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PURCHASE ORDER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

321253501 1 

Phone: (905) 332-1404 
l2/lO/l2 Normal l · USA 

Email: info®ecodyne.corn 
PLEASE SHOW ECOOYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

BRI007 OA2 

TO: BRIGHTON TRU-EDGE HEADS 
4955 SPRING GROOVE AVE. 
CINCINNATI OH 
45232 
U.S.A. 

513 771-2300 

S.POYTON 0.0%-0/30 

s 
H 

p 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
M1K 1S4 

E-MAIL 

T 
0 

CANADA 

I .DDP· . ' ' . . . . ~ 
--.: 1.· :·, '~tf -)t -~R.. . ... :·; ~- .. ·.' ifi.~;:t.Z@·j~ .:M,W!~W- :_ . ~--:-

******~*********************** 
ATTN: KIM ORTMAN. 
ORIGINAL ORDER SENT VIA EMAIL 
TO KIM ON JANUARY 2,2012. 
NO MAILED COPIES WILL BE SENT. 
REFERENCE PO# 321253501 ON 
ALL DOCUMENTATION. 
****************************** 
HEADS TO BE DELIVERED IN SETS 
OF TWO TOP HEADS AND TWO 
BOTTOM HEADS. 
****************************** 
REQUIRED DELIVERY: STAGGERED1 
(4) FOR FEBRUARY 15,2013 
(4) FOR MARCH 1,2013 
(4) FOR MARCH 15,2013 AND 
(2) FOR MARCH 29, 2013. 
****************************** 
INCO TERMS: DDP TO LESENA. 
****************************** 
ECODYNE LIMITED STANDARD TERMS 
AND CONDITIONS, FORM No.: 
OSTFP-A-1017 Rev.A, 2010-12-20 
IS INCORPORATED BY REFERENCE 
INTO & APPLIES TO THIS ORDER. 
THIS DOCUMENT IS AVAILABLE FOR 
VIEWING AT: www.ecodyne.com 

, .. BY ·BRIGHTON 

ORDERED BY TOTAL EXTENDED PRICE ~tinued 

APPROVEDBY------------------------------------------------
Ecodyne Llmltotl Standard Terms llo Conditions, Form No. OSTFP·A·10t 7 REV A. 2010·12·20 Is Incorporated lmo ond applies to th!s order 
Th!s document Is available tor viewing at: www.o&odyno.com 

ORIGINAL 



PURCHASE ORDER 

( ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

321253501 2 

Phone: (905) 332-1404 
12/10/12 Normal j 1 - USA 

Email: info@ecodyne.com 
PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

BRI007 QA2 

TO: BRIGHTON TAU-EDGE HEADS 
4955 SPRING GROOVE AVE. 
CINCINNATI OH 
45232 
U.S.A. 

513 771-2300 

s 
H 

p 

T 
0 

LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 184 
CANADA-· 

····~~········~i!=~~~ I S.Pu 1 u'" I n not.._nt<>n I F'MAII, I D[)P ·.:·•.,. . :1 ·BY: '1 UN 
. . : 

L't<.UL'J..Wl!., 

****************************** 

001 

. 001 1 

002 

Part: WXXX>DOCS 
Desc: DOCUMENTATION REQUIREMENTS 

DOCUMENTATION REQUIRED PER 
32125-A-1020. 
FOR HEADS 
SEND DOCUMENTS TO: 
vendordoccontrol®ecodyne.com 
REFERRING TO THE APPLICABLE 

PURCHASE ORDER . 
EA 05/15/13 05/15/13 

Part: WXXX>SPECSHEADS 
Desc: SPECIAL REQUIREMENTS FOR HEADS 

UNITS: 
UNITS ON NAMEPLATE & DOCUMENTS 

SHALL BE CONSISTENTLY 
SI (METRIC) 

****************************** 
MATERIAL: 

ALL MATERIAL MUST COMPLY 
WITH THE FOLLOWING SPECIAL 
REQUIREMENTS FOR THIS PROJECT. 

TOTAL EXTENDED PRICE Continued 
ORDERED BY 

APPROVEDBY-----------------------------------------------
E=.codvne Umitad Stalld!!rd Terms & Conditions, Form No. OSTFP·A-1017 REV A, 2010·12·20 Is lncorporateO Into end oppUos to this order 
lhls document is available lor viewing ot: www.ecodvno.com 

ORIGINAL 
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4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

Email: info@ecodyne.com 

BRI007 QA2 

TO: BRIGHTON TRU-EDGE HEADS 
4955 SPRING GROOVE AVE. 
CINCINNA Tl OH 
45232 
U.S.A. 

513 771-2300 

321253501 3 

12/10/12 Normal !1 - USA 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
MlK 1S4 
CANADA 

S.POYTON•. . 1 0.0%-0/30 I E-MAIL I ·DDP' ·,:' ... r· · . BY. BRIGHTON 
;§I ·~- o~: .. • • ~~?.: ;;.%S~~-- .- · · ., ·. · iiW#~Y.~t:'·-,z~ ~-._,--. .. -fi~rldiii~:t-RlR_ .. ____ . ·: :,BfiMI%1:~~i~WI~W:.'t&MW :· ---- --: . 'H%Pl.$~j%'~t~-- %;t~:J· . ···;· :i "~~ · --~:r• 

( 

( 

TECHNICAL REQUIREMENTS (EG. 
CARBON CONTENT) : N/A 

COMMERCIAL REQUIREMENTS (EG, 
APPROVED MANUFACTURERS) : 

PLATES FOR HEADS SHALL BE 
SOURCED FROM US, CANADA, 
WESTERN EUROPE OR JAPAN ONLY 
FROM REPUTABLE SUPPLIERS 

****************************** 
HEAT TREATING REQUIREMENTS: 

(FOR VESSELS NOT SUBJECT TO 
PWHT) 
THE HEAD FABRICATOR IS TO PWHT 
HEADS AS REQUIRED BY ASME VIII 
DIV 1, UCS-79(d) FOR RELIEF OF 
HEAD FORMING STRESSES. 

THIS APPLIES TO VESSELS/HEADS 
TAGGED: AFTER FILTER HEADS 

(TOP & BOTTOM) 
****************************** 

MATERIAL CERTIFICATION: 
(FOR VESSELS NOT SUBJECT TO 
PWHT) 
HEAD MATERIAL TO BE CERTIFIED 
IN ACCORDANCE WITH ASME CODE 
REQUIREMENTS FOR SPECIFIED 

TOTAL EXTENDED PRICE Continued 
ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecoclyne liml1ed Standard Terms & Conditions, Form No, OSTFP·A·1017 REV A, 201 0·12·20 Is lncotporated Into ond api)Ues to this ordor 
This dotUmen\ Is available torvlowlng at: www.ocodyno.com 

ORIGINAL 
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U.S.A. 

513 771-2300 

I S.POYTON. 0.0%-0/30 

PURCHASE ORDER 

E-MAIL 

321253501 4 

12/10/12 Normal I l - USA 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON All DOCUMENTS 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD.
6 1060 BIRCHMOUNT R AD, 

SCARBOROUGH, ON 
M1K 1S4· 
CANADA 

I DDP : ....... . . BY. BRIGHTON 
E .. ···~M :mtt.'N~= .,.. . ,~-~-~:-.NWi¥.{::W~ :r:- -,,. -~ . ·lr: :) ., '<'f'_··· . -------~.iF. -,·- Wt:?}-=··:#i~ ¥. ·:.;:'f..:\1?:$~- .. k ": ... -----~':lli::"i~-:t:~t.;:%:=t"t.~ -~~=-=~~ .. . ;····:·~ <R -- J?M '!-·:(, 

.001 1 

003 

HEAD MATERIAL. 
THIS APPLIES TO VESSELS/HEADS 

TAGGED: AFTER FILTER HEADS 
(TOP & BOTTOM} 
****************************** . 

INSPECTION: 
ALL COMPONENTS ARE SUBJECT TO 

INSPECTION BY ECODYNE, ITS 
CUSTOMER/AGENT. 

REQ'D INSPECTION NOTICE:? DAYS 
NOTIFY: ECODYNE Q.A. DEPT. 
REFER TO PROJECT QUALITY 

REQUIREMENTS PER DWG: 
32125-A-4200 
FOR APPLICABLE ITP & 
INSPECTION POINTS. 

EA 05/15/13 05/15/13 

Part: WXXXHDXXXEXXXXX 
Desc: VESSEL HEAD-ELLIPTICAL 
Ship to: PRESSURE VESSEL SHOP 
Application: ACTIVATED CARBON FILTER 

VESSEL HEADS - ELLIPTICAL 2:1 
3962mm (156"} OD 
MATERIAL SPEC. SA-516 70 N 
MAT'L NORMALIZED BEFORE 

TOTAL EXTENDED PRICE 

·'• 

Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecodvne Limited Standard Terms & Conditions, Form No, OSTFP·A·1017 REV A, 201 0·1 2·20 h; Incorporated in!o end applies to this order 
This document is IIYI!IIable tor vlowlng cu: www.ecodyna.com 

ORIGINAL 
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CINCINNATI OH 
45232 
U.S.A. 

513 771-2300 

PURCHASE ORDER 

321253501 5 

12/10/12 NoJ:11lal l1 - USA 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 
I 
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T 
0 

LESENA STEEL LTD.
6 1060 BIRCHMOUNT R AD, 
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M1K 184 
CANADA 

I .DDP: ·.· .. >. . BY.BRJGHTON -,--·{w.t .~'.;: 

.001 7 

004 

FORMING: YES 
CODE:ASME SEC.VIII DIV.1 
MIN.THK.AFTER FORMING:19.05mm 
NOM.PL.THK: 25.4mm {1") 
SINGLE PIECE HEAD: NO 
2-PIECE HEAD W/ XRAY: YES 
SEAM OFFSET FR. CENTRE 610mm 
{ 24") 
COLD SIZED: YES 
HEAD I.D.D. = I.D./4 
STRAIGHT FLANGE: 102mm {4 10 ) 

WELD PREP.BEVEL: NONE 
PER ECODYNE ITP#: 
TAG: FOR AFTER FILTER 
BOTTOM HEAD 
EA 05/15/13 05/15/13 

Part : WXXXHDXXXEXXXXX 
Desc: VESSEL HEAD-ELLIPTICAL 
Ship to: PRESSURE VESSEL SHOP 
Application: ACTIVATED CARBON FILTER 

VESSEL HEADS - ELLIPTICAL 2:1 
3962mm (156") OD 
MATERIAL SPEC: SA-516 70 N 
MAT'L NORMALIZED BEFORE 

FORMING: YES 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecodvne Llmltod SUlndard Terms & Conditions, Form No. OSTFP·A•1017 REV A, 2010·12·20 is incorpQrllted lmo and applies to this order 
This document is available lor viewing at: www.ecodvne.com . 

ORIGINAL 
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ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

Email: info@ecodyne.com 

BRI007 QA2 

TO: BRIGHTON TRU-EDGE HEADS 
4955 SPRING GROOVE AVE. 
CINCINNATI OH 
45232 
U.S.A. 

513 771-2300 

PURCHASE ORDER 
,. 

321253501 6 

12/10/12 Normal 

PLEASE SHOW ECOOYNE"S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
MlK 1S4· · 
CANADA·· 

S.POYTON I 0.0%-0/30 I E-MAIL I DDP :· . ; ~:: BY BRIGHTON 
~_.:I~~~-~--===iii· fi§· ·m···ra·m··lll~ ~-·· !"ffit.~(smm· {:ru, ~--~--:·-·u·,-;j]_,.l£j:,.:-¢[l¥..:::::ii!i~{~rn-~=~-[]-~~]j}Y;~-. a·-·-~-""~--~----~i ~---~-.. -~, ~--~----~-~--·il· --~-~-·{~~~·-~-: -*lil· ·. ~-~u~,'t.'tt~will=H~~wffi:H ~~m}.~[]--;<,~m~~:E!~i:iJ· tlillijj~:::m· /[);~!§)mill"~B-~"mj~s~~a~4:~*>jfffi·J~illi!!.if§~Ztru··.-£J···Elliw··i·!il'~-i-:·w·· ~--E*~~--t·:§l'.:··· 

CODE:ASME SEC.VIII DIV.1 
MIN.THK.AFTER FORMING: 

( 

.001 7 

18. 22mm (O. 7165") 
NOM. PLATE THK.: 22.22mm (7/8") 
SINGLE PIECE HEAD: NO 
2-PIECE HEAD W/ XRAY: YES 
SEAM OFFSET FR. CENTRE 610mm 
I.D.D. = I.D./4 
COLD SIZED: YES 
STRAIGHT FLANGE: 51mm (2") 
WELD PREP.BEVEL: NONE 
PER ECODYNE ITP#: LATER 
TAG:FOR AFTER FILTER TOP HEAD 
EA 05/15/13 05/15/13 

TOTAL EXTENDED PRICE 

··-· 

ORDERED BY 

APPROVEDBY------------------------~---------------------
Eeodyneltmlted Stand!lld Terms & Conditions. Form No. OSTFP·A-1017 REV A, 2010•12-20 Is Incorporated Into and applh:s to thls order 
This document!& available lot VIewing at: www.ecodyne.com 

ORIGINAL 
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PURCHASE ORDER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

32125350:0 1 

Phone: (905) 332-1404 
l2/l0/J.2 Normal I 5 - EFT 

Email: info®eoodyne.oom 

CAN042 

PLEASE SHOW ECOOYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC, 
920 KAMA TO ROAD 
MISSISSAUGA, ON 
L4W 2R6 
CANADA 

905-206-9226 

s 
H 

p 

T 
0 

LESENA STEEL LTD,, 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
MlK 1S4 
CANADA 

S.POYTON 0.0%-0/30 E-MAIL I DAP BY CON PLATE 

****************************** 
ATTN: MR. ROBERT CEFARATTI. 
ORIGINAL ORDER SENT VIA EMAIL 
TO ROBERT ON DEC 11,2012. 
NO MAILED COPIES WILL BE SENT. 
REFERENCE PO# 321253502 ON 
ALL DOCUMENTATION. 
****************************** 
REQUIRED DELIVERY: STAGGERED. 
MARCH 9, 2013 FOR THE STRAINER 
PLATES. 
APRIL 15, 2013 FOR THE SHELL 
PLATES. 
****************************** 
ECODYNE LIMITED STANDARD TERMS 
AND CONDITIONS, FORM No.: 
OSTFP-A-1017 Rev.A, 2010-12-20 
IS INCORPORATED BY REFERENCE 
INTO & APPLIES TO THIS ORDER. 
THIS DOCUMENT IS AVAILABLE FOR 
VIEWING AT: www.ecodyne.com 
UNDER PROFILE. 
****************************** 

TOTAL EXTENDED PRICE tinued 

ORDERED BY 

APPROVEDBY------------------------~---------------------
Ecodvne Limited Stunda!d Terms & Conditions, Form No, OSTFP·A-1017 REV A, 2010·12-20 is incorporoted Into and applies to thill order 
This documontls available tor viewing at: www.ocodyno.com 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7LST9 
Phone: (905) 332-1.404 

PURCHASE ORDER 

32125350:; 2 

12/10/12 Normal 5 - EFT 

Email: info®ecodyne.com 

CAN042 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC. 
920 KAMA TO ROAD 
MISSISSAUGA, ON 
L4W 2R6 
CANADA 

905-206-9226 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD. 
1060 B.IRCHMOUNT R6AD, 
SCARBOROUGH, ON 
MlK 1S4 
CANADA 

S.POYTON 1 o.o%-oJ3o E-MAIL I DAP BY CON PLATE 

001 

.001 1 

Part: WXXX>DOCS 
Desc: DOCUMENTATION REQUIREMENTS 

DOCUMENTATION REQUIRED PER 
32125-A-1020 FOR PLATE 
SEND DOCUMENTS TO: 
vendordoccontrol®ecodyne.com 
REFERRING TO THE APPLICABLE 

PURCHASE ORDER 

IF ANY DOCUMENTS ARE NOT 
APPLICABLE OR NOT AVAILABLE, 
NOTIFY VENDOR DOCUMENT 
CONTROL OF THIS, WITH 
EXPLANATIONS, PRIOR TO THE 
REQUIRED DATE. 

IF ANY DOCUMENTS ARE ALREADY 
SUBMITTED TO ECODYNE AND WILL 
BE USED UNCHANGED FOR THIS 
PROJECT (eg. WELDING PROC.), 
THEN SEND NOTICE WITH 
DETAILS, PRIOR TO THE 
REQUIRED DATE 

EA 04/15/13 04/15/13 

TOTAL EXTENDED PRICE 

ORDERED BY 

Continued 

APPROVED BY----------------------
I!codvnc llmhed Standard Terms & Conditions, Form No. OSTFP·A-1 017 REV A, 2010-12-20 is incorporaled into o.nd applles to thls order 
This document Is avallabls tor viQwing at: www.ecodvne.com 

ORIGINAL 



( ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON 1 ONTARIO 1 CANADA 
L7L5T9 
Phone: (905) 332-1404 

PURCHASE ORDER 

32125350< 3 

12/10/12 Normal 5 - EFT 

Email: info®ecodyne.com 

CAN042 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC. 
920 KAMA TO ROAD 
MISSISSAUGA, ON 
L4W 2R6 
CANADA 

905-206-9226 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
MlK 1S4 
CANADA 

S.POYTON 0.0%-0/30 E-MAIL I DAP BY CON PLATE 

002 Part: WXXX>SPECSPLATE 
Desc: SPECIAL REQUIREMENTS FOR PLATE 

****************************** 
UNITS: 

UNITS ON NAMEPLATE & DOCUMENTS 
SHALL BE CONSISTENTLY 
SI (METRIC) 

****************************** 
MATERIAL: 

ALL MATERIAL MUST COMPLY 
WITH THE FOLLOWING SPECIAL 
REQUIREMENTS FOR THIS PROJECT. 

TECHNICAL REQUIREMENTS (EG. 
CARBON CONTENT) :N/A 

COMMERCIAL REQUIREMENTS (EG. 
APPROVED MANUFACTURERS) : 

PLATES FOR SHELL SHALL BE 
FROM US, CANADA, WESTERN 
EUROPE OR JAPAN FROM 
REPUTABLE SUPPLIERS 

****************************** 
MATERIAL CERTIFICATION: 

(FOR VESSELS NOT SUBJECT TO 
PWHT) 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecodvno Limited Standort! Term:; & Conditions, Form No. OSTFP·A·1017 REV A, 2010·12·20 Is incorpmotad Into <Jnd applies to this or(ler 
This document is availoble for viewing 111: www.ocodvne.com 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7LST9 
Phone: (905) 332-1404 

PURCHASE ORDER 

32125350:1 4 

12/10/12 Normal 
Email: info@ecodyne.com 

CAN042 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC. 
920 KAMA TO ROAD 
MISSISSAUGA, ON 
L4W 2R6 
CANADA 

905-206-9226 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

S.POYTON 0.0%-0/30 E-MAIL DAP BY CON PLATE 

.001 1 

003 

PLATE MATERIAL TO BE CERTIFIED 
IN ACCORDANCE WITH ASME CODE 
REQUIREMENTS FOR THE SPECIFIED 
MATERIAL. 

THIS APPLIES TO VESSELS 
TAGGED: AFTER FILTER 

****************************** 
INSPECTION: 

ALL COMPONENTS ARE SUBJECT TO 
INSPECTION BY ECODYNE, ITS 
CUSTOMER/AGENT. 

REQ'D INSPECTION NOTICE:? DAYS 
NOTIFY: ECODYNE Q.A. DEPT. 
REFER TO PROJECT QUALITY 

REQUIREMENTS PER DWG: 
32125-A-4200 
FOR APPLICABLE ITP & 
INSPECTION POINTS 

EA 04/15/13 04/15/13 

Part: WXXXPL0750A001 
Desc: VESS.PL,0.750" THK, SA516-70 
Ship to: PRESSURE VESSEL SHOP 
Application: ACTIVATED CARBON FILTER 

VESSEL PLATES 
NOMINAL THICKNESS-19.05mm(3/4" 

TOTAL EXTENDED PRICE 

ORDERED BY 

Continued 

APPROVED BY----------------------
Ecodvno liml1ed Sta11d~rd Torms & Condilhms, Form No. OSTFP-A-1017 REV A, 2010·12·20 is Incorporated Into ond opplies to lhis order 
This document Is avallablo for viewing 111: www.ecodyno.com 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

321253502 5 

Phone: (905) 332-1404 

Email: info@ecodyne.com 
12/10/12 Normal I 5 - EFT 

CAN042 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC. 
920 KAMA TO ROAD 
MISSISSAUGA, ON 
L4W 2R6 
CANADA 

905-206-9226 

s 
H 
I 
p 

T 
0 

LESENA STEEL LTD.
6 1060 BIRCHMOUNT R AD, 

SCARBOROUGH, ON 
M1K 1S4 
CANADA 

S.POYTON 0.0%-0/30 I E-MAIL DAP BY CON PLATE 
-~: f~ ....... -. --··::»f~ ::::@.§~n :;· ~- . -~. . . , .:-·?~~~~~Bf?.H: ~:OA~lffif. . ... ·-· .. : , .. -·, tO~\ ; . _:,; -.- ··. . . . .... .- ~--~ f~~iJl~Wfl#~#~f.~M~KM:i·W~tiDNll'~RRiGit~~gg~~#~!~~# §@~~:W ·:- ' : ....... : --~- : . ··; .. fW~{ 

MATERIAL - SA516-70 N 
SIZE SUFFICIENT FOR TRIMMING & 

SQUARING TO: 2388mm WIDE X 
12446mm LONG 
MILL TEST CERTIFICATE: YES 

( SPECIAL REQUIREMENTS PER 
WXXX>SPECSPLATE 

NORMALIZED: YES 
FOR AFTER FILTER SHELL 

.001 7 EA 04/15/13 04/15/13 

004 Part: WXXXPL1500A 
Desc: VESSEL,PL,1.500"THK,SA-516-70 
Ship to: PRESSURE VESSEL SHOP 
Application: ACTIVATED CARBON FILTER 

VESSEL PLATES 
NOMINAL THICKNESS- 38.1mm 
MATERIAL - SA-516-70N 
SIZE SUFFICIENT FOR TRIMMING 
TO 3048mm WIDE X 3937mm LG 

MILL TEST CERTIFICATE: YES 
SPECIAL REQUIREMENTS PER 

WXXX>SPECSPLATE 
NORMALIZED: YES 
FOR AFTER FILTER STRAINER PL 

TOTAL EXTENDED PRICE 

ORDERED BY 

Continued 

APPROVED BY----------------------
Ecodyna Llmlled Stantl!lrd hrms & ConditiOns, Form No. OSTFP·A-1017 REV A. 2010·12·20 Is Incorporated Into and applies 10 this ordor 
This do~umoru Is IIVailoblo for vlowlng at: www.ocodvne.com 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

PURCHASE ORDER 

321253502 

12/10/12 

6 

Normal 5 - EFT 

Email: info@ecodyne.com 

CAN042 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: CANADIAN PLATE & PROFILES INC. 
920 KAMATO ROAD 
MISSISSAUGA, ON 

s 
H 
I 
p 

LESENA STEEL LTD. 
1060 BIRCHMOUNT R6AD, 
SCARBOROUGH, ON 
M1K 1S4 L4W 2R6 

CANADA 

905-206-9226 

S.POYTON 

.001 

005 

.001 

0.0%-0/30 E-MAIL 

T 
0 

CANADA 

I DAP BY CON PLATE 

7 EA 03/09/13 03/09/13 

7 

Part: 
Desc: 

WXXXPLlSOOA 
VESSEL,PL,l.SOO"THK,SA-516-70 

VESSEL PLATES 
NOMINAL THICKNESS- 38.1mm 
MATERIAL - SA-516-70N 
SIZE SUFFICIENT FOR TRIMMING 
TO 915mm WIDE X 3327mm LG 

MILL TEST CERTIFICATE: YES 
SPECIAL REQUIREMENTS PER 

WXXX>SPECSPLATE 
NORMALIZED: YES 
FOR AFTER FILTER STRAINER PL 
EA 03/09/13 03/09/13 

TOTAL EXTENDED PRICE ~ 

ORDEREDBY ~ 
APPROVEDBY------------------------~---------------------

Ecodyne Llmlled Standard Terms & Conditions, Form No, OSTFP-A-1 017 REV A. 2010·12-20 is lncorpotoled imo and appllas to lh!s order 
This documonlis IIVal!eble for VIewing at: www.eeodyne,com 

ORIGINAL 



PURCHASE ORDER 

( ECODYNE LIMITED 

( 

4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
WL5T9 
Phone: (905) 332-1404 

Email: info@ecodyne.com 

LES001 QA1 

X#:~·::·:~---··· 

32125350:: 1 

Ol/09/13 Normal I 5 - EFT 

PLEASE SHOW ECODYNE"S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 

s 
H 
I 
p 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 

M1 K 1 S4 
CANADA 

416-751-1834 

S.POYTON 1 o.o%-0/3o 

T 
0 

R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

I E-MAIL I EX WORKS BLASTECH 
. ~= {::···., ·······:}~@ .fmf:~~tr: -,- · -:·-··:·::·;,; ·-i~1H@r~t: ::~·:,-=-··,···-· ........... ,.. l} ~'=·.·=:::: -:, ... . , . ····:·-; {iJOMH?~:t;~:~r~:::}:~ :~~W:!W'!t~=::·== ·-··:-·:.::·· .. ·-·,_:·_,r~:::::n¥~t~W:};t: :~~::::*@:: ·_ · ·-: -: ··········· "## 

****************************** 
ATTN: MR. TOM PATRZALEK. 
EMAIL ORDER IS THE ORIGINAL 
ORDER, SENT ON JAN 10, 2013. 
NO MAILED COPIES WILL BE SENT. 
REFERENCE PO# 321253503 ON 
ALL DOCUMENTATION. 
***************************** 
REQUIRED DELIVERY: (2) JUNE 7, 
(2) JUNE 21, (2) JULY 5 AND 
JULY 19 FOR THE LAST VESSEL. 
****************************** 
ECODYNE LIMITED STANDARD TERMS 
AND CONDITIONS, FORM No. : 
OSTFP-A-1017 Rev.A, 2010-12-20 
IS INCORPORATED BY REFERENCE 
INTO & APPLIES TO THIS ORDER. 
THIS DOCUMENT IS AVAILABLE FOR 
VIEWING AT: www.ecodyne.com 
UNDER PROFILE. 
****************************** 

TOTAL EXTENDED PRICE 

ORDERED BY 

APPROVEDBY-------------------------------------------------
Ecodvne Limited Standard Terms & Conditions, Form No. OSTFP-A-1 017 REV A, 2010-12-20 is Incorporated Into and applies to this order 
This document is avnilable lor viewing at: www.ecodyne.com 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

32125350~ 2 

Phone: (905) 332-1404 "" ..• ;;; :,., • ·:oAt\Min ;; · . : .. :m :.:1r: "J; mmWJilil' .. i\\'II##':lmw 

01/09/13 Normal I 5 - EFT 
Email: info@ecodyne.com 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

LES001 QA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

416-751-1834 

S.POYTON 0.0%-0/30 

001 

s 
H 
I 
p 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 

Part: 

E-MAIL 

T 
D 

WXXX>SPECS-ASME 

R.R. 8 
BRANTFORD, ON 
N3T SMl 
CANADA 

I EX WORKS 

Desc: SPECIAL REQ'TS ASME EQUIP. 

UNITS 
UNITS ON NAMEPLATE & DOCUMENTS 

SHALL BE CONSISTENTLY 
SI (METRIC) 

TAGGING 
VESSELS:3A-F-208 A,B,C,D,E,F,G 

STAMPED ON ASME NAMEPLATE 

MATERIAL 
ALL MATERIAL MUST COMPLY 
WITH THE FOLLOWING SPECIAL 
REQIREMENTS FOR THIS PROJECT_ 

TECHNICAL REQUIREMENTS (EG. 
CARBON CONTENT) : 

COMMERCIAL REQUIREMENTS (EG. 
APPROVED MANUFACTURERS) : 

FLANGES & FITTINGS 
REGISTERED BY PROV.AUTHORITIES 
MARKED WITH ANSI/ASME 
MARKINGS PER MILL TEST REPORTS 
NO VISIBLE DEFECTS 

TOTAL EXTENDED PRICE 

BLASTECH 

Continued 

ORDERED BY 

APPROVEDBY----------------------------------------------
Ecodvne Um!ted Standard Torms & Conditions, Form No. OSTFP-A-1 017 REV A, 2010-12·20 Is Incorporated Into and <'lpp!ies to this order 
This document is available for viewing at: www.acodyne.com 

ORIGINAL 



PURCHASE ORDER 

( ECODYNE LIMITED 

( 

4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

32125350:: 

01/09/13 

3 

Normal I 5 - EFT 

Email: info@ecodyne.com 

LES001 QA1 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1 K 1S4 
CANADA 

416-751-1834 

s 
H 
I 
p 

T 
0 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

S.POYTON I 0.0%-0/30 E-MAIL j EX WORKS BLASTECH 
· -.··: ,~ ,, ;··, · ~mm~=~::{:j:~tf mt~ti;~~~ 1 ·.- ;::,r ····.·,::·::t,@{:~~=::::~~w=w~~= tiW~t:::~=··::··::·. ······· · :'r::···" ·.:~W1 

.001 

ASME PRESSURE VESSELS 
IRRESPECTIVE OF INTERPRETATION 
VIII-1-98-53 (SPOT RT), 
UNACCEPTABLE DEFECTS OUTSIDE 
THE "AREA OF INTEREST" ARE TO 
BE TREATED THE SAME AS 
UNACCEPTABLE DEFECTS IN THE 
"AREA OF INTEREST" 
(I.E. REPAIR, RT PLUS 2 

ADDITIONAL SPOTS) 

INSPECTION 
ALL COMPONENTS ARE SUBJECT TO 

INSPECTION BY ECODYNE, ITS 
CUSTOMER/AGENT. 

REQ'D INSPECTION NOTICE:7 DAYS 
NOTIFY: ECODYNE Q.A. DEPT. 
REFER TO PROJECT QUALITY 

REQUIREMENTS PER DWG : R.u :i~ 
I 32125-A-4200"' ( •TP, '~""" '"3>1> ./ 

FOR APPLICABLE ITP & 
INSPECTION POINTS 

FOR SHIPPING LISTS REFER TO: 
I 32125-A-245! A 

1 EA 07/19/13 07/19/13 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY----------------------------------------------
Ecodvne Limited Standard Terms & Conditions, Form No. OSTFP-A-1017 REV A, 2010-12·20 Is lnoorporated Into and applies 10 this order 
This document Is aval!able tor viewing at: www.eGodyne.com 

ORIGINAL 



( 

PURCHASE ORDER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7LST9 

321253503 4 

Phone: (905) 332-1404 
01/09/13 Normal I 5 - EFT 

Email: info®ecodyne.com 
PLEASE SHOW ECODYNE"S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

LES001 QA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

416-751-1834 

S.POYTON 0.0%-0/30 

002 

.001 1 

s 
H 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 

E-MAIL 

Part: WXXX>DOCS 

p 

T 
0 

R.R. B 
BRANTFORD, ON 
N3T SM1 
CANADA 

I EX WORKS 

Desc: DOCUMENTATION REQUIREMENTS 

DOCUMENTATION REQUIRED PER 
32125-A-1020. 

SEND DOCUMENTS TO: 
vendordoccontrol®ecodyne.com 
REFERRING TO THE APPLICABLE 

PURCHASE ORDER 

IF ANY DOCUMENTS ARE NOT 
APPLICABLE OR NOT AVAILABLE, 
NOTIFY VENDOR DOCUMENT 
CONTROL OF THIS, WITH 
EXPLANATIONS, PRIOR TO THE 
REQUIRED DATE. 

IF ANY DOCUMENTS ARE ALREADY 
SUBMITTED TO ECODYNE AND WILL 
BE USED UNCHANGED FOR THIS 
PROJECT (eg. WELDING PROC.), 
THEN SEND NOTICE WITH 
DETAILS, PRIOR TO THE 
REQUIRED DATE 

EA 07/19/13 07/19/13 

TOTAL EXTENDED PRICE 

ORDERED BY 

BLASTECH 

Continued 

· APPROVEDBY-----------------------------------------------
Ecodvne Limited Standard Terms & Conditions, Form No. OSTFP-A-1017 REV A. 2010-12-20 is lncorporawd into and 11pplles to this order 
This doGument is available for vlewlr.g m: www.ecodyne.com 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

321253503 5 

Phone: (905) 332-1404 
01/09/13 Normal I 5 - EFT 

Email: info@ecodyne.com 
PLEASE SHOW ECOOYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

LES001 OA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1 K 1 S4 
CANADA 

416-751-1834 

s 
H 
I 
p 

T 
0 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

S.POYTON 0.0%-0/30 I E-MAIL I EX WORKS BLASTECH 
·:: ~l <'> \:;· r: .. -·., ·, .,. :::·-~ {~-~,-; ., ,,,~,;~=~n~:=~~~ :=~=~ms@~ ~ :-· ~ ,:l .:·. ·-·~: ·,:{:::m::~~~htYf# l}:::~~=~:::~:::r·;··:::. ······ · ........... ,.,. '}di 

003 Part: W135BW156C15FS 
Desc: FILTER,BW,156",150PSIG,FS 
Application: ACTIVATED CARBON FILTER 

PRESSURE FILTER VESSEL 
PROCESS- FILTRATION BACKWASH 
VESSEL MAT'L- BARE CS 
FLOOR TYPE- FLAT STRAINER 
OUTSIDE DIA: 3962mm 
STRAIGHT LENGTH: 2540mm 
DESIGN PRESSURE: 1034KPa(g) 
LINING: BARE . (> 

DWG NO: 32125-D-2202-01 ASSY 
32125-D-2212-01AVESSEL DETAILS 
CODE: ASME VIII DIV 1 2010 

ED + All 
REGISTRATION: YES, CRN FOR 

PROVINCE OF ALBERTA 
"U" STAMP: YES 
CORROSION ALLOWANCE: 3.2mm 

INSIDE 
PRESSURE VESSEL SPEC: 
32125-A-2015" 
WELDING SPEC: 32125-A-2016 " 

V INSULATION SPEC: 32125-A-2017 A 

VSUPPLEMENTARY DWGS: 
32125-A-2025APREP FOR SHIPMENT 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY----------------------------------------------
Ecodyne Umit11tl Standard Tsrms & Conditions, Form No. OSTFP-A-1017 REV A, 2010·12-20 Is Incorporated Into and applies to this order 
This document is avnllabJe for viewing at: www.acodyna.com 

ORIGINAL 



PURCHASE ORDER 

( ECODYNE LIMITED 

( 

4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

Email: info@ecodyne.corn 

LES001 QA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

416-751-1834 

321253503 6 

01/09/13 Normal I 5 - EFT 

PLEASE SHOW ECOOYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 
I 
p 

T 
0 

BRANT CORROSION CONTROL IN 
30 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

S.POYTON 0.0%-0/30 I E-MAIL I EX WORKS BLASTECH 

.001 

004 

.001 

~J2125-C-2219-01ASIGHTWINDOW 
v 32125-C-2220-01ATOP MW DAVIT 
V32125-C-2221-01~TTM MW DAVIT 
~32125-B-2213-01AN.P. BRAKET 

ECODYNE TO FREE ISSUE HEADS, 
SHELL PLATE & STRAINER PLATES 

(NO DRILLING) 
7 EA 07/19/13 07/19/13 

7 

Desc: PROGRESS PAYMENT#1 
Your Part: 

PROGRESS IS FOR THE WORK TO 
BE PREFORMED AS LISTED ON LINE 
1-03 OF THIS PO. 
PROGRESS PAYMENT # 1 (30%) 
UPON PROOF OF THE FOLLOWING: 
1. LESENA'S MATERIAL: FLANGES, 
SADDLE MATERIAL, REPADS, ETC .. 
2. APPROVAL TO FABRICATE. 
3. COPY OF THE CRN APPLICATION 
STAMPED BY A P.ENG .. 
TERMS: N30. 
EA 03/16/13 03/16/13 

TOTAL EXTENDED PRICE 

- ····.·.::·:.::M~~ 

Continued 

ORDERED BY 

APPROVEDBY----------------------------------------------
Ecodyn~ Umi~ed Standard Terms & Conditions, F<;lfm No. OSTFP-A·1017 REV A, 2010·12·20 is incorporated Into and applies to this order 
This documtmt fs available for viewing at: www.ecodyne.com 

ORIGINAL 



( 

PURCHASE ORDER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

321253503 7 
::IIf.oi!Dfilnr@:nm""' y: ··: ··i'iLtr ·· .. ::rmr:; a. ····Iii:: rtt :n"" Phone: (905) 332-1404 

01/09/13 Normal I 5 - EFT 

Email: info@ecodyne.com 
PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

LES001 QA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

416-751-1834 

S.POYTON 0.0%-0/30 

005 

.001 7 

006 

s 
H 
I 
p 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 

E-MAIL 

T 
0 

R.R. 8 
BRANT FORD, ON 
N3T 5Ml 
CANADA 

I EX WORKS 

Desc: FINAL PAYMENT- VESSELS 
Your Part: 

FINAL PAYMENT- VESSEL 
COMPLETION AS OUTLINED ON 
LINES ONE TO THREE OF THIS PO. 
PAYMENT IS 60~ ON SHIPMENT & 
FINAL SIGN OFF BY Q.A. 
INVOICE TO BE SUPPORTED WITH 
COPIES OF PACKING SLIP AND 
BILL OF LADING. 
NET 30 DAYS 
EA 07/19/13 07/19/13 

Desc: FINAL PAYMENT- DOCS 
Your Part: 

FINAL PAYMENT (10~) FOR 
DOCUMENTATION AS OUTLINED ON 
LINE ONE TO THREE OF THIS 
PURCHASE ORDER AND VENDOR 
DOCUMENTATION REQUIREMENT(VDR) 
ACCEPTANCE BY ECODYNE QA AS 
COMPLETE. 

TOTAL EXTENDED PRICE 

ORDERED BY 

BLASTECH 

. 

Continued 

APPROVED BY-----------------------------------------------
Ecodyne limited Standard Terms & Conditions, Form No, OSTFP·A·1017 REV A, 201 0·12-20 Is incorporated into ami applies to this order 
This document is av~ileble tor viewing at: Www.ecodyne.com 

ORIGINAL 



PURCHASE ORDER 

\ ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, 
L7L5T9 

CANADA 

Phone: (905) 332-1404 

Email: info@ecodyne.com 

LES001 OA1 

TO: LESENA STEEL LTD., 
1060 BIRCHMOUNT ROAD, 
SCARBOROUGH, ON 
M1K 1S4 
CANADA 

416-751-1834 

S.POYTON 0.0%-0/30 E-MAIL 
·.,r., .. ,,, ,~··: 

NET 30 DAYS 

32125350:: 8 

Ol/09/13 Normal I s - EFT 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 

p 

T 
0 

BRANT CORROSION CONTROL IN 
3 0 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

I EX WORKS BLASTECH 

.001 7 EA 07/19/13 07/19/13 

TOTAL EXTENDED PRICE ~ 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7LST9 
Phone: (905) 332-1404 

Email: info@ecodyne.com 

BRA001 QA1 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

PURCHASE ORDER 

321253504 1 

05/08/13 Normal 5 - EFT 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 
I 
p 

T 
0 

TO BE ARRANGED 

S.POYTON 0.0%-0/20 E-MAIL j EX WORKS TBA 
. S' o!NI'IRE ·;;c: • :": 'kti . \Nli'VY:0 h8(.:::; :bATE. REQUIR@ 'Mtl; PlJOMISEP'I :uorv\1 /:•· '' .. '' ' •· :; :fui\(iJ.:eRftE:}:H< ':/' :' ' :: ; :}l'cXCE"JbEI'i'i'RICEi'::•:-

****************************** 
ATTN: Mr. Ted MacMillan 
ORIGINAL ORDER EMAILED ~~y 10, 
2013. 
EMAIL ORDER IS THE ORIGINAL 
ORDER, NO MAILED COPY WILL BE 
SENT. 
****************************** 
REFERENCE PO # 321253504 ON 
ALL DOCUMENTATION. 
***************************** 
REQUIRED DELIVERY: 2 WEEKS 
AFTER RECEIPT OF EACH TANK. 
JVlAY 20 TO JUNE 28, TO BCC, 
INCO: EX 110RKS WITH LOADING. 
****************************** 
ECODYNE LIMITED STANDARD TERMS 
AND CONDITIONS, FORI"! No. : 
OSTFP-A-1017 Rev.A, 2010-12-20 
IS INCORPORATED BY REFERENCE 
INTO & APPLIES TO THIS ORDER. 
THIS DOCUMENT IS AVAILABLE FOR 
VIEWING AT: www.ecodyne.com 
****************************** 

TOTAL EXTENDED PRICE ued 

ORDERED BY 

APPROVEDnY----------------------------~------~~----------
Ecodyni.l Uml1cd Stnndntd Tetm:> &Conditions. Forml;lo. OSTH'·A·1017 flEV A. 2010·12·20 i~ incoqlm<>ted .ntD and nppliiJS \U th>..~ mrlm 
Thos documnm iS available lnr VlfJWIIl!} m: l':ww.ccmtwm.corn 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: {905) 332-1404 

PURCHASE ORDER 

32125350LI 

05/08/13 

2 

Normal \ 5 - EFT 

Email: info@ecodyne.com 

BRA001 OA1 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

s 
H 
I 
p 

T 
0 

TO BE ARRANGED 

S.POYTON I 0.0%-0/20 I E-MAIL J EX WORKS TBA 
s; •· vE RE T di •coiJANTI'fY:W:•:.•;:•:. "tiA E'Rf!OUIREtfbATU'i1tiMISEtiLUDMI7'<- •"< ;•ii-• ciXJN t/ A ·• :;;•:: •· ·r •Nb · riiiCE' .. -.· 

001 

.001 l 

Part: WXXX>DOCS 
Desc: DOCUMENTATION REQUIREMENTS 

DOCUMENTATION REQUIRED PER 
32125-A-1020. 
FOR PAINTING & INTERNALS INSTN 
SEND DOCUMENTS TO: 
vendordoccontrol@ecodyne.com 
REFERRING TO THE APPLICABLE 

PURCHASE ORDER 

IF ANY DOCUMENTS ARE NOT 
APPLIC~LE OR NOT AVAILABLE, 
NOTIFY VENDOR DOCUMENT 
CONTROL OF THIS, WITH 
EXPLANATIONS, PRIOR TO THE 
REQUIRED DATE. 

IF ANY DOCUI~ENTS ARE ALREADY 
SUBMITTED TO ECODYNE AND WILL 
BE USED UNCHANGED FOR THIS 
PROJECT (eg. WELDING PROC.), 
THEN SEND NOTICE WITH 
DETAILS, PRIOR TO THE 
REQUIRED DATE 

EA 07/26/13 07/26/13 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Eco::iyn'l Umiled Stil!\llllld 1urrn;, .!>COtilliliot\;,, f.(lH\) Nr). OSTFP·/1<1017 m:v A, 2010·12-20 1t. lllClliiHJrlHC;(~ into 1md ilp!Jiif:$ 10 lhis mdm 
Tlus (.lm:tllllClll iS lNHIIobfe lot I'IIIWlll>J ill: WW'.'I.IU;Odyn~.COill 

ORIGINAL 



PURCHASE ORDER 

C ECODYNE LIMITED 

( 

4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

3212535QL 

05/08/13 

3 

Normal 5 - EFT 

Email: info@ecodyne.com 

BRA001 OA1 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 

s 
H 

TO BE ARRANGED 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

.s·-;:~':{':;·i>:< :y . ~:;:;~;-:~~:t :f:~: 

S.POYTON 0.0%·0/20 E-MAIL 

p 

T 
0 

':·:·~~: •:V'H . 
I EX WORI<S 

is:IT'IliWi p,:, ?'•·''''''•· (J' 'ff:\(:(' 
.. , ,,=:n bA!HWb.iJI y· ofiiisto'• r 

002 Part: WXXX>INSTALL 
Desc: SPEC. REQ.,INSTALLATION, 

GENERAL AND SPECIAL 
REQUIREMENTS FOR INSTALLATION 
OF INTERNAJJS INCLUDING 
STRAINERS 
GROUT IN VESSELS OR TANKS. 
IF APPLICABLE. 

THE FOLLOWING GENERAL 
DOCUMENTS SPECIFY THE 
INSTALLATION OF INTERNALS 
AND GROUT FOR THIS PROJECT 
(AS APPLICABLE) 
- INSTRUCTIONS FOR 

INSTALLATION OF VESSEL 
INTERNALS: OST38-A-2030-01 

- SPECIFICATION FOR PLACEMENT 
OF GROUT INTO THE 
UNDERDRAIN OF A PRESSURE 
VESSEL: OST38-A4-2048 

NOTES: 
- FOR BOLTING AND STRAINER 

INSTALLATION A CALIBRATED 
TORQUE \\TRENCH WITH SUITABLE 
RANGE SHALL BE USED 

.• 

(INT) 

',:<;:;::=:~ :.:.{:: .. HJP/Vr ·: 

TBA 
:-~--'\<i:'P •Xi-' .,· -DE 

< .. :-<·"·-··. 

·p ICE' 
,,, 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
~~G<lvnn Limi!lll! Sln'lOilrd Teun_s & Comlilion~. F01m No. OSTfP-A-1017 HEV A. 2010· I 2-20 1$ Jncorpormcd mlo and ilPPiill~ to lhis order 
1111:1 (locumunl 1:; n•nu!atlla lor Vlt:>w!no iii: \'lww.o;cvdynu.coln 

OlUGINl'.L 



( ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

321253504 4 

Phone: (905) 332-1404 
05/08/l3 Normal [ 5 - EFT 

Email: info@ecodyne.com 

BRA001 QA1 

PLEASE SHOW ECODYNE'S PURCHASE OHDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

s 
H 

p 

T 
0 

TO BE ARRANGED 

S,POYTON 0.0%-0/20 I E-MAIL I EX WORKS TBA 
S' INEIREI ? ''''\:cU 'i\Jtl'fY'?( "'"'• bA'FE REOUIREt ·'DATE'PRDMiscb ''UOMI;.y;; .<i' •'):W'Ui\Wf'·PRibt '"'' Vi'•>' ,, .. "'lfXTI'NDEDPRfCF'W 

.001 1 

- INTERNAL COATING/LINING 
MUST BE INSPECTED AFTER 
INSTALLATION AND INSPECTION 
OF INTERNALS 

LINING MUST BE INSPECTED 
AFTER INSTALLATION OF 
INTERNALS 

INSPECTION 
ALL COMPONENTS ARE SUBJECT TO 

INSPECTION BY ECODYNE, IT'S 
CUSTOMER/AGENT 

REQ'D INSPECTION NOTICE:? DAYS 
NOTIFY: ECOD~"E Q.A, DEPT, 
REFER TO PROJECT QUALITY 

REQUIREMENTS PER DWG, 
32125-A-4200 FOR 
APPLICABLE ITP ~~D 
INSPECTION POINTS 

FOR SHIPPING LISTS REFER TO: 
32125-A -2451 

EA 07/26/13 07/26/13 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY------------------------------------------·-----
E~.;cdymj Limllcd Sll~nda~<J i<Jft\1,. &_ Condi!ions, FoU<l No. OSTF?·A· tO 17 REV A, 20 10·12 ·20 is incor~\ll.ltl!d inlo und ;~pplin~ to thi:; order 
Tt~ts d!JC\rmcnt 1~ avuila!:llQ fm vinwul!l 11t: www.Modyne.com 

ORIGINl'.L 



( 

( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

321253504 5 

Phone: (905) 332-1404 
05/08/13 Normal I s - EFT 

Email: info@ecodyrre.com 

BRA001 QA 1 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 

s 
H 
I 
p 

TO BE ARRANGED 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

003 

.001 1 

004 

Part: 

T 
0 

W135II156- -S 
Desc: INT.INST,DIA,SS 
Ship to: LINING SHOP 
Application: ACTIVATED CARBON FILTER 

FILTER INTERNALS 
MATERIAL- 316L SS 
VESSEL: 32125-D-2202-01 

32125-D-2212-01 
DWG.NO: 32125-C-2222-01 

32125-A-2223-01 
LO 07/26/13 07/26/13 

Part: ~IXXX>PAINT (EXT) 
Desc: SPEC. REQ.,PAINTING, (EXTERNAL) 

GENERAL AND SPECIAL 
REQUIREMENTS FOR EXTERNAL 
PAINTING OR COATING OF 
EQUIPI-JENT, (INCLUDING VESSELS, 
TANKS, PIPE, STRUCTURAL STEEL 
ETC.) 

THE FOLLOWING GENERAL 
DOCUMENTS ARE APPLICABLE TO 
ALL PAINTING lli"D COATING 
FOR 'rHIS PROJECT: 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ect\(fvun Umi!td StanrJm(l Torms & ConditiOn!>, Form No. OSTFP-A·\017 REV/;, 10 IO·lJ·:W i5 mr.orpom;ed imo ~nd ll!lPii()t. w Ibis ord!ll 
Thi~ docurntn: is a;<n•!M>!e !(); viowltv,J m: www.ecodvn~.Gom 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 

PURCHASE ORDER 

321253504 6 

Phone: (905) 332-1404 lif&-®MET''c'CC't" lcritSC:RH!n · ···.· "H:!URREN Y ., oi .,, 

05/08/13 Normal I 5 - EFT 
Email: info@ecodyne.com 

BRA001 QA'I 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: BRANT CORROSION CONTROL INC., 
30 GARNET ROAD 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 

s 
H 

p 

T 
0 

TO BE ARRANGED 

S.POYTON I 0.0%-0/20 E-MAIL I EX WORKS TBA 
R ['<,c'o'' ''' iA 11\Yi;\s;;;;c,;'[j.i iR, · IR • >DA E' 0 i ED! C\JO ·. ·' ''' 'Ci; %UNii!"PRif.E·;i';, '. ,,,,_,.' o•h<,;JiXTENI'>EDPRICE'i:·'c 

.001 1 

PAINTING SPEC:32125-A-2013 
NI;CE SPECS: 

CUSTOMER SPECIFICATIONS: 

INSPECTION 
ALL WORK IS SUBJECT TO 

INSPECTION BY ECODYNE, ITS 
CUSTOMER/AGENT 

REQ'D INSPECTION NOTICE:? DAYS 
NOTIFY: ECODYNE Q.A. DEPT 
REFER TO PROJECT QUALITY 

REQUIREMENTS PER DWG. 
32125-A-4200 FOR 
APPLICABLE ITP AND INSPECTION 
POINTS 

PAINTED EQUIP!'o\ENT 
WHENEVER PAINTED EQUIPMENT IS 

SHIPPED TO ECODYNE ASSEMBLY 
SHOP, TOUCH-UP PAINT SHALL BE 
PROVIDED IN EACH COLOUR. 

QUANTITY PROPORTIONAL TO 
PROJECT SIZE: 1% OF VOLUME 

USED TO A MAXIMUM OF 8 
LITRES AND A MINIMUM OF 1/2 
LITRE. 

EA 07/26/13 07/26/13 

TOTAL EXTENDED PRICE Continued 
ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecouvno Umi!Bd SHmdmd T()Hl1s & Condition~. Foun No. OSTFP·A-1017 REV A. 2010-12·20 is !n.:wporiltcd uno anJ (lpplies wthis ordc1 
Th1~ tklf.'lllllfllll i!i .flv<•llilblo tor Vio;!winu fit: www.o~odYrJC.co•tl 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905} 332-1404 

PURCHASE ORDER 

... I 

3212535QL 7 

05/08/13 Normal I 5 - EFT 
Email: info@ecodyne.com 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

BRA001 OA1 

TO: BRANT CORROSION CONTROL INC .. 
30 GARNET ROAD 

s 
H 
I 
p 

TO BE ARRANGED 
R.R. 8 
BRANTFORD, ON 
N3T 5M1 
CANADA 

1-519-759-7334 
T 
0 

S.POYTON 0.0%-0/20 I E-MAIL J EX WORKS TBA 
.,I:UNEIRW :; mr,•:oO (NtJ,y;:;)•Wf:i' ::oATE'lnECUIRStJJtiATE·;pR(:iMISttb' &JOM[C, ,,,,, .. @;•:•i;ttiNITiPRKEK>;~;'''· ''·!:r ' •:1'!i'!X , .. OliO P ct:s:: 

005 

,001 7 

006 

.001 7 

GST Reg: 100625227RT 

Part: WXXXEP156-08400 
Desc: EXT.PREP,156" DIA,MULTICOAT 
Ship to: LINING SHOP 
Application: ACTIVATED CARBON FILTER 

EXTERNAL PREPARATION & PAINT 
TYPE- BLAST & MULTICOAT 
EQUIP.TYPE: FILTER VESSELS 
DIAMETER: 13 FT 
DWG NO: 32125-D-2202-01 
SPEC 32125-A-2013 

EA 07/26/13 07/26/13 

Desc: LOT PRICE 
Your Part: 

LOT PRICE FOR THE SCOPE OF 
WORK AS OUTLINED ON LINE 1-5 
OF THIS PURCHASE ORDER. 
EA 07/26/13 07/26/13 

TOTAL EXTENDED PRICE 

ORDERED BY 

APPROVED BY -------------1'----'-------
Evn(!vnc L!mi1cd S!(loclmt! Tmms & Ccndiwm~, Form No. QSTFP·/,·10 17 BEV /,, :!0 1 0·12·20 !s incotpornwd into ilnd app\1(•0 to thi~> Old(!! 
Tills tlocmnent is lll'ili!U!Jln lot viowing m: www.oJctHiyno.com 

ORIGINAL 



( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

Email: info@ecodyne.com 

PR0033 OA-2 

TO: PRO INSUL LIMITED 
468 ARVIN AVENUE 
STONEY CREEK ON 
LSE 2M1 
CANADA 

(905)662-6161 

PURCHASE ORDER 

321252801 1 

06/17/13 Normal I 5 - EFT 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

s 
H 

p 

T 
0 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON 
L7L 5T9 
CANADA 

S.POYTON I 0.0%-0/30 I E-MAIL _L ECODYNE PRO INSUL 
S' :UNEIREF:: ::: ' {OW \N111W::W+;t:ii bAte'liE0UII18WbAT'PROMISEDhUDMI ::A'':':.: ?<V•::i\UNITfPRIDIY ''h'::<::•,j,: •·· :•:)gX • ND · 

****************************** 
ATTN: MR. JOSHUA BRENNERMAN. 
REF. QUOTE SC-13-085 REV#1 
EMAIL COPY IS THE ORIGINAL 
ORDER SENT TO JOSHUA ON JUNE 
18, 2013. 
INSUATION EXPECTED TO BE DONE 
IN THE MONTHS OF JULY/AUG 2013 
REFERENCE P0#32l252801 ON ALL 
DOCUMENTATION. 
***************************** 
REQUIRED DELIVERY: 2 WEEKS 
AFTER START PER VESSEL. 
ALL LABOUR AND MATERIAL BY 
PRO INSUL. 
JOB SITE TO BE CI"EANED DAILY. 
****************************** 
ECODYNE loiMITED STANDARD TERMS 
AND CONDITIONS, FORM No.: 
OSTFP-A-1017 Rev.A, 2010-12-20 
IS INCORPORATED BY REFERENCE 
INTO & APPLIES TO THIS ORDER. 
THIS DOCUMENT IS AVAILABLE FOR 
VIEWING AT: www.ecodyne.com 
UNDER PROFILE. 
****************************** 

TOTAL EXTENDED PRICE ed 

ORDERED BY 

APPROVEDBY----------------------------~~------K--------
Ecodynl'! L1m!wd StBndard Torrn~ & CorH:I\10ns, l'mm No. OSTFP·A· 1017 REV A, ~010·12·20 is im:;orpwmod into nn!lupp!i!lr. 10 this order 
Thi~ d()cl!mllnl i~ nvuilab!alor viawlnu M; www.uc<Hivuu.com 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: ( 9 05) 332-14 04 

PURCHASE ORDER 

321252801 2 

06/17/13 Normal 5 • EFT 

Email: info@ecodyne.com 
PLEASE SHOW EGO DYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

PR0033 QA-2 

TO: PRO INSUL LIMITED 
468 ARVIN AVENUE 
STONEY CREEl< ON 
LSE 2M1 
CANADA 

(9051662-6161 

S.POYTON 0.0%-0/30 

s 
H 

p 

T 
D 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON 
L7L 5T9 
CANADA 

E-MAIL I ECODYNE PRO INSUL 
. tTY: } :7\' :0'. TEA'\ ·: UlllE · ·r i> OMISEO Ub : .. :::.:::1 ,. ··:.:•:UNf(: RICE::• ':\( .· .. I·' :EXTENDED' PRidE : : 

001 

.001 1 

002 

Part: WXXX>DOCS 
Desc: DOCUMENTATION REQUIREMENTS 

DOCUMENTATION REQUIRED PER 
32125-A-1020. 

SEND DOCUMENTS TO: 
vendordoccontrol@ecodyne.com 
REFERRING TO THE APPLICABLE 

PURCHASE ORDER 
EA 08/15/13 08/15/13 

Part: W128>SPECS 
Desc: SPECIAL REQM'TS - INSULATION 

UNITS 
UNITS ON NAMEPLATE & DOCUMENTS 

MUST MATCH THOSE ON P.O. 

INSPECTION 
ALL COMPONENTS NlE SUBJECT TO 

INSPECTION BY ECODYNE, ITS 
CUSTOMER/AGENT. 

REQ'D INSPECTION NOTICE:? DAYS 
NOTIFY: ECODYNE Q.A. DEPT. 
REFER TO PROJECT QUALITY 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecodvnclim•h~ll StamJIJrd Turn1s & Cond.tion~. Fonn No. OSTFP·A-1017 REV A, 2010-12-20 i:. im:wporutvd m10 nnd llf!Jllit.!s tu U•is order 
Th•~ do.;urnwn i!> availnhill r~,~r "''~wrng tl\: www.ocodynt!.t:Om 

ORIGINAL 



( 

( 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

PURCHASE ORDER 

321252801 3 

06/17/13 Normal 5 - EFT 

Email: info@ecodyne.com 
PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

PR0033 OA-2 

TO: PRO INSUL LIMITED 
468 ARVIN AVENUE 
STONEY CREEl< ON 
L8E 2M1 
CANADA 

(905)662-6161 

s 
H 

p 

T 
0 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON 
L7L 5T9 
CANADA 

S.POYTON 0.0%-0/30 E-MAIL ECODYNE PRO INSUL 

.001 7 

003 

REQUIREMENTS PER DWG: 
32125-A-4502 
FOR APPLICABLE ITP & 
INSPECTION POINTS. 

EA 08/15/13 08/15/13 

Part: Wl28XXX-XXXX1 
Desc: INSULATION-VESSEL 
Ship to: SKID ASSEMBLY SHOP 
Application: PRESSURE FILTER 

INSULATION 
TYPE- PER SPEC FOR HEAT 

CONSERVATION 
PER THE FOLLOWING JOB 
SPECIFIC INFORMATION 

EQUIP.TYPE: AFTER FILTER 
DIAMETER: 13'-0" 
HEIGHT: 8'-4" STR 
INSULATING MATERIAL: PER SPEC 
INSULATION THICKNESS: PER SPEC 
INSULATION JACKETING: PER SPEC 
DWG NO: 
REF. DWG: 32125-D-2202-01 

SPECIFICATION: 32125-A4-2017 

NIT RBI E ' ' _, •. ,,,,., .. , .• 'TEND· ICE•,· 

TOTAL EXTENDED PRICE Continued 

ORDERED BY 

APPROVEDBY-----------------------------------------------
Ecodvn<~ l!mttcd Still1d!l!tl T Cf!f\5 & Comli!tons, fOHn l~o. OSTFP~A·1 0\7 REV h, 201 0·12-20 i& inc~lfftOf<J.trld lrlto 11110 ~ppl!es tO thiS Old\11 
lh!S dOC\Iill'Jn\ i~ 3V<Jl!abl'J for yiQwlHg m: \'NIW,QCOdYI!fl,GOrrl 

ORIGINAL 



ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON , ONTARIO, CANADA 
L7L5T9 
Phone: (905) 332-1404 

PURCHASE ORDER 

321252801 4 

06/17/13 Normal I 5 - EFT 

Email: info@ecodyne.com 

PR0033 QA-2 

PLEASE SHOW ECODYNE'S PURCHASE ORDER NUMBER 
AND CONTRACT NUMBER ON ALL DOCUMENTS 

TO: PRO INSUL LIMITED 
468 ARVIN AVENUE 
STONEY CREEK ON 
LSE 2M1 
CANADA 

(9051662-6161 

s 
H 

p 

T 
0 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON 
L7L 5T9 
CANADA 

S.POYTON I 0.0%-0/30 I E-MAIL I ECODYNE PRO INSUL 

.001 7 EA 08/15/13 08/15/13 

004 

.001 14 

Part: 
Desc: 

W128XXX-XXXX 
INSULATION-COVERS 

INSULATION COVERS: 
TYPE- MANWAY BLANKETS-REMOVAL 
PER SPECIFCATION 
REF. DWG: 32125-D-2202-01 

SPECIFICATION: 32125-A4-2017 
TWO PER VESSEL X 7 = 14 TOTAL 
EA 08/15/13 08/15/13 

TOTAL EXTENDED PRICE 

ORDERED BY 

APPROVEDBY----------------------~f-----------------------
Ec?ovmtlifnito~ Stun_(iar(l Torm.s &_Conditions, Form N(l, OSTFP-/\·1017 REV A, 2010-12·20 is incorporawd into 11011 appllos 10 t/1ls ordm 
Tlu~ docurmmtrs nv;ulnbhJ /Qt vmw,ng ~1: www.m;odyno.corn 

ORIGINAL 



PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB' 32125 
REFERENCE' PO P-5675-02 

C56 - Spare Parts, Consumables, 
Special Tools 



1 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~«:@IQ)l\IJINJ~ Limited 

Lubrication, Chemicals & Catalyst Schedule 



( 

Not Applicable 

( 

( 



2 
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PROJECT, 
ECODYNEJOB· 
REFERENCE' . 

~~@IQ)l\IJINJ~ Limited 

MEG Energy Ch . . 32125 - nstma Lak Ph e ase 3A 

PO P-5675-02 

Special Tools List 



( 

Not Applicable 

( 



PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Q56 - Quality Management 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

{ 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@(g)l\IJ~~ Limited 

Quality Management Program 
Registration Certificate 



( CERTIFICATE 
OF REGISTRATION 

This is to certify that 

Ecodyne Limited 
4475 Corporate Drive, Burlington, Ontario L?L 5T9 Canada 

operates a 

Quality Management System 
which complies with the requirements of 

ISO 9001 :2008 
for the following scope of registration 

The registration covers the Quality Management System for design, manufacture and 
servicing of custom water treatment systems including deaerators and cooling towers. 

Certificate No.: 
File No.: 
Issue Date: 

CERT-0066196 
002404 
October 16, 2012 

Original Certification Date: 
Current Certification Date: 
Certificate Expiry Date: 

Guillaume Gignac, ing.f 

December 23, 2003 
December 21, 2012 
December 20, 2015 

Chris Jouppi 
President, 
QMI~SAI Canada Limited 

Vice President, Corporate Operations, Accreditation & Quality 
QMI-SAI Canada Limited 

ISO 9001 

Registered by: 
SAl Global CeriUicaUon Services Ply Ltd, 286 Sussax Stroot, Sydney NSW 2000Auslralla with QM1-5AI Canada Limited, 20 Carlson Coort, Suite 200, 
Toronto, Ontario MfM/7K6 Canada (SAl GLOBAL). This reglslratlon Is subject to the SAl Global Terms ar.d Conditions for Certffi<:a~on. While all due care 
arKI sldllwasexerdsed in carryl"!J ollt \his assessment, SAl Glnbal accepts responsibilityootyfor proven negligence. This oortificata remains the property 
of SAl Global and must ba retumad to them upon request. 
To verify that this certillcate ts cunent, please refer to the SAt Global Ort-Une Certffkallon Register. www om!.gaig!obal comlgml compagl~sl 

~SAl GLOBAL 
INf'/JRM. /NSf/liE. /Mf'liD'IE. 
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CERTIFICATE.-OF 
AUTHORIZATION 

The named company is authori~ed by the Ameri~n SQQiety of Mech\'lnical Engineers 
(ASME) for the scope of activity shown below in· acicordanea With the. applitiable rules of 
the ASME Boller and Pressure Vessel Code. The use of the certification mark and the 
authority granted by this Certificate of AuthorizatiGJn are subje~ to the provi~ioris of the 
agreement set forth in the application. Any construction stamped wHh this certification 
mark shall have been built strictly In accordance with the provisions of the ASME Boiler 
and Pressure Vessel Code. 

COMPANY: 

SCOPE: 

Lesel)a Steel Ltd. 
1060 Birchmount Road 

Scarborough, Ontario, M1 K 1 S4 
Canada 

Manufacture of pressure vessels at the above location only 

AUTHORIZED: 

EXPIRES: 

March ~8. 2012 

Aprll24, 2015 

CERTIFICATE NUMBER: 15,066 

Vlce President, ConfoJ:tllity Assessment 

Director, ConformHy Assessment 



PROJECT' 
ECODYNEJOB, 
REFERENCE' 

MEG Energy ~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

M51- Procedures 
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PROJECT: 
ECODYNEJOB: 

c 

\ 
REFERENCE: 

( 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

Forming/PWHT Procedure 



( 

Not Applicable 

( 
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PROJECT: ECODYNE JOB· MEG Energy Ch . . 
REFERENCE: . 32125 - "'""" Lake Pha.c3A 

PO P-5675-02 

WPS/PQR 

I 



( 

(j MEG ENERGY 
CHRISTINA LAKE REGIONAL PROJECT +)) 
Phase 3A EPC for Central Plant Facilities 

SNC•LAVAIJN 
SLI Project No. 511036 

Nrit suitable to.·ln\~ate fa_bri~tipn. mod1_Ty as notect;:.res~lbmidorrey!ew 
·',--',•• ·-- -', ;,, • • ,' ·._, " •c' • ' ' - • 

Suitable· to fnltiaie faixiCcitlOn as -nOted, modify· as noied, resubn1it 'for
review-
S~-i~abre to.fabiicate to cornpi~tiOn as--noted. s:Ubn1h--fift3l :docUri1erits 
tnctuding as-obuihs-as required 
SU_itabr~·:to--.tabrf cate :tq ~_ebfl1pi et\ci"rL-subfult.finai' d OCtlnleri tS-- ifti:irO.diri~ 
-as-btsftf.documenis·as·.reQllired 
NPlslJiiaJ~!e aS'firh1l (iotumelitS:as:. not€d·. mOdiPJ as-OOte'd'and 
f.eSUbinif. 
Suitable~as·nn·al" documents·. nq- furth<er ·resl.itiiTUttal r,~qqlreP._;(unleSs: 
revjseoOy \iend<ir). 

Venqor: Ecodyne Limited (Canada) -12123 No,: 32125-A-2912 R;oy: .B O.a\e;Rec'q 
2013-02-22 Qoc~<Dile;.: MOO.OS- WELD MAP & WELD PROCEDURES After Filters- Tag:3A-F-208 AJB/C/0/E/F/G 

Pr()ject MEG Phase 3A EPC 

":\P . Document No -- - .-.,--

27 2--ot1 P-5675-02-0034 
Submittal 

02 
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<::ontents: 

Weld Procedures: 
WPS 45rev2 
WPS 16 rev 7 
WPS 11)..2 rev 1 
WPS4Drev4 

AFTER FILTERS 
3A-F-208 A toG 

Weld Procedures 

. ASME Vessels 

SAW 
SMAW 
SMAW 
FCAW 

P1-to-P1 
P1-to-P1 
P1-to-P1 
P1~to-P1 

6 pages 
6 pages 
4 pages 
4 pages 

Notes: 

8 

A 

1. Fabrication uSing FCAW shall meet the fotlowin9 conditions: 
a. Shall not be used for open root pass 
b. Maximum wire diameter for vertical up pass shall not exceed 0.045" 
c. Inverted power source shall be used 

·d. Shall not be used for category D welds and branch connections less than NPS 6 
2. Group F4 filler metal shall not be used for the root pass of groove welds made from one side; In addition, E7018 shall not be used for 

an open root pass 
3. Double-welded groove joints shall have root passes gouged to sound metal on reverse side prior to procee<llng with welding on that 

side, ' 

Title Customer 

Weld Procedures MEG ENERGY CORP. 
CALGARY, ALBERTA 

After Filters 
3A-F-208 A toG CHRISTINA REGIONAL PROJ. 

PHASE 3A- CPF 
P .0.# P-5675-02 

ENG.: SNC- LA VALIN 
•. 

~le@@~l~~ Limited 
SCALE~ 

111111 
-~ •11. A Mannon 'Water/Berkshire Hathat.-ayCompany 

l/11S DfiAWI>IGlSlll~ ~ROI'EI\TY Ill' B:C<>Yh'E UWH:Jl.ll !.'1 NGllOBEIISI<Q fQR 

BY DATE 
#JN PIIRP~Ell OEflUMEHTAL TO 'PiE W'EI<£!1T OF l>i!S COMPA>rl' ANO 1$ 
SUPJ~CTlOI'lET\IRII UPOR R!O.UESf. 

FEBZO Modified notes per client ~ j-fi-Av DRN VEN 
JAN 17 

2013 comments 2013 DWG. NO. REV. 
JAN 17 FIRST ISSUE VEN TB CHKD TB 

JAN 17 
2013 2013 32125-A-2912 B 

REV DATE REMARKS BY CHKD APPD AV 
JAN 17 

2013 
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QV/-482 VIELDING PROCEDURE SPECIFICATION CVIPS) 
'"<:, (See QV/-200.1, Sec-tion IX, ASME Boiler o.nd Pressure Vessel Code) 

CoMpo.ny NnMe ..:L:::es=e:!!n::.•.::S::!e::•::1 __________ By T.P. 

\o/elcllng Procedure Speclflco.tlon No. 45 Do.te June, 1999 s~~~o~~.~~) · 4S 
Revision No. 2 Do.te 'Aug. 9/02 c, R. N. ~w~P,;:·;;.Rs=s=s=s,=s 

\o/elc!lng Process<es) SAW Type(s) Semi-Automatic 
(Att tl M 1M hi U OMO. C, anua., nc ne, or SeMI-Auto ) 

JOINTS (QW402) ~~ Go·
05

~ Joint Design Slngle Ve-e1 Obi V~, Fliiet 
Ba.cklng (Yes) YES <No) (No Retainers) 
Bo.cklng Mo:terlo.l <Type) Base Metal or Weld Material 

g; D0 
18!: Meta.\ D Nonf'uslng Meto.l t I \ Du D NonMeto.Ulc: 0 Other 

l 
5/B' to 1' Sketches, Production Dro.wlngs, Veld SyMbols or \Vrltteh Descr~tlon - 0-1/81 

should ·show the gehera.l llrro.ngeMent of th~t po.r~s to be wel -e.d, 
\o/here npptlc:o.ble, the root spa.dng and .th~ deto.lls or the weld 1-118' to 2~ 
groove no.y be speclf'Jed. 

(A-t the optton of the M.Pgr., sketches Mll.Y be a.tto.ched to lUustrnte 

~ 
C=:ic:J 

Joint des-Ign, welcl lo.yes o.nd bead sequence, 1;'•9• fer notc:h toughness 
Up to 1/2:" proce-deres, far Multiple process procedures, ect.) 

*BASE. METALS (QW-403) 

P-No, 1 Group No. 1 OR2 -to P-No. 1 Group No. 1 OR2 
OR SA516, SA 106, SA 105, SA 285, SA 36, SA 181 - All Grades Speclflco:t!on type o.nd gro.de 

i:o Speclflcn:tlon typ.e or .gro.de SAME; 
DR. 

Che!'"l. Ano.tysls nnd Mech. Prop 
to CheM. Ano.lysls o.nd Mech. Prop, Per ASME Code Section II. 
'Thlckne5s Ro.nge1 · · 3/16" to 2" All Bo.se Meto.lt Groove .Fillet 

Pipe Dlo., Ro..ng.e Groove 2.875" O.D, and UP Fit let All 

Other All Single Passes to be less than 3/8" 

'F!LLE;R METALS (QW-404) 
SFA 5;17 Spec, No. <SFA) 

A'WS Np, ~Clo.ss) EM12K 

r-No. 6 

A-No, 1. 

Size of F!Uer Hetnls 3/32", 118", 5/32"1 3/16" 

Deposited Weld Meto.l 
Thlkness Rang~! 

Groove T02~' 

Fillet All 

... Elec:tt"ode-rtux (Clo.ss) F7A2-EM12K 

rtux Trc..de No.r~e 
Lincoln 860 Neutral Flux 

C~>nSUI"'Illbl~ Inser-t None 

Othe-r L-61 !LINCOLN\ . No Supplemental Filler Metal 
No flux from recrushed slao 
to be used 



Q\;/-482 <Bo.ck) 
\.JPS No 45 Rev 2 

' 
POS!nON (QW-405) POSTWELD HEAT TREATMENT (QW-407) 

Posltlon<s) of Groove IG TeMpernture Range None 
I..Je\cllng Progress\on1 Up Flat Down TIMe Rnnge N/A 

Posltkm(S) of Fillet IG .--- ' 

i 
I 

.I 

PREHEAT (QW-406)~0oo:F ~~!q.;'- to/~~)~ GAS (QW-408) 

Preh~ot Ter>p. HI , f'So r: I'N - ""'~,.. . Percent Cortposlt_!on 

Interpass TeMp. Mo..x, 300 "F ~ 
Ga.s<es) <Mixture) Flow Ro.te 

Preheo.t Ma.lnteno.nc:e Min. Maintained . Shielding None None None 

(Cootlnuous or spednl heating 'llhere o.ppUco.ble should be recorded> Tro.lllng None None None 
Ba.ddng None Nona None· 

ELECTRICAL CHARACTERISTICS (QW-409) 

Current AC or DC DC Po(o.r\ty · Revoarse 
AMps (Ro.nge) See Below Volts <Ro.nge> See Below 

(lv\ps nnd v\ll:ts r11nge shool.d be recorded for eg.th elactrodeo :m:e, 
posltlon1 ond ihld<ness, ect. Tlis hf-orm:t!on l'lly be listed h a. 'to.b-

.l).nr f"or!'l sWQI"' -to thc.t sOOm be:[owJ 

Tungsten Electrocl Size o.nd Type: None 
<Pur-e T~b!n, ax Thorla.i:e.~ • .,tCS 

Mode of Met~t Tr~nsfer for GMA~ None 
<Spt'O..)' CU"C, -shoM ciN:ult!no (U"C", Q(obutCU") 

·ElectrrJd 'Wire feed speed range 3.75 ftlmin 

TECHNIQUE (QW-410) 

String· or- 'Wea.ve Beo.cl Strlna 
Orflce or Go.s Cup Size None 
Inl-tlo.l o.ncl Interpo.ss C~e~;~.n!ng <Bruslng, Grlndlng1 e~;t,) Machining. Grinding. Wire brashlng 

~e~~.c~ of Gcugb1g 

~""'~'~~~~~ I Hul tlp\e or (p;;~· side) 
in• \e Mul tlple or I 

Tro.vel See 1 2-; 
Peening - i 

~ Other 

Filler Metal Current Other 
(e,g,J ReMo.rks, 

<Je\cl 
Travel CoMMerrts, Hot \o/Jre 

Type A'MP· Volt. Speed. Addition. T ecnlque, 
Lo.yer<s> Process Cto.ss Dla. Polo.r Ro.nge Ro.nge Ro.nge T arch A~gle, Ect> 

SAW EM121< 3/32'" DC/REV. 375-450 28·30 12·20 None 

SAW EM121< 1/8" DC/REV, 400-500 28-30 14·20 None 
All 

SAW EM12K 5/3211 DC/REV. 500-QOO 30·31 16-20 None 

.. SAW EM12K 3/16" DC/REV. 600-700 30-32 14-20 None 



( \ 
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QV-483 PROCEDURE: QUALIFICATION RECORD <PQR) 
<SEE QV-200.2, Section IX, ASHE Boiler o.nd Pressure Vessel Code) 

Record Aci:uo.l Conditions Used to Veld Test Coupon. 

CaMpo.ny NnM Lasana stool A D!vlsfon of 8othwa!I-Accurate Co. Ltd 
Address 1080 Eirchmount Road, Scarborough, Ontario M1K 154 

Procedure Quall-f!co:tlon Recor-d NGJ. ___ _:4,:,5c.... _______ _,nl!lal:!t&•~·'-"J"U"N"'E'-'22,:6.-1'-'9"'9"-9 __ _ 

\IPS No. 45 
Veldlng Process<es)• _ _,SA=W"-----------------------------

T 5 <Mo..nua.! Autono;tlc SeMI-Au-to) AUTOMATIC ype • 

JOINTS (Q\J-402) 

-· A-60'-A ~ -· 

-L~?=f. 1' 

T ~~ t 
, Groove Design oP Test Ccupol'"l 

G'"cr cDt\bll"'(o'1;!M qua.11f!£:<~.itaM1 'tM d•po~d ul.d l"'e"hl 'tHtknu:r: sho.!l be- r~corded Tor l!ll.d1 fll~!" 1'\<!to\ o:r pr-ot:...:s uqo;l.) 

BASE METAL (QV/-403) POSTVIELD HEAT TREATMENT (QIJ-407) 

Mo. ter!o.l Spfi'C:, SA-516 1o SA-51B TeMpero.ture NON~ 
TIMe 

Type or. Gra~l!';' Gr. 70 to Gr. 70 Other 
P-No,_1_Gr.-No.Lto P-No_1_Gr.-No....L 
Thickness of Test Coupol"' 1' 
Dlo.Meter of Tes"t Coupon tjQ~~ 
Other GAS (QV-408) 
Bo.ci<Jng1 BASE METAL or WElD METAL 

~ Percent CoMposi:lon 
.M!n. T~nsl\e of ·J3o.se. Mo.tnf1 !Q,QOO g~! Ga..s(es) (MJxi:ure) Flow Ro.te 

.. '' . \ ; "fr~llln~9~ IE: 
FILLER 'METALS, (a\J,:_404l Ba.cklng f'I_QNE 
Sf~ Sped_Pico·tlon · :, . ·- ' ; SFft.. 5.17 
AY/S Clo.ss!flco.tton J:'1.t,.,~I=M1?k' Electrlco.l. Ch~ro.cterlstlcs (QIJ-409) 
Filler Meto.l F-:-No •. "• · 8 
Weld Metal ·Ahutys!s ·A-No. L1_ Current DC 
Size of Fitter Meta.l 1 3132"~ Polarity 450 Other Flux Trademark ! LINCOLN 880 AMps. Volts 30 

Eacb"ode Trade Nama :. L 6.1 Llr1co1n TUngsten Ele~trode :Size NONE 
I Other 

Deposited \o/e~d Metal"· 

POSITION <QV-405> 
: 

' 

"' 
TECHNIQUE (QIJ-410) 

Position of Groove ' -· ~· 
Weld Progression <Uphllt, DownhllD rill_ Trnvet Speed 20 ln lmJn 

String or \;/eo.ver Bea.d. STRING 
Dtli!?r NONg NON~ Osdltat!on ·. Multipass or Single- Po.ss MULTIPASS 

Single or Multiple Electt'ades SINGLE 
PREHEAT (Q\J-406) NONg 

60 4 F Min. Other 
Preheo.t TeMp. 
Interpass T ef'lp. 300 F 

Other Noi-Jg 



( 1 

( 

I 
: 

. ! 
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.· GIV/-483 <Ba.ck! c 

Te' Jl T st (Q'J' 150) ns e e 
Ul.~l"!o.te 

PQR No. 
lJ:t!Mate 

Spec""'n .. ~-~i:~-
No. \l!dth Thi<:Xn.-ss Ar<"Q 

Tote:;, Loo.d Unlt~s 
L~t 

12 0.751' 0.998" 0.'!4110 00.400 (· &11 . J Dl.IC1'1J.E. wao 
Tti 0.756· ' 0.998" 0.7sstl B1,QZO S1,DM ll\JCTIU;, BASE< M 

.Guided-Bend Te~ts (Q\o/-160) 
' Tvo .. oh<i F1out"'~ Nc1 ~u(t 

1. SlOE! BEND QW4622 ACCEP.T~ 
2. SIDE! BEND 'QW4622 ACCePTABLE 

a SIDE BEND f:m4622 .. ACCEI'iAl'!LE 
4. SIDE BEND QW4a2.2 

Toughness Tests <QW-170) · 

Sp.-c!Men Hot<:h Speclfo\On Test !Mp~ct Vo.lu.es ))r<)p IJelght llreok 
No. Loco:tJoh Slze Te11p. f't.lhs.f ;! Shear Mns ( Yes or No) 

Result - S.stlfo.c:tory• Yes--.....:.-No.,_ ____ P,etr-o'tlon Into 
~ :: . 

M<><:ro-R~""\ts --------------------.f-.li 
,. 

Other Tests 

!! 

llo:\~e JUNE2E 1999 By--....l"D.QJomlllJ:Pl!t!za!al<""'61!0"---,.,-o-----
<Deta.i~ of" n;ocort;l or -tests OJ"e Rlustrn:tlve onl.y o.nd no.y be I"K!cl!Tied to con-for.n to the typ:e unct 
n~M~~r of tests ~qU~d by the Code~ 



""''- cambridge .,,.C materials testing limited 

Report for: LE!sena Stee 1 
A Oiv. of Bothwell·Accurate Co. Ltd. 
1060 Birchmount Road 

Attention: 

SCARBOROUGH, Ontario 
MlK 1S4 
Phone: 1-416·751·1834 
Fax: 1-416·751-5158 

Tom Patrzalek 

1117 Franklin Boulevard, 
Cambridge, Ontario N1R7W4 

Tel: (519)621~600 Fax: (519)621~082 
WN#.cambridgemat~rials.com 

ISO Accredited (1989) 

Laboratory No. 227203·1999 

Report Date: Jun" 25, 1999 
Received Date: JunE! 23, 1999 

Customer P .0.#: S3484 

Specimen: 1" Thick Weld Plate, WP·45. SA·516 Grade 70 

HARDNESS TEST REPORT 

Hardness Approximate Hardness 
Result Conversion Location 

78.9 HRB 147 HB Weld 

83.4 HRB 160 HB Weld 

. 82.6 HRB 158 HB Weld 

93.5 HRB 202 HB HAZ 

92.4 HRB 197 HB HAZ 

94.5 HRB 208 HB HAZ 

82.4 HRB 157 HB Base 

82.3 HRB 157 HB Base 

84.2 HRB 163 HB Base 

Testing pE!rformed according to ASTM E18-97a & ASTM El40-97. 

l!\1:$ l>!pOfl l!l -'lltted 10 the folk1.\in{) l&n'YI$and col'1dil!c:fl,r. 1. Thb 11!p011 t~l$5 ~ !0 
11><1 Jp<>ciroofl ~ and !halO Ia 110 Ulfl'-~albn 01' IWJWlly lhill.lapp!ios lo ~ 
sobl'llll~ or INI!•ria.b p( !h<lllt.'l.ol'l'ohk:h JM•ptci'nl>nlu. past. 2. Tho .,~,..1~ !tis 
tepQ/tlslllriOO \U:Irmafun <:.llho:lcus;tcmo.ri::Wo~i'>:)dah:MI rrl'{ Olldltmal n<;( 00 
Jep.intl>d. pJI:tW!i;d 01 ~ lo ant 01!\GJ part)' et.CI!pt Ill fu't f'llor 111llun C®';Qft 
11.:.-n C>mb<idgo Muur>als Tltlli<lg Lhillld b roq.iuxi 3. The: 111¥!'10 Cilmbl~ M:I~!Ws 
Tas~ng L~lld~ I'QI be uS(Idln o:;rmed!M with lila 5~n rep::.<t<ld en Olllll'( 
$\lbsJai\C9 01 !'Nllei\~ smi\u !rJ Jhai ~h'lol<1 Yo~lhor.Jll)\1!- pi!OI Wfilen ca!I:Old ol 
~ Ma:lallal$ l!WJI')'J lhiltd. <l N<>ill"e!Carll!ridllaMal~ T6Wngli'n11Klrol 
antoibm'ls:l"i'!<"'sh:oll M t~pmso12orhekll<ID'Q lor lilt{~ 1009 ~ ~ 
arisltlgln c~ olto/i..orlt;i>on 1l>is lilpocl cJIWf oo/:ldl.llrll,lf or em~ ~h 
prapar.dho mlhalaals coll(1Jclod S.SpocinQru~ Jalamod :lmMll>sfltlll dii!Bcllool Plld 
Jt>e/1 ~ d l,i<\lQ$J ltlsiiUtilld cll>mlb<;i. 

Page 1 of 1 
Cambridge Materials Testing Limited 

:::=======~:. :·:, :t:~::::· =~=QU:»JJTY::A:SS:UR:ANC:E 
~ TECHNICIAN 



Report For: 

Attention: 

Specimen: 

Cambllll•dg' eRf:CE!VEa .JlJL li- P.}l1177Franknnsoulevard, 

..... Cambridge. Ontario N1R 7W4 

• f • I' • d Tel: {519) 621·6600 Fax: {519) 621-<101!2 materia s testmg lffilte www.cambndgomaterlats.com 

· Lesena Steel 
1060 Blrchmount Road 
SCARBOROUGH,Onmrto 
M1K 1S4 
Phone: 1-416-751-1834 
Fax: 1-416-751-5158 

Tom Patrzalek 

1" Thick Weld Plate, WP-45, SA-516 Grade 70 

Laboratory #i 

Report Date: 
Received Date: 

/SO Accredited (1989) 

227204-99 

July 1, 1999 
June 23, 1999 

Customer P.O.#: S3484 

VICKERS HARDNESS TRAVERSE TEST REPORT 

A random section of the welded specimen was taken and prepared according to ASTM E3-95. The Vickers 
hardness readings were perfonned according to ASTM E92-82 '(1997) using a 10 kg load. lndenmtions were 
measured at 100 X magnification. Hardness conversions are approximate and performed according to ASTM 
E140-97. 

2• 

1) 154 
2)152 
3)152 
4) ?17. 
5) 197 
8) 192 

HARDNESS LOCATIONS FOR DOUBLE BEVEL WELD 

4. 10 ~ 11 • 22• 28· 

5· 13. 14. 23. 

6• 15. 
29. 

7. 16. 25. 

B• 17• •. 18. 26. 

19. 20• 21. 30• 

RESULTS: Vickers Hardness (HV10) & Brlne!l Hardness (HS)* 

7)190· 13) 163 19)183 25)186 
8)199 14) 160 20)189 26) 193 
9) 213 15) 174. _21)186 27)192 

10) 174 16) 163 22) 216 28) 159 
11)152 1,7) 179 23) 188 29)167 
12)'176 18) 180 24) 193 30)162 

*Note: In this hardness range, HV10 and HB are identical. 

Page 1 of 1 

Cambridge Materials Testing Limited 

:: Jf/fx·r-
TECI-INICWI 
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QW'-482 \o/ELDING PROCEDURE SPECIFICATION (\o/PS> 
(See Q\o/-200.1, Section IX, ASME Boiler o.nd Pressur.e Vessel Code) 

CoMptmy No.Me ~L.,.ena-Steol!#f. - . By T.P. 

'wielding Procedure Speclflco.tl~h--No •. -;1;::6:....... __ Do:te · Oet11/19 s~g~oN~~~) 16-1 
Revision No, 7 Do.te Jun 9103 c R N D &7006 . ' '--=-=::_ \.'eldlng Process<es) SMAW · ... <Type(s)r,::MA:;;;:;;N;::U::_:A"'L',-,,.._.,..,.,--..,-..,-~-~ 

"(Auto/'lo;tlc, Ho..nua.l, Ho.chfne, or SeMI-Auto ) 

1o w"'' D U 
; ~ /;'' 4~:r-: 

JOINTS (QW-402} 
Joint Design Groove Welded from both uldas 
B<lcklng <Yes) YES <No) (No Retaine"') 
Bnc:klng Kn 'teriol <Type) Base & Weld M~terial 

181 He-to.l D Nonf'uslng Meted K ( m ~ 0 
Sket~he£, ~r::::::u~: .. ~:~~:~a SyMbol~ or llr;tten Desoip~loJ ) _:_ I\ o-va• ~' ~I 
should show -the general o.rro.nge-nent oF the po.ri:s to be welded, ~ 
'w'here o.ppllco.ble, the root spa.dng o.nd the deta.lls" o.p- the 'freld 1-1/9' to 1-VC.' 
Qt"oove l"'a.y be specified. L 

3/32'il/n'. 

(At "the option oF tht? Hf'gr., sketches l"ltty' be a:tto.ch{!'d -to tllustru:te- ~ 
Joint design.,. weld la.yes o.net bep..d sequehc.e .. e.g. for no'tt:h toughness · c=J r=::J. 
pr¢<:Eciercs, For" Multiple process pl"'ocedOI""""e's:', ect.) ·. · ~ 

. . . .. Up to 112' 

kBASE METAlS (QW-403) 
P-No,, ____ 1,_ __ Group No. 1 & 2 to P-No, 1 Group No. --'1-'&'-'2"-----

0R 

SpedFic:otlon type ond grode ==iSA~5~1;::G::, S=A=1=0G=·=SA=1=05=, S=A=2=85:•:S=A=3=6,=S=A=1=81=·=A=I=I G=n=dts= to Spec:ific11'tion ~pe or gr«de SAME 
. llfl 

CheM. Ano.lysrs o.nel. Mec:h. Prop 
to Chert. Analysts a.nd He-ch. Prop. 
Thlckness Ro..nge1 

]O.SE!' He-tn.l! 
Pipe Dlt1, Rt1nge 

Per ASME Code Section II, 

Groove __ ~3~i~fG"~t~o=1~·~1~a~·~~---
Groove __ ~2B~7~5~·-o~.O~·~a~n~d~U~P __ __ 

All F!Het 
All Fillet 

Other -------------------------------------------------------

'FILLER METALS (QW-404) 
Spec:. No .. (SFA> --------f---"S=F7A:,'5~.1!.... __________ -j--------~ 

. A'v/S No. (Clnss>------1-EE1'.!._0"_1>;;8~--------..:....---+--------------
F-No, __________ -+_;4~-----------------+-------------
A-No, __________ ~~1~,.~~~--·--------4----------

3132'", 1/8", 5/J2"' 
Size of Filler Ketols ----J--.:'1!"-:S~'-'..~:=.:.---------i'----------
D~poslted Veld Hetol---+----------------t---------

Thlknes's Ra.nge1 

~oov•--------1-~T~0~1-~1~n~·---------------j-----------
Fillet ____ ...j......:A~I~l-----------+--------

Eledrode-Fiux <Clnssl•---l-~N~l!iA'---------~---IL---------
Flux Trocle Nnn•-----f-JN~/~A~------------r------------
ConsUM~b{e Insert ____ -1-_;N~o~n=•~~~-~~~~~==:--l------------
Dther No Slnnle Pass shall 3/8"{9.5mml 
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B4/~8./2BB4 16: 35 4167515158 

···,smoN (OW-405) 
Posltlon(s) oF Groove 
\/etdlng Progresslon1 Up 
Posft!on(s) of fillet 

PREHEAT (QW-406) 

QW'-482 

Flat, horlz, vertical 

P Dow11 ----
Flat, horiz, vertlcal 

LESENA STEEL PAG£ 12 

POSTWS..D HEAT TREA TM~NT (QW-407) 
Tehper~tu~e R~ngae __ ~N~o~n~a~------------
Tine Range NIA 

GAS (QW-408) 
70 •!'Min. -1·11<4" or !OM 

P h t T HI 200 "FMin. over1-114" Percant Co,posltlon re ea el'lp. n, 
lnterposs Tel'1p. Ho~ ----~3~oo~·~F=NUlX~;· ~-------- :-----------~G=•s=(~e~s~l--~<M~I~xtur~~·~J~~F~Io~w~Ra~t~e~ 
Preheo:t Ho.tnteno.nce ___ _:C::o::n::;t::;ln::;u::o::,:u::ll:_________ Sh~ldlng Nona- Nona Nona 
CCoo*"""" "" sp<!<iol h .. t;tng ,..,.. opp!k:ub(e shoul<l bo rea>Niedl Trolling None Nonu None 

llo.cklng Nona None Non• 

ELECTRICAL CHARACTERJSTICS (QW-409) 

Curr"ent AC -or D!§ OC Polarity R~V-I'lrsa 
Al'lps (RMgeJ ue Below Volts CR<>ngel Sev Balow 

C!nps om '<O(fs range shoW! be I'<COr'ded r,.. eoch ~ s~<e, 
. poslilcr\, o.r-.1 ihldm<ss, ect. Tlls k!i"""li» ""Y 1>< Ust!d 1-1 • tab-
""' fortt·shlar it> ihot sl>l'11 bcl,.,_, 

. Electrode \IJrR f'('ed spe~d ro.n N'one 

·,,. 
TECHNIQUE {QW-410) 

Fille-r He"ta.l Current Other 

\Jeld Type Volt 
tyer(s) Process Clo.sS" Din. AMP• 

Polo.r Ro.nge Ro.nge 

Tr-o.vet 
<e.g.~ Reno.rks, 

CoMMen.ts, Hot .IJir·e 
Spe<?d 1\ddl:tlon. Tecnlque, 
Range Torch Angle, £ct) 

3/32" 
Root SMAW E?Oia or· DCJREV. 125-140 21-24 G None 

1/8" 

B~lanc SM.AW· E701S 3/1G" DC/REV. 215-260 z•-2a 5 None 

dier SMAW E7018 5132" DC/REV, 155-180 Z2-2B · G None 

" 
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. . 
; ... · 

Ministry of 
Consumer and 
Commercial Relations 

·Technical 
. Sf!mdards 

Division . · 

Pressure 
Vessels 
Branch 

.. 

.COO IJolvor>;q A....,. 
T~Orltaria 

"""'= 
(•1ll1~121 

REV:& SEPTEMBI;:R 199.7 !lY JNB 

. PROCEDURE QUAUFICATION RECORD 
..., .• :!j·~!lb..,_g 

PQR~16~~t 

-· 

0.,.oct.23/79 

·1060 Bin:luoount Ro11d; Sciriloniugii, Ont. 
PA••dw::CWIIJ ~--

Wtld Prce.Spoc. Na._~lfi::_...:..... ____ Wtld """-1"').__,SMA=W:.._ ____ Typo<<-!Ha:!¥.;nUI1~1~==--
"""""'--.>U 

JCINT$'IOW...a:ziV .~ .. ·-·"5'-v . I!AlR£1.1aTALSC~-4031 
\ I --- SA·51G r-----, 'T,....,. a.i;.,_7:.;0:....,. _________ _ 

• 11 •,.., ·1 Gr .2 · ,. p No._:_l..:G:.:.r;;:.2:_ __ 
ve:tC... . :. . ~, ~ 3/4" · 

~ - I - h~~o:o .. -=-..--..... ~-,..---'.....t ::'*1r ~11iK •. ANY PASS: 1/2" 

L--------~~~«M::~D~-~~~~~~--~=-~-~~-~-~~::::::;::::::::::::::·::::::::~ 
FILL£R MaTALS CClW-<041 I'OSrtlON (!1W-4CI!I 

- AT 
Wt!dMft<II ............ ANI"---'------,,--~---
SiiootEl- 1/8" :- 3/16" 

fllt..-Mou~, Na. __ F!::4!:......--------

BFA 14>odflarlQOi--'S'-!F~A!-5~.LJ,'----""------

l'<lS'tWELD HEAT 'I'Jll!ATldell' {0\'V.A(!]) 

T_, Non!! 

WEL.D 3/ft" 

n-------~-------------------

EUiCTli!CAL C>lAIIACTERf&TICS !OI'MOOl 
. llC RP - .... · . ; 

~--~~~--------------------

lG ,..._of Gr._. ___________ _ 

" . 
PRI!HEAT l~li __ 50 p Li::;,_. 
~tTIRTiJ'200°E H1fi .rover U; 

~~~~.----~35~0~0~F~A~ax~-------------
Othtr 

~m·_ ---------------------------

f"')t __ ,_ 
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. -:~~ .. ::~ 
--·-~~~ 

I • S!'I!CIMI!N . ' Ul.T1W.TI! OLT1MATI! CHAAACTER OF I. 
NO. WIOTll Til lOCI<"" AAI!A 'TW.U.I.DAO UNIT IITR!!.$11 ~ ,AIUJRG-it 

Ul.. 1'1$1 . I..OCAT10N •· 

16A 0.989 0.708 0.700Z 55,400 79.100 Weld . I"~ •• 

161'1 1.009 0.701 0.1073 ' 56,000 79,200 Weld 
~ ... 

• 

GUIDED BEND TESTs (QW-1601 

TVl'!!AND !WM.! TYI'I! ANO A1!5Ul.T Fl<lURe NO. l'lQtl!IE NO. 

1 <:i rlo no~n <:•H' . ~ ~frl,. R"nrl 

2 • • • "' 
8 • • 

TOUGHNESS TEs1$ (OW-170) 

~Mal IIO'reH NOlCII T1!ST IMP'AC1' ·• l.ATa!AI.; EX!'. CI\Ol'WSGHT 
NO, L.OCATION TY1'I'! TEMI'. VAJ..UEll 

"!!HEAR MIU BEIEAK NO B.R£AK . 
. 

.. 
" .. 

.• _,.. .. , 
·- ' I •. p 

Ty~afT~---------------------------------------------------------------
Oep~itA®~b-----------------------------------------------------------------

Ofu~----------------------~--~--------------~-----------------

W•ld Tert W!ln""od By.!!Hc:,._,S:!.!a!.!t:!,re£.,====----.......,._,_,.. 
.:: 

BOILERS AND PRESSURE'VESSflS BRANCH 

·ACCEPTE.D 
W.'P. N0.:.J.;;> •• e.:z.o<i.~~-: .. _,..;_,,. .. .w 

Ttt1iil-a Tt:tt M100 B.y .J T Dona 1 t1 Cons 1 td 1 

uborttOry T .. tNa._TI~9:b-:!:5t..:!'i.n5.:~.3----...,-------''--

We c;artify that 'tit!! StuamMtJ jn thl:s nu:ord m t:tlf"Otct ;.nd 
th9 ttct 'Wt"fd:J ~ praplu'fd. w.ddad and t:utmi ln ~rdanca 
with ASME Bailor 10d Pnmuro V.,..l Cado s.ctinn IX. 

.· 

.,.,./Jl 

·~~ .; .,.._ 
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II;• 
'M::lmockl-lersey~l~ltd. 

3210 AMERICAN DRIVE, MISSISSAUGA L4V lB3 
TELEP 06-968801 

· .. · 

JUL 6 1981 R<I'OftT No. 281-184-1 
FILJ: No, 

DESCRIPTION 

PROJECT 

SUPPl-IED BY 

Testing of Weld Procedure .ns'l:t;. 

--
CI..IIHTNO P.O. W87 
o•n June 29, 1981 

CLIENT Lesena Stee I 
Atte.ntlon: 

Ltd., 
Mr. P. 

1060 B'irchmount 
Smi thwl ck 

Road, Scarborough, Ontario, MIK 154. 

This report covers Brine! I Hardness Tests performed on weld coupons supplied 
by our cllertt. The.results ·are as follows: · 

Welding Procedure No. !6 
E7018 Electrode, Material SA516 Grade 70 

Hardness of Weld 1/B B.H.N. 

Hardness of H.A.Z. 160 B.H.N. 

Hardness testing was done according to A.S.T.M. E 10 using a 3000 Kg load 
applied through a 10 mm ball for a duration of 10 to 15 seconds. 

Respectfully submitted, 

Warnock Her.sey Profession~! Services Ltd. 

o-~:v~ 
J. W. PrinG'e 
Metallurgist 
Physical Testing Services 

JWP/svs 
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~ut- cambridge 
fl),..f' materials testing limited 

Report For: 

Attention: 

Lesena Steel 
1 060 Birchmount Road 
SCARBOROUGH, Ontario 
MiK1S4 
Phone: 1-416-751-1834 
Fax: 1-416-751-5158 

Tom Patrzalek 

1177 franklin Boulevard, 

Cambridge, Ontario N1 R 7W4 

Tel: (519) 621-6600 Fax: (519) 621-6082 
www.cambrldg&matertals.com 

Laboratory #: 

Report Date: 
Received Date: 

ISO Accredited (1989) 

227870-99 

July 5, 1999 
June 30, 1999 

Specimen: WP 16, As Welded, SA516-70 Material, W.O. 99-34 

VICKERS HARDNESS TRAVERSE TEST REPORT 

A random section of the welded specimen was taken and prepared a=rding to ASTM E3-95. 
The Vickers hardness readings were performed a=rding to ASTM E92-82(1997) using a 10 kg 

load. Indentations were measured at 1 OOX magnification. 
Hardness conversions are approximate and performed a=rding to ASTM E140-97. 

1 • 8• 16. 

2• 17. 

3· 12 • 18. 

RESULTS: Vickers Hardness (HV10) & Brlnell Hardness (HB)* 

. 1) 193 7) 185 13) 210 
2) 220 8) 171 14) 219 
3) 235 9) 180 15) 215 
4) 215 10) 187 16) 185 
5) 228 11) 185 17) 171 
6) 272 12) 207 18) 192 

•Note: In ttl is hardness range, HV1 0 and HB are identical. 

QlPB SB 

Page i of 1 nislllj:XXt is SIJb!ed. lulho lol'awing teiTTI'!I an;!. ~I;: 1, Thb rep::it flllm.smltto 
lt\ll apeo;i'nan p!tWided end tl'>ero l:.noraplfi6Mtation or\'laJJWltyltlal itllfl~ tl)sfniar 
.:;~ or maleriakl or II» buk ol'o'Jllch lhu ~n J,. a part. 2. Tha coot<K11 of lh!$ 
Wport Ill lot 1M Information ollhe CllStmY!f ldM1ifiod aboV\1 Olltj Mel II sha! riot~ 
roprinted, pubi:Shoxl or dlsc!osGd tl) flFII othel"party w:cep! In lull Pllorv.meo, =t 
fmn Cambridge Mall!flals T estirlg L..YnltGd 1s ruqtjlted. 3. Tho nama C3mbridgo Malariah1 
T eWrlg UmitE!d shallrol btt used k'l COMeClkn with lhll &pildmen l<!p01!Kfoo ~Yl!/lf 
~bslarlce ormattma~.:; shli!ar lo thai ~~ wilhciJt \114 pO:>rWiitt!l;l consent ol 
Cam~ Malerials lesting limftod. 4. Nei\t)er Camblidl}6 Maluriab Tedn<J ~od nor 
any at its empklyi>$$ £hall ba ro~ or held liab1a for any ctams,l;ls::s or tlwlages. 
ari..Jng io eonsaquer.e&ol rllllarlc>o on ttl!Srepc<t or any defau.'r. ftr!OI'O/ctn~ !tl Its 
prepar.l1JC<\ or lila lGStS r:otldue!I!Q. 5. Specrn~n" retained 3 (1'10'111\s 1100'1 Cala ot U!SI afld 
!hero ~pi unless lnstnletEid OlheM\s(>. 

Cambridge Materials Testing Limited 
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QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS) 

{See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code) 

Company N~m• LE§EONA STEEL LTD. By: TOM PATRZALEK 

Welding Procedure !lpe/llflcaUon No. 16-Z Date Supporting POR No.{s) jl.\-2 

Revision No. Date tiJN. ?_D , 2_011,. ·c.R.N. wP-r40z2.£ . 
' Welding Process(es) SMAW Type(s) MANUAL 

(AI.ltQmalk;_Manual, Machin~. or Semi-Auto) 

JOINTS (QW402) O~talls 

Joint Design .GBQ.QYI; WELQ!;ill EBQM t\OTI:I SIQ5(l 
Baoking (Yes) YES (No) __jiO BFIAINERS 

Backing Matertal (Type} BA§E & WELD MATERI[)L 
(Rater to bOth bs~lng and retainers.) ~ 

~Metal 0 Nonfuslng Metal 
.... ........___ 

D NonmetaiiU> 0 Other 

~I ""CJ Sketches, Producfion Dr:awirigs, Weld Symbols, ot WTIHen Description 
•I• j 

should show tho general arrangement of the parts to be weldeo. Where ... 
applicable, the root spacing an.d the detaiio of !he weld groove rciay be 

~ -
specified. ~~>t" _ ... u ... o"J'"" 

• I 

(At the option of tha Mfgr., a ketches may be attached to lllus~ate joint design, 
... 
"'"' w~ld layers, and bead sequ~nt')e, e.g., for notch toughness procedures, for 

multiple process procedures, etc.) 

'BAS5 ~ETALS (QW-403) 
P-No. 1 Group No. 1 OR2 to P·No. 1 Group No. 1 ORZ 

OR 
S~flcation typo and grade SA516, SA 106, Si\105, MMQ CSAG40,2j -e,LLGRADES 
to Speclfloa\ion lypo and grade SAME 

OR 
Chem. Analysis and Mech. Prop. 
to Chern. Analysis and Meoh. Prop. J:§R ASM§ OOOE SECT(Qt!j II 
Thickness Range: 

Base Metat Clroove al16-.l IQ j-jl;4~ Fillet ALL 
Groov$ 2.875' 0.0. AND UP Fillet ALL 

Other 

'Fil.L~R METALS (QW-404) 
Spec. No. (SFA) S~A« 

AW$ No. (Closs) ~An<n R F71l1P-1 

F•NO. F3 & 1'4 
A·No. 1 
Sli!:e of Filrer Metats 116" 
Weld Mel!>l 
Thlclmess Range: 

Groove I "" ,.,. ~ ~A,. 
Fillet ALL 

Eleo!ro<le-Fiux (Cia .. ) I NIA 

Flux Trade Name . N/A 

Consumable ln9ert NONE 
Other 1\ Nn HINf.ll ~ PA~R nv"" """ 10. 



( 
QW-48:.'! (Baok) 

WPSNo. 1S.2 Rov. 0 

posmoNs (oW-405) POSTWELD HeAT TREAT~~:;,(QW-407) 
Posffion(s) of Groove: FLAT. HORIZONTAl. Temperature Range 
Welding Progression: Up 00\'dl 11meRar1!l~ w• 
Pos~lon(s) of Fillet FLAT, HQBIZONTAL 

GAS (QW-408) 
PREHeAT (OW-408) Percent Compos"ion 

PreheatTemp. BO'f' Ml~. · Gas(es) iMI><turel Flow Rate 
lnterpa .. Temp. 315"1' MAX 
Preheat Mainten~¢e CONTINUOUS Shielding NON!: ~ON~ l>Qi'l~ 

(Continuous or spedal heating, where applloable, should be r$C:Ordad) Trafllng NONE NO~~ NON~ 

Sac~ng NONE NONE NONE 

ELECTRICAL CHARACToERISTICS (OW-409) 
Cvmant AC or OG DQ Polan~ REVERSE 
Amps (Flange) SEE BELOW Valls (Range) SEE BELOW 

(Nnps .and volt$ ranga should ~ re~;C~rdG<l for aaoh e!eetrods size, 
posltfon, an'd thlckt'leS13, ate. This infoi'mati¢1) may be listed In ~ 
tabular form sfml!ar to. that shown below.) 

Tungsten Electtode Size and Jype NONE 
(Pu~ Tungsten, 2% Thorfatad, afO.) 

Mode of Metal Transfet for GMAW NONE 
(Spray arc, shOrt Citc.uiHng am, etc:) 

lllectrode Wlre1Wd spee<i range NONE 

·TECHNIQUE (QW-410) 
String or Weave Bead STRING 
Orifice or Gas Cup Si<a ""'"" Initial and lntel]lSSS Cleoning (Brush,. Grtndlng, e\C.) REMOVE Al.l. FOREIGN MATERIAL FROM WON EITHER SIDE OF 

WELD <HEN WIRE BRUSHING AND CHIPPING. 
Method of 6ack Gouglng (lfreQl!ited} 8BQ ~IEl 8~!l <:lBII>IQit::l!:l 
Ose~11ation NONE 
Contact Jube to Work Distance NONE 
Multiple or Slr1!Jie Pass (per side) MIIITIPA§S 
MuHlplo or Single Elscllodes SINGLE 
Travel Speed (Range) SEE BELOW 
Peening NONE & NOT PERMITToD 
Other ~Q biQW·I)lETliiiQ 68Q~Ibl!:l E!EllMinol:! 

Aller Melal Current other 
Tra ... el (e.g., Remarks, Comments, 

Weld TYP" Volt Sp&9d Hot Wire Addition, 
layer(s) Process c~ .. Diameter Polar. Amp Range Range Ranoe Teefmklue, Torch Angle, eto.) 

ROOT SMAW E6<l10 1/6" DC/REV. 80.125. 26 6 NONE 

BALANCe: SMAW E7018·1 6/32n DC/REV. 155-180 ~·26 e NONE 



·', 

QW-483 ~UGGES'reo :FORMAT FOR.PROC'EDU~!" QUALIFICATION RECORD$ (PQR) 
(See QW;o;!00,2, Section IX; ASI'IIE Boiler·and P~essureVessel Code) 

· · , Record ·Actual' Condjtlons U$Ad to W.:\ld Test Coupon: ·· · · . . . . 

Company Name l§SENA STE§L L TO; 1 gso. BIRCHMOUNT 80AO, SO.(\RBOROU<3~,. ONTAR10. M1 IS 1 S4 

Procedure auallfi9ation 'Recor<l No. 16-2 Date · Deoerhbari1, 2011 

WPS.No. .. .1S-2 I . ~ 

Welding Proteo$(es) SMAW 
Type(s)(Manual, AutomaUo, Semi-Auto.) MANUAL 

JOINTS {QW-402) 
60' .,... .. -----·---, 

~I } 
1116': I -~-_j__ 

· l/l6n. 
Groov~ Design of Teet Coupon 

{For oomb!nftuon qua!ifi.catlons, ihl) deJ)osited wefd metal thickness shall blil reeordad for each ii!l~rrnetal or pt~ m~ad.) 

SASE METALS (OW-403) POStwSLO HEAT.TREATMeNT (QW.401) 
Material Spec. · ~&lil6 .. !Q llt\..-!!lfi Temperatura NONF 

TyPa or Grode ·Gt, ZQ jo Gr. 70 Time 

P·NO . ......1........ Gr.-No.: _a._ to P~o. _J. Gr .~No--Z....-. Other 
Thlel<ness ofT est Coupon• .• ::·( : ~-<.,.. Ql!J.~• i· ,,;, 

Dlame!rn ofTest Coupon · .. ':r.J~cif!1,~·~:-:- .. 
Other GAS (QW-408) 
Sacking; B8llE; MJ::ML QC lllEI Q MJ;'r AI Percent Composition 

Min. Tensile of Ba$$.Metal: :zll QQQ )llll Gas{es~ (Mixture!- Flow Rate . :... 
Shielding None None· ~one 

.. Trailing ·'None. None :None 
FII:.I.ER MeTALS (QW-4M) Bacl<lng None ' .. None ·None 

SFA Specffioatlon .o•A.~< 
AWS C!assiticauon rc,;~~'"· c-,;;:;;;_, EL!iCTRICAL CHARACTERISTICS (QW-409) 

Filler Metal F-No. I ~~· F<! 
Current . DC RP 

Weld Metal Analysl$ A·NO. ' 1 Polarity Reverse 

Size of Filler Metals ---.;;;;; Amps 80· 120 Volts 26;26 
Othe( Tungsten Electrode Size 

l"llhe' 
Weld Me!til Thickness F31/8" 

. F41/2" 

POSlTIONS (OW,>\05) TECHNIQUE; (QW-410) 
Posit\ on. of Groove: 2G Travel Speed 61nlmln 
Weldlng !:rogre~IQU (IJWJilf QQWil!J!In ~~~~ String or Weave Bead · Strino. 
Other · · · 

Ocillalion .None 

Multipass or Single Pass. (per side) '!>.l"ijlpiiss 

PREHEAI (QW-400) Single or Multiple Electrodes Single 
Proheat Temp. •. 50"FM1n. Other 
lnterpass TemP.. 315-~r Ma:v 
Preheat Malnt~nanee ContinUou$ First Pass :eeo1 o . 
Olher 0 6ecood :rnfrd fili:; ~assN ez.rua-1 

. i 



i . 

Specimen No. WKitl'> Qn) 

T2 0.612 

TS 0.633 

2. Side Bend QW .lll2.2 
· 3. Side Bend QW 482.2 
4, ·Side 8end.QW482.2 

QW-48:) (Back) 

T<!n!ille Test (QW•1SO) 

Thlcl<ness-(ln) NeaQn') 

PQR No. ~_,1,e-s.2 _,__ 

Ultimate 
Total Load,, 

: Ulljmate 
UnH Stress, 

·Pal ' 

TYP~ of . 
Failure & 
Lo~iOn. lb. 

0,7~ o:41314 33,776 73100P · oucll!e in ease 
Metal 

0,755 0.4779 34,260 71,oOO ·Ductile in eas.e 
Metal 

Guided Bend Tests (QW-160) 

·Side Bend Satisfacto!V 
Side Band SaHsfactori 
Side Bend Sa!islactorv· 

· Sldo Bend·sa~sfactorv 

Toughn~se Tesw (QW·170). N/A 

Sped men 
No. 

Notch Specimen Test 
Loesf.ion. size Tamp. ft-lb % She~r Mils Droo Weidht Broak IY/Nl 

·Boilers and 

l~horl 

Fillei·Weld Test (QW·160) . RJ3.GlSTEaBD 
Result· Satisftlctory: Yes ---~-- No ~---- PeoetraUory into Pa ~Met~!;-Yes . · N~ 

W.P.S.:-.. bJV-4:~-i!<Y:uu "'' 
Macro • Results NIA . · · ~ . ·. . . 

I :S~gne~u.u"+a ............. _,, . 
. Other Tests 

Date: ..•... tllft1LU~'U!.!~ ............ .. 
TypeofTest ~....JNt!!o~n~•-----~-------------;::--..,.,.--------
Deposl\ Analysis ....!CN!Jlo~na"--'---'----~-----~--~~P,t:'t~;~g.~:"'.J..:!I;,~,,~?~-"· -------
O~•'-----~Vt~t~~··~ro~H•~ro~n~e~~~T~rn~v~e~rn~~~To~s~t __________________ ~--~w~p~$~·~---··f~6~~~·L2~;~--~~-------

' . . ·, . 
~··•·•""'~-·••,...•-·"~'~''"'.....----'"''"''"""''"'"'-'",_ _ _..,_,..,,.,.,, .. m•~•··"---~-"'"-....... ,...""'"""'-"''--•---o·--··----•-·......,.., .. ,..,..,, • .,,..,...,,.,,.,.,..,,.,.,,,,.,...., ......... __ ,._,_ 

Welder$ Name M!hapo Sajdak Cl_od< No. 150 Stamp No. L7· 

Tests condi.Jcted by: Cambridge Materials TSstlng Umited Laboratory Test No. 595481-2011 

We oertl1y that.the statements In this record ate correct ~nd that the test welds were p'repared, Wald.ed, and tested In a~coi-daflce with 
the requirement$ of Section lX of the ASME Code. · · 

.. 
Menufactuw Lesena Steel Ltd. 

Date ·. December 21 2011 . By Vladjmjr'Jurukov . ~ 
(Detail of r-ecord of tests are lliusttati~~ only and ~ay be modified to conform tot th~ type and ~vm~~-~ ~nestS ·~~qu/red ~y ~de) 



,. 

( 

Q'w'-482 'WELDING PRDC~DURE SPECIFICA TIDN · C'w'PS) 
(See QIJ-200.1, Section IX, ASME Boiler o.ncl Pressure Vessel Cocle ) 

CoMpo.ny No.l'le _ _:L::e=s•="::•:..S::I::•::•:.:I L=t=d·=------- By T.P. 

d S I I tl N 40 Dnte May 6/82 Supporting 40 \Jeldlng proce ure pee f co. on o. ~ PQR No.<s) ~C.,..,.,--
Revlslon No, 4 Do. te August, 8/02 c. R. N. G 758.5 

IJeldlng Process(es) FCAW Type(s) Semi·Automatlc 
(AutoMo.tlc; Mo.nua.l Machine or Sef'tll Auto ' ' ' -

JOINTS (Q\o/-402) /" 
Joint Design Groove, Fillet '~~ Backing <Yes) - <No) No ~No Retainers)· 
Bo.cklng Mo.terla;t <Type) Base matenal & war material 

~-4~~~i~. ~ Me-ta.l 0 Non-f'l.lslng MEto.t 
D NonMeto.lllc:: DDther 

Sketches1 Production Dra.wlngS1 'Weld SyMbots or IJrltten Desc:rtptlon ~· should show the general o.rra.nger~ent or the po.rts to be weld&tj, 
'Where o.ppUco.ble, the root spo.dng a.nd the deto.lls of the weld 

3/32' <1116' t ' gt"oove MO.Y be specified. 
,I--

CAt the option or the Mfgr., sketches Mo.y l:o:e G:tto.ched to ltlustro.ta ' 
jo!ni: design, weld lo.yes o.nc:l beo.c:l sequence, e.g. for notch -toughness 
procederes, for MUltiple process procedures, -ect.) 

,, 
' .. 

*BASE METALS (Q\o/-403) 

P-No, 1 Group No. 1 &·2 to P-No. 
/ 

1 Group No. 1&2 
OR 

Spec:!flco.tlon type O.l"ld Qt"'o.cle SA 516·70 SA 36 
-to Speclflco.tlon type or gro.de SA 516·70 SA 36 ...,., 

OR 
CheM. Ano.lysls o.nct Mech, Prop 
to CheM. Ano.lysls o.nd Mech. Prop. 
Thickness Ro.nge1 3/16" to 1-112" All :Bo.se- Meto..l1 Groove FlUet 
Deposited V"i?ld Meto.l 3/16" to 1-112" 
Pipe Dlo.. Ra'nge Groove 2·718" Min' ' FlU-et All 

·Other 

- ' 
'Fill.ER METALS (QW-404) / 

F-No. 6 Wire form· F1ux Cored 

A-Na. 1 Min=1.60 Max· Sl=1.00 Max 

Spec:. No. (SFA) 5.20 

AVS No, <Clo.ss) E'lOT·1 

Size of Filler MetO:ts 6.45" 9.62" O.O'I'J'" 0. 0 o2." 
. Deposited Weld Me"to..l 

Thlkness Ro.nge1 
Groove · Max.1.50" 
Fillet · All 

Electrode-flux <Class> None 
Ftux Tro.de Na.!"le None 

ConsuP\o.ble Inse-rt None 

Other 11. No slnole nass over 1/2" · 2). No supplemental filler metal. 



QVI-482 (Bo.ck) 

POSITION (QV/-405) 
Posl-tlon<s) of G;oove 
Velcllng Progression! Up 
Positlon<s) of Fillet 

Flat 

PREHEAT <QVI-406) 
·so• f: 

Down 

Preheo.;: TeMp. Min. Jsoo F 
Interpa.ss TeMp. Ma.x·:::jc~o~nTit~ln~u~o~u@s:::::::::: Preheo. t Ma.lntena.nce 
(Continuous or spedlll heo.tlng lhere o.ppUco.bte should be record~d) 

ELECTRICAL CHARACTERISTICS <QW-409) 

Curr€n1: AC or DC DC Patat"'lty Reverse 
AM.ps <Ro.nge) see bciOWValts (Ro.nge)See below 

<Mps o.nd votts rttnge shoold be recorded for ea.t:h Electrode size, 
position, 011d 1:hldmess, ect. ms lnforl"'.ntlon my be listed h o. tab· 
llrtr torn sfnlo.r to 1Mt shom below~ 

VIPS No. 40 Rev._4_ 
PDST~ELD HEAT TREATMENT (Q~-407) 

TeMp~r~ture Ra.ngg__~N?o~n:::e ______ _ 
TIMe Ro:nge _____ .::Nc:oo:::n:::e ______ _ 

GAS (Q\o/-408) 
Shielding Gas(es) -"C"'0::'2:-:--:--=::;-;---
Per"cent CoMposition <Mixture) __,_10'"0'-''A"''---

Flow Rote _,3";0oi'C:CFC::H:----------
Ga.s Bo.cklng ....::N,_,o,_,n:::ec.....--------:ccc:--
Tro.IUn~ Shielding _ Ga.s CoMposi-tion N/A 

Tungsten Electrod Size o.r;d Typ~·---'N"o,_,n,_,e,_ ___ "=""==--o,==:r:=.------'--
~ TunGrt~ 2Y. Thorlo.hd, ~tc:) 

Mode oF Metal Transfer for FCA~--~S~m~----~~~~~~~~~~~~~--------
, (Spro.y arc. short- clrCJ..Jttlrlg o.l"C", Qtobutnr) 

Etectrod 'Wire feed speed ro.n-ge 170 to 220 

TECHNIQUE (QV/-410). 

Filler Metoi Current 

\o/eld 
Type Af'lp. Lo.yer<s) Process. Cla.ss Dlo., Polo.r Ro.nge 

Root FCAW E70T·1 1116" Rev. 250-260 

Balance FCAW E70T-1 1116" Rev. 270-290 

Volt 
Ro.nge 

27-28 

28-29 

Tra.vel 
Speed 
Ra.nge 

14 
12 

Other 
(e,g •• ReMo..rks1 

Corn'lerrts 1 Hot \Jlre 
Addltlon, Tecnlque. 
Torch Angte~ £ct) 



/ ,, 
\ 

·c'· \ 
' 

/ 

,• ... 

·Lesena Stee1 Ltd, 
(Manufacturer} · IAddrwl ., 

Weld Prac. Spec. No._......:4..::0.....: ______ Weld Pracess(es)_. _ _.F"CA""'W"------TYP•s Semi-automatic 
-- (Manual, Au~omatid 

JOINTS IOW-402) so'"' ± s'i? A~. · < 

· tfO fi§(Aii/f!~, 
~ .. 

. _:_ i~ ,3/~2". ±' 1/32" 
· 1/I " : ·· 

Groove Design Used 

FlLLER METAI...S !OW·404l 
i Weld Metal Analysis A No. ___________ _ 

Site of EleWode_-"l"/-'1=6_n _______ ~---

.Fillar Matol F No.,_.:;6'--------------

SFA Speciftcation_:S::.F::.A::.._:5:.:•::.2::.:.0....:.. _______ _ 

AWS CJaulfiea:liPn E 70-Tl '. 

01~\JE:'l'OS\l:E.i) ilJE.C\) 1-\E.TAL \I-(I<:.\:'10E.$S 34 
tf:lio 5[1/c:ur -fA66 silfiLL E>'-Um ~·· ~ 

rJO 6Vf'fLff"'«NTI1L FII.Li:lt ft'\f14L.. 
POS1WELD HEAi TREAtMENT (OW-407! 

Tompe..r.ature _ _,N,o"-'n,.e~---------,---

Timo __ ~N~otin~e~------~------
None 

.ELECfRICAL CHARACTt=AISTlCS IOW-409} 
' DC •. 

Current------'------------
ReVerse 

P~Mi~-------------------.. ,,zss ' ·" '80 · -,,2a :: :··.29 
Amps. ....- · · ··•· , .... "" VolU _c..:_:=.-:..:c.:..=:_-
Travel Spr;ed __ s_e_e. __ WP_s __________ _ 

0,h,<i) 11'-AwSfE:.}:. \v\o\)E:. l.S .S"YRAY 

BASE METALS (QW-4031 

Mo.terial Spec. 'SA 516 

TyPf,l or Grada __ 7"0-'---'----·-··_,,_·_· ____ ,. __ 
P"No, _ _:_•::_:l:_ ___ toP No._l ___ ,· ___ _ 

3/4" Thl~kness __ ..:;:._c. ____________ _ 

marmuar __ ,_~ __ -c"" ________ '_;___·_·-

DthBr None' 

POS,ITION (OW-4051 ...... ..,... .. .. 
lG PtJsltion of Groove----.,..---__,,...,..:.,-. __ _ 

"" Wllld Prognruion ______ -;;;:=;-;;==<----'--
IUphlll, Downhill) 

None , . O.thor _ _.;::c:..:...,;:.. _____________ _ 

PREHEAT (OW-4061 

so0 'F Preheat Tamp. _ _:::..::....=...------------

Oth!H' ··· . • -None ..• 

~ -·- .... 



.. ··· 

): 

I 
i 

I 
! 

TYPE AND 
FIGURE NO. 

. -

I 
:fi 
r 

• IY • /i': U 

···H· .. n/ ·· ~ n 
n 

• 

,; •.•. ;· .. · j .. 

. . ~ ... 

~·. ···: ·"· . 

TYPEAND · 
FIGURE NO. 

··I'• 

· ... 
RESULT 

. .. 
.... . ... 

·.·TOUGHNESS TESTS (QW-170) · ., 
SPECIMEN: 

NO. 
NOTCH 

LOCATION 
NOTCH 
TYPE 

TEST 
.'.TEMP, 

IMPACT 
VALUES 

lA:fERAl. EXP. · OROPWElGHT 

BREAK %SHEAR MILS 'NO BREAK 

..... 

. '. 
. ,.. ... 

~-----+------+------+------+------+----~+------+~----+---~ 
·:; '·· ' 

Typeo!T~'------------------------------~------------~--~~--------~~------~C: ·, ....... . Depos-itAnalysl!i _______ c.... __________________________ ~----.C. 

Other ________________ ~·~·-~'+------~-------------------------~-----~-----

Weld Test Witnessed By _ ___:H~·-.;S:,:a::t::;r::. e::.;.,...,.~',"'-1!.··':· ~S"':IC= 
Authorized Inspector 

. . . ' . . 

~~@U~il'~~~[l) 
UNPER. THe MJTHORITY Q}" lHE BOILeRS 

.·.:. 

TenslleTest ~ade By..;J::..:.•;::T..:•;::Do=n:::a:::l=d'---------'---

Laboratorv Test No • .:!Tc"8.:!2::.-~2:.:4!.:8:::9!-__ _;.·_;.·_:__:_ ______ _ 

... '·. 
\ . ·--· . 

We certify that the Statements in this record 3.re eorrect and 
the test welds ~(!~ere prepa'red, .welded and tested in aCcordance 
with ASME Boiler and Pressure Vessel Code Sectian IX. · 
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PROJECT' 
ECODYNEJOB' 
REFERENCE, 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

Weld Repair Procedure & Qualification Results 



Not Applicable 
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PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@[g)l\IJ~~ Limited 

Non-Destructive Examination Procedures 
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CHRISTINA LAKE REGIONAL PROJECT 
Phase 3A EPC for Central Plant Facilities 

SLI Project No. 511036 

+)) 
SNC•LAVALIN 

,ttoJ/~_J1J~Pl~y/!~Jil~j,~·~)?rfC2)~ibt\,m9glfr as J!Ot~~ct>~~.!?!TI·it.Jor f-7VI~:n~ , 
.Suitab!"e:'to Initiate fabriCcitib!Yas.-nct-ed. mOdify as-noted,,..,resubmit fOr-, 
J_ev~-~r.r 

:)3utt8'bie ti:r,fa6ridlte·tu,,Cti'mpfeti0h:_aS:n6i~d. s"t~binit fiilaJ dacume~1ts 
lnclud!h~_aS:.btiilts"ns-,requifed-
'S_~ili:aq1€:,to· fubriCate: t:g_:_(;q rnP!6tib n, SuP h:H . fi'Dal- clo~tlnwnts rrrc!Udin9-
·/ls-bUHtctbcuiTientS as.:recYUired 
,NOt_SUit~ble_as.fillaJ dOcumentS JS._nutecL.'mOdify as JYO.ted.'~Dd 
tesl.ibmlt 
Sui.l.Wble,".il~ liriatd6cgrhen1s.; ho·_fuft~~ef res0i:}inittal rf;qutfed~.fun!eSS,· 
r_eYis'~i:i'_Q_)fvendOr)· 

Venqor: Ecodyne Limited (Canada) -12123 No .. :. 32125-A-2909 Date Rec'ct 
2013-03-11 Doco Jill~: MOO.OS- NDE PROCEDURES- HEADS- Tag:AII 

Cljg!ht):oge: 

f<~VIewed .. !)y,: 
Date: ,'-lt<WY" 

l~-?L'-"'-.-/'' 

1/f z.e-1 I 

Pr9ject' MEG Phase 3A EPc 

p6currwn!iNo 
P-5675-02-0042 

submittal 
01 



2-PieceHeads -AFTER FILTERS & WAC 
3A-F-208 A toG $l, 3A-V-211 A to F 

NDE Procedures 

ASME Vessel 2-Piece Heads 

Contents: 
Cover 
Radiography Procedure (KV) RTif6 rev 02 
Magnetic Particle Inspection Procedure (KV) NDT#3 rev 02 

Title 

NDE Procedures 

2-Piece Heads After Filters I WAC 
3A-F·208 A to G /3A-V-211 A to F 

P.O.# P-5675-02 

SCALE· 

BY DATE 

/A'! A. DRN TP 
MAR07 

2013 

A 
MAR07 FIRST ISSUE TP /fM CHKD r"'J \)liAR 07 

2013 2013 

.ffAv MAR07 REV DATE REMARKS BY CHKD APPD 
2013 

Customer 

1 Page 
21 Page 
11 Page 

MEG ENERGY CORP. 
CALGARY, ALBERTA 

CHRISTINA REGIONAL PROJ. 
PHASE 3A- CPF 

ENG.: SNC- LA VALIN 

~~@@l\1)~~ Limited 

m 
I I i. A:Mannon Water/Berkshire Hnthaway Company 

llli:J OMWll«l!S Tim PROPERTY OF ECODYHE U"'!TI!Il, IT IS llOi TO se \IUD FO~ 
1\Jf'f PIJRPOSOS DETRif.IENTII~ TO THE M£RE!IT 01' Tl!IS CQI.IPANY AllO 15 
~UIIJECT TO RETURN UPON RI:Q\IE6T. 

DWG.NO. REV. 

32125-A-2909 A 
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RADIOGRAPHY PROCEDURE 

RT # 6 - Rev. 02 
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2.0 Personnel 14.0 

3.0 Acceptance Criteria 15.0 
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5.0 Film 17.0 
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KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

1.0 SCOPE: 

This procedure covers the techniques for radiography of all fabricated pipe and pressure 
vessel welds of ferritic and austenitic materials having circumferential and longitudinal butt 
welded seams in the .125"- 2.75" thickness range. It is based on requirements set forth in 
ASME Boiler and Pressure Vessel Code, Section V, Article 2 & Article 22 and ASME Boiler and 
Pressure Vessel Code Section VIII, (2010 Edition, 20lla Addendum). 

2.0 PERSONNEL: 

All radiography to be carried out by technicians certified to KV Inspection written practice 
Document No. 03-95 which meets SNT-TC-lA (2006 Edition). Interpretation to be carried out 
by personnel certified to Level II or Ill, SNT-TC-lA. In Canada NDE Technicians will be 
certified to the Canadian General Standards Board, CGSB CAN/CGSB-48.9712 in the NDE 
technique to be used. Examination techniques will be established by Level 3 certified 
personnel. Only Level 2 or 3 certified personnel will interpret and evaluate results. 

3.0 ACCEPTANCE CRITERIA: 

Interpretation of results will be in accordance with ASME Section VIII, Paragraph U.W. 51, 
(2010 Edition, 2011a Addendum) or ASME Section VIII Paragraph U.W. 52, as required, or 
criteria as required by contract. However the rules of UW-52(d) will apply for evaluation and 
retest (see attachment# 3). Porosity under UW-51 to be evaluated as per Appendix 4 (see 
attachment #4). Rules for UW-52 apply to spot radiography. 

4.0 SOURCE OF RADIATION: 

Up to 80 curies, Iridium 192, Type 1, housed in INC IRlOO Exposure Device, source size 
2.7mm diameter X 2.1mm long or Seifert-200kv Xray tube, 3mm x 3mm focal spot. The 
source supplier's decay curve shall be used for verification of source size. 

5.0 FILM: 

Unless otherwise specified by the manufacturer or the client, Class II film will be used such 
as Kodak AA, Gevaert D5P or Gevaert D7P. 

6.0 SCREENS: 

Lead Foil .010" front and back will be used. 

7.0 MINIMUM SOURCE- TO- OBJECT DISTANCE: 

Calculated not to exceed maximum geometric unsharpness. 

8.0 MAXIMUM DISTANCE FROM SOURCE SIDE OF OBJECT TO FILM: 

Calculated not to exceed maximum geometric unsharpness. 

9.0 GEOMETRIC UNSHARPNESS: 

Geometric unsharpness of the radiograph shall be determined in accordance with: 

Ug = Fd/D 

Where Ug = Geometric unsharpness 

F =source size: the maximum projected dimension of the radiating source (or effective focal 
spot) in the plane perpendicular to the distance D from the weld or object being 

Page 3 of 21 



KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

radiographed, in 

D = distance from source of radiation to weld or object being radiographed, in 

d = distance from source side of weld or object being radiographed to the film 

D and d shall be determined at the approximate center of the area of interest. 

Geometric Unsharpness Limitations - Recommended maximum values for geometric 
unsharpness are as follows: 

Material Thickness, in. (mm) 

Under 2 (50.8) 

2 through 3 (50.8- 76.2) 

Over 3 through 4 ( 76.2- 101.6) 

Greater than 4 (101.6) 

Ug Maximum, in. (mm) 

0.020 (0.51) 

0.030 (0.76) 

0.040 (1.02) 

0.070 (1.78) 

Note: Material thickness is the thickness on which the IQI is based. 

10.0 PENETRAMETERS (IQI): 

A. Material- !Qis shall be selected from either the same alloy material group or grade as 
identified in SE-1025, or SE-747, as applicable, or from an alloy material group or 
grade with less radiation absorption than the material being radiographed. 

B. Size- The designated hole IQI or essential wire shall be as specified in Table T-276. 
A thinner or thicker hole-type IQI may be substituted for any section thickness listed 
in Table T-276, provided an equivalent IQI sensitivity is maintained. See T-283.2. 

C. Welds with Reinforcements- The thickness on which the IQI is based is the nominal 
single-wall thickness plus the estimated weld reinforcement not to exceed the 
maximum permitted by the referencing Code Section. Backing rings or strips shall not 
be considered as part ofthe thickness in IQI selection. The actual measurement of the 
weld reinforcement is not required. 

D. Welds without Reinforcements- The thickness on which the IQI is based is the nominal 
single-wall thickness. Backing rings or strips shall not be considered as part of the 
weld thickness in IQI selection. 

E. Welds Joining Dissimilar Materials or Welds With Dissimilar Filler Metal - When the 
weld metal is of an alloy group or grade that has a radiation attenuation that differs 
from the base material , the IQI material selection shall be based on the weld metal 
and be in accordance with T-276.1. When the density limits ofT-282.2 cannot be met 
with one IQI, and the exceptional density area(s} is at the interface of the weld metal 
and the base metal, the material selection for the additional IQ!s shall be based on the 
base material and be in accordance with T-276.1. 

F. Facilities for Viewing of Radiographs - Viewing facilities shall provide subdued 
background lighting of an intensity that will not cause troublesome reflections, 
shadows, or glare on the radiograph. Equipment used to view radiographs for 
interpretation shall provide a variable light source sufficient for the essential IQI hole 
or designated wire to be visible for the specified density range. The viewing conditions 
shall be such that light from around the outer edge of the radiograph or coming 
through low-density portions of the radiograph does not interfere with interpretation. 
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G. Placement of IQis: 

a) Source-Side IQis: The JQJ(s) shall be placed on the source side of the part 
being examined, except for the condition described in T-277.1 (b). 
When, due to part or weld configuration or size, it is not practical to place the 
JQJ(s) on the part or weld, the IQI(s) may be placed on a separate block. 
Separate blocks shall be made up of the same or radiographically similar 
materials (as defined in SE-1025) and may be used to facilitate JQJ positioning. 
There is no restriction on the separate block thickness, provided the JQI/area
of-interest density tolerance requirements of T-282.2 are met. 
i) The IQI on the source side of the separate block shall be placed no 

closer to the film than the source side of the part being radiographed. 
ii) The separate block shall be placed as close as possible to the part being 

radiographed. 
iii) The block dimensions shall exceed the IQI dimensions such that the 

outline of at least three sides of the IQI image shall be visible on the 
radiograph. 

b) Film Side IQis: Where inaccessibility prevents hand placing the IQ!s on the 
source side, the !Qls shall be placed on the film side in contact with the part 
being examined. A lead letter "F" shall be placed adjacent to or on the !Qis, 
but shall not mask the essential hole where hole IQ!s are used. 

c) IQI Placement for Welds - Hole IQis: The IQ!s may be placed adjacent to or 
on the weld. The identification number(s) and, when used, the lead letter "F", 
shall not be in the area of interest, except when geometric configuration makes 
it impractical. 

d) IQI Placement for Welds- Wire IQis: The JQ!s shall be placed on the weld so 
that the length of the wires is perpendicular to the length of the weld. 

e) IQI Placement for Materials other than Welds: The JQ!s with the IQI 
identification number(s), and, when used, the lead letter "F", may be placed 
in the area of interest. 

f) Number of IQI's: When one or more film holders are used for an exposure, at 
least one IQI image shall appear on each radiograph except as outlined in (b) 
below. 

(a) Multiple IQ!s: 

If the requirements of T-282 are met by using more than one JQI, one shall 
be representative of the lightest area of interest and the other the darkest area 
of interest; the intervening densities on the radiography shall be considered as 
having acceptable density. 

(b) Special Cases: 

1) For cylindrical components where the source is placed on the axis of the 
component for a single exposure, at least three JQ!s, spaced 
approximately 120" apart, are required under the following conditions: 
I) When the complete circumference is radiographed using one or 

more film holders, or 
ii) When a section(s) of the circumference, where the length 

between the ends of the outermost sections span 240" or more, 
is radiographed using one or more film holders. Additional film 
locations may be required to obtain necessary JQI spacing. 

Page 5 of 21 



KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

2) For cylindrical components where the source is placed on the axis of the 
component for a single exposure, at least three IQis, with one placed at 
each end of the span of the circumference radiographed and one in the 
approximate center of the span, are required under the following 
conditions: 
i) When a section of the circumference, the length of which is 

greater than 120" and less than 240" is radiographed using just 
one film , or 

ii) When a section(s) of the circumference, where the length 
between the ends of the outermost sections span less than 240" 
is radiographed using more then one film holder. 

3) In (1) and (2) above, where sections of longitudinal welds adjoining the 
circumferential weld are radiographed simultaneously with the 
circumferential weld, an additional IQI shall be placed on each 
longitudinal weld at the end of the section most remote from the 
junction with the circumferential weld being radiographed. 

4) For spherical components where the source is placed at the center of the 
component for a single exposure, at least three IQis, spaced 
approximately 120" apart, are required under the following conditions: 
i) When a complete circumference is radiographed using one or 

more film holders, or 
ii) When a section(s) of a circumference, where the length between 

the ends of the outermost sections span 240" or more, is 
radiographed using one or more film holders. Additional film 
locations may be required to obtain necessary IQI spacing. 

5) For spherical components where the source is placed at the center of the 
component for single exposure, at least three IQis, with one placed at 
each end of the radiographed span of the circumference radiographed 
and one in the approximate center of the span, are required under the 
following conditions: 
i) When a section of a circumference, the length of which is greater 

than 120" and less than 240", is radiographed using just one film 
holder, or 

ii) When a section or sections of a circumference, where the length 
between the ends of the outermost sections span less than 240" 
is radiographed using more than just one film holder. 

6) In (4) and (5) above, where other welds are radiographed 
simultaneously with the circumferential weld, one additional IQI shall 
be placed on each other weld. 

7) For segments of a flat or curved (ie. Ellipsoidal, torispherical, tori conical, 
elliptical, etc.) component where the source is placed perpendicular to 
the center of a length of weld for a single exposure when using more 
than three film holders, at least three IQis, one placed at each end of 
the radiographed span and one in the approximate center of the span, 
are required. 

8) When an array of components in a circle is radiographed, at least one 
IQI shall show on each component image. 

9) In order to maintain the continuity of records involving subsequent 
exposures, all radiographs exhibiting IQis that quality the techniques 
permitted in accordance with (1) through (6) above shall be retained. 
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11.0 IQI SENSITIVITY 

A) Required Sensitivity: Radiography shall be performed with a technique of sufficient 
sensitivity to display the designated hole IQI image and the 2T hole, or the essential 
wire of a wire IQI. The radiograph shall also display the IQI identifying numbers and 
letters. If the designated hole IQI image and 2T hole, or essential wire, do not show 
on any film in a multiple film technique, but do show in composite film viewing, 
interpretation shall be permitted only by composite film viewing. 

B) Equivalent Hole-Type Sensitivity: If a thinner or thicker hole-type IQI than listed in 
Table T-276 was substituted, an equivalent IQI sensitivity, as specified in Table T-283, 
shall have been maintained as well as all other requirements for radiography having 
been met. 

12.0 SHIMS UNDER HOLE -TYPE IQis: 

For welds, a shim of material radiographically similar to the weld metal will be placed between 
the part and the penetrameter, if needed, so that the radiographic density throughout the area 
of interest is no more than minus 15% from (lighter than) the radiographic density through 
the penetrameter. The shim dimensions will exceed the penetrameter dimensions such that 
the outline of at least three sides of the penetrameter image will be visible on the radiograph. 

13.0 LOCATION MARKERS: 

Location markers, which are to appear as radiographic images on the film, shall be placed on 
the part, not on the exposure holder/ cassette. Their locations shall be permanently marked 
on the surface of the part being radiographed when permitted, or on a map, in a manner 
permitting the area of interest on a radiograph to be accurately traceable to its location on the 
part, for the required retention period of the radiograph that the required coverage of the 
region being examined has been obtained. Location markers shall be placed as follows. 

Single-Wall Viewing 

(A) Source Side Markers: Location markers shall be placed on the source side when 
radiographing the following: 
1. Flat components or longitudinal joints in cylindrical or conical components 
2. Curved or spherical components whose concave side is toward the source and 

when the "source-to-material" distance is less than the inside radius of the 
component. 

3. Curved or spherical components whose convex side is toward the source. 

(B) Film Side Markers: 

1. Location markers shall be placed on the film side when radiographing either 
curved or spherical components whose concave side is toward the source and 

when the '1source-to-material" distance is greater than the inside radius. 
2. As an alternative to source-side placement in (A) (1), location markers may 

be placed on the film side when the radiograph shows coverage beyond the 
location markers to the extent demonstrated by Fig. T-275 sketch, and when 
this alternate is documented in accordance with T-291. 

(C) Either Side Markers: Location markers may be placed on either side or film side when 
radiographing either curved or spherical components whose concave side is toward the 
source and the "source-to-material" distance equals the inside radius of the component. 
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Double-Wall Viewing 

For double-wall viewing, at least one location marker shall be placed adjacent to the weld (or 
on the material in the area of interest) for each radiograph. 

Mapping the Placement of Location Markers 

When inaccessibility or other limitations prevent the placement of markers as stipulated in 
T-275.1 and T-275.2, a dimension map of the actual marker placement shell accompany the 
radiographs to show that full coverage has been obtained. 

14.0 BACKSCATTER: 

Backscatter will be monitored by placing a lead symbol "B", 112 Inch high and 1/16th inch thick, 
on the back of each film holder. If the letter appears on any radiograph, the radiograph will 
be retaken with additional precautions to guard against backscatter. If a light image of the "B" 
as described in T-223, appears on a darker background of the radiograph, protection from 
backscatter is insufficient and the radiograph shall be considered unacceptable. (A dark image 
of the "B" on a lighter background is not cause for rejection ) 

15.0 EXAMINATION METHODS: 

A single-wall exposure technique will be used for radiography whenever practical. When it is 
not practical to use a single-wall technique, a double-wall technique will be used. An adequate 
number of exposures will be made to demonstrate that the required coverage has been 
obtained. 

Single-Wall Technique 

In the single wall technique, the radiation passes through only one wall of the weld (material), 
which is viewed for acceptance on the radiograph. 

Double-Wall Technique 

When it is not practical to use a single-wall technique, one of the following double-wall 
techniques will be used. 

(a) Single-Wall Viewing. For materials and for welds In components, a technique may 
be used in which the radiation passes through two walls and only the weld (material) 
on the film side wall is viewed for acceptance on the radiograph. When complete 
coverage is required for circumferential welds (material), a minimum of three 
exposures taken 120° to each other will be made. 

(b) Double-Wall Viewing. For materials and for welds in components 3V2" (89mm) or 
less in nominal outside diameter, a technique may be used in which the radiation 
passes through two walls and the weld (material) in both walls is viewed for acceptance 
on the same radiograph. For double-wall viewing, only a source side penetrameter will 
be used. Care should be exercised to ensure that the required geometric unsharpness 
is not exceeded. If the geometric unsharpness requirement cannot be met, then 
single-wall viewing will be used. 

(1) For welds, the radiation beam may be offset from the plane of the weld at an 
angle sufficient to separate the images of the source side and film side portions 
of the weld so that there is no overlap of the areas to be interpreted. When 
complete coverage is required, a minimum of two exposures taken 90° to each 
other will be made for each joint. 
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(2) As an alternative, the weld may be radiographed with the radiation beam 

positioned so that the images of both walls are superimposed. When complete 
coverage is required, a minimum of three exposures taken at either 60° or 120° 
to each other will be made for each joint. 

(3) Additional exposures will be made if the required radiographic coverage cannot 
be obtained using the minimum number of exposures indicated in (b)(l) or 
(b)(2) above. 

16.0 FILM PROCESSING: 

A. Manual Developing of Film 

1. 
2. 
3. 
4. 
5. 
6. 

Developing 
Stop Bath 
Fixer 
Wash 
Rinse 
Drying 

- Minimum 5 minutes@ 68°F. 
- 30 seconds to one minute. 

Minimum 5 minutes 
Minimum 20 minutes in running water 
Dip in photo-flow solution to promote even drying. 
Manual drying can vary from still air drying at ambient 

temperature to as high as 140°F with air circulated by a fan. 
Follow manufacturers recommended drying conditions. Take 
precaution to tighten film on hangers so that it can not touch in the 
dryer. Too hot a drying temperature at low humidity should be avoided. 

B. Automatic Processing of Film 

1. As a general guideline follow the manufacturer's recommendations for industrial 
processing of film. 

2. Solution temperatures are to be checked daily with a thermometer to ensure that the 
processor's thermometers are accurate. 

3. Check machine speed to comply with the manufacturer recommendations. 
4. Check the replenishment of solutions. These are ongoing checks as films are being 

processed. 
5. Ensure rollers are clean with no foreign matter settled on the rollers. 
6. Make sure that the dryer is clean and that no foreign matter is settled on the rollers. 
7. Ensure films are uniformly dried. 
8. The heat setting used for air temperature should be compatible with the film 

manufacturer's recommendations. 

17.0 FILM DENSITY: 

A. Density Limitations 

The transmitted film density through the radiographic image of the body of the 
appropriate hole penetrameter or adjacent to the designated wire of a wire 
penetrameter and the area of interest will be 1.8 minimum for single film viewing for 
radiographs made with an X-ray source and 2.0 minimum for radiographs made with 
a gamma ray source. For composite viewing of multiple film exposures, each film of 
the composite set will have a minimum density of 1.3. The maximum density will be 
4.0 for either single or composite viewing. A tolerance of 0.05 in density is allowed for 
variations between densitometer readings. 
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B. Density Variations 

a) General- If the density of the radiograph anywhere through the area of interest 
varies by more than minus 15% or plus 30% from the density through the body 
of the hole penetrameter or adjacent to the designated wire of a wire 
penetrameter, within the minimum/maximum allowable density ranges specified 
as above, then an additional penetrameter will be used for each exceptional 
area or areas and the radiograph retaken. When calculating the allowable 
variation in density, the calculation may be rounded to the nearest 0.1 within 
the range as specified above. 

b) With Shims- When shims are used the plus 30% density restriction of (a) above 
may be exceeded, provided the required penetrameter sensitivity is displayed 
and the density limitations of above are not exceeded. 

c) Density Measurement- Film density to be measured by calibrated densitometer 
or by comparison to certified film density strip as per ASME Section V, Article 
2 Para. T262 which reads as follows: 

Densitometers- Densitometers shall be calibrated at least every 90 days during 
use as follows: 

I) A national standard step tablet or a step wedge calibration film, 
traceable to a national standard step tablet and having at least 5 steps 
with neutral densities from at least 1.0 through 4.0, shall be used. The 
step wedge calibration film shall have been verified within the last year 
by comparison with a national standard step tablet unless prior to first 
use, It was maintained in a light tight and waterproof sealed package as 
supplied by the Manufacturer. Step wedge calibration films may be used 
without verification for one year upon opening, provided it is within the 
manufacturer's stated shelf life. 

II) The densitometer manufacturer's step-by-step Instructions for the 
operation of the densitometer shall be followed. 

Iii) The density steps closest to 1.0, 2.0, 3.0 and 4.0 on the national 
standard step tablet or step wedge calibration film shall be read. 

iv) The densitometer is acceptable if the density readings do not vary by 
more than ± 0.05 density units from the actual density stated on the 
national step tablet or step wedge calibration film. 

Step Wedge Comparison Films: -Step wedge comparison films shall be verified 
prior to first use, unless performed by the manufacturer as follows: 

i) The density of the steps on a step wedge comparison film shall be 
verified by a calibrated densitometer. 

ii) The step wedge comparison film is acceptable if the density readings do 
not vary by more than± 0.1 density units from the density stated on the 
step wedge comparison film. 

Periodic Verification: 

i) Densitometers - Periodic calibration verification checks shall be 
performed as described in T-262.1 at the beginning of each shift, after 
8 hours of continuous use, or after change of apertures, whichever 
comes first. The densitometer is acceptable if the density readings are 
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within ± 0.05 of the calibration readings determined in T-262.1 (c). 

li) Step Wedge Comparison Films: Verification checks shall be performed 
annually per T-262.2. 

Documentation: 

i) Densitometer calibration readings required by T-262.1 (c) shall be 
documented, but the actual readings for each step do not have to be 
recorded. Periodic verification readings required by T -262.3 do not have 
to be recorded. 

ii) Step Wedge Calibration Films: Step wedge calibration film verifications 
required byT-262.1 (a) shall be documented, but the actual readings for 
each step do not have to be recorded. 

iii) Step Wedge Calibration Films: Step wedge calibration film verifications 
required by T-262.2 and T-262.3 (b) shall be documented, but the 
actual readings for each step do not have to be recorded. 

18.0 IDENTIFICATION OF RADIOGRAPHS: 

A system shall be used to produce permanent identification on the radiograph traceable to the 
contract, component, weld or weld seam, or part numbers, as appropriate. In addition, the 
Manufacturer's symbol or name and the date of the radiograph shall be plainly and 
permanently included on the radiograph. This identification system does not necessarily 
require that the information appear as radiographic images. In any case, this information shall 
not obscure the area of interest. 

Each radiograph will show the following information: 
1. Manufacturer's name or initials. 
2. Contract or job number. 
3. Vessel 1 component, weld, seam or spot number. 
4. Location markers - at least two location markers will be shown on each film. 

Markers at extremities of area of interest on each film will be common to 
adjacent films, to indicate that sufficient coverage has been achieved. 

5. Date of inspection 
[ASME Section V, Article 2, T275 (2010 Edition, 2011a Addendum) 

19.0 EVALUATION 

Quality of Radiographs: All radiograph shall be free from mechanical, chemical, or other 
blemishes to the extent that they do not mask and are not confused with the image of any 
discontinuity in the area of interest ofthe object being radiographed. Such blemishes include, 
but are not limited to: 

(a) fogging 
(b) processing defects such as streaks, watermarks, or chemical stains; 
(c) scratches, finger marks, crimps, dirtiness, static marks, smudges, or tears; 
(d) false indications due to defective screens. 
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20.0 INSPECTION REPORTS AND DOCUMENTATION 

Evaluation by Manufacturer: The appointed Level II or Level III examiner shall be 
responsible for interpretation, evaluation, and acceptance of the completed radiographs to 
assure compliance with the requirements of Article 2 and the referencing Code Section. The 
Manufacturer will be responsible for the review and acceptance. As an aid to the 
review and evaluation, the radiographic technique documentation required by T-291 shall 
be completed prior to the evaluation. The radiograph review form required by T-292 shall 
be completed during the evaluation. The radiographic technique details and the radiograph 
review form documentation shall accompany the radiographs. Acceptance shall be 
completed prior to presentation of the radiographs and accompanying documentation to the 
Inspector. 

___ Radiographic Technique Documentation Details: The appointed level II or Level 
III examiner shall prepare and document the radiographic technique details. As a 
minimum, the following shall be provided: 

1. Identification - manufacturer's name or initials 
Contract/job number 
Vessel 1 component, weld, weld seam or spot number 

2. The dimensional map (if used) of marker placement in accordance with T-275.3 
3. Number of radiographs (exposures) 
4. X-ray voltage or isotope type used 
5. Source size 
6. Base material type and thickness, weld thickness, weld reinforcement thickness, 

as applicable 
7. Source-object-distance 
8. Distance from source side of object to the film 
9. Film manufacturer and type used 
10. Number of film in each film holder/cassette 
11. Single or double wall exposure and viewing 

See attachment #2 Radiographic Examination Report which is in accordance with T.292 

21.0 PROCEDURE CERTIFICATION 

This standard inspection and weld test procedure is prepared in accordance with T-150, 
ASME Section V, Article 1 (2010 Edition, 201la Addendum). 

22.0 REVISIONS: 

Rev. 00 
Rev. 01 
Rev. 02 

June 2010 
February 2011 
September 2011 

23.0 ATTACHMENTS: 

1 Radiography technique sheets (2 of) 

2. RT inspection report sheet (1 of) 

3. ASME Section VIII, Div. 1, Paragraph UW-51 and UW-52 (2010 Edition, 2011a 
Addendum) 

4. ASME Section VIII, Appendix 7 (2010 Edition, 2011a Addendum) 
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ATTACHMENT 1 (1 of 2} 

lECIJIIIQU£ FOR SINGlE OR f\Ullli'LE EXPOSURES ON 

C IRCt.«fEWnlAL BUTT IIElO~ 

Techniqu~ lA 

Hlntmwm 0.0, - Greater than % inches. 
Exjlo-;u~cMlque - Single 11~11 T-271 

Radlograptl Viewing -Single \/all 
l.Q. 1. l'enetrarneter - SeLection - T-276 

- Plac~.ent- Source side T-277.1a 
-film Hde T-277.111 

LQcatlon Marker Placement - Either side T-27~ 

Source - lletd- F!lm Arrangern~nt 

ri~1~ntimate conta.:-t 
1-/ with workpiece 

r-;:-" =-;..,""'c= ---Penetrameter 

0 
J 

~{single exposures wilt show 
one penetraml'ter) 

TECiltiiQU( FOR BUTT WELDS ON 

SMALL DIAMETER PIPE 

Technique IC 

Maximum o.o. - J'k inches 

Exposure Technique 
Radioqrapll Viewln!! 

I.Q.I. Penetrameter 

Oouble Wall T 272.1 

• Double wall 

- Selection - T 276 
-Placement -Source side - T 277,1 (a) 

Location Marker Placement - Either side T 275 

Sollrce - Weld - Film Arrangement 

£llPTICAl TECHNJQI/E 

SUJ.IERIHPOSED TECHNIQUE 

Min. J 
60° to 

04---~ Source- ~ 

,/ SfD l?." ~l.i.n. ! 
.· : -=::::::!.:nctrametora / 

~=" . 
e.X.pQSUr09 -3---- o:· 
ench other : _ . : 

• __./ Looahon ; 
__ i_ -~ ~1ar](er 

"'--- Film--"' 

0 ~---- Source ----i"'" ~ 
:if'D 12" Min. j 

' !,, -=::::::Pcnetrameters ! 
·----- y 

=~~~,~~~~:ri ()i 
______.Location W 

• 
____ ;;..._..;....,~~;.. Marker.-----= 

"---------Film...,...... 
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ATTACHMENT# 1 (2 of 2) 

lcCiml<!ue 10 

T!:CH~IQU{ fOR SIHGL( HPUSURfS 

1m LOHGITUOIHAl OUH W~!i(D ~_!:MS •. 

Klnll'IU!'i o.o. - See note l 
~chnlque -Single \loll T-271. 

Rod\osroph Vlewlnq -Single W•!l 
J.Q.I. Penetr•.ooter- Sehctlon- T-276 

- P\oc.,.,.,nt- Swrce •ide- r-277.1 (ol 

Loc~l!on Ho<~er PlacN<!nt - Htner sl~e 

Source • lie!~- Fl\10 Mrar><l""""t 

1 21~-

ru .. ln inti,.ate 
contact with 
"orlq>iecu 

liMn 0 D of ~ortp\ece n•~es It ir>)>(>,.lble to ~chlevet•ln\fiUfl SfD of 2X 
ext~nit)- 1ocatl011 .. orter disUnce, tbe foltowll'l!,i vonatlon <>f tM above 
te<hnlque will be used. 

penetra .. aters-q ( 
0---SFD 

scurce n 
Mln. ~X e><tremlt 
location ''"'rker 
dl~tance ---"';:;c=='-- location .. arkers 
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ATTACHMENT #2 

KVInspection Services Ltd. 
Radiographic Examination Report 

RT 
1486 Wallace Road 

Oakville, On1arlo L6L 2Y2 
Specification- Acceptance Criteria 

Phone: 905-844*9446 ASME 
Fax: 905-844-6697 ! AP!·650 APH120 CSA 

1--------~----~-------------- ___ -------~:.-:.~-~-~--:~===-G-en-e·r·a·(~!t~Ia~:-- -:=~==---
~ Customer Date c··-·-··-··-T ....... _________ ----·------· 
! Location i ! P, 0. # 
,_. ___ ._ ....................................... T .. ___ --~------·--·- ------ _, ·---J-

l!!_?!_~~--- --~- ............. --- ... -------~----------- --1---~~\~P ... ?-~-'-~~-~-~~-----~----
i Procadmo : Worksheet# 

i Technician 

t=-==~~~----···· 
· lc-oss----R~~-# _________ .... ____________ : ASNT/sNT ;c-1 A;::~~;---

L Material Tyj)_e . Carbon 

1 Base Material ThicKness (____. __ . _____ _ 
! Weld Thickness 
i-·-----·-·· 
. R I f en on::emen 
,. Film Mfg. 

... -

Film Typo 
UNIT No. SLAG 

- . i···· 

....... .... 

...... ········ ....... 

. 

.. .... 

_____ , ----TGChlliCitD_a_t a··-.. ··--····-·--·--------.. ~-----~·--
IR 192 0\her ~_hyslcai/Pocal Slzo Isotope 

Exposure 

View 

DoutliH WaH 

Double Wail 

F!!m per Cnssetto 

PWHT ! Y•;,t 

um ero .xposure:s N b fE 

Mlnimum Source 10 Object Distanc-e i 
; Maximum b!stance from Source 8i(Jo o~~~_)!_~~?h~o Film i 

c.O.P. c.O.F. CRACK ! ... U.c: OTHERS ACC 

. : I • 

•............ 

....... ........ c -- .... 

. 
: 
• i 

! - ---- -· .•. . ...... 

! J -

• 
-- -- -----,--- - ----- . ... ... 

......... .. - ·-------~- -- --- ___ , - ~"'- ... 

; 
• 

·--- .... --- ---~-

•········ • 

• . 
...... 

• 
-· ...... ... .. .. r ......... 

. 
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ATTACHMENT# 3 (1 of 2) 

2tl11a SECTION VIII- DIVISION 1 

UW-51 RADIOGRAPHIC EXAMINATION OF 
WELDED JOINTS 

(a) All welded joints to be radiographrd shall be exnm~ 
ined in accordance with Article 2 of Section V except as 
:'lpccified below. 

(!} A complete set of radiographs and records, as 
des-cribed in Article 2 of Section V, for each vessel or vessel 
part shall be retained by the Manufacturer, as fol'lows: 

(a) films until the Mnnofacturer'.s Data Report has 
been signed by the Impector: 

(lJ) records as required by this Division (10-13). 
(2) A written mdiographic examination procedure is 

not required. Demonstration of density and penetrameter 
image requirements on production or technique radio· 
graphs sh<lll be considere-d satisfactory evidence of compliN 
ance with Article 2 of Section V. 

(3) The requir¢ments ofT -274,2 of ArticJe 2 of Sec~ 
tion V are to be used only as a guide. Fin<ll acceptance- of 
radiographs shall be based on the ability to see the- pre~ 

scribed penetrameter image- and the specified hole or the 
designated wire of a wire pcnetrame,ter. 

(4) i\s an alternative to the- radiographic examination 
requirements above, all welds in material ~ in. ( 13 mrn) 
and greater in thkkncss may be exumined using the ultra~ 
S1)nic (UT) method per !he requireme-nts of 7.5.5 of Section 
VIII, Division 2, 

(b) Indicutiom; shown on the radiographs of welds ami 
characterized us imperfections are umlcceptnhle under the 
following conditions and shall be repaired as provided in 
UW-38, and the repair radiographed to U\V~5l or, m the 
option of the fvtanufacturer, nhrnsonlcally examined 1n 
accordance with the method described in Appendix 12 
and the standards specified in this paragraph. provided the 
defect has been <:::onfinned by the ultrasonic examination 
to the satisfaction of the Authori·led Inspector prior to 
making the. repair. FOI' material thicknesses in excess of 1 
in. (25 nun), the (,'Oncurrence of the user shall be obtained. 

Ia) 

This ultrasonic examination sh;lll he not~d under remarks 
on the Manufacturer's Data Report Fonn: 

( 1) at1Y indication characterized a;o; a LTtt(:k or zone 
of incomplete fusion or pcne.trat!nn; 

(2) any oth<:!r elongated indication oil the radiograph 
which has length greater than: 

where 

(a) ~in. (6 mm) fort up to~ in. i 19 mm) 
{b) ~t fort from tin. (!9 mm) to 1~.'1 in. l57 mm) 
(c) ~ in. (19 mm) for t over 2~~ in, (57 mm) 

r =-:: the thiek11ess of the wdd L':XJ.:luding any allowable 
reinforcement. For a hun we.ld joining two mem
bers having dlflt:rent thicknes~t's at tht' weld. 1 

is the thinner of these two thicknesses. 1f ll fl111 
p~netr.uion weld includes a lJllct wdd, the thi<:k~ 
ness ()f the throat ()fthe tlllet shall be included in t. 

(.3 j any group of nligned indication~ that have nn 
aggregate length ,gre.att·r tha11 tin n kngth of 121 . .;.·xcept 
when the: distance between the succes:-;ivc imperfections 
exceeds 6L where Lis the length ofthe longest irnperfet'ti0-n 
in th-: group: 

(4) rounded imlicatinm; in exce-.<;s of that sped!led b} 
the acceptan(.'(.> standards give-n in Appendix 4, 
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ATTACHMENT# 3 (2 of 2) 

2/llh SECl'fON VUI- DIVISION I 

OW-52 SPOT EXAMINATION OF WELDED 
.JOINTS 

NOTI: Sput radiographing of a wddcdjuim is rt;;ognized a>- <Hl vt'fe~tive 
in~p.;-c-tioo k"'DL T!K ;;;p;:ll radit:~grnphy rnk~ <1r~ ubu I.:OII$iderc!.l to be 1111 
tlid 10 qualhy c-Nitwl. S;wt rndioguphs made d\r.:"ctly lifter a wddc•:r t'f 

on op~mwr haS" o:lmp!Nd a tmil of wdd pmve> th.~l th.· w<C~rk is or i,; 
f\l)t hciag done in accMdiill~¢ wilh (1. ~ati;;fattory j'!f()<:,!{(urc. If the work 
b unsllti!>fa.:mry, correc!iH•l'kp.$t'On th~n !1<0 tak-tl'll>) ilftprove dw wdding 
in the ~uh~cqlWlH unit~. which UlHlll<l$\kHJOb!y will impm'c the weld 
quality. 

Spn! rudkgraph.v in a<:xwdancc wi\h the.v.· nile:< v.•ill nut en~ur;> :t 
fabrkation prN!Ut:\ ;)f preilewrminerl qu;Jlity kvd lllfoughouL lt must he 
tea!i7t:d th:lt an ,)ccepte;l V!!~sd und::r thc~e ~pot r;tdiogmphy rul<:$ may 
oli!l tmmun de!~<:ts which llli_g.ht b.: disch~>ed on funhcr c_~;,min«!ii)O, lf 
u!l wdiogruphita!ly dbdl1~ed wdd dd",;('!>: l!l!!~t be elimim'l!t>d fn1m <1 

\'<!S~e!. th(:n 1\}(lf.t radiography rnu~! be- ernpl\!y~d 

(a} Bun welded joints which are to be spot radiographed 
shn!l be examined lo~nUy as: provid0d herein. 

(/Jj Minimum Bxteilli((Spot Radiograpltir: Examination 
( 1 j One spot s:hull be examined on each vesBel for 

each 50 ft 05 m} increment of weld or fnu::tlon thereof 
for \Vhich a joint efficiency (rom column (b) of Table UW-
12 is io>electetl. However, for identkal vessels or parts. euch 
with h;ss lhan 50 ft (15 m) of weld for which a joint 
d .. 1kiency from column (h) of Table (.J\V-12 is ~elevted, 
50ft {15m} lncremeni:; of weld may be represented by 
one ~pot cxuminolion. 

(2} For each int'rt'Jnent of weld to be exmnined, a 
&ufficient number of spot mdiogmphs shall be taken t<J 

e.xamine the \Veld.lng of each welder or welding operator. 
Under conditions. where two or mOre welders ot· welding 
operators make weld layers "inn joint, or on the two sides 
of a double~ welded bmt joint, one spot may represent the 
work of all welders or weldlng operators. 

! 3 J Each spot examination shall be made ns soon us 
practicable. after completion of the increment of weld to 
be examined. ·n1e location of the spot shall bu chosen by 
the Inspector atkr completion of the increment of welding 
to be examined, except that when the Inspector hns been 
notilled i11 nclvm~ce- lmd c.annot be pre.sent or otherwise 
make the selection, the M:mufncturer mHy exercise hi.s: own 
judgment in scle\:ting the ~'POtl'. 

(4) Rndiogmphs required at specifk ltxations 10 sat
isfy the rule$ of other paragnJphs, such 1.1.\. UW-9{d). 
UW ·11 (:t)l5)(b ), and lJ\V -14(b), sh<Jllnot be used to satisfy 
the requirements for spot radiography. 

fcJ Stmulardsf<wSpot Radiogmphk Examination. Spot 
examination by radiogrnpby s:hall be made. in atcon.lunee 
with the tcl"hnJque prescribed in UW-5 !(a). The minimum 
length of spot raUiogrnph shall be 6 in. Spot radiographs 
may be retained or be disr.:ardt•d by th(' Manut'tlcturer after 
acceptance of the vessel by the Ins.pect(lr, The acceptability 
of welds exnmined by spot radiography shall be judged by 
t.he following stnndnrds: 

( 1; Welds in which imlicmions arc. charncterir.ed as 
cracks or zt)nts of incomplete fusion m pcnctr.atintt shall 
be ll!lacceptab!e. 

(2) Wckh having indications characterized ns slag 
inclusions or cavities are llntK:ceptablc when the indication 
length cx<:ueds 7Jr, where t i;; dctlnt!d J& shown in 
UW-5HhH2J. For aU thicknessc$, indications less tlwn 
}~ in, (6 mm) <ll"C ncceputble, nnd indic~\tions greater than 
~ in, (! 9 mm) are uoacc.ept<tb!e. Multiple aligned indica
tions meeting these <Wtt•ptcmce criteria are.ncccptnbl¢ whel) 
the sum of their longest dimc1lsions indication:,. doc~ not 
exceeU 1 within a length of 6t {or proportionally for radio
graphs shorter than 6tJ. and when the longest \englh /, for 
each indication is ~;eparated by u Jisumce not less than 3l.. 
from adjncent indications. 

! 31 Romtded indications Jre not a factor in the accept~ 
ability of welds not rt~quircd to be fully rndingrnphcd. 

(d) Emi1U1tion and Rettsts 
r 1) When a spot, rndiographed :lS rcquin.··d in (h)( l) 

1.1r (b)(2) above, is uccepHlble in accordtuK't\ with (>;;-)(!) 

and (c}(2) nbove, the entire \V>!ld incre-ment reprcst-ntcd by 
this rndingrnph is acceptable. 

(2J When n .spot. mdkrgmphcd a~ required in (b}(l) 
or (b){2) above, has been exmnlned and the mdiogro.ph 
dis.do:ws wt•1ding which does nnt cornply \Vith the. mini~ 
mum quality requirement;,; of (c)Cl) or (c)(2) above. two 
additional spots sh<\ll be radiographically examined in the 
same weld increment at locations llW<ty from the oligi1wl 

spot. The locations of these additional spots shall be deter
mined by the Inspector or fabricator as provided for the 
odginal spot examination in (b)(3) above. 

(a) 1f the two additional !';pots ex.arnined show 
welding which meets the minimum quality requirements 
of (c){!} and (c)(2) above, the entire weld incrernent repre· 
sented by the three radiogntphs is acceptable provided the 
defects di,t;closed by the first of the three radiogmphs are 
removed and the area re-paired by welding. The weJd 
repaired areu ~hall be radiographically examine.d in accor~ 
dflncc with the foregoing requirements of UW~52, 

(b) If either of the two additional spols examined 
shows welding which. does not comply with the minimum 
quality rcqt1ire:ments (Jf (c)( I) or (c)(2) above, the entire 
increment of weld J'epresented shall be. rejected. The entire 
rejected weld shu1l be removed and the joint shall be 
rewelded or, «t the fabricator's option. the t.~lltire increment 
of weld represcntcJ shall be completely radiographed and 
only defects need be corrected, 

{c) Repair welding shitll be perfonned using a qual~ 
ified procedure and in a manner acceptable to the Inspector. 
The rewelded joint, or th~ weld repaired (treas, shall be 
spot ra.diographknlly exmnined <tt one location in accor~ 
dance with the foregoing l'equirements of UW,52. 
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KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

ATTACHMENT 4 (1of 4) 

MANDATORY APPENDIX 4 
ROUNDED INDICATIONS CHARTS 

ACCEPTANCE STANDARD FOR 
RADIOGRAPHICALLY DETERMINED 
ROUNDED INDICATIONS IN WELDS 

4·1 APPLICABILITY OF THESE 
STANDARDS 

These standards are applicable to ferritic, austenitic, and 
nonferrous materials. 

4-2 TERMINOLOGY 

(a) Rounded Indications. Indications with a maximum 
length of three times the width or less on the radiograph 
are defined as rounded indications. These indications may 
be circular, elliptical, conical, or irregular in shape and 
may have tails. When evaluating the size of an indication, 
the tail shall be included. The indication may be from any 
impelfection in the weld, such as porosity, slag, or tungsten. 

(b) Aligned Indications. A sequence of four or more 
rounded indications shall be considered to be aligned when 
they touch a line parallel to the length of the weld drawn 
through the center of the two outer rounded indications. 

(c) Thickness t. tis the thickness of the weld, excluding 
any allowable reinforcement, For a butt weld joining two 
members having different thicknesses at the weld, t is the 
thinner of these two thicknesses, If a full penetration weld 
includes a fillet weld, the thickness of the throat of the 
fillet shall be included in t. 

4-3 ACCEPTANCE CIUTERIA 

(a) Image Density. Density within the image of the indi
cation may vary and is not a criterion for acceptance or 
rejection. 

(b) Relevant Indications. (See Table 4-1 for examples.) 
Only those rounded indications which exceed the following 
dimensions shall be considered relevant. · 

(1) Y10t fort less than ~in, (3 mm) 
(2) 1/ 64 in. for t from Ya in. to ~ in. (3 mm to 

6 mm), incl. 

(3) )32 in. fort greater than ~in. to 2 in. (6 mm to 
50 mm), incl. 

(4) %6 in, fort greater than 2 in. (50 mm) 
(c) Maximum Size of Rounded Indication. (See 

Table 4-1 for examples.) The maximum permissible size 
of any indication shall be %t, or %2 in. (4 mm), whichever 
is smaller; except that an isolated indication separated from 
an adjacent indication by 1 in. (25 nun) or more may be 
~t, or % in. (6 nun), whichever is less. For t greater !han 
2 in. (50 mm) the maximum permissible size of an isolated 
indication shall be increased to~ in. (10 mm), 

(d) Aligned Rounded Indications. Aligned rounded indi
cations are acceptable when the summation of the diameters 
of the indications is less than t in a length of 12!. See 
Fig. 4-1. The length of groups of aligned roul).ded indica
tions and the spacing between the groups shall meet the 
requirements of Fig. 4-2. 

(e) Spacing. The distance between adjacent rounded 
indications is not a factor in detennining acceptance or 
rejection, except as required for isolated indications or 
groups of aligned indications, 

(f) Rounded Indication Charts. The rounded indications 
characterized as imperfections shall not exceed that shown 
in the charts. The charts in Figs. 4-3 through 4-8 illustrate 
various types of assorted, randomly dispersed and clustered 
rounded indications for different weld thicknesses greater 
than % in. (3 mm). These charts represent the maximum 
acceptable concentration limits for rounded indications, 
The charts for each thickness range represent fuJI-scale 
6 in. (150 mm) radiographs, and shall not be enlarged or 
reduced. The distributions shown are not necessarily the 
patterns that may appear on the radiograph, but are typical 
of the concentration and size of indications permitted. 

(g) Weld Thickness t less than 1!8 in. (3 mm). For t 
less than ~ in, (3 mm) the maximum number of rounded 
indications shall not exceed 12 in a 6 in. (150 mm) length 
of weld. A proportionally fewer number of indications shall 
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ATTACHMENT 4 (2 of4} 

Thickness t, 
in. 

Lt>ss thai\ :Ve 

·%to 2, lnr:l, 
Over 2 

Thickness t, 
mm 

8 
10 
11 
B 

14 
16 
17 

19.0 to 50, incl. 
Over 50 

TABLE 4-1 

C11Stomary Un!ts 

Maximum Size of 
Acceptable Rounded 

Ind!catlon, ln. 

Random Isolated 

'" ,,, 

0.031 
0,047 
0.063 

0.078 
(L09J 

0.109 
0.125 

0.142 
0.156 
0.156 

0.1% 
0.156 

'i>t 

0.042 
0.063 
0.083 

0.104 
0.12S 
0.146 
O.l6B 

0.188 
0.210 
0.2:30 

0.250 
0.375 

Sl Units 

Maximum Size of 
Acceptable Rounded 

Indication, mm 
~----- ~-------· 

Random Isolated 

%:t •;,z 
0.79 1.0'1 
1.19 LhO 
1.60 2.11 

1.1)8 2.64 
231 ;ua 
2.77 3,71 
:ua 4.27 

3.61 4,78 

3.-9& 5.33 
3.~6 5.$4 

3,% &35 
:.L% CJ.53 

21lll• SECTION Vlll- DIVISION 1 

Maximum Slze of 
Non relevant 

Indication, in. 

1;J.ut 
0.015 
0.015 
0.015 

0,031 
0.031 
\L0.31 
0.0:31 

0.031 
O.OJl 
o.o:n 

0.031 
(LOb) 

Maximum Size or 
Nonrt;Jcvant 

lndicaHon1 mm 

~<it 
0.38 
0.38 
0.38 

{!.79 

0.79 
0.79 
OJCJ 

0.79 
0.79 
0.79 

0.79 
1.60 

be permitted in welds less thun 6 in, (150 mrn) in lengih. 
(h) Clustered Indications. The illustration~ for clustered 

indications show up to four times as rnuny indications in 
a local area, as that shown in the il!usuatious for random 
indications. TI1e length of an act:cptable cluster shall not 
exceed the lesser of 1 in. {25 mm) or 2t. Wher<~ mort~ than 
one cluster is present, the sum of the lengths of the clusters 
shall not exceed 1 in. (25 mm) in a 6 in. (!50 mm) 
length weld. 

GENERAL NOTE: This Table contains examplt!:s only, 
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ATTACHMENT 4 (3 of4) 
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( 

1.0 PURPOSE AND SCOPE 

The magnetic particle examination method and acceptance standards described herein will be 
used for the examination of all fabricated pipe and pressure vessel welds and base metals in 
ferromagnetic materials when required by the contract and complies with the requirements of 
ASME Section VIII, Division 1, Appendix 6 (2010 Edition, 2011a Addendum), ASME Sect. V, 
Article 7 (2010 Edition, 2011a Addendum) and ASME Section V, Article 25 SE709 (2010 Edition, 
2011a Addendum). 

2.0 REFERENCES 

ASME Section VIII, Division 1, Appendix 6, "Methods for Magnetic Particle Examination" 
(2010 Edition, 2011a Addendum). 

ASME Section V, Article 7, (2010 Edition, 2011a Addendum), "Non-Destructive Examination." 

ASME Section V, Article 25 SE709 (2010 Edition, 2011a Addendum), Standard Guide for 
Magnetic Particle Examination. 

3.0 GENERAL REQUIREMENTS 

Contractual obligations imposed by code or specifications will have precedence over this 
procedure in the event of conflict. 

Deviation from this procedure is not permitted without client authorization. 

4.0 PERSONNEL 

All personnel associated with this examination will be qualified in accordance with C.G.S.B. 
48.9712 and SNT-TC-1A (2006 Edition). Only Level II or Level III qualified personnel may 
evaluate results. 

5.0 EQUIPMENT 

Magnaflux Yoke Type Y-6, Magnaflux P90, Parker Contour Probe DA-200, 
Electro Spect. - Ferrous Probe Model # ESX, or equivalent. 

M agnaflux Ferromagnetic Powder SA (red), 1 (grey) or 3A (black), Chemetall Oakite 825R (red), 
Circle Systems yellow dusting powder 66 or equivalent. 

Chemetall Oakite 8901W contrast aid (or equivalent). 

Parker Research Company magnetic particle blower Model PB1 

Magnetic particle field indicator as per figure T-764.1.1, Article 7, ASME Section V, ( 2 010 
Edition, 201la Addendum). 

A calibrated Gold Bass Model DLM or Extech EA 31 - 1000 lx light meter or equivalent. 

Calibration of Equipment: 

Frequency: Magnetizing equipment shall be calibrated at least once per year, or whenever the 
equipment has been subjected to major electric repair, periodic overhaul or damage. If the 
equipment has not been used for one year or more, calibration shall be done prior to first use. 

Light meters: Light meters shall be calibrated at least once a year or whenever the light meter 
has been repaired. If light meters have not been in use for a year or more, calibration shall be 
done prior to first use 
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6.0 EXTENT AND METHOD 

All external and accessible internal surfaces defined by the client will be examined. The weld 
surface and 1"(25mm) either side of the reinforcement cap will be examined. 

A check of the examination surface shall also be conducted to locate any discontinuity surface 
openings which may not attract and hold magnetic particle particles because of their width. 

The method will be in accordance with ASME V, Article 7 (2010 Edition, 2011a Addendum). 
Examination will be done by the continuous method; that is the magnetizing current remains 
on while the examination medium is being removed. 

Alternating or direct current will be used as required. Yoke method only. 

7.0 PROCEDURE 

Sizes and shapes of items to be examined shall be unrestricted, provided the required magnetic 
flux can be proven adequate and maintained for the technique used. 

Surface conditioning is not generally required unless surface irregularities are present that 
would otherwise mask the indication of discontinuities. 

Prior to magnetic particle examination, the surface to be examined and any adjacent area 
within at least 1" (25mm) of the surface to be examined will be dry and free of any dirt, grease, 
scale, welding flux, spatter, oil or other extraneous matter that would interfere with the 
examination. 

Method of Particle Application: Dry particles to be applied by dusting directly onto the surface 
of the part being examined 

Non-Magnetic Surface Contrast Enhancement- Non-magnetic surface contrasts may be applied 
by the examiner to uncoated surfaces, only in amounts sufficient to enhance possible contrast. 
When non-magnetic surface contrast enhancement Is used, it shall be demonstrated that 
indications can be detected through the enhancement. Thickness measurement of this non
magnetic surface contrast enhancement is not required. 

If non-magnetic coatings are left on the part in the area being examined, it shall be 
demonstrated that indications can be detected through the existing maximum coating thickness 
applied. When AC yoke technique is used, the demonstration shall be to the satisfaction of the 
inspector in accordance with the requirements of the referencing Code Section. 

Examination will not be done using dry particles on surfaces where temperature exceeds 600°F 
(316°C). 

Each area will be examined at least twice, with the lines of flux in one case approximately 
perpendicular to the lines of flux in the other. 

Field adequacy and direction will be checked by the magnetic particle field indicator. 

Yoke Method- Each alternating current electromagnetic yoke will have a minimum lifting power 
of at least 10 lbs (4.5 kgs.) at the maximum pole spacing that will be 3" minimum to 4" 
maximum. 

Each direct current or permanent magnetic yoke will have a lifting power of at least 40 lbs. 
(18.1 kgs.) at the maximum spacing that will be used. 

The lifting power of the yoke is to be checked once yearly or after any repair to the yoke. 
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Each weight will be weighed with a scale from a reputable manufacturer and stencilled with the 
applicable nominal weight prior to the first use. 

A weight need only be verified again if damaged in a manner that could have caused potential 
loss of material. 

Examination will overlap to assure 100% coverage. 

Surface discontinuities are indicated by accumulations of magnetic particles which should 
contrast with the examination surface. The colour of the magnetic particle powder shall be 
sufficiently different than the colour of the examination surface. 

The interpretation shall identify if an indication is false, non-relevant or relevant. False and 
non-relevant indications shall be proven as false or non-relevant. Interpretation shall be carried 
out to Identify the locations of indications and the character of the indication. 

Discontinuities on or near the surface are indicated by retention of the examination medium. 
However localized surface irregularities due to machining marks or other surface conditions may 
produce false indications. Broad areas of particle accumulation which might mask indications 
from discontinuities are prohibited and such areas shall be cleaned and re-examined. 

The yoke method shall only be applied to detect discontinuities that are open to the surface of 
the part. 

Any indication which is believed to be non-relevant will be regarded as a defect and will be re
examined to verify whether or not actual defects are present. Surface conditioning may 
precede the re-examination. Non-relevant indications that would mask indication of defects are 
unacceptable. 

Viewing of indications is performed using visible light. A minimum of 1000 Lx is required. 

Parts will be cleaned after testing is completed. When post-examination cleaning is performed 
it should be conducted as soon as practical using a process that does not adversely affect the 
part. 

Excess Particle Removal: Accumulations of excess dry particles shall be removed with a light 
air stream from a bulb or syringe or other source of low pressure dry air. The examination 
current or power shall be maintained while removing the excess particles. 

Post-examination cleaning method: Parts will be cleaned after testing is completed- Normally 
only powder will need to be blown off with compressed air. If a cleaner is required Chemetall 
Oakite 9PR50 will be used. Contrast aid will be removed with a solvent 

8.0 EVALUATION 

a) All indications shall be evaluated in terms of the acceptance standards of the referencing 
Code Section. 

b) Discontinuities on or near the surface are indication by retention of the examination 
medium. However, localized surface irregularities due to machining marks or other 
surface conditions may produce false indications. 

c) Broad areas of particle accumulation, which might mask indications from discontinuities, 
are prohibited and such areas shall be cleaned and re-examined. 
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\ 9.0 ACCEPTANCE STANDARDS ASME Section VIII, Division 1, Appendix 6, Para. 6-4 

(2010 Edition, 2011a Addendum). 

These acceptance standards will apply unless other more restrictive standards are specified for 
specific materials or applications within this division. 

All surfaces to be examined will be free of: 

a. relevant linear indications - only indications which have any dimension greater than 
1/16th" will be considered relevant. A linear indication is one having a length greater 
than three times the width. 

b. relevant rounded indications greater than 3/16th". A rounded indication is one of 
circular or elliptical shape with a length equal or less than three times its width. 

c. four or more relevant rounded indications in a line separated by 1/16th" or less, edge 
to edge. 

d. an indication of an imperfection may be larger than the imperfection that causes it, 
however the size of the indication is the basis for acceptance evaluation. 

e. Any questionable or doubtful indications shall be re-examined to determine whether 
they are relevant. 

10.0 REPORTS 

Reports will include results and will affirm that examination was performed in accordance with 
this procedure. 

Reports will include: 

a. Procedure identification and revision 
b. magnetic particle equipment and type of current 
c. magnetic particles (visible or fluorescent) (wet or dry) 
d. technician and qualification level 
e. record of indications 
f. material and thickness 
g. lighting equipment used 
h. date of examination 

Rejectable Indications: 

Rejectable indications shall be recorded. As a minimum. The type of indications (linear or 
rounded), location and extent (length or diameter or aligned) shall be recorded. 

11.0 PROCEDURE CERTIFICATION 

This standard inspection and weld test procedure is prepared in accordance with 
T-150, ASME Section V, Article 1 (2010 Edition, 2011a Addendum). 

12.0 PERFORMANCE DEMONSTRATION 

Performance demonstration, when required by the referencing Code Section shall be 
documented. 
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13.0 REVISIONS 

00 June 2010 
01 February 2011 
02 September 2011 

14.0 ATTACHMENTS 

I) Magnetic particle inspection report form 
ii) Fig T-764.1.1 Magnetic particle field indicator 
iii) Calibration for electromagnetic yokes (sample) 
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MAGNETIC PARTICLE INSPECTION PROCEDURE KV-NDT # 3, Rev. 02 

ADDENDUM 1 ·DEMAGNETIZATION 

Applicability- All ferromagnetic material will retain some residual magnetism, the strength of which 
is dependent on the retentivity of the part. Residual magnetism does not affect the mechanical 
properties of the part. However, a residual field may permit chips to adhere to the surface affecting 
subsequent machining operations as well as painting or plating. Additionally, if the part will be used 
in locations near sensitive instruments, high residual fields could affect the operation of these 
instruments. Furthermore, a strong residual magnetic field in a part to be arc-welded could interfere 
with this operation. Residual fields may also interfere with subsequent magnetic particle examination. 
Demagnetization is required only if specified in the drawings, specification, or purchase order. When 
required, an acceptable level of residual magnetization and the measuring method will also be 
specified. 

Demagnetization Methods- The ease of demagnetization is dependent on the coercive force of the 
metal. High retentivity is not necessarily related to high coercive force in that the strength of the 
residual field is not always an indicator of ease of demagnetizing. In general, demagnetization is 
accomplished by subjecting the part to a field equal to or greater than that used to magnetize the part, 
then continuously reversing the field direction while gradually decreasing it to zero. 

Withdrawal from Alternating Current Coil- The fastest and most simple technique is to pass the part 
through a high intensity alternating current coil and then slowly withdraw the part from the field of the 
coil. A coil of 5000 to 10,000 ampere turns is recommended. Line frequency is usually from 50- to 
60-Hz alternating current because of its inability to penetrate. Alternating-current yokes may be used 
for local demagnetization by placing the poles on the surface, moving them around the area and slowly 
withdrawing the A-C yoke while it is still energized. Care should be exercised to assure that the part 
is entirely removed from the influence of the coil or the A-C yoke before the demagnetizing force is 
discontinued, otherwise the demagnetizer may have the reverse effect of magnetizing the part. 

Decreasing Alternating Current- An alternative technique for part demagnetization is subjecting the 
part to the field while gradually reducing its strength to a desired level. 

Reversing Direct Current- The part to be demagnetized is subjected to consecutive steps of reversed 
and reduced direct current magnetization to a desired level. (This is the most effective process of 
demagnetizing large parts in which the alternating current field has insufficient penetration to remove 
the internal residual magnetization). This technique requires special equipment for reversing it in 
small increments. 

Effectiveness ofthe demagnetizing operation can be indicated by the use of appropriate magnetic field 
indicators or field strength meters. However, a part may retain a strong residual field after having 
been circularly magnetized and exhibit little or no external evidence of this field. Therefore the circular 
magnetization should be conducted before longitudinal magnetization if complete demagnetization is 
required. 

April 2005 
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max. 

1/1 in. 
!3.175 mml 

Eight low carbon steel pie 
sections furnace brazed 
together and copp<!r plated 

Nonferrous handles 
of convenjent 
length and ohoP4' 

Copper plate 0.010 in. :0.001 in. 
{0.25 mm * 0.025 mml thick 

FIG. T-764.1.1 PIE-SHAPED MAGNETIC PARTICLE 
FIELD INDICATOR 
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KV INSPECTION SERVICES LTD 
1486 Wallace Road, Oakville, Ontario L6L 2Y2 

Office: (905) 844-9448 Fax: (905) 844-6697 
www.kvinspection.com Email: kvinspl@aol.com 

CALIBRATION CERTIFICATE FOR ELECTROMAGNETIC YOKES 

YOKE TYPE: AC DC 

MANUFACTURER: 

SERIAL NUMBER: 

LIFTING FORCE: lbs. LEG SPACING: 2-+4 inches. 

MEETS REQUIREMENTS OF ASME SECTION V, SE 709, TABLE 3- MINIMUM YOKE 
LIFTING FORCE 

DATE OF CALIBRATION: 

DATE DUE FOR NEXT CALIBRATION: 

CALIBRATED BY: 
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Magnetic Particle Inspection Report 
MT KV Inspection Services Ltd. 

1486 Wallace Road 
Oakville, Ontario L6L 2Y2 

Phone: 905-844-9448 
Fax: 905·844-6697 

S ecific?ltion.; .. >Acce tance Ctite 

Description: 
----------

Item# Description of WeJdfTcst Area Technique Defect Location 
------

KV Inspection Technician Dato 

Customer Representative Date 
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KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

1.0 

2.0 

SCOPE: 

This procedure covers the techniques for radiography of all fabricated pipe and pressure 
vessel welds of ferritic and austenitic materials having circumferential and longitudinal butt 
welded seams in the .125''- 2.75" thickness range. It is based on requirements set forth in 
ASME Boiler and Pressure Vessel Code, Section V, Article 2 & Article 22 and ASME Boiler and 
Pressure Vessel Code Section VIII, (2010 Edition, 2011a Addendum). 

PERSONNEL: 

All radiography to be carried out by technicians certified to KV Inspection written practice 
Document No. 03-95 which meets SNT-TC-lA (2006 Edition). Interpretation to be carried out 
by personnel certified to Level II or III, SNT-TC-lA. In Canada NDE Technicians will be 
certified to the Canadian General Standards Board, CGSB CAN/CGSB-48.9712 in the NDE 
technique to be used. Examination techniques will be established by Level 3 certified 
personnel. Only Level 2 or 3 certified personnel will interpret and evaluate results. 

3.0 ACCEPTANCE CRITERIA: 

Interpretation of results will be in accordance with ASME Section VIII, Paragraph U.W. 51, 
(2010 Edition, 2011a Addendum) or ASME Section VIII Paragraph U.W. 52, as required, or 
criteria as required by contract. However the rules of UW-52(d) will apply for evaluation and 
retest (see attachment# 3). Porosity under UW-51 to be evaluated as per Appendix 4 (see 
attachment #4). Rules for UW-52 apply to spot radiography. 

4.0 SOURCE OF RADIATION: 

Up to 80 curies, Iridium 192, Type 1, housed in INC IR100 Exposure Device, source size 
2.7mm diameter X 2.1mm long or Seifert-200kv Xray tube, 3mm x 3mm focal spot. The 
source supplier's decay curve shall be used for verification of source size. 

S.O FILM: 

Unless otherwise specified by the manufacturer or the client, Class II film will be used such 
as Kodak AA, Gevaert D5P or Gevaert D7P. 

6.0 SCREENS: 

Lead Foil .010" front and back will be used. 

7.0 MINIMUM SOURCE- TO- OBJECT DISTANCE: 

Calculated not to exceed maximum geometric unsharpness. 

B.O MAXIMUM DISTANCE FROM SOURCE SIDE OF OBJECT TO FILM: 

Calculated not to exceed maximum geometric unsharpness. 

9.0 GEOMETRIC UNSHARPNESS: 

Geometric unsharpness of the radiograph shall be determined in accordance with: 

Ug = Fd/D 

Where Ug = Geometric unsharpness 

F =source size: the maximum projected dimension of the radiating source (or effective focal 
spot) in the plane perpendicular to the distance D from the weld or object being 
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KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

radiographed, in 

D = distance from source of radiation to weld or object being radiographed, in 

d = distance from source side of weld or object being radiographed to the film 

D and d shall be determined at the approximate center of the area of interest. 

Geometric Unsharpness Limitations - Recommended maximum values for geometric 
unsharpness are as follows: 

Material Thickness, in. (mm) 

Under 2 (50.8) 

2 through 3 (50.8- 76.2) 

Over 3 through 4 ( 76.2- 101.6) 

Greater than 4 (101.6) 

Ug Maximum, in. (mm) 

0.020 (0.51) 

0.030 (0.76) 

0.040 (1.02) 

0.070 (1.78) 

Note: Material thickness is the thickness on which the IQI is based. 

10.0 PENETRAMETERS (IQI): 

A. Material- IQ!s shall be selected from either the same alloy material group or grade as 
identified in SE-1025, or SE-747, as applicable, or from an alloy material group or 
grade with less radiation absorption than the material being radiographed. 

B. Size- The designated hole IQI or essential wire shall be as specified in Table T-276. 
A thinner or thicker hole-type IQI may be substituted for any section thickness listed 
in Table T-276, provided an equivalent IQI sensitivity is maintained. See T-283.2. 

C. Welds with Reinforcements- The thickness on which the IQI is based is the nominal 
single-wall thickness plus the estimated weld reinforcement not to exceed the 
maximum permitted by the referencing Code Section. Backing rings or strips shall not 
be considered as part of the thickness in IQI selection. The actual measurement of the 
weld reinforcement is not required. 

D. Welds without Reinforcements- The thickness on which the IQI is based is the nominal 
single-wall thickness. Backing rings or strips shall not be considered as part of the 
weld thickness In IQI selection. 

E. Welds Joining Dissimilar Materials or Welds With Dissimilar Filler Metal - When the 
weld metal is of an alloy group or grade that has a radiation attenuation that differs 
from the base material, the IQI material selection shall be based on the weld metal 
and be in accordance with T-276.1. when the density limits ofT-282.2 cannot be met 
with one IQI, and the exceptional density area(s) is at the interface of the weld metal 
and the base metal, the material selection for the additional IQ!s shall be based on the 
base material and be in accordance with T-276.1. 

F. Facilities for Viewing of Radiographs - Viewing facilities shall provide subdued 
background lighting of an intensity that will not cause troublesome reflections, 
shadows, or glare on the radiograph. Equipment used to view radiographs for 
interpretation shall provide a variable light source sufficient for the essential IQI hole 
or designated wire to be visible for the specified density range. The viewing conditions 
shall be such that light from around the outer edge of the radiograph or coming 
through low-density portions of the radiograph does not interfere with Interpretation. 
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G. Placement of IQis: 

a) Source-Side IQis: The IQI(s) shall be placed on the source side of the part 
being examined, except for the condition described in T-277.1 (b). 
When, due to part or weld configuration or size, it is not practical to place the 
!Ql(s) on the part or weld, the IQI(s) may be placed on a separate block. 
Separate blocks shall be made up of the same or radiographically similar 
materials (as defined in SE-1025) and may be used to facilitate IQI positioning. 
There Is no restriction on the separate block thickness, provided the IQI/area
of-interest density tolerance requirements of T-282.2 are met. 
i) The IQI on the source side of the separate block shall be placed no 

closer to the film than the source side of the part being radiographed. 
ii) The separate block shall be placed as close as possible to the part being 

radiographed. 
iii) The block dimensions shall exceed the IQI dimensions such that the 

outline of at least three sides of the IQI image shall be visible on the 
radiograph. 

b) Film Side IQis: Where inaccessibility prevents hand placing the IQ!s on the 
source side, the IQ!s shall be placed on the film side in contact with the part 
being examined. A lead letter "F" shall be placed adjacent to or on the IQ!s, 
but shall not mask the essential hole where hole IQ!s are used. 

c) IQI Placement for Welds- Hole IQis: The IQ!s may be placed adjacent to or 
on the weld. The identification number(s) and, when used, the lead letter"F", 
shall not be in the area of interest, except when geometric configuration makes 
It impractical. 

d) IQI Placement for Welds- Wire IQis: The !Qls shall be placed on the weld so 
that the length of the wires is perpendicular to the length of the weld. 

e) IQI Placement for Materials other than Welds: The IQ!s with the IQI 
identification number(s), and, when used, the lead letter "F", may be placed 
in the area of Interest. 

f) Number of IQI's: When one or more film holders are used for an exposure, at 
least one IQI image shall appear on each radiograph except as outlined in (b) 
below. 

(a) Multiple !Qls: 

If the requirements of T-282 are met by using more than one IQI, one shall 
be representative of the lightest area of interest and the other the darkest area 
of interest; the intervening densities on the radiography shall be considered as 
having acceptable density. 

(b) Special Cases: 

1) For cylindrical components where the source is placed on the axis of the 
component for a single exposure, at least three IQ!s, spaced 
approximately 120' apart, are required under the following conditions: 
I) When the complete circumference is radiographed using one or 

more film holders, or 
ii) When a section(s) of the circumference, where the length 

between the ends of the outermost sections span 240' or more, 
is radiographed using one or more film holders. Additional film 
locations may be required to obtain necessary IQI spacing. 
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2) For cylindrical components where the source is placed on the axis of the 
component for a single exposure, at least three IQ!s, with one placed at 
each end of the span of the circumference radiographed and one in the 
approximate center of the span, are required under the following 
conditions: 
i) When a section of the circumference, the length of which is 

greater than 120" and less than 240" is radiographed using just 
one film , or 

ii) When a section(s) of the circumference, where the length 
between the ends of the outermost sections span less than 240" 
is radiographed using more then one film holder. 

3) In (1) and (2) above, where sections of longitudinal welds adjoining the 
circumferential weld are radiographed simultaneously with the 
circumferential weld, an additional IQI shall be placed on each 
longitudinal weld at the end of the section most remote from the 
junction with the circumferential weld being radiographed. 

4) For spherical components where the source is placed at the center of the 
component for a single exposure, at least three IQ!s, spaced 
approximately 120" apart, are required under the following conditions: 
i) When a complete circumference is radiographed using one or 

more film holders, or 
ii) When a section(s) of a circumference, where the length between 

the ends of the outermost sections span 240" or more, is 
radiographed using one or more film holders. Additional film 
locations may be required to obtain necessary IQI spacing. 

5) For spherical components where the source is placed at the center of the 
component for single exposure, at least three IQ!s, with one placed at 
each end of the radiographed span of the circumference radiographed 
and one in the approximate center of the span, are required under the 
following conditions: 
i) When a section of a circumference, the length of which is greater 

than 120" and less than 240", is radiographed using just one film 
holder, or 

ii) When a section or sections of a circumference, where the length 
between the ends of the outermost sections span less than 240" 
is radiographed using more than just one film holder. 

6) In (4) and (5) above, where other welds are radiographed 
simultaneously with the circumferential weld, one additional IQI shall 
be placed on each other weld. 

7) For segments of a flat or curved (ie. Ellipsoidal, torispherical, toriconical, 
elliptical, etc.) component where the source is placed perpendicular to 
the center of a length of weld for a single exposure when using more 
than three film holders, at least three !Qis, one placed at each end of 
the radiographed span and one In the approximate center of the span, 
are required. 

8) When an array of components in a circle is radiographed, at least one 
IQI shall show on each component image. 

9) In order to maintain the continuity of records involving subsequent 
exposures, all radiographs exhibiting !Qis that quality the techniques 
permitted in accordance with (1) through (6) above shall be retained. 
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11.0 IQI SENSITIVITY 

A) Required Sensitivity: Radiography shall be performed with a technique of sufficient 
sensitivity to display the designated hole IQI image and the 2T hole, or the essential 
wire of a wire IQI. The radiograph shall also display the IQI identifying numbers and 
letters. If the designated hole IQI image and 2T hole, or essential wire, do not show 
on any film in a multiple film technique, but do show in composite film viewing, 
interpretation shall be permitted only by composite film viewing. 

B) Equivalent Hole-Type Sensitivity: If a thinner or thicker hole-type IQI than listed in 
Table T-276 was substituted, an equivalent IQI sensitivity, as specified in Table T-283, 
shall have been maintained as well as all other requirements for radiography having 
been met. 

12.0 SHIMS UNDER HOLE -TYPE IQis: 

For welds, a shim of material radiographically similar to the weld metal will be placed between 
the part and the penetrameter, if needed, so that the radiographic density throughout the area 
of interest is no more than minus 15% from (lighter than) the radiographic density through 
the penetrameter. The shim dimensions will exceed the penetrameter dimensions such that 
the outline of at least three sides of the penetrameter image will be visible on the radiograph. 

13.0 LOCATION MARKERS: 

Location markers, which are to appear as radiographic images on the film, shall be placed on 
the part, not on the exposure holder/ cassette. Their locations shall be permanently marked 
on the surface of the part being radiographed when permitted, or on a map, in a manner 
permitting the area of interest on a radiograph to be accurately traceable to its location on the 
part, for the required retention period of the radiograph that the required coverage of the 
region being examined has been obtained. Location markers shall be placed as follows. 

Single-Wall Viewing 

(A) Source Side Markers: Location markers shall be placed on the source side when 
radiographing the following: 
1. Flat components or longitudinal joints in cylindrical or conical components 
2. Curved or spherical components whose concave side is toward the source and 

when the "source-to-material" distance is less than the inside radius of the 
component. 

3. Curved or spherical components whose convex side is toward the source. 

(B) Film Side Markers: 

(C) 

1. Location markers shall be placed on the film side when radiographing either 
curved or spherical components whose concave side is toward the source and 

when the "source-to-material" distance is greater than the inside radius. 
2. As an alternative to source-side placement in (A) (1), location markers may 

be placed on the film side when the radiograph shows coverage beyond the 
location markers to the extent demonstrated by Fig. T-275 sketch, and when 
this alternate is documented in accordance with T-291. 

Either Side Markers: Location markers may be placed on either side or film side when 
radiographing either curved or spherical components whose concave side is toward the 
source and the "source-to-material" distance equals the inside radius of the component. 

Page 7 of 21 



( 

KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 
Double-Wall Viewing 

For double-wall viewing, at least one location marker shall be placed adjacent to the weld (or 
on the material in the area of interest) for each radiograph. 

Mapping the Placement of Location Markers 

When inaccessibility or other limitations prevent the placement of markers as stipulated in 
T-275.1 and T-275.2, a dimension map of the actual marker placement shell accompany the 
radiographs to show that full coverage has been obtained. 

14.0 BACKSCATTER: 

Backscatter will be monitored by placing a lead symbol "B", v, inch high and 1/16th inch thick, 
on the back of each film holder. If the letter appears on any radiograph, the radiograph will 
be retaken with additional precautions to guard against backscatter. If a light image of the "B" 
as described in T-223, appears on a darker background of the radiograph, protection from 
backscatter is insufficient and the radiograph shall be considered unacceptable. (A dark image 
of the "B" on a lighter background is not cause for rejection ) 

15.0 EXAMINATION METHODS: 

A single-wall exposure technique will be used for radiography whenever practical. When it is 
not practical to use a single-wall technique, a double-wall technique will be used. An adequate 
number of exposures will be made to demonstrate that the required coverage has been 
obtained. 

Single-Wall Technique 

In the single wall technique, the radiation passes through only one wall of the weld (material), 
which is viewed for acceptance on the radiograph. 

Double-Wall Technique 

When it is not practical to use a single-wall technique, one of the following double-wall 
techniques will be used. 

(a) Single-Wall Viewing. For materials and for welds in components, a technique may 
be used in which the radiation passes through two walls and only the weld (material) 
on the film side wall is viewed for acceptance on the radiograph. When complete 
coverage is required for circumferential welds (material), a minimum of three 
exposures taken 120° to each other will be made. 

(b) Double-Wall Viewing. For materials and for welds in components 3V2" (89mm) or 
less in nominal outside diameter, a technique may be used in which the radiation 
passes through two walls and the weld (material) in both walls is viewed for acceptance 
on the same radiograph. For double-wall viewing, only a source side penetrameter will 
be used. Care should be exercised to ensure that the required geometric unsharpness 
is not exceeded. If the geometric unsharpness requirement cannot be met, then 
single-wall viewing will be used. 

(1) For welds, the radiation beam may be offset from the plane of the weld at an 
angle sufficient to separate the images of the source side and film side portions 
of the weld so that there is no overlap of the areas to be interpreted. When 
complete coverage is required 1 a minimum of two exposures taken 90° to each 
other will be made for each joint. 
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(2) As an alternative, the weld may be radiographed with the radiation beam 

positioned so that the images of both walls are superimposed. When complete 
coverage is required, a minimum of three exposures taken at either 60° or 120° 
to each other will be made for each joint. 

(3) Additional exposures will be made if the required radiographic coverage cannot 
be obtained using the minimum number of exposures indicated in (b)(l) or 
(b)(2) above. 

16.0 FILM PROCESSING: 

A. Manual Developing of Film 

1. 
2. 
3. 
4. 
5. 
6. 

Developing 
Stop Bath 
Fixer 
Wash 
Rinse 
Drying 

Minimum 5 minutes@ 68°F. 
30 seconds to one minute. 
Minimum 5 minutes 
Minimum 20 minutes in running water 
Dip in photo-flow solution to promote even drying. 
Manual drying can vary from still air drying at ambient 

temperature to as high as 140°F with air circulated by a fan. 
Follow manufacturers recommended drying conditions. Take 
precaution to tighten film on hangers so that it can not touch in the 
dryer. Too hot a drying temperature at low humidity should be avoided. 

B. Automatic Processing of Film 

1. As a general guideline follow the manufacturer's recommendations for industrial 
processing of film. 

2. Solution temperatures are to be checked daily with a thermometer to ensure that the 
processor's thermometers are accurate. 

3. Check machine speed to comply with the manufacturer recommendations. 
4. Check the replenishment of solutions. These are ongoing checks as films are being 

processed. 
5. Ensure rollers are clean with no foreign matter settled on the rollers. 
6. Make sure that the dryer is clean and that no foreign matter is settled on the rollers. 
7. Ensure films are uniformly dried. 
8. The heat setting used for air temperature should be compatible with the film 

manufacturer's recommendations. 

17.0 FILM DENSITY: 

A. Density Limitations 

The transmitted film density through the radiographic image of the body of the 
appropriate hole penetrameter or adjacent to the designated wire of a wire 
penetrameter and the area of interest will be 1.8 minimum for single film viewing for 
radiographs made with an X-ray source and 2.0 minimum for radiographs made with 
a gamma ray source. For composite viewing of multiple film exposures, each film of 
the composite set will have a minimum density of 1.3. The maximum density will be 
4.0 for either single or composite viewing. A tolerance of 0.05 in density is allowed for 
variations between densitometer readings. 
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B. Density Variations 

a) General- If the density of the radiograph anywhere through the area of interest 
varies by more than minus 15% or plus 30% from the density through the body 
of the hole penetrameter or adjacent to the designated wire of a wire 
penetrameter, within the minimum/maximum allowable density ranges specified 
as above, then an additional penetrameter will be used for each exceptional 
area or areas and the radiograph retaken. When calculating the allowable 
variation in density, the calculation may be rounded to the nearest 0.1 within 
the range as specified above. 

b) With Shims- When shims are used the plus 30% density restriction of (a) above 
may be exceeded, provided the required penetrameter sensitivity is displayed 
and the density limitations of above are not exceeded. 

c) Density Measurement- Film density to be measured by calibrated densitometer 
or by comparison to certified film density strip as per ASME Section V, Article 
2 Para. T262 which reads as follows: 

Densitometers- Densitometers shall be calibrated at least every 90 days during 
use as follows: 

i) A national standard step tablet or a step wedge calibration film, 
traceable to a national standard step tablet and having at least 5 steps 
with neutral densities from at least 1.0 through 4.0, shall be used. The 
step wedge calibration film shall have been verified within the last year 
by comparison with a national standard step tablet unless prior to first 
use, it was maintained in a light tight and waterproof sealed package as 
supplied by the Manufacturer. Step wedge calibration films may be used 
without verification for one year upon opening, provided it is within the 
manufacturer's stated shelf life. 

ii) The densitometer manufacturer's step-by-step instructions for the 
operation of the densitometer shall be followed. 

iii) The density steps closest to 1.0, 2.0, 3.0 and 4.0 on the national 
standard step tablet or step wedge calibration film shall be read. 

iv) The densitometer is acceptable if the density readings do not vary by 
more than ± 0.05 density units from the actual density stated on the 
national step tablet or step wedge calibration film. 

Step Wedge Comparison Films: -Step wedge comparison films shall be verified 
prior to first use, unless performed by the manufacturer as follows: 

i) The density of the steps on a step wedge comparison film shall be 
verified by a calibrated densitometer. 

ii) The step wedge comparison film is acceptable ifthe density readings do 
not vary by more than± 0.1 density units from the density stated on the 
step wedge comparison film. 

Periodic Verification: 

i) Densitometers - Periodic calibration verification checks shall be 
performed as described in T-262.1 at the beginning of each shift, after 
8 hours of continuous use, or after change of apertures, whichever 
comes first. The densitometer is acceptable if the density readings are 
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within ± 0.05 of the calibration readings determined in T-262.1 (c). 

ii) Step Wedge Comparison Films: Verification checks shall be performed 
annually per T-262.2. 

Documentation: 

i) Densitometer calibration readings required by T-262.1 (c) shall be 
documented, but the actual readings for each step do not have to be 
recorded. Periodic verification readings required by T-262.3 do not have 
to be recorded. 

ii) Step Wedge Calibration Films: Step wedge calibration film verifications 
required by T-262.1 (a) shall be documented, but the actual readings for 
each step do not have to be recorded. 

iii) Step Wedge Calibration Films: Step wedge calibration film verifications 
required by T-262.2 and T-262.3 (b) shall be documented, but the 
actual readings for each step do not have to be recorded. 

18.0 IDENTIFICATION OF RADIOGRAPHS: 

A system shall be used to produce permanent identification on the radiograph traceable to the 
contract, component, weld or weld seam, or part numbers, as appropriate. In addition, the 
Manufacturer's symbol or name and the date of the radiograph shall be plainly and 
permanently included on the radiograph. This identification system does not necessarily 
require that the information appear as radiographic images. In any case, this information shall 
not obscure the area of interest. 

Each radiograph will show the following information: 
1. Manufacturer1s name or initials. 
2. Contract or job number. 
3. Vessel, componentr weld, seam or spot number. 
4. Location markers- at least two location markers will be shown on each film. 

Markers at extremities of area of interest on each film will be common to 
adjacent films, to indicate that sufficient coverage has been achieved. 

5. Date of inspection 
[ASME Section V, Article 2, T275 (2010 Edition, 2011a Addendum) 

19.0 EVALUATION 

Quality of Radiographs: All radiograph shall be free from mechanical, chemical, or other 
blemishes to the extent that they do not mask and are not confused with the image of any 
discontinuity in the area of interest of the object being radiographed. Such blemishes include, 
but are not limited to: 

(a) fogging 
(b) processing defects such as streaks, watermarks, or chemical stains; 
(c) scratches/ finger marks, crimps 1 dirtiness, static marks, smudges, or tears; 
(d) false indications due to defective screens. 
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20.0 INSPECTION REPORTS AND DOCUMENTATION 

Evaluation by Manufacturer: The appointed Level II or Level III examiner shall be 
responsible for interpretation, evaluation, and acceptance of the completed radiographs to 
assure compliance with the requirements of Article 2 and the referencing Code Section. The 
Manufacturer will be responsible for the review and acceptance. As an aid to the 
review and evaluation, the radiographic technique documentation required by T-291 shall 
be completed prior to the evaluation. The radiograph review form required by T-292 shall 
be completed during the evaluation. The radiographic technique details and the radiograph 
review form documentation shall accompany the radiographs. Acceptance shall be 
completed prior to presentation of the radiographs and accompanying documentation to the 
Inspector. 

___ Radiographic Technique Documentation Details: The appointed level II or Level 
III examiner shall prepare and document the radiographic technique details. As a 
minimum, the following shall be provided: 

1. Identification -manufacturer's name or initials 
Contract/job number 
Vessel, component, weld, weld seam or spot number 

2. The dimensional map (if used) of marker placement in accordance with T-275.3 
3. Number of radiographs (exposures) 
4. X-ray voltage or isotope type used 
5. Source size 
6. Base material type and thickness, weld thickness, weld reinforcement thickness, 

as applicable 
7. Source-object-distance 
8. Distance from source side of object to the film 
9. Film manufacturer and type used 
10. Number of film in each film holder/cassette 
11. Single or double wall exposure and viewing 

See attachment #2 Radiographic Examination Report which is in accordance with T.292 

21.0 PROCEDURE CERTIFICATION 

This standard inspection and weld test procedure is prepared in accordance with T-150, 
ASME Section V, Article 1 (2010 Edition, 2011a Addendum). 

22.0 REVISIONS: 

Rev. 00 
Rev. 01 
Rev. 02 

June 2010 
February 2011 
September 2011 

23.0 ATTACHMENTS: 

1 Radiography technique sheets (2 of) 

2. RT inspection report sheet (1 of) 

3. ASME Section VIII, Div. 1, Paragraph UW-51 and UW-52 (2010 Edition, 2011a 
Addendum) 

4. ASME Section VIII, Appendix 7 (2010 Edition, 2011a Addendum) 
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ATTACHMENT 1 (1 of 2) 

TECHII!QU£ FOR SliiGLE OR MULTIPLE HPOSUR~S 011 

C!RCIA4FERENllAL BUll \IH05 

TechniQue lA 

Mlnlm~rn o.o. - Greater than 31'. Inches. 
Exi!.:Su;;-:fechnigue -Single \loll T-271 

Rad\ogr~ph Viewlnq - Single IMII 
I.Q.J. Penetrameter- Selen1on- T-276 

-Placement- Source ~Ide T-277,Ja 
-film side T-277.Jb 

Location Mar~er Placement - Either >ide T-275 

Source - lleld - Film Arrangeme<!t 

/~~1~ntimate contact . --l ::.::::· 
sonrce 

0 SFD-0 
_/ 

~ (single e~posures will ;hO~< 
one penl'trameter) 

Technique IC 

TECHNIQUE FOR BUTT WHO& Oil 

SMALL DIAMETER PIPE 

Maximum 0.0. - 31'. inches 

Exposure Technique 

Radio9raph Viewing 

I.Q.I. Penetrameter 

~ Double Wall T 272.1 

- OoubleWall 

- Selection - T 276 
- Placement - Source side 

Location Marker Placement - Either side T 275 

Source - Weld - Fi lrn Arrangement 

-T277.1(a) 

0-o--- Source- ~ 
EllPTJCAL Tf_CHHJQUE :/ SJ"D 1?." ~lin, i 

~etcrs / 

"'"""' - ·J--. --
each other / Location 

; ~Marlter 

SUPERII1POSEO TECHNIQUE 

Min. J 
6o"" to 

____ ;;;;-;;-;;;-;;..;"&&.::;.. ""- film__... 

\"----Source ---1- ~ 
31"0 12" Min. ; 

' !,·, ~Pcnetrametersl 
··-•. ~ y. 

exposures r 
each other 

Location 
Marker 

......._____Film___.., 
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ATTACHMENT# 1 (2 of 2) 

TECWIIOU( FOR SI~GLE £1~0SU~!"~ 

0.~ LUHGJTUnlWil UUTT IIElQ_~ SEI\1\5 

TecMi<lue IU 

Hinlnn o.o. - Seo. note I 
~cMiqve - Single llol! T-271. 

Rodtosrap~ Vle~lng - Single IIIli 
I.Q.I. Peneua,.ter- Selection • T-276 

• Pla\':ecr.ent. Source •ide- I-U7.1 !•I 

LocMI<>" IQrker Place..,nt • Either ,;do - 1 21~. 

Source • Held - Fill> ArraMer.ent 

fll"' l.n inti<•atc 
conUet vd th 
><orltl'lecu 

~!___!_;_ ~ii~e~i~~ ~~c~'tl"ol:1:~~~;~~~,~~n~:~g1b~~ I i~wt~~~~~;~:t n~"~/~~e 0~b~~" 
technique will be u•eO. 
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ATTACHMENT #2 

KVInspection Services Ltd. 
Radiographic Examination Report 

RT 
Specification Acceptance Criteria 

ASME APH)50 CSA Other 

Customer Date ,__ ____ ,_, ____ , --: 
j Location l t P, 0. # 
! P;~ject ----- -- i- ... -..... " ....... ----------~----~--· , ____ !'_Si,op order# 

i Pro~-ad~;~~--··-·+- . '"""" ... ·------------lW~~:;;~·j·;~-~t·#~-r-----
l_Iect~~~~a~- : =-~------ ··------------=:·~-------·~t?GSB-R~;# _____ ; ____ _ 
I Technical Data I 

------1 
1 _Material Typ_~ --·---- C!Hbon Alloys !sotopo !R 192 0\iwr Physlca!JF'(>ca! Slz-o 

\---~as~~-~~~~~l__:!:_!l_!~-~~ess Exposure Srngl& Woi! Dmm!n W£;11 

Weld Thickness Vie-w Single '~'8li o~~ub!e Wa'' 

Film per Cassetto 

1---------- "' " " --------
PWHT j No 

' Reinforcement Number of Exposures 

:!'il;;;N!i9. Mi~i-m~~ s~-~;;~o to Object Distance I 
Film Type ; Ma~i~-u;~- Dl~i~nce ~~~~~' So~;-~G -sidu of Objuct to FUm I 

UNIT No. SLAG l.O.I'. L.O.F. CRACK ! : U.C. , OoHERS ACC REJ 

i ' 

. ...•. 

f-- . 
' 

,-

"--- . . 

I - ---

- -- ... ..... .. -- ----

....... , .. ..... 

i 
' 

: . . ......... 

- ------ --- --· ·+---· .... .. -----· --········ 

······ -- . --- -- ... -··'·· •....... 

- ···-··- ·-·-··· . ..... 

. -,--- --
. .... ................. . ....... 

! ······•··· 

..... .. 

. ... I· . .... 

. 
... 
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ATTACHMENT# 3 (1 of 2) 

20lla SECTION Vm- DIVISION t 

UW-51 RADIOGRAPHIC EXAMINATION OF 
WELDED JOINTS 

(aj All welde-d joints to be rndiogmphe.d sbaU b~ e:xmn
ined in accordance with Artide 2 of Section V exccpl o.ts 
specified below. 

(I) A complete set nf radiographs and record$, as 
des.ctibed in Art ide 2 of Section V, for each vessel or vesse-l 
part shaH be retained by the Manufacturer, us fol'lows: 

(a) films until the Mnnufacwrer's Data Report h~1s 
been signed by the Inspector: 

(b) records as required by this Division (J0-!3), 
(2) A written rndiographk examinJtion procedure is 

uot required. Demonstration of density and penetrametcr 
imuge requirements on production or technique radio· 
graphs shall be considered satisfactory evidence of compli~ 
nnce with Article 2 of Section V, 

{3) The requirements ofT~274.2 of Artkle 2 of Sec~ 
tion V are to be u~cd only as a gulde. Final acceptance of 
radiographs shall be based on the ability to see the pre~ 
scribed peuetrmneter image and the spcdfieJ hole or the 
designated wire of a wire penetmm(';tcr, 

(4) As an alternative to the radiographic examination 
requirements above, all welds. in material ~in. (J 3 nun) 
and greater in thickness may be cxumlned u;:;lng the ultra
sortie (UT) method per the requirements of 7 S5 of Section 
Ylll, Division 2. 

(b) IntlicHtlons shO\vn on the radiographs of welds and 
characterized as impmfections nrc unacceptable muler the 
following conditions and shall be repaired as. provided in 
UW-38, and the repair radiogn1phed to UW -51 or, at the 
option of the Manufacturer, ultrasonically exmnineU in 
accordance with the method described in Appendix 12 
~md the swndard:\ specified in this paragraph, provided the 
defect has been confinnd by the ultrasonic examination 
to the satisfaction of the Authorized Inspector prior to 
making the repair. _For material thicknesses in excess of 1 
in. (25 mm), the concurmnce of the user !>hall be obtained. 

1•1 

This ultrasonic examination shnH be noted und .. ~r remarks 
on the- Manuhtcturer' s Data Rtport Form: 

( 1) any indication characterized as a crack or zone 
of incomplete fusion or penetration; 

i2) any other elongated indictl!ion on the radiograph 
which has kngth grenter than: 

where 

(aj ~-4- in. (6 mm} Ji)r r up ro ~in. (l9 mm) 
(b) ~t fort from-~ in. (19 mm) to 2J.-,) in. {57 mm) 
(c) Z in. (19 mm) fort O\'Cf 2~ in. (57 Jlmi) 

1 -= the thickness of the weld .;;~xcludlng any aJJownble 
reinforcement. For a butt weld joining two mcm~ 
bcrs having different thicknesses at the we.!d, f 

is the thinner of these t\vo thicknesses. If a full 
penetration weld includes a fillet weld, the thick~ 
n~ss of the throat of the fillet :;hall be included in t, 

(3) any group of aligned indication_;; that h~tve nn 
aggregate length gre.akr than r in a length of 121, 1.'1\\."t~pt 

when lhc dhaance between the sw:ces~ive imperfections 
exceeds 6L where Lis the length of the longest imperfection 
in rhc group; 

(4) munded indicatinn~ in excess of rhm speciiied by 
the acceptance stamlanls give-n in Appendix 4. 
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ATTACHMENT# 3 (2 of 2) 

21H1a SECTION VUI - DlVISlON 1 

VW·52 SPOT EXAMINATION OF WELDED 
,JOINTS 

NOTE: Spn1 r;ldiogrilphing of<J wddedjoint is n~(:ugnized :ti- an effcl.'ti\'t) 
impeNion !Q(\L Th.:- sp<:H mdlogwphy rule~ tire ;!!so ~Oll$k\ercd to be an 
aid to qualhy t:(>ntrol. Sp1.11 rudiogr;.ph~ made dlr{'.ct!y :t!icr ,1 wddc'r or 
Ml operator h:ts cmnpkted a unit of w~·!d 1m:wes th<~t the- W<Ork is or i:< 
nol beiJJg done in ,Kt'Nd<m<:'~ with a sathfil>.'t\WY pn::...:cdure. If tht> work 
~~ tmsatisl:w!l->ry, '"<>ITecti l'e' S!e[h can thtn he Iuken tv impwve lh¢ wddiny 
in tht1 su!JSC\[U~·nl unih. which ut\l[lhl~li<)!hlbiy will 1mpro\·,_. the \Veld 
quality. 

Spnt rudk>gmphy in ac.:nrdan.cc with the.~c nrks WJI1 not ensure a 
f;~brk<~tion pr.>dt1t:1 l\f prcJctcm1lnNl qu~!ity kw! thruugh(lul, li mu~! h<1 
reah?l'd that 1m IKU~pted \'t's~d under these spot rJ.di<;.graphy n!!C$. 1\lQ.Y 

>till ~-on!atn ddct'l$ whkh might b.: dist:b~td ou funher .:x:1mination. If 
u!! radiogmphi.:nlly di.;,ck>~ed wdd tkk~:!s must he chrmnil!t'd fmm J 

\'<;sse!. then 1 t¥)(\o. mdiograp1Jy mtt~l Ill' cmj)kJye<L 

(aJ Bun we!dedjoint.s v:hich art to be spot tadiographed 
shn!l be examined locnlly as provided herein. 

(bj Minimum l;·xtent t4'Spnt Rudio,~rapliic Examination 
(I) One spot. shull bt examined on cn~h vessel for 

em;h 50 fl: CIS m) increment of weld or fructlon thereof 
for which aj(1int cffkie.ncy from column (b) of Table UW~ 
! 1 is selected. However, for identical V\':!'iscls or parts, euch 
with less than 50 ft ns m) of weld for which a joint 
efliciency from column (b) of Table UW~I2 b selected, 
50ft ( 15 m) in(.Tements of w~ld may be rcpn::scnted by 
one spot exmninntkm, 

(2} For each increment of weld h.) be (,\x\imincd. a 
sufficient number of ;;pot radiographs shall be taken to 

e.xamine the welding of each welder or welding operator. 
Under conditions whe-re two or more welders or welding 
opennors make weld layers 'in a joint1 or on the two side:-: 
of J doubleA\'eldcd butt joint, one spot may r<"prescnt the 
work of all welders or welding operatol's. 

(3 J Each spot examination shall be made as won as 
practicable alttJr <.~omp1etimt of the increment of weJd to 
be examined. The lo..:-<ttinn of ihc spot shall be chosen by 
the Inspector alter completion of the increment of welding 
to be Cli-<lmined, e.xcept that when th0 lnspcc.tor has been 
1wtiflcd in ndvmH.:e and cannot be present or otherwise 
m~kc the sdcction, the. tvtanufacwrcr may exercise his own 
judgm<::nt in ~ckcting the spot~. 

(4) Radiogmph~ required ht specifk lvcations 10 s.:n
isfy the ruks or other paragraphs, such as UW~9{d). 
U\V~ ll (n)(:5 ){b), <lnd lJW- 14(b), shall not be used to satisfy 
t!K requirenwn!s fnr spot radiography. 

( c 1 Standords./br .)'ppt Radiog·mphic Excunination, Spot 
examination by rndiogruphy shall be mnde. in a\·cordnnce 
with the technique prescribed in UW -5Ha). The minimum 
length of spN radiograph shall be () in, Spot rudiogrnphs 
may be retained or he discarded by the. Manufacturer after 
Jcceptancc of the vesseJ by the lnspecwr. The acceptability 
of weld~ exumlnetl by spot radiography shall be judged by 
the following stamlnrds: 

f 11 Welds in which indiclttions <u·e clmnu::terizeJ <W 
crack!> o!' zone;;; of incomplete fusion or pl.':nctratlon shaH 
be U!l<l\.'~cptab!e. 

(2j Welds having indkat1ons characterized a~ slag 
inclusions or cavities are lm;Kcepti!ble- whe.n the indication 
lenglh exeecds ~~\!, where t is dclined as shown in 
UW-5Hbh2). For nll thicknesses, indication:-; less than 
}~in. (6 mm) <~rc acceptable, nnd indicmions greakr than 
)4 in. ( 19 rmn) <1re unacceptable. Jvh1hiplt aligned indica
tions meeting the.se w;:reptance- ~;rlterin are acceptable when 
the sum of their long.e::;t ditnCJI&ions indkatlom.- doc~ not 
exceed t wlthit1 (!length ()f 6t {or proportionally for 1·adio~ 
gl'aph:;:; shorter than 61). and when the longest length L for 
ead1 indication js separDtcd by a distance not Jcs;~; than 3/~ 
from ndjncent iudie<:ttions, 

( 31 Rounded indications nrc not <1 factor in the a~.,~cepl~ 
"bi!ity M W('.kh; not rrquireJ to be fully rudiogrnphcd. 

(d) E1'(1i1Wtion awl Rt•tests 

(/) When a spot. radiographed as required in (hJ(l) 
l~r (b)(2) nhovc, i~ ucceptnble in a(.'<:Ordnnce with (c}(l) 

and (<:)(2) ahove, the entire. wc.•ld increment represented hy 
tl1i:;; radingrnph is acceptable. 

(2J Wln.m a spot. wdiograpbed a.~ required in (b)(l) 
or (b J(2) above, has been examined and 'the mdiogmph 
dhdoscs wddlog_ which does not comply with the mini
mum quality requirement::-; of (c)(l) or (c)(2} Jbove, two 
additional spots shalt be r(tdiographicnlly examined in the 
same wdd increment at h.Kations HWny J'rom rhe original 

spot. The locations of these additional spots shall be deter
mined by the In~pector or fabricator as provided for the 
origlnnl spot examination in {b)(3) above, 

(a) If the two additional spots examined show 
welding which meets the minimum quality requirements 
or (c)(!) nnd (c)(2) above, the cntil'e weld increment repre~ 
sentcd by the three rttdiographs is acceptable provided the 
detects disdos~ll by the fin;t of the three radingmphs .are 
removed and the ~trca repaired by welding, The weld 
repaired areu shall be radiographically cxnmine.d in accor
dance with the foregoing requireme.nts of UW-52. 

(b) If either of the two additional spots examined 
shows welding which. does not comply with the- minimum 
quality reqtlirements (Jf (c)( I) or (c)(2) above, the entire 
increment of weld repres.ented shall be. rej~cted, The entire 
rejected weld shaH be removed and the joint shall be 
rewelded or, ut the fabricatnr's option, the C1ltire increment 
of weld rcprest~nted shull be <::omplete!y radiographed and 
Only defects need be corrected. 

(c) Repair welding shall be perfonned using a qual
ified procedure and in a manner acceptable to the "Inspector. 
The rewelded joint, or the weld repaired areas, shall be 
spot ro.diogruphically examined nt one location in accor~ 
dance with the foregoing requirements of UW~52, 

Pagel7of21 



KV INSPECTION SERVICES LTD. RT# 6 Rev. 02 September 2011 

ATTACHMENT 4 (1of 4) 

MANDATORY APPENDIX 4 
ROUNDED INDICATIONS CHARTS 

ACCEPTANCE STANDARD FOR 
RADIOGRAPHJCALLY DETERMINED 
ROUNDED INDICATIONS IN WELDS 

4·1 APPLICABILITY OF THESE 
STANDARDS 

These standards are applicable to ferrilic, austenitic, and 
nonferrous materials. 

4-2 TERMINOLOGY 

(a) Rounded Indications. Indications with a maximum 
length of three times the width or less on the radiograph 
are defined as rounded indications. These indications may 
be circular, elliptical, conical, or irregular in shape and 
may have tails. When evaluating the size of an :indication, 
the tail shall be included. The indication may be from any 
imperfection in the weld, such as porosity, slag, or tungsten. 

(b) Aligned Indications. A sequence of four or more 
rounded indications shall be considered to be aligned when 
they touch a line parallel to the length of the weld drawn 
through the center of the two outer rounded indications. 

(c) Thickness t. tis the thickness of the weld, excluding 
any allowable reinforcement. For a butt weld joining two 
members having different thicknesses at the weld, t is the 
thinner of these two thicknesses. If a full penetration weld 
includes a fillet weld, the thickness of the throat of the 
fillet shall be included in t. 

4~3 ACCEPTANCE CRITERIA 

(a) Image Density. Density within the image of the indi~ 
cation may vary and is not a criterion for acceptance or 
rejection. 

(b) Relevant Indications. (See Table 4~ 1 for examples.) 
Only those rounded indications which exceed the following 
dimensions shall be considered relevant. · 

(1) Y10t fort less than~ in, (3 mm) 
(2) 1/ 64 in, for t from Ys in. to ~ in. (3 mm to 

6 nun), incl. 

(3) ~2 in. fort greater than~ in. to 2 in. (6 nun to 
50 mm), incl. 

(4) Y16 in. fort greater than 2 in. (50 mm) 
(c) Maximum Size of Rounded Indication. (See 

Table 4~1 for examples.) The maximum permissible size 
of any indication shall be ~t, or %2 in. (4mm), whichever 
is smaller; except that an isolated indication separated from 
an adjacent indication by 1 in. (25 mm) or more may be 
~t, or !4 in. (6 mm), whichever is less. For t greater than 
2 in. (50 mm) the maximum pennissible size of an isolated 
indication shall be increased to~ in. (10 mm). 

(d) Aligned Rounded Indications. Aligned rounded indi
cations are acceptable when the summation of the diameters 
of the indications is less than t in a length of 12t. See 
Fig. 4-1. The length of groups of aligned roul).ded indica
tions and the spacing between the groups shall meet the 
requirements of Fig. 4-2. 

(e) Spacing. The distance between adjacent rounded 
indications is not a factor in detennining acceptance or 
rejection, except as required for isolated indications or 
groups of aligned indications. 

(f) Rounded Indication Charts. The rounded indications 
characterized as imperfections shall not exceed that shown 
in the charts. The charts in Figs. 4-3 through 4-8 .illustrate 
various types of assorted, randomly dispersed and clustered 
rounded indications for different weld thicknesses greater 
than ~ in, (3 mm). These charts represent the maximum 
acceptable concentration limits for rounded indications. 
The chart~ for each thickness range represent full-scale 
6 in. (150 mm) radiographs, and shall not be enlarged or 
reduced. The distributions shown are not necessarily the 
patterns that may appear on the radiograph, but are typical 
of the concentration and size of indications pennitted, 

(g) Weld Thickness t less than 118 in. (3 mm). For t 
less than ~ in. (3 mm) the maximum number of rounded 
indications shall not exceed 12 in a 6 in. (150 rum) length 
of weld. A proportionally fewer number of indications shall 
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ATTACHMENT 4 (2 of 4) 

Thickness t, 
ln. 

Les5 than '/e 

~r. to 2, lncL 
Over 2 

Thickness t, 
mm 

Li;'SS tl~10 .3 
3 
5 
6 

8 
10 
11 
13 

14 
16 
17 

19.0 to 50, inc!. 
Over 50 

TABLE 4-1 

Customary Units 

Maximum Size of 
Acceptable Rounded 

Indfcat1on1 in. 

Random Is-olated 

~t 

o.o:n 
0.047 
0,06.3 

0.078 
0.09] 
0.109 
0.125 

0.142 
0.156 
0.156 

0.156 
0.156 

Y>t 

0.042 
0.063 
0.083 

0.104 
0.125 

0.146 
0.168 

(1.188 

0.210 
0.230 

(L250 
0.375 

S! Units 

Maximum Size of 
Accer>tab!e RoundW 

lndkatlotl, mm 
--·--··--------··-·----~--

Random Isolated 

~t ~;{ 
0.7'Y L07 
],]9 1.60 
L&O 2.11 

1.98 2.64 
2.31 ;ua 
2.77 3.71 
3.18 4.27 

3.61 4.78 
3.96 5.33 
3.96 5.84 

3.96 6.35 
3.96 li.53 

21Hln SECTION I'll!- DIVISION l 

Max1mum Slze of 
Nonre!evant 

Indication, ln. 

l;;.ot 
0.015 
0.015 
OJ)l5 

0.031 
0.031 
0.031 
0.031 

0.031 
0.031 
o.o:n 

0.031 
0.063 

Maximum Size of 
Nonre!evant 

lndlcaUon1 mm 

'l::,;t 
0.38 
0.38 
0.33 

0.79 
0.79 
0.79 

0.79 

0.7() 

0.79 
0.79 

0.79 
1.60 

be permitted in welds less than 6 in. 050 mm} in length. 
(h) Clustered Indications. The illustration~ for clustered 

indications show up to four times as muny indications in 
a local area, as that shown in the illustrations tOr random 
indications. 111e length of an acceptable cluster shall not 
exceed the lesser of 1 in. (25 mm) or 2!. \Vhere rnore than 
one duster is present: the sum of the lengths of the dusters 
shall not exceed l in. (25 mm) in a 6 in. ( 150 mm) 
length weld. 

GENERAL NOTE: Thi:. Table contains exampl<'s oniy. 
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ATTACHMENT 4 (3 of 4) 

. -----• 

FIG.4-l AUGNW R()'JJIJMO JNO!CA'rlONS 

!..~•lr11u"l Group (~'l<l1h 

!-;"i/;;in.l6 mmi fur rloss :llo.~ :V: I« 11~ mml 
~ ~ 113: k>f1\\<, in, \1~n1ttllt~2'~in. 1!.1 mml 
1- ' ''• •n. lt!!.,,.,)f<>r t~<o01•"tl>o~~114 lo.l5' mm) 

M>ni""'_m Sr<l-.>~ S~ac.'>il 
:;t;;;1;.;...;,i!>1ho~!J"."olthc 

IMg<"" O<ljoc.~.ot ,;roup ~<ina 
,..olu>to~ 

~lG. 4-2 GROIJPS Of .1.UGN€t! ROUND EO JN!IItATIO~S 

i 
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1.0 PURPOSE AND SCOPE 

The magnetic particle examination method and acceptance standards described herein will be 
used for the examination of all fabricated pipe and pressure vessel welds and base metals in 
ferromagnetic materials when required by the contract and complies with the requirements of 
ASME Section VIII, Division 1, Appendix 6 (2010 Edition, 2011a Addendum), ASME Sect. V, 
Article 7 (2010 Edition, 201la Addendum) and ASME Section V, Article 25 SE709 (2010 Edition, 
2011a Addendum). 

2.0 REFERENCES 

ASME Section VIII, Division 1, Appendix 6, "Methods for Magnetic Particle Examination" 
(2010 Edition, 2011a Addendum). 

ASME Section V, Article 7, (2010 Edition, 2011a Addendum), "Non-Destructive Examination." 

ASME Section V, Article 25 SE709 (2010 Edition, 2011a Addendum), Standard Guide for 
Magnetic Particle Examination. 

3.0 GENERAL REQUIREMENTS 

Contractual obligations imposed by code or specifications will have precedence over this 
procedure in the event of conflict. 

Deviation from this procedure is not permitted without client authorization. 

4.0 PERSONNEL 

All personnel associated with this examination will be qualified In accordance with C.G.S.B. 
48.9712 and SNT-TC-1A (2006 Edition). Only Level II or Level III qualified personnel may 
evaluate results. 

5.0 EQUIPMENT 

Magnaflux Yoke Type Y-6, Magnaflux P90, Parker Contour Probe DA-200, 
Electro Spect. -Ferrous Probe Model # ESX, or equivalent. 

Magnaflux Ferromagnetic Powder BA (red), 1 (grey) or 3A (black), Chemetall Oakite 825R (red), 
Circle Systems yellow dusting powder 66 or equivalent. 

Chemetall Oakite 8901W contrast aid (or equivalent). 

Parker Research Company magnetic particle blower Model PB1 

Magnetic particle field indicator as per figure T-764.1.1, Article 7, ASME Section V, ( 2 010 
Edition, 2011a Addendum). 

A calibrated Gold Bass Model DLM or Extech EA 31 - 1000 lx light meter or equivalent. 

Calibration of Equipment: 

Frequency: Magnetizing equipment shall be calibrated at least once per year, or whenever the 
equipment has been subjected to major electric repair, periodic overhaul or damage. If the 
equipment has not been used for one year or more, calibration shall be done prior to first use. 

Light meters: Light meters shall be calibrated at least once a year or whenever the light meter 
has been repaired. If light meters have not been in use for a year or more, calibration shall be 
done prior to first use 
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6.0 EXTENT AND METHOD 

All external and accessible internal surfaces defined by the client will be examined. The weld 
surface and 1"(25mm) either side of the reinforcement cap will be examined. 

A check of the examination surface shall also be conducted to locate any discontinuity surface 
openings which may not attract and hold magnetic particle particles because of their width. 

The method will be in accordance with ASME V, Article 7 (2010 Edition, 2011a Addendum). 
Examination will be done by the continuous method; that is the magnetizing current remains 
on while the examination medium is being removed. 

Alternating or direct current will be used as required. Yoke method only. 

7.0 PROCEDURE 

Sizes and shapes of items to be examined shall be unrestricted, provided the required magnetic 
flux can be proven adequate and maintained for the technique used. 

Surface conditioning is not generally required unless surface irregularities are present that 
would otherwise mask the indication of discontinuities. 

Prior to magnetic particle examination, the surface to be examined and any adjacent area 
within at least 1" (25mm) of the surface to be examined will be dry and free of any dirt, grease, 
scale, welding flux, spatter, oil or other extraneous matter that would interfere with the 
examination. 

Method of Particle Application: Dry particles to be applied by dusting directly onto the surface 
of the part being examined 

Non-Magnetic Surface Contrast Enhancement- Non-magnetic surface contrasts may be applied 
by the examiner to uncoated surfaces, only in amounts sufficient to enhance possible contrast. 
When non-magnetic surface contrast enhancement is used, it shall be demonstrated that 
indications can be detected through the enhancement. Thickness measurement of this non
magnetic surface contrast enhancement is not required. 

If non-magnetic coatings are left on the part in the area being examined, it shall be 
demonstrated that indications can be detected through the existing maximum coating thickness 
applied. When AC yoke technique is used, the demonstration shall be to the satisfaction of the 
inspector in accordance with the requirements of the referencing Code Section. 

Examination will not be done using dry particles on surfaces where temperature exceeds 600°F 
(316°C). 

Each area will be examined at least twice, with the lines of flux in one case approximately 
perpendicular to the lines of flux in the other. 

Field adequacy and direction will be checked by the magnetic particle field indicator. 

Yoke Method- Each alternating current electromagnetic yoke will have a minimum lifting power 
of at least 10 lbs (4.5 kgs.) at the maximum pole spacing that will be 3" minimum to 4" 
maximum. 

Each direct current or permanent magnetic yoke will have a lifting power of at least 40 lbs. 
(18.1 kgs.) at the maximum spacing that will be used. 

The lifting power of the yoke is to be checked once yearly or after any repair to the yoke. 
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Each weight will be weighed with a scale from a reputable manufacturer and stencilled with the 
applicable nominal weight prior to the first use. 

A weight need only be verified again if damaged in a manner that could have caused potential 
loss of material. 

Examination will overlap to assure 100% coverage. 

Surface discontinuities are indicated by accumulations of magnetic particles which should 
contrast with the examination surface. The colour of the magnetic particle powder shall be 
sufficiently different than the colour of the examination surface. 

The interpretation shall identify if an indication is false, non-relevant or relevant. False and 
non-relevant indications shall be proven as false or non-relevant. Interpretation shall be carried 
out to identify the locations of indications and the character of the indication. 

Discontinuities on or near the surface are indicated by retention of the examination medium. 
However localized surface irregularities due to machining marks or other surface conditions may 
produce false indications. Broad areas of particle accumulation which might mask indications 
from discontinuities are prohibited and such areas shall be cleaned and re-examined. 

The yoke method shall only be applied to detect discontinuities that are open to the surface of 
the part. 

Any indication which is believed to be non-relevant will be regarded as a defect and will be re
examined to verify whether or not actual defects are present. Surface conditioning may 
precede the re-examination. Non-relevant indications that would mask indication of defects are 
unacceptable. 

Viewing of indications is performed using visible light. A minimum of 1000 Lx is required. 

Parts will be cleaned after testing is completed. When post-examination cleaning is performed 
it should be conducted as soon as practical using a process that does not adversely affect the 
part. 

Excess Particle Removal: Accumulations of excess dry particles shall be removed with a light 
air stream from a bulb or syringe or other source of low pressure dry air. The examination 
current or power shall be maintained while removing the excess particles. 

Post-examination cleaning method: Parts will be cleaned after testing is completed- Normally 
only powder will need to be blown off with compressed air. If a cleaner is required Chemetall 
Oakite 9PRSO will be used. Contrast aid will be removed with a solvent 

8.0 EVALUATION 

a) All indications shall be evaluated in terms of the acceptance standards of the referencing 
Code Section. 

b) Discontinuities on or near the surface are indication by retention of the examination 
medium. However1 localized surface irregularities due to machining marks or other 
surface conditions may produce false indications. 

c) Broad areas of particle accumulation, which might mask indications from discontinuities, 
are prohibited and such areas shall be cleaned and re-examined. 
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9.0 ACCEPTANCE STANDARDS ASME Section VIII, Division 1, Appendix 6, Para. 6-4 
(2010 Edition, 2011a Addendum). 

These acceptance standards will apply unless other more restrictive standards are specified for 
specific materials or applications within this division. 

All surfaces to be examined will be free of: 

a. relevant linear indications - only indications which have any dimension greater than 
1/16th" will be considered relevant. A linear indication is one having a length greater 
than three times the width. 

b. relevant rounded indications greater than 3/16th". A rounded indication is one of 
circular or elliptical shape with a length equal or less than three times its width. 

c. four or more relevant rounded indications in a line separated by 1/16th" or less, edge 
to edge. 

d. an indication of an imperfection may be larger than the imperfection that causes it, 
however the size of the indication is the basis for acceptance evaluation. 

e. Any questionable or doubtful indications shall be re-examined to determine whether 
they are relevant. 

10.0 REPORTS 

Reports will include results and will affirm that examination was performed in accordance with 
this procedure. 

Reports will include: 

a. Procedure identification and revision 
b. magnetic particle equipment and type of current 
c. magnetic particles (visible or fluorescent) (wet or dry) 
d. technician and qualification level 
e. record of indications 
f. material and thickness 
g. lighting equipment used 
h. date of examination 

Rejectable Indications: 

Rejectable indications shall be recorded. As a minimum. The type of indications (linear or 
rounded), location and extent (length or diameter or aligned) shall be recorded. 

11.0 PROCEDURE CERTIFICATION 

This standard inspection and weld test procedure is prepared in accordance with 
T-150, ASME Section V, Article 1 (2010 Edition, 2011a Addendum). 

12.0 PERFORMANCE DEMONSTRATION 

Performance demonstration, when required by the referencing Code Section shall be 
documented. 
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13.0 REVISIONS 

00 June 2010 
01 February 2011 
02 September 2011 

14.0 ATTACHMENTS 

I) Magnetic particle inspection report form 
ii) Fig T-764.1.1 Magnetic particle field indicator 
iii) Calibration for electromagnetic yokes (sample) 
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MAGNETIC PARTICLE INSPECTION PROCEDURE KV-NDT # 3, Rev. 02 

ADDENDUM 1- DEMAGNETIZATION 

Applicability- All ferromagnetic material will retain some residual magnetism, the strength of which 
is dependent on the retentivity of the part, Residual magnetism does not affect the mechanical 
properties of the part, However, a residual field may permit chips to adhere to the surface affecting 
subsequent machining operations as well as painting or plating. Additionally, if the part will be used 
in locations near sensitive instruments, high residual fields could affect the operation of these 
instruments. Furthermore, a strong residual magnetic field in a part to be arc-welded could interfere 
with this operation. Residual fields may also interfere with subsequent magnetic particle examination. 
Demagnetization Is required only if specified in the drawings, specification, or purchase order. When 
required, an acceptable level of residual magnetization and the measuring method will also be 
specified. 

Demagnetization Methods- The ease of demagnetization is dependent on the coercive force of the 
metal. High retentivity is not necessarily related to high coercive force in that the strength of the 
residual field is not always an indicator of ease of demagnetizing, In general, demagnetization is 
accomplished by subjecting the part to a field equal to or greater than that used to magnetize the part, 
then continuously reversing the field direction while gradually decreasing it to zero. 

Withdrawal from Alternating Current Coil- The fastest and most simple technique is to pass the part 
through a high intensity alternating current coil and then slowly withdraw the part from the field of the 
coil, A coil of 5000 to 10,000 ampere turns is recommended, Line frequency is usually from 50- to 
60-Hz alternating current because of its inability to penetrate. Alternating-current yokes may be used 
for local demagnetization by placing the poles on the surface, moving them around the area and slowly 
withdrawing the A-C yoke while it is still energized. Care should be exercised to assure that the part 
is entirely removed from the influence of the coil or the A-C yoke before the demagnetizing force is 
discontinued, otherwise the demagnetizer may have the reverse effect of magnetizing the part, 

Decreasing Alternating Current- An alternative technique for part demagnetization is subjecting the 
part to the field while gradually reducing its strength to a desired level. 

Reversing Direct Current- The part to be demagnetized is subjected to consecutive steps of reversed 
and reduced direct current magnetization to a desired level. (This is the most effective process of 
demagnetizing large parts in which the alternating current field has insufficient penetration to remove 
the internal residual magnetization). This technique requires special equipment for reversing it in 
small increments. 

Effectiveness of the demagnetizing operation can be indicated by the use of appropriate magnetic field 
indicators or field strength meters. However, a part may retain a strong residual field after having 
been circularly magnetized and exhibit little or no external evidence of this field. Therefore the circular 
magnetization should be conducted before longitudinal magnetization if complete demagnetization is 
required. 

April 2005 
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max. 

1/1 in. 
(3.175 mml 

Eight low carbon steel pie 
sections furnace brazed 
together and copper plated 

Copper plate 0.010 in. :t 0.001 in. 
(0.25 mm " 0.026 mm) thick 

FIG. T-764.1.1 PIE-SHAPED MAGNETIC PARTICLE 
FIELD INDICATOR 
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KV INSPECTION SERVICES L TO 
1486 Wallace Road, Oakville, Ontario L6L 2Y2 

Office: (905} 844-9448 Fax: (905} 844-6697 
www.kvinspection.com Email: kvinspl@aol.com 

CALIBRATION CERTIFICATE FOR ELECTROMAGNETIC YOKES 

YOKE TYPE: AC DC 

MANUFACTURER: 

SERIAL NUMBER: 

LIFTING FORCE: ____ lbs. LEG SPACING: 2-+4 inches. 

MEETS REQUIREMENTS OF ASME SECTION V, SE 709, TABLE 3 - MINIMUM YOKE 
LIFTING FORCE 

DATE OF CALIBRATION: 

DATE DUE FOR NEXT CALIBRATION: 

CALIBRATED BY: 
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Description: 

Item# Description of Weld/Test Area Technique Defect location Interpretation 
~~~~ 

KV Inspection Technician Date 

Customer Representative Date 

{ 
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• 1. Scope: 

The magnetic particle inspeCtion method and acceptance standards described herein will be used for the 
examination and testing of pressure vessel welds and ferro magnetic base metals when stipulated by the 
contract. 
Testing will comply with the requirements of ASME Section VIII, Division 1, Appendix 6 (201 0 Edition, 
2011a Addendum), ASME Section V, Article 7 (2010 Edition, 2011a Addendum) and ASME Section V, 
Article 25 SE709 (201 0 Edition, 2011 a Addendum). 

2. References: 

ASME Section VIII, Division 1, Appendix 6, 'Methods for Magnetic Particle Examination' 
(2010 Edition, 2011a Addendum) 

ASME Section V, Article 7, (201 0 Edition, 2011 a Addendum), 'Nondestructive Examination' 

ASME Section V, Article 25 SE709 (2010 Edition, 2011a Addendum), Standard guide for Magnetic 
particle Examination. 

3. General Requirements: 

Contractual preferences imposed by code or specifications will have precedence over this procedure in 
event of conflict. 
Deviation from this procedure is not permitted without client approval. 

4. Personnel: 

All personnel associated with this examination will be qualified in accordance w1lh CGSB 46.9712 and/or 
SNT-TC-1A (2006 Edition). Evaluation is to be done by level II minimum personnel. 

5. Testing Equipment: 

Magnaflux Y-7 type yoke, Magnaflux P90, Parker Contour probe DA-200 or equivalent. 

Indicating agents are M<tgnaflux Ferromagnetic powder BA and/or 2 (red/yellow). 
Contrast aid Ardrox B901W available for clarity. 
Indicator blower- Parker Research PB1. 
Field indicator- MG-50 Magnetic pie Gauge 
Gold Bass Model DLM 1000 light meter 

Calibration: 

Magnetizing and light Meter equipment is to be calibrated at least once a year or after repairs. 
Magnetizing and light Meter equipment may be subject to regular calibration within one year durations or 
non use periods of 12 months prior to use. 

6. Coverage & Method 

All accessible surfaces defined by the client will be examined. The weld surface. will include heat zones up 
to 1" either side of the weld cap center. · 
Mechanical entrapment will be considered at inspection limes. 
The method will be in accordance with ASME V, Article 7 (2010 edition, 2011a Addendum) 
Examination will be performed in the continuous method. 
AC or DC current settings will be used at the discretion of the technician and the client- yoke method. 
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. 7. Procedure: 

Size and shape of test items is unrestricted providing the required areas of testing are adequate for the 
technique used. 
Surface condition should be dry, free of loose and irregularity contamination. 
Prior to magnetic particle examination the areas to be examined should be visually reviewed to be free of 
surface contamination such as particles, oil, scale, etc which may impede the performance of MPI testing. 

Method of particle application - dry paricle dusting during magnetic field application. 

Contrast enhancement- light application as determined by the technician to enhance areas of testing 
without masking any possible defects. 

Examination will not be performed on surfaces with a temperature exceeding 600 degrees F. 

All inspection areas will be examined in opposing angles perpendicular to each. 

Field adequacy and direction will be verified with a field indicator. 

Yoke method lifting power will be verified at 10ibs -AC and 401bs- DC. 

Examination will be carried out with a minimum of 10% overlap during scanning. 

The yoke method shall be applied to detect discontinuities that are open to the surface of the test area. 

Non-relevant indications that may mask indications are unacceptable and will be removed for clear testing 
of the inspection area. 

Viewing of the examination areas is performed using white light with a minimum of 1000 Lx. 

Cleaning of the examination area will be performed at the end of inspection and to the client's satisfaction. 

8. Evaluation: 

9. 

All indications shall be evaluated in accordance with the acceptance standards of the Referencing Code 
Section. 

Indications on or near surface are noted by retention of the examination medium. 

Mechanical entrapment due to machine marks and/or surface configuration are to be evaluated for 
masking and false indications of defects. False indications may require cleaning for defect verification. 

Acceptance Standards: ASME Section VIII, Division 1, Appendix 6, Para. 6 - 4 
(2010 Edition, 2011a Addendum), · 

These acceptance standards will apply unless modified by the client and/or engineer for specific materials 
and/or conditions. 

All areas examined shall be free of; 

1 relevant linear indications- only indications which have any dimension greater than 1/16" will be 
considered relevant. A linear indication is one having a length greater than three times the width. 

2 relevant rounded indications greater than 3/16". A rounded indication is one of circular of elliptical 
shape with a length equal to/or less than three times its width, 

3 four or more relevant founded indications in a line separated by 1/16" or less, edge to edge. 

4 the size of the indication is the basis for the acceptance evaluation. 

5 suspect indications will be re-examined to determine relevant indication status 
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10. Reports: 

Reports will include all results and confirm that examination was performed in accordance with the is 
procedure. 

Reports will include but not be lir)"lited to; 

- procedure identification and revision 
- magnetic particle equipment and current type 
- magnetic indicating agent 
-technician and qualifications 
- record of indications - type, size, location 
-material 
-viewing mode 
-date 

11. Procedure Certification: 

This inspection standard and weld test procedure is prepared in accordance with T -150, ASME Section 
V, Article 1 (2010 Edition, 2011a Addendum), 

12. Performance Verification; 

Performance verification, when required by the referencing Code Section shall be documented. 

13. Attachments: 

Addendum 1 - Demagnetization 
Fig T - 764.1.1 Magnetic particle field indicator- pie gauge 
Sample report 



MAGNETIC PARTICLE INSPECTION PROCEDURE 

ADDENDUM 1- DEMAGNEYXZA"J'XON 

Applicability - All ferromagnetic material will retain some residual magnetism, the strength of which 
Is dependent on the retentivity of the part. Residual magnetism does not affect- the mechanical 
properties of the part. However, a residual field may permit chips to adhere to the surface affecting 
subsequent machining operations as well as painting or plating. Addltlonall.y, if the part will be used 
In locations near sensitive Instruments, high residual fields could affect the operation of these 
Instruments. Furthermore, a strong residual magnetic field In a part to be arc-welded could Interfere 
with this operation. Residual fields may also Interfere with subsequent magnetic particle examination. 
Demagnetization Is required only if specified In the drawings, specification, or purchase order. When 
required, an acceptable level of residual magnetiZation and the measuring method will also be 
specified. 

Demagnetization Methods - The ease of demagnetization Is dependent on the coercive force of the 
metal. High retentivity Is not necessarily related to high coercive force In that the strength of the 
resldual·field is not always an Indicator of ease of demagnetizing. In general, demagnetization Is 
accomplished by subjecting the part to a field equal to or greater than that used to magnetize the part, 
then continuously reversing the field direction while gradually decreasing it to zero. 

Withdrawal from Alternating Current Coli- The fastest and most simple technique is to pass the part 
through a high intensity alternating current coli and then slowly withdraw the part from the field of the 
coil. A coil of 5000 to 10,000 ampere turns Is recommended. Une frequency 13 usually from so- to 
60-Hz alternating current because of Its Inability to penetrate. Alternating-current yokes may be used 
for local demagnetization by placing the poles on the surface, moving them around the area and slowly 
Withdrawing .the A-C yoke while It Is still energized. Care should be exercised to assure that the part 
Is entirely removed from the Influence of the coil or the A-c yoke before the demagnetizing force is 
discontinued, otherwise the demagnetizer may have the reverse effect of magnetizing the part. 

Decreasing Alternating Current- An alternative technique for part demagnetization Is subjecting the 
part to the field while gradually reducing its s.trength to a desired level. 

Reversing Direct Current- The part to be demagnetized Is subjected to consecutive steps of reversed 
and reduced direct current magnetization to a desired level. (This Is the most effective process of 
demagnetizing large parts In which the alternating current field has Insufficient penetration to remove 
the internal residual magnetization). This technique requires special equipment for' reversing It in 
small Increments •. 

Effectiveness of the demagnetizing operation can be Indicated by the use of appropriate magnetic field 
indicators or field strength meters. However, a part may retain a strong residual field after having 
been circularly magnetized and exhibit little or no external evidence of this field. Therefore the circular 
magnetization should be conducted before longitudinal magnetization if complete demagnetization is 
required. 
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1.0 Scope 

___ This procedure outlines the general technique and equipment to be used for liquid penetrant 
inspection, in accordance with the ASME Boiler and Pressure Vessel Code, Section V, Article 6 and 
Section VIII, Division 1, Appendix 8 (2010 Edition, 2011a Addendum). 

2.0 Material 

Stainless steel, Carbon steel, Aluminum 

The shape and size of objects to be examined are not limiting factors, provided the specified area 
under examination can be properly examined within the specified intervals of this procedure. 

3.0 Evaluation of Indications ASME Section VIII, Division 1, 
Appendix 8, Paragraph 8-3 (2010 Edition, 2011a Addendum). 

An indication is the evidence of a mechanical imperfection. Only indications with major 
dimensions greater than 1/16th inch will be considered relevant. 

a) A linear Indication is one having a length greater than three times its width 

b) A rounded indication is one of circular or elliptical shape with the length equal to or less 
than three times the width 

c) Any questionable or doubtful indications will be re-examined to determine whether or not 
they are relevant 

3.1 Acceptance Standard ASME Section VIII, Division 1, 
Appendix 8, Paragraph 8-4 (2010 Edition, 2011a Addendum) 

These acceptance standards will apply unless other more restrictive standards are specified for 
specific materials or applications within this division. 

All surfaces to be examined shall be free of: 

a) relevant linear indications 

b) relevant rounded indications greater than 3/16th inch. 

c) four or more relevant rounded indications in a line separated by 1/16th inch or less (edge 
to edge). 

d) an Indication of an imperfection may be larger than the imperfection that causes it, 
however, the size of the indication is the basis for acceptance evaluation. 

3.2 ,R,e,.p,_,a"'i"'r-'R"-e"-"q"u"-ir,_,e,m=e,_,n"'t"'s'--A S M E Section VIII, Division 1, 
Appendix 8, Paragraph 8-5 (2010 Edition, 20lla Addendum) 

Unacceptable imperfections will be repaired and re-examination made to assure removal or 
reduction to an acceptable size. Whenever an imperfection is repaired by chipping or grinding 
and subsequent repair by welding is not required, the excavated area will be blended into the 
surrounding surface so 

as to avoid sharp notches, crevices or corners. Where welding is required after repair of an 
imperfection, the area will be cleaned and welding performed in accordance with a qualified 
welding procedure. 

a) Treatment of Indications Believed Non-relevant: 
Any indication which is believed to be non-relevant will be regarded as an imperfection 
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unless it Is shown by re-examination by the same method or by use of other non
destructive methods and/or by surface conditioning that no unacceptable imperfection is 
present. 

b) Examination of Areas From Which Defects Have Been Removed: 
After a defect is thought to have been removed and prior to making weld repairs, the area 
will be examined by suitable methods to ensure that it has been removed or reduced to 
an acceptably sized imperfection. 

c) Re-examination of Repair Areas: 
After repairs have been made, the repaired area will be blended into the surrounding 
surface so as to avoid sharp notches, crevices or corners and re-examined by the liquid 
penetrant method and by all other methods of examination that were originally required 
for the affected areas, except that, when the depth of repair is less than the radiographic 
sensitivity required, re-radiography may be omitted. 

4.0 Equipment and Material 

a) All penetrant materials will meet the chemical requirements of A5ME V, Article 6 
(2010 Edition, 2011a Addendum). 

- Chemetall Oakite Penetrant 906 - water washable 
- Chemetall Oakite Penetrant 996 -solvent removable 
- Chemetall Oakite Developer 9D1B 
- Chemetall Oakite Cleaner 9PR50 

Technique Restrictions: Fluorescent penetrant examination shall not follow a colour 
contrast penetrant examination. Intermixing of penetrant materials from different families 
or different manufacturers is not permitted. A re-test with water-washable penetrants 
may cause loss of marginal indications due to contamination. 

b) The penetrants, developers and cleaners will contain not more than 250 ~grams halogens 
per gram of material, nor 1 percent by weight of residual sulphur when tested in 
accordance with ASTM D-129 Test for Sulphur in Petroleum Products by the Bomb Method. 

c) Certificates of compliance for each batch of the above materials will be supplied as proof 
of conformance 1 if required. 

d) A calibrated light meter Gold-Bass Model DLM-1000 or Extech EA 31. Calibration to be 
performed once yearly by a certified agency - calibration certificate to be available on 
request. 

5.0 Inspection Process: (Solvent Removable) 

5.1 Surface Preparation 

Grinding 1 machining or other methods may be necessary in some instances where surface 
irregularities could otherwise mask indications of unacceptable discontinuities. 

5.2 Cleaning 

Prior to the application of penetrant, the surfaces to be examined and adjacent areas 
within at least one inch, will be dry and free of any dirt, grease, lint, scale, welding flux, 
weld spatter and/or any extraneous matter that could obscure surface openings or 
otherwise interfere with the examination. A cleaning solution may be used. 
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5.3 Drying After Cleaning/Preparation 

The surfaces to be examined will be dried by normal evaporation or with forced hot or cold 
air. Prior to application of the penetrant, a minimum period of five minutes will be 
observed to ensure that the cleaning solution has completely evaporated. 

5.4 Penetrant Application 

The penetrant will be sprayed using aerosol cans or brushed on the inspection areas or 
items. Throughout the whole examination period, the temperature of both the test piece 
and the penetrant will be between 50°F and l25°F. 

5.5 Penetration Time 

The minimum penetration time will be as required in Table T-672 (attached) or as 
qualified by demonstration for specific purposes. 

Table T-672 -Minimum Dwell Times Penetrant 

Castings & welds 5 

Wrought materials 10 
- extrusions, forgings & plate 

5.6 Removal of Excess Penetrant 

Excess penetrant will be removed by w1pmg with a cloth or absorbent paper. The 
remaining traces will be removed by wiping the surface lightly with a lint-free cloth or 
absorbent paper moistened with solvent. Flushing the surface with solvent is prohibited. 

5.7 Drying After Excess Penetrant Removal 

Surfaces may be dried (for a minimum of 15 minutes and a maximum of 60 minutes) by 
normal evaporation, blotting/ wiping or forced air. 

5.8 Developer Application 

The developer will be applied as soon as possible after penetrant removal. The developer 
will be sprayed on using aerosol cans or brushed on the Inspection areas or items. During 
the application of the developer, the areas will be carefully watched to detect any 
irregularities that tend to bleed out profusely. Care will be taken that coating thickness 
is sufficient to draw the penetrant out of discontinuities, conversely excessive coating 
thickness may mask indications. 

5.9 Developing Time 

Developing time for final interpretation begins immediately after the developer coating is 
dry. The minimum developing time will be as per Table T-672 (attached) requirements. 

Table T-672- Minimum Dwell Times DeveloQer 

Castings & welds 10 

Wrought materials 10 
- extrusions, forgings & plate 
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5.10 Interpretation 

The inspection of components will be carried out in daylight or good illumination at a 
mean temperature of between 50°F and 125°F. Examination of area/items will begin 
within 10 minutes to 60 minutes after the requirements of 5.9 are met. If the surface to 
be examined is large enough to preclude complete examination within the prescribed or 
established time, the examination shall be preformed in increments. 

During inspection of components adequate illumination is required to ensure no loss in the 
sensitivity of the examination. A minimum light intensity at the examination site of 100 
foot candles (1000 Lx) is required. 

The acceptance criteria will be in accordance with the specification outlined previously in 
Section 3.1 of this procedure. 

Rejectable indications shall be recorded. As a minimum the type of indications (linear or 
rounded) location and extent ( length and diameter or aligned) shall be recorded. 

5.11 Post Examination Cleaning Operation 

Cleaning will proceed as soon as the areas/items have been thoroughly examined and 
recorded. Cleaner/remover will be used. After removing all traces of penetrant and 
developer the area/items will be dried with clean compressed air. Other cleaning 
processes are permissible if they do not adversely affect the part. 

6.0 Inspection Process (Water Washable) 

6.1 Surface Preparation 

Grinding, machining or other methods may be necessary in some instances where surface 
irregularities could otherwise mask indications of unacceptable discontinuities. 

6.2 Cleaning 

Prior to the liquid penetrant examination, the surface to be examined and all adjacent 
areas within one inch will be dry and free of any dirt, grease, lint, scale, welding flux, weld 
spatter, oil or any other extraneous matter that could obscure surface openings or 
otherwise interfere with the examination. A cleaning solution may be used. 

6.3 Drying After Cleaning/Preparation 

The surfaces to be examined will be dried by normal evaporation or with forced hot or cold 
air. Prior to application of the penetrant, a minimum period of five minutes will be 
observed to ensure that the cleaning solution has completely evaporated. 

6.4 Penetrant Application 

The penetrant will be sprayed on using aerosol cans or brushed on the inspection areas 
or items. Throughout the whole examination period, the temperature of both the test 
piece and the penetrant will be between 50°F and 125°F. 
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6.5 Penetration Time 

The minimum penetration time will be as required in Table T-672 (attached) or as qualified by 
demonstration for specific purposes. 

Table T-672 -Minimum Dwell Times Penetrant 

Castings & welds 5 

Wrought materials 10 
- extrusions, forgings & plate 

6.6 Excess Penetrant Removal 

After the specified penetration time has elapsed, excess penetrant will be removed by a 
water spray rinse at a temperature not exceeding l10°F and with a line pressure of 50 
pounds per square inch maximum. 

6. 7 Drying After Excess Penetrant Removal 

Surfaces may be dried (for a minimum of 15 minutes and a maximum of 60 minutes) by 
blotting with a clean cloth, absorbent towel or by circulating air, provided the temperature 
of the surface is not raised above 125°F. 

6.8 Developer Application 

The developer will be applied as soon as possible after penetrant removal. The developer 
will be sprayed on using aerosol cans or brushed on the inspection areas or items. During 
the application of the developer, the areas will be carefully watched to detect any 
irregularities that tend to bleed out profusely. Care will be taken that coating thickness 
is sufficient to draw the penetrant out of discontinuities, conversely excessive coating 
thickness may mask indications. 

6.9 Developing Time 

Developing time for final interpretation begins immediately after the developer coating is 
dry. The minimum developing time will be as per Table T-672 (attached) requirements. 

Table T-672- Minimum Dwell Times Developer 

Castings & welds 10 

Wrought materials 10 
- extrusions, forgings & plate 

6.10 Interpretation 

The inspection of components will be carried out in daylight or good illumination at a 
mean temperature of between 50°F and 125°F. Examination of area/items will begin 
within 10 minutes to 60 minutes after the requirements of 6.9 are met. If the surface to 
be examined is large enough to preclude complete examination within the prescribed or 
established time, the examination shall be preformed in increments. 

During inspection of components adequate illumination is required to ensure no loss in the 
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sensitivity of the examination. A minimum light intensity at the examination site of 100 
foot candles (1000 Lx) is recommended. 

The acceptance criteria will be in accordance with the specification outlined previously in 
Section 3.1 of this procedure. 

Rejectable indications shall be recorded. As a minimum the type of indications (linear or 
rounded) location and extent ( length and diameter or aligned) shall be recorded. 

6.11 Post Examination Cleaning Operation 

Cleaning will proceed (as soon as the areas/items have been thoroughly examined and 
recorded) with a water spray rinse not to exceed 110°F and a line pressure of 50 pounds 
per square inch maximum. After removing all traces of penetrant and developer, the 
area/items will be dried with clean compressed air. Other cleaning processes are 
permissible if they do not adversely affect the part. 

7.0 Qualification of Personnel 

8.0 

All technicians working on this project will be qualified personnel, according to C.G.S.B. Standard 
48.9712 and SNT TC 1A (2006 Edition). Level II or Level III personnel will evaluate results. 

Each examiner will have vision (with corrections if necessary) to enable him to read a Jaeger Type 
No. 2 standard chart at a distance of no less than 12 inches and be capable to distinguishing a 
differentiating contrast between colours used. These requirements will be checked annually. 

Documentation 

___ ,A suitable report of conformance shall be signed and issued by the qualified technician, stating 
whether the inspected area/items are acceptable or unacceptable to the appropriate standard. 
The report shall indicate and include: 

i) procedure identification and revision 
ii) liquid penetrant type (visible or fluorescent) 
iii) type (number of letter designation) of each penetrant, penetrant remover, emulsifier and 

developer used. 
iv) technician identification and qualification level. 
v) record of indications 
vi) material and thickness 
vii) lighting equipment used 
viii) date of examination 

9.0 Procedure Certification 

This standard inspection and weld test procedure is prepared in accordance with 
T-150, ASME V, Article 1 (2010 Edition, 2011a Addendum). 

10.0 Revisions: 

00 June 2010 
01 February 2011 
02 September 2011 

11.0 Attachments 

i) Table T -672 
ii) Liquid Penetrant Inspection report form. 
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TABLE T-672 MINIMUM DWELL TIMES 

Dwell Times 
(Note (1)) lmlnutesl 

Material Form Type of Discontinuity Penetrant Developer 

Aluminum, magnesium, steel, brass Castings and welds Cold shuts, porosity, lack of fusion, 5 10 
and bronze, titanium and high- cracks (all forms) 
temperature alloys 

Wrought materials - extrusions, Laps, cracks lall forms! 10 10 
forgings, plate 

Carbide-tipped tools Lack of fusion, porosity, cracks 5 10 
Plastic All forms Cracks 5 10 
Glass All forms Cracks 5 10 
Ceramic All forms Cracks 5 10 

NOTE: 
Ill For temperature range from 50'F to 125'F llO'C to 52'CI. 
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HYPROSTAJ'I<.; 'l'EST P'ROCEDURE 
D1 accordiu1ce 2010 Edition AS.ME Code, S.ection VIII, Division!. 

The hydrostatic test pressure shati be in.accordance with the. design draWing. Test pressure, rest 
medium and speda.l .requitemeilts, lf tilly, ·sb:llll he matked on the .exalnmation and inspection 
program by the Q ,CJ, or his designee. · 

All pressure boundary fabrication sha.Ilbewmplete\1 prior tb the test, whidi shall be witnessed 
by the A.I. 

Vents shall he provJded·at all hlgh points of the vessel in its testing position 1o .p1.u·ge tlossible lilt 
pockets during.ftlling. 

The cui-rent calibrated pressure·.ga\\ges to be us.ed tbi' the test shall be graduated not more than 
fb\lr (4) ttmos the miL\hi1.Ut11 test j:il:ess;Jre,. but not less tllan 1 ~1/2 times that press\ire. One of the 
gauges shall bein~tailed.at the: lop of.the vesseU, ltr; testh:rg position. 

Thepre$sme gage J.lsed for the. hydrostatic test shall be calib<ated in accordance with Sectionl2 
of Q.C. Mamtal 

The re-st pressw·e s)lallnot be applied until the vessel and its Nntentsare at about the same 
temperatWe and. the t~st eq1;1ipme1it is examti1e<\ fortighll>ess. Aillo>v-presswe filling Jines and 
app:wienan:ces, not to·.be S\lQjected to the test pressure, shall be dis.connected. The test pressure 
shall be applied ina controlled arid.nt1ifomtmanner. 

The test ptessure shall he maintained as per:oode or customer requirement. A visual in.5pection. 
shall be made to all joints and·co>mections during pressure maintaining. 

The nozzle welds to: the vessel must be tested, and should not be :internally blanked off. The 
rtozz)es may be phtgged, Qt blanked off internal to the nozzle . .Blanking the .noz;z\e otT ii1temally 
to the l10zzle wotrld mellll p~t of·the nozzle pipe would not be tested. This is acceptable as these 
nozzles are merely pipe. Fot nozzles that extend inside the vessel;. tl,W il].ternal blank would need 
to he pl?ced beyond the weld 'tO fh,e vessel (outside to the vessel weld), in order to test the pipe 
for any problems thai may have oqcurrec] with welding the pipe to ihe vessel. 

Le~age is not allowed (!t the· time of visual inspection except for the le~age that might occur at 
temporary test closures· for those openings·intended for·welded eonMctkms. . 
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HYDROSTATIC TESt PROCEDURE 
In accordance with ASME._Code, Section- VITI, Division l, 20l0tdition 

Upo11 acceptimce of the hydrostatic test the Q.CJ. and theA.L shall sign off Hydrostatic Test 
Certtficate (l!XfliBIT 6-8, Rev.2 QClvianual) and the T~aveler. 

The metal temperature dui111g hydlioiltatic test shall be ·maintained at least 30 "F 
above the :mb1imum design meiaL temperature, to a maximum of 120 "F. 

On<>e tbe hydrostatic test. is rejected,. the nonconfom1ity procedure shall be followed and a 
nonconformi1)' tepo.rt .issued by the Quality Control Inspector. · 

After the hydrostatic tesrth¢ test medium shall be J'eleased gradually and safely. The vessel shall 
be cle.aued .and air &ie:d. 
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:S:RANTBP150 - SURFACEPREPARATION 

A PURPOSE 
To establish procedures, which, will gener~te a steel substrate suitable fur linings and 
coatings. 

B. SCOPE 
This procedure will cover preparation and inspection of' fabricated components, cleaning of 
the steel and blasting in preparation for linings and coatings. 

C. .APPLICABLE DOCUMENTS (Latest Edilion) 
SSPC-SP- Standards ofsorfacepreparation- NACE RP0288 Inspection of linings, 
NACE RP0178- Fabrication Details, NACE RP0298 Sheet linings 

D. PROCEDURE 
150-1 INSPECTION OF STEEL SUBSTRATE 
150-1.1 Steel works received not to the fullowing standards will be referred back to the 

customer for further revisions, reworlc eto. 
150-1.2 All welds should be continuous free :from pinholes and porosity . .All shaip edges 

and comers shall be ground to achieve a minimum of 5mmradius. 
150-1.3 Any surface defects, particulerly surface laminations suCh as scars end scales, shall 

be removed by suitable dressing. .All welds are to be inspected and defects 
repaired prior to :final bla5t clelllling. .All welds to be ground by fabricator :lbr 
lining system being applied (contact BCC for clarification). 

150-1.4 Cuttings/heat application often produces hard zones on edges ofplates and flanges. 
Grinding is often required where such zones occur I.e. when normal blasting is 
insufficient to obtain the required profile. , 

150-1.5 .All weld splatter must be removed and welds rounded end contoured to obtain a 
amooth radius. 

150-2 CONTAMINATION 
150-2.1 Metal surfuces to be blasted shall be free from all visible oil, grease or other 

foreign matter. Cleaning the surface can be accomplished by using steam, flame, 
buffing or washing with solvent per SSPC-SPl 

150-3.0 BLASTING 
150-3.1 All surfaces to ba lined and coated arato be blasted as fullows: SSPe-SP5 :lbrthe 

interior linings and SSPC-SP6 for the exterior coatings. Blast profiles are 
dependent on specific lining/coating being applied. 

15Q..3.la Jnterior profile will be confinned in the "Jnspeotion Travelex'' by using testex. 
press-a-film in accordance to ASTM D4417. All strips must be retained. External 
surfaces will be inspected fur surface pro :file utilizing a surfuce profile comparator, 
unless otherwise specified. ' ' 

150-3.lb The surface cleanliness may be con:fumed If necessary by comparison to SSPC 
VIS-1-89. 

150-3.lc Post blast inspection will be carried out by Bee Q.A. Blasted surfaces will 
conform to above sub-sections or be subject to rejection. 
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150-3.2 

150-3.3 

3 
Blasting Media must be clean, new material or properly separated to remove fines 
to ensure a proper pro :IDe and clean surface. M'meral and slag abrasives shall meet 
the requirements ofSSl'C-ABl, Media should be checked afthe beginning of 
each shift. :Blast media is checked :for contamination by depositing :!n water and 
cheoklng :for oil :flotation. · 
The temperature of the Slibsb:llie shall be a minimumof3 degrees C or 5 degrees F 
above the dew point during surfuce preparation. The relative humidity shall not 
exceed 35%. This shall be monitored lli the beginning and every :fuu,r hours during 

· continuous blasting. 
150-3.4 After blasting, grit particles shall be removed from the steel by brushing, 

vacu\lllling or blowing with compressed air. 
150-3.5 Mt 'USed :for blasting and blowing shall be clean. Cleanliness oan be deten:olned 

by discharglng air against a clean white absoibent collector. 'rest to be carried out 
:!n accordance to ASTM D4285. 

I BRANT Bl' 150 Rw. No: 4 I Rev. Date: Nov. B, 2010 l Q.A.M. Awroval: D. Milford 
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BRAN'I' Bf 250 ADHESIVE SYSTEM lt'ORRUJlB:ER!JNED EQTJlPME!IT 
A. J?UR1'08E 

To establish a ptocedure fbrthe applicatlon of the adhesive system. 

B. SCOPE 
This ptocedure covers tOO timing and application guidelines fbr the primer, .intermediate and 
ahesive COI!lPOnents of the lining system. 

C. ,Al'Pl:.ICML'E DOCUMENTS 
Man\rllwturets Specifications and Data Sheets. 

D. ;I'ROQRPURE 
250..1 The table below will show the adhesive systaJn 

fur thJs project. 
250..11 Prim h !db liedwithin4hr ffini hblast b fu flash ers ou "" lJl1 so s or e re Ill$lln gocours. 

Adhesive Name Coverage Dry MaxRecoat Surface 
Time Time 

.. . . .. 250..2 The :mlXlllg, applying, drying and curmg ofthe pnmers and adhesives shall be in 
accordl)nce with tOO manufucturers latest published instructlona. If overcoat times 
·are exceeded refer to data sheet. 

250..3 Prior to p.rimlng ensure that the SUiface is clean, dry and d\lSt free. Primer must be 
applled~ediately after blasting. 

25Q..4 Apply primer/intermediate using brush orxoller being careful to ensure that all 
surfuces inoludlng comers and bolthOles are fully covered • 

250·5 Stoxage of adhesives will be as presor:ibed by the :lll8ll1lfilctuer. 
250..6 Avoid exposure to weather or sunlight. The relative humidity ahould be between 

SO and 85% during application. Ambient conditions shall be ohecl<:ed at the 
beginning ofthe sblft and every 4 hours thereafter. 

I :BRANT BP250 Rev. No: 4 I Rev. Date: Nov. 8, 2010 I Q,A.M. .Awrovil: D. Milford 
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.J:IRANT:Bl"350 • :R,UBBERL1NJNGAPPLXCATIQN.ANJ) gmlNG 

A. PtllU'OSE 
To establish a procedure :lbrthe application oftherubber lirrlng to vessels and other steel 
fabrioatlooo. 

B. SCOPE 
This procedure will de;tlne the steps involved In the application of sheet robber llnlngs. 

C. APl'tiCABLE DOC!!JMENTS -IJ..atest Edition) 
Manufllotu:rers specifications and data sheets. 
:RMA Bulletin 'II 4 (1987}- Application of elastomerio lining • 

. NACE 1U'0298-98 
D. J'-,INJNGAPPLICATIONANPCUR1Nq . 

35[1-1 V erizythe con:eot rubber compound ls being applied by obecldng labels and shop 
work order Instructions. 

350-1.1 . Rubber ls to be stored per manufacturer's recommendations. 
350-1.2 Tho table below will show the rubber compound for this wo.ieot 

Nllmber .I Type 1 Manufacturer I Tbiclcness I CUre Cycle 1 Durometer 

350·2 Linings will be applied wllen the substrate tempemture is a :mirdm111115"F/3°C above 
the dew point and hwnldltyis less than 85o/o. The substrate temperature dur.ing 
1inJng application shall be batwean so• F/lo•c to 90° F/32°C. The nibber should be 
mill. 60°F/ls• C when applying • .Ambient conditiO!lS must be monitored at the 
beginning of the shift and every 4 hours therea:Jter, 

350-3 Cot :rubber sheet to desited size and shap~. Ifpresbrinldng ofrubber_lsrequired, it 
should be carried out before cutting the shoe!. . 

350-4 The tie gum side oftherubber (if appllcable), should be coated with toluol or 
approprlate adhesive. The lining is then rolled in a 1int-ftee liner. The robber should 
then be positioned on the cemented :metal wbile at the same tirD.e gradually 
removlng the lint-free liner. After the sheet !s partially tacked in place, it should 
then rolled with a steady, firm, overlapping strok"' The rolling should be started In 
the centre of the piece and worked toward the edges. It is essential tbat the :rubber 
lining be rolled tightly against the :metal to remove any trapped air to assure 
complete contact between rubber and metal. Air blisters th.at are found shall be 
punctured with a hypodermic needle dipped Jn toluol and vented. l'atch the 
puncture hole by applying a button patch approximately 2" around th.aperlphm:y of 
thehole. ' 

SS0-5 Stretching or applying tension to the rubber sheet must be a:volded. Special care 
must be taken to prevent stretriblng In the comers of right-angled junctiooo. A 
properly shaped piece of stock can be used as a fillet Jn sharp inside comers where 
stretching is a concem. 

350-6 Rubber sheets shall be joined together by making a sldved lap of approximately 1" 
- 1 W' where practical. The edge of the underlying sheet ls upsldved at a:mlnirnum 
of 45 degrees and the overlapping edge has a down skive- of the same- slope. When 
making lap joints, the overlaps shall be in the direction ofp:roduot flow wherever 
possible, · 

.350-7 Replacement of seams/joints are dependant 9n the process and the equipment's 
design. They will be located to n:rln:imize any stress on the lining. (ie.: flow, nozile 
and. pad location etc.) 
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350·8 Linlng nozzles and pad connections will consist ofrnaklng a tube oftubber and 
inserting it through the nozzle or pad and slitobing it down to remove any trapped 
air. 

35!}-!} Flange iltcea will be a separate piece cut to the o.D. of the flange. It will be applied 
to the flange and turned into the bore of the nozzle; or pad connections overlapping 
the interior tube. 

350.10 For internal cilps a cut wlll be made in the linlng panel to the length of the clips and 
pushed over to the substrate. The area around the clip will be stitched to remove 
trapped air, then a 'l:' strip will be applied to seal around the clip. 

350.11 Curing of the tubber should commence only ailer completion of a pre-cure 
.inspection and repair (BRANT BCP 450) as necessary. There are basic methods for 
steam curing; autoclave, internal steam and atmospheric steam The specif!c method 
"Med will depend on the nature and size of the item to be lined. The rubber · 
manu.fucturers apeclfioations should be fullowed fur cure times and temperatures and 
adjusted only to accommodate the ullimate goal ofreacbing the required hardness. 

350-12.a AUTOCLAVECUlU! 
This refers to vulcanization where the rubber lined vessel ls placed inside a preesure 
vessel and subjected to controlled steam under pressure. Ak should be purged from 
the autoclave befure cure is started. To obtain the most accurate and uniform cn:n:e, 
it is desirable to hav" the autoclave equipped with lnstmtnent controls on air 
pressure, steam and temperature indiOII!ors. S\lfficient boiler capacity should be 
available to raise the temperature ftom ambient to au:re in a :relatively short period 
oftlme. Attexmlnation of eute, it is recommended the rubber lined vessel be 
cooled down by'Mlng water and/or air. Proper co~! dnwn of autoclaves will 
prevent post curing and preclude the possibility ofblistering and cracking bard 
rubbers. During cool down it is important to maintain pressure equal to or greater 
than th<> steam pr~e. The recording charts should be properly identified and 
dated. 

35Q-12.b INTERNAL STEAM CURB 
Internal steam cures can be used on vessels that are designed for pressure and are 
too large to be placed in an antocla.ve. The vessel should be :POsitioned dw:ing cure 
so that complete condensate drainege :Is obtained. Bottom outlets should be left 
open long enough so that all alr Is evaauated befure building up pressure. 
S\lfficient boiler capacity should be available to raise the tempo;rature from ambient 
to cure in a relevantly short period oftime. A thermometer and pressure gauge 
should be placed in a blind flange nesr the bottom of !he tank. Prior to introducing 
steam into the vessel, all outlets should be bla:oked of£ Chemical cure lining can be 
used on the flanges and precured. The procedure will allow the vessel to be bolted 
up under pressure without undue distortion of rubber on the :fuce ofthe flange. 
Cool down lntemal steam cures by introducing air until cold. Some natural rubber 
compounds tend to develop taolcy surfaces when alr is Introduced into the vessel. If 
this occurs, the curing pressure should be allowed to drop5to 10 PSI befure air is 
introduced. The air pressure must be maintained at five poll!lds higher than the 
curing preesure. 

350-12.c ATMOSHPHERlC STEAM CURE 
Atmospheric steam is normally used :fur vessels thet have open tops and/or bottoms, 
vessels tbat do not withstand pressure or vessels that are too large to :fit into an 
autoclave. A 6mm poly sheeting is used to cover the vessel Steam should be 
introduced under the poly sheeting by means of a steam line. It is absolutely 
essential that provisions be made to drain all condensate :from the vessel during 
cure. The steam should not in:roinge dlrectlv on the rubber After an initial 
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mJnilnu1n warm. up period, generally 24 hrs dependant Oil the thickness of the stee~ 
the> steam should then be> maximized to ellhib!t a tight bubble under the covering fur .. 
the required ow:ing period. Rubber compotnld data Sheets must be referred to :for . 
oorlng times and temperatures. 

( 

I· 
' 

I :BRANTBP350 Rev. No.3 I Rev. Date: Nov. 8, 2010 I Q.A.M. Approval: D. Milforfl 
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BRANT BP 390 - PAINT APPLICATIONS AND TESTING 

PURPOSE 
To establish a procedure for applying liquid pafut coating systems 

SCOPE 
Tlrls procedure will identify the steps involved in preparing paint, applying it and testing . 
for successful application. 

APPLICABLE DOCUMENTS 
Manufacturers data sheets. 

PROCEDURE 
APPLICATION 
Verify that you are uafugthe correct paint by checking labels and your work order. 
The table below will abow the coating svstem. 

Coating Type MFG Colour Coats!Mlls Interval TDFI' 

D-1.3 
D-1.4 

D-1.5 

D-1.6 

D-1.9 

D-1.10 

D-1.11 

Read manufactureiS data abeet thoroughly. . 
Mix paint thoroughly following any special instructions on data sheet fur paints with 
which you are uofamiliar with. 
Brush stripe all difficult to reach areas such as behind clips, in sharp comers, behind 
flanges etc. All areas behind legs on vessels shall receive extra coats due to design and 
inaccessibility. For immersion applications stripe all welds, corners aod edges with a 
dilute coat of material The objective being to ensure·that all surfuces receive fo11 
coverage, 
Apply the paint holding the gun at 90 degrees to the surfuce and 12n from the surfuce. 
Use :full passes, triggering at each end and allow 50 percent overlap on each pass. Use 
cross passes where called fur by the manufacturer. On irregular sorfuces coat the edges 
:first making an extra pass later. 
Use a wet film gauge @ l check per 100 sq.ft. to check tbicla:tess while spraying in 
order to ensure consistency and proper dry film thickness. 
When inorganic zinc coatings are used test fur cure prior to the application of · 
midcoatltopcoat by rubbing :M:EK. on the aurface fur one minute with a clean cloth. A 
mist coat may be required prior to topcoat to prevent gassing. 
Coatings should only be applied when the surfuce temperature is 5 degrees C above the 
dew point and between 10 degrees C and 40 degrees C with relative humidity not 
exceeding 80%. This should be checked prior to the commencement of spraying in 
accordance to ASTM E337 and every four hours during continuous paint application. 
Handle and store materials according to the latest manufucturer's data sheet The 
coating shall be used within the published shelf life. 
Air used for pafut equipment shall be clean. Clesnliness can be detennined by 
ruscbarging air against a clean white absorbent collector. Test to be carried out in 
accordance to ASTM D4285. 

l BRANT BP 390 Rev. No: 4 I Rw. Date: Nov. 8, 2010 I Q.A.M. Approval: D. Milfurd r 
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INSPECTION 
Inspect visually each coat fur runs, sags, fish eyes, contamination and fureign objects. 
Sand or grind out and reapply coating using brush or spray depending on the location of 
the area. 
Verify that the dry fihn thickness of each coat is in accordaoce per SSPC-P A2 and is 
viltbin specification limits. 
The instrument should be cah'brated against known thickness fulls traceable to National 
Standards and on a :representative blasted plate. 
Check all flange mating surfuces fur flatness, this is critical for proper sealing of the 
unit 
For immetsion service the coating must also be checked for full continuity in 
accordance to ASTM D5162 by passing a low/high voltage holiday detector over the 
surface. Detected plnholes will be apparent by a distinct "beeping" sound. 
Detected pinholes must be recoated as per BRANT BP-395. 
Holidays must be retested per D-2.5 Baked tanks shall be entirely retested due to there.. 
Introduction ofheat to cure out repair material. This could cause holidays in areas of 
undercut and weld pinholes that were previously tested. 

I BRANTBP390 Rev. No:4 I Rev.Date:Nov. 8,2010 J Q.A.M.Approval: D.JY.filford 
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llRANTBP395 " PAINTREPAIR 
PURPOSE 
Establish a pi:ocedure fur repairing coating systems. 

SCOPE 
This procedure will identifY the steps involved in repairing coatings. 

PROCEDURE 
Test a small area with solvent for resistance to softening or blistering .. 
Arry loosely adhering coating in the damaged or defective area will be removed. Wetting 
agent will be removed prior to mechanical cleaning and coating touch-~. 
Repairs to intemallicing and extemal coatings that do not expose metal sball be prepared to 
SSPC SP3 and the adjacent of coating to SSPC SP-3 and roughened suitably for adhesion of 
the repair coating. Repairs requiring the removal ofintemallining to bare metal include 
pinholes, blisters, loss of adhesion etc., require the surface to be prepared to SSPC SPll and 
to acbieveaminimumprofilepar Al;ITMD4417.Allintarnalrepairs.ldefectsshallb" 
performed per the manufacturers recommended guidelines. 
Clean area with the appropriate solvent. MSsk. area with tape. Prepare area to avoid 
overspray when necessary. 
Apply material by brush, roller or apray as req'uired. 
Specified thickness per data sheet should be verified in accordm1ce to BRANT BP 390 D-2. 
Material to be stored per manufacturers data sheets. 
The coating dry times as per above table-BP 390 

I 

I BRANT BC 395 Rev. No.5 I Rev. Date: Nov. 8, 2010 I Q.A.M. Approval: D. Mil:furd 
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BRANT BP 450 - INSl'ECl'ION 
PURPOSE 
To establish a procedure for the inspection of mbber linings. 

SCOPE 
This procedure will cover the inspection practices of visual examination, spa:d<: 
testing and hardness checking for both pre and post vulcanization. 

APPLICABLE DOCUMENTS !'Latest Editions) 
RMA Bulletin #5 (1987)- Lining inspection before and after vulcanization 
RMA Bulletin #6 (1986)- Standard fur surfuce appearance oflinings 
RMABulletin#13 (1987)-Procedurefurspa:d<:testing. 
RMA Bulletin #18 (1988)-Procedure fur use ofdurometer. 
ASTM procedures - D :5162 
NA~ SP0188 - Standard practice fur discontinuity of protective coatings 

TEST PROCEDURES 
VISUAL 
Upon completion of the application the equipment will be given a visual inspectlon 
with special attention given to the fOllowing areas. 
The lining will be checked against the blueprints to ensure that all areas are lined 
according to specific drawing details and instructions. 
The general appearance of the rubber surfuce should be Checked for wriokles, 
blisters, depressions and delaminations including nozzles, plates, clips, bars etc. 
All joints shsll be inspected for looseness and uniformity. Whenever combination 
stocks are used, a solid welJ...stitched-down splice is necessary fur protection of the 
rubber tie gwn backing. 
Blisters can be detected by holding a light near the surfuce of the rubber and 
looking fur shadow areas cansed by the trapped air forming high spots. All trapped 
air should be removed before cure and a repair made if necessary, as per BR.ANJ;: 
BP450-4. 

450-2 SPAR.IcrESTING 
Before and aiter the rubber lining is cured, it must be tested with an electrostatic 
spark tester in accordance to ASTM5162, NACE SP0188 and RMAbulletin#13. 
The purpose offblS test is to determine the presence of pinhole leaks, punctures, 
cuts etc. that expose passages to the base metal. See manufacturers data sheets for 
specific voltages. 

450-2.1 TESTING EQUIPMENT 
There are various models ofhigb frequency spark testers used fur detecting . 
pinholes in the rubber. Output voltage can be fixed or variable depending on the. 
particular test equipment. A variety of electrode accessories are available, but 
normslly a T or L-shaped electrode is used on a large lap free surface. This 
equipment should be cah'brated to a standard traceable to a National Standard. 

450-2.2 A conventional volt meter cannot be used to register the voltage output from a 
spark tester. It is recommended that the equipment be cah'brated fur testing through 
the use of a metal lined test plate. The test plate lining thiCkness must be equal to 
that of the lined equipment. The lining material on the coupon sball have a pinhole 
to the metalsubstrate made with a 22 gauge cypo dermic needle or comparable 
niercing tool. After the voltage output has been selected move the spa:d<: tester, with 
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the wand laying flat across the rubber section, over the lining. The spark tester .can 
be adjusted to allow for ample spark discharge for that lining thickness. Work with 
the lowest setting for 3/1'6" rubber that will yield a!-> inch spark. 

TEST PROCEDURE 
Keep electrode in light contact with :rubber and move back and forth at the rate of 
approximately 1 foot per second. The electrode shall be kept moving without 
stopping to long in one position, otherwise, there will be a chance of dielectrically: 
breaking down the rubber. During testing the spark will be a bluish colour and the 
sound will be an even buzzing. If :fault or pinholes are presant the corona discharge 
will start to fade and the spark will change to a wlrlte colour. Thewlrltesparkwill 
then be concentrated in a line tO the pinhole and the sound will change to a 
sputtering and craclcing noise. Mark each area with chalk :for repair. 
No :roolsture should be present atthetimeoftesting and all surfucesmustbe free of 
grit, dirt or foreign matter. , 
In the case of pipe spools or :fittings the electrode length and con:fignration can be 
adjusted to suit the physical dimensions of the equipment being tested. The 
eleotrlcal strength will not change due to the added lengths. 
Curing shall not be done until the completed items have been inspected, repairs 
made and the rspmrs re-inspected. 
HARDNESS/DUROMETERINSPECfiON 
Tbe hardness o:fthe rubber :is an indication of proper 'cure. The lining should be 
checked to detennine the optirirum state of cure. Durometer readings shall be made 
after the cured rubber has cooled to an ambient temperature. Durometer test values 
below manufacturers recommendations shall be cause for re-curing until minimum 
hardness is achieved. 
Make firm contact between the dnrometer gauge and the rubber sutfuce, making 
sure to record the initial highest reading. 
Record one reading per 100 square feet to ensure representative readings and in 
accordance to ASTM 2240, RMA bulletin #18 
Compare the readings obtained with those specified by the rubber manufacturer. 
The duro meter will be cahbrated to a standard traceable to a national standard. 

When requested: Test coupons (S~s) shall be lined and cured with the 
equipment in process. The abrasive blasting, rubber lining and curing process will 
be identical and in conjunction with that of the process intended for the original 
equipment. Destructive testing will be conducted on tha cured sample plate to 
detennine degree of cure (hardness) and pull-strength (aclllesion) to metal substrate. 
See RMA Bulletin #18-Procedure for use ofDurometer & NACE Specification 
RP0298-98 Section 8: Inspection and Testing, Subsection 8.8.1 Adhesion Test 

I BRANT BP 450 Rev. No: 3 Rev. Date: Nov. 8, 2010 I Q.A.M Approval: D. Milford 
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BRANT BP 451 - REP AlR 

A.. PURPOSE 
To establish a procedure for the repair of rubber linings. 

B. SCOPE 
This document will cover the repair procedures for pre and postvulcaruzation of rubber 
linings. 

C. .APPLICA:SLE DOCUMENTS 
RMABULLETIN #19(1988)- Repairs to linings 
ASTMD5162 

D. PROCEDURE 
451-4.0 Prior to cure, repairs will always be made using the original rubber compound 

and adhesive system. After cure chemically cured compounds may be used as 
recommended bythe manufacturer. Uncured patches will cover two inches 
outside the periPherY of the damaged area. 

451-4.1 Regardless ofthepre=tions taken. in the original cure and malnl:enance of 
rubber lined equipment, rubber lining will sometimes blister doting cure and will 
eventually need repair. Fortunately rubber linings in general can be easily and 
Sllccessfully repaired. Repair areas can vary from small blisters or cracks to major 
failures in numerous panels of rubber. The methods of repair are dictated by the 
type of original lining, extent of repair, intended service and the fucilities 
available. For these reasons there are no standard methods ofrepair, especially 
when considering :field repairs. Major repair should be guided by the 
IllBil.ufuoturers recommendations. The following standards have to be met 
regardless of the type of repairs that are made. 

451-4.2 Pinhole repairs following cure must be :prepared by buffing and grinding. The 
surfuce of the rubber adjacent to the repair area should be bu:l'fud back for a 
minimum of 4" inches aroun.d the perjphezyto ensure a good bond between the 
parent material and the repair material. Repair patch to be applied?." outside 
periPherY. 

451-4.2B If a defect is found after cure the defective lining will be out away and the 
peripheral exposed surface buffed and feathered for a minimum of 4" to ensure 
good bond between the parent material and the repair material. Grinding ofthe 
metal substrate will restore the original degree of cleanliness and produce suitable 
roughness for bonding. The degree of cleanlin.ess shall be verified by SSPC-Vis· 
3. Abrasive blasting is preferred but the adjacent areas must be protected. 

451-4.2C Befure cementing, the entire work area must be cleaned. All buffing dust 
grindings, moisture, acid fumes, etc. must be removed from the direct area and 
any adjacent area where it might be carried or blown. 

451-4.2D Apply two coats of primer and Z coats of cement to the buffed rubber and allow 
to dry between each coat, see man.ufacturers data sheets for dry times. The 
prepared bare metal is to be coated with 1 coat primer/1 coat intennediate/2 coats 
cement. 

451-4.2E Cut a piece of the repair rubber to conform to the size and shape of the repair 
area. Skive the repair material on a 45 degree bevel, remove plastic backing and 
apply cement to the backside area. 
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Inlay the repair material onto the bevelled edges of the buffed rubber. Carefully 
roll and stitch the inlayed patch ensuring not to trap any air. Once the patch has 
been completed spark test entire patched surface to ensure there are lJI.) 

voids/leaks. 
Brush a coat of the cement to the top of the inlay and aJ!ow to dry. 
Cut another piece of repair material slightly larger :in size and shape of the rspair 
area. Skive tha edges on a 45 degree bevel and apply the cement as described 
above. 
Apply the rubber over the :initial inlay. · 
The rspair compounds must be carefully rolled and stitched down and all trapped 
air removed. Once overlay is completed re spark test to ensure it does not leak. 
Chemical care activator is thell applied to the entire repair area to begin tha 
curing process. It isracomm.ended that a minimum of three coats of activator be 
applied and allowed to dry a minimum of30 m:inutes betweep. coats. 
When utilizing chemical care stock it is important to realize that even with the 
application of the chemical care activator normaJ!y it takes about one week to 
fully cure at 70 degrees F. Ifthe linicgis to be put into service above 150 degrees 
F the linicg can be used Immediately as car:ing will teke place rapidly at this 
temperatare. Care should be taken if a chemical cure patch is pUt :into a service 
condition that is very physically demanding such as an abrnsive or imping:ing 
typo of service. Such a service can sometimes peel the patch pft: In this case it is 
recommended that an additional source of external heat {steam, dry air, heat 
lamps, etc.) be used to help cure the patch. Alternately if external heat cannot be 
used, the patch will have to air cure. The amount of dry time dspends on the 
ambient temperatore. Contact rubber manufucturer to discuss specific details. 

I BRANTBP450Rev.No:6 I Rev.Date:Nov. 8,2010 JQ.A.M.Approval: DanMilford 
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AMASTEEL 

"The World's Standard for Quality." 

The following are paraphrased as condensations of the Society of Automotive Engineers specifications J-827 Cast Steel Shot, J-1993 for 
Cast Steel Grit, J-444 Cast Steel Shot and Grit Sizes, and Include all of the essential features of these specifications. For additional details, 
request copies of these complete specifications from your Ervin Representative. 

SOCIETY OF AUTOMOTIVE ENGINEERS J827 Cast Steel Shot and J1993 Cast Steel Grit, 

Carbon 
Manganese 

S·70- S·110 
S-170 

Chemical Analysis 

S-230 and Larger- All Grit 
Silicon 
Sulfur 
Phosphorous 

Microstructure 

.80 ·1.2% 

0.35. 1.2% 
0.50. 1.2% 
0.60. 1.2% 
0.4% minimum 
0.05% maximum 
0.05% maximum 

The Microstructure of cast steel shot and grit shall be uniform 
Martensite, tempered to a degree consistent with the hardness 
range, with fine well distributed carbides, If any. 

Hardness 
Shot 
Ninety percent of random hardness check performed on a 
representative sample shall fall within the range of 402-558 Knoop 
hardness number (40-51 HRC) 
Grit 
Ninety percent of random hardness check performed on a 
representative sample shall fall within the following renges. 
S hardness range of 402·556 Knoop hardness number (40·51 HRC), 
M hardness range of 495·650 Knoop (47·56 HRC), L hardness 
range 612·754 Knoop (54·61 HRC), and H hardness of 732 Knoop 
minimum (60 HRC). 

The hardness may be determined by any of the various methods 
applicable to small sections such as Micro Hardness Tester with a 
Knoop Indenter, at loads determined to provide a reliable 
conversion to Rockwell C. 

Density 
The density of cast steel shall be not less than 7.3 gm/cc Grit and 
7 gm/cc for shot. 

General Appearance 
The cast steel shot shall be as nearly spherical as commercially 
possible and no more than 20% of the shot particles shall have 
objectionable defects. 

Voids for Shot 
No more than 1 0% of the cast steel shot particles shall contain voids 
as determined at 10X magnification. A void must be greater than 
10% of the area of the abrasive particle to be considered harmful. 

Shrinkage 
No more than f 0% of cast steel shot particles shall contain 
shrinkage as determined at 1 OX magnification. Shrinkage Is an 
internal cavity with Irregular dendritic surface, whose area Is larger 
than 40% of the parilcle area. 

Cracks 
No more than 15% of cast steel shot and 40% of the cast steel grit 
particles shall have cracks as determined at 10X magnification. A 
crack Is a linear discontinuity whose length Is greater than 3 times 
Its width and radial in direction. 

. Particle Shape of Shot 
When examined at 10X magnification, no more than 5% of the 
shot particles will have a length that Is in excess of twice the cross 
section. 

Mechanical Tests 
Several designs of shot testing machines are available 
commercially tor application to routine procedures. See SAE 
J445 for methods of checking uniformity of shipments of shot or 
grit to determine relative fatigue life and energy transfer of different 
types of shot or grit. 

Ervin AMASTEEL Special Hardness 
M hardness - 90% minimum 495-650 KHN (47 -56 HRC) 
L hardness- 90% minimum 612-754 KHN (54·61 HAC) 
H hardness - 90% minimum 732 KHN (60 HRC minimum) 

AMASTEEL is also available in other hardness ranges. For these requirements, the hardness of 90% of the representative sample will be 
within a range of 7 HRC points. 

Ervin AMASTEEL Shot and Grit products meet or exceed all of the requirements of SAE specifications. The Ervin AMASTEEL Division is also 
capable of producing material to meet special customer specifications or requirements. 
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AMASTEEL 

"The World's Standard for Quality." 

S.A.E SPECIFICATIONS FOR SHOT AND. GRIT SCREENINGS 

SAE 
Size 
No. 

SAE.J444 
SHOT 

Tolerances 

8780 All Pass No. 7Screen: ............. 1110·.2.80 
85% Mlnon No,_10Screen ..... 0787 ~ 2.00 
97% Min on No. 12 $c(een.,,; .066l·l:70 

8660 All Pass No. 8 Screen .............. 0037- 2.36 
85% M"'oo No.12Screen ..... 0661·1,70 
97% Mkl on No. 14 screen ..... 0555 • 1.40 

8550 All Pass No. 10Scrooo .......... ,07B7·2.00 

8390 

8330 

85% MwronNo. 14 Screen ..... 0555-- 1.40 
97% Min on No. 16Screen ..... 0469·1.18 

All Pass No. 12 Scroon ............ 0661 ·1.70 
5% Max 00 No. 14 Screen ...... 0555" 1.40 
05% Min on No •. 18 Semen .... ,0394 ·1.90 · 
96% Min on No. 20 scroon .... •0331.0;850 

All Pass No. 14 Screen .. , ......... 0555 ·1.40 
5% Maxon No. 16 Screen.~ .. ; .0469 ~ 1.18 
85% Min oo No. 20 Screen,-._. .033f ~ 0.850 
96% Min on No. 25-Screen .... _.0278 -0.710 

8280 All Pass No. 16Soroon, ........... 0469 ·1.18. 
5%MaxonNo.18Screen ...... 03!14.1.90 
05% Min 011 No· 25 Semen .... ,0278 ·0.710 
96% Mlo on No. 30 Scroon ..... 0234 •.0.600 

8230 All Pass No. 18 screen ........... ,03!14: 1.00 
10% Max. on No. 20&...., .... 0331·0.850 

8170 

8110 

85% Min on No. 30 Screen ..... 023< • 0 .. 600 
97% Mil on No .. 35 Semen ..... 0197, 0.500 

All Pass.No. 20 Screen ....... , ..... tl.'l3f -0,850 
10%Maxon No, 25 Screen .... 0278 ·.0.71(). 
85% Min on No. 40 Screen .... i0185, 0.425 
97% Min on No. 45 Scroon ..... 01:3;9~0.355 

All Pass No. 30 Semen ...... ; .... :o234 · o.eoo 
10% Max,on No. 35 Screen~·· .019'7 '"'.0.500 
BO%Min on f<9, so Semen.; ... 0117.,0.300 
90% Mln on No, SO Screen ..... 0070 -Q.1B!l 

870 All Pass No· 40 Sa1l60 ....... , ... ,0185.,0.426 
10% Max on No. 45 Scrooo .... 0.139 •0,355 
80% Min on No .. 80 Screen~, .. .,(1070-: 0.180 
90'1{) Min on No, 1:?:0 Screen ... ~ •.O.l2S 

SAE 
Size 
No. 

G10 

G12 

G14 

G1S 

G18 

G2& 

G40 

~&0 

SAEJ444 
GRIT 

Tolerances 
Screen Opening 

ln·rnm 

All Pass No.7 Scfooo ... ,.,. ...... ,1'110 ~ 2.80 
80% Min on No. 10 S"""""'' .0787 • 2.00 
9P% Min QO No._ 12 _Screen ..... 0661 -1.70 

All Pass No, 8 Semen .............. 0937. 2.00 
80% Min oo No.12 Scroen .... ,0661 • 1.70 
90% Min oo No.J4 scroen ...... 05~ · 1.40 

AD Poos No. 12-SCfeiln •• _ .. ,, .. -, .0061' y j,J_O 
75%MilooNo. 16Scloon, .. , .04()9-1.18 
()9% Ml!r011 No. 1s s'"""'.: ... oow. 1.00 

All Pa .. No; 14 s-n .......... , ,0555·1.40 
.75%Mi> on No.1 a Semen ..... ()394 ·1.00 
85.% Mil oo No. 25 s-o ..... 0278 • 0.710 

All Pass No .. 16Saoon ............ 04.fl9 · 1.18 
70%-Min on No. ·25 Screen ..... 0278 ·~ 0,710 
®% Mlrl oo.No. 40 Screen ..... 0.165 .· 0.425 

All Pass No. ~5 Sc!oon ............ Q?78 • 0.110 
85% Mn on .No. 00 Semen; .... 0117 • o.soo 
76% Min on No, BO.Scloon ..... 0070 • 0.1BO 

All Pass No.'40 SCroon ........... .oJBS, 0.425 
85%MinonNo.80.Scroon .... ; .0070 ·0.100 
75%Mill 011 No .. 120 Semen .. ,0049 • 0.125 

Erilln lndust(ies, Inc. • P.O •. Box .1168 • Ann Arbor, Mt481. 06·1168 
.Toll Free: 800·7.48'9055 • Telephone: 734·769-4600 • Fax: 734·663·0136 

www.e.rvinlndustries.com 

Screen Opening Si;teS>.!!nd Screen NumbE/r$ with Mill< and fvlln Cumulative Percentages 
Allowed on. Corresponding Screens. ASTME"11 and ·ISO 565 Test Sieves. 
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.MATERIAL SAFETY DATA SHEET 

I::KVIN lMnl , , ~·~!.INC. 
3893 RESEARCH PARK DRIVE 
ANN AF<ovn, Ml 46108.2217 
~ Date: 12/9/09 

TEL~ .... -..~. (734) 769-4600 
FAX: (734) 663-0136 

'Date: Level: S 
~ED BY: Dennis Scharer Ervin 

SECTION I I PRODUCT IDENTIFICATION 
Pr c ic l a 

AMASTEEL SHOT 

AMASTEEL GRIT 

AMABRASIVE FERROUS 

(SHOT I GRIT MIX) 

SECTION II I COMPOSITION /INGREDIENTS 
CAS Registry %Weight ACGIH-TLV 

Chemical Name No lmr:1/m3l 
Iron· Fe 7439·89·6 >96 
Oxide fume as Fe 5 

Carbon. C 7440-44-0 <1.2 none estab. 

Manganese· Mn 7439-96-5 <1.3 
Elemental, Inorganic Compounds as Mn 0.2 
Fume as Mn none estab. 

Silicon. Si 7440-21-3 -<1.2 
as total dust 10 
Respirable fraction none estab. 

Chromium· Cr 7440'47-3 <0.25 
Elemental, Inorganic Compounds as Cr metal 0.5 
Cr II compounds ·as Cr noneestab. 
CrIll compounds· as Cr 0.5 
Cr VI compounds ·water soluble 0.05 
Cr VI compounds· Insoluble 0.01 
Chromic Acid and Chromates as Cr03 none estab. 
Cr VI (hexavalent chromium) In product as shipped Not detected 0.05 & 0.01 
Copper-Cu 7440-50-8 <0,25 
Fume 0.2 
Dust &mists 1 

Nickei·NI 7440-02·0 <0.20 
Elemental metijf 1.5 
Insoluble as Nl 0.1 
Soluble compounds as N! 0.2 

SECTION Ill I PHYSICAL DATA 

ERV11 

OSHA-PEL 
(mg/m3

) 

10 

none estab. .. , .. 

5 (ceiling) 
5 (ceiling) 

15 
5 

1 
0.5 
0.5 
5ug 
5 ug 
0.1 (ceilin!1) 
5 ug /2.5 action 

0.1 
1 

1 
1 

Cast steel shot and grit are non-hazardous as received. Fine metalUc dust is generated as the abrasive breaks down from 
impact and wear durlng normal use. Since the ferrous content is >96%, dust or fumes will consist mainly of iron or iron oxide. 
In addition the fine steel dust created can be a mild axolosion hazard (see section VI. 

Bolling Point· 2850-3150 Degrees C Melting Point -1371-1483 Degrees C 
Specific Gravity (at 60 Degrees F) > 7.6 Vapor Pressure • Not Applicable 
%Volatile by Volume· Not Applicable pH • Not Applicable 

Appearance and Odor· Spherical· no odor Percent Solid bv WeiQht • 1 00% 

SECTION IV I REACTIVITY DATA 
Stability- Stable Hazardous decomposition products- None Hazardous Polymerization -will not occur 
Shot will break down into progressively smaller particles and dust during normal use. 

PAGE 1 OF2 REVISIONS 
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A mlld fire or eXplosion hazard situation may be created from fine metal dust. Fire Extinguishing method for dust created due to use- use 
Class D extinguishing agents or dry sand to exclude air. Do not use water or other liquids, or foam. 

NFPA Hazard Rating: o =Insignificant 1 = Slight 2 = Moderate 3 = High 4 =Extreme 

Health (blue)= 0 Flammability (red)= 0 Reactivity (yellow)= 0 Special (colorless) 

SECTION VI I HEALTH HAZARD DATA 

Emerge-ncy and First Aid Procedure " If tnhale.d. move out of area into fresh air. Flush eyes with running water~ have any remaining 
particles removed from eyes by a qualified medical person; call 911 for immediate medical assistance. 

The end user should have an Industrial hygiene evaluation to detenmine the proper personal protective equipment for each application or 
blasting operation. Threshold Limit Values- Penmlsslble Exposure Limits- see Section II 

Primary Routes of entry- inhalation of dust or dust particles in ayes. Target Organs - Lung for chromium and lung & nasal for Nickel. 
Metallic Nickel Is reasonably anticipated to be a human carcinogen. 

Over exposure to dust and fumes may cause mouth, eye, and nose lnitation. Prolonged overexposure to manganese dust or fUme affects 
the central nervous system. Prolonged overexposure to iron oxide fume can cause siderosis, or ''iron pigmentation>~ of the lung. lt can be 
seen on a chest x-ray but causes little or no disability. 

Fumes generated by welding or flame cutting a surface containing new or used abrasive or the dust created by use of the abrasive may 
convert a small portion of chromium to hexavalent chromium. !ARC reports welding fumes are possibly carcinogenic to humans. 

SECTION VII I PERSONAL PROTECTION INFORMATION 
Ventilation -General ventilation and local exhaust should be provided to keep the dust levels below the limits shown In Section II. 
Respiratory protection If an Industrial hygiene evaluation shows dust exceeds OSHA PEL:s indicated in Section II, a NIOSH approved 
respirator with appropriate filters should be worn as detenmlned by the end user. 
Eye_protection - )\pproved safety glasses w/side shields should always be worn. Other protective equipment detenmined by the end user. 

SECTION VIII I SPILL I LEAK PROCEDURES AND WASTE DETERMINATION 
Shot spilled or leaked onto floors can create hazardous walking conditions. When cleaning up quantities of dust; if exceeding OSHA 
permissible exposure limits, an approved respirator with appropriate filters should be used. 

Dust from blasting or peening operations always contain contaminants. The dust must be tested to determine If it Is hazardous or non-
hazardous waste. After such detenmlnatlon the dust must be disposed of according to appropriate local State or Federal regulations. 

SECTION IX I SPECIAL PRECAUTIONS 
Precautions to be taken in handling and storing- Keep dry to reduce rusting. Observe maximum floor loading limitations. 

SECTION X I TRANSPORTATION 
DOT Classification - Not a regulatad material Proper Shipping Name- N/A DOT ID #- Not regulated 

SECTION XI I REGULATORY 
a) CE:RCLA Hazardous Substance __ yes _x_no 
b) SARA, Title Ill, Extremely Ha<ardous Substance __ yes _.x_no 
c) Toxic Chemical Release Report _X_ yes __ no 
Nickel & ManQanese are subject to requirements of Section 313 of the Community RIQht-to-know Act of 1986 & 40CFR Part 372. 

The information presented here has been compiled from sources considered to be reliable and accurate to the best of our knowledge and 
belief, but is not guaranteed to be so. 

PAGE20F2 REVISIONS 
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CHRISTINA LAKE REGIONAL PROJECT 
Phase 3A EPC for Central Plant Facilities 
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Number of vessels: 7 
Tags: 3A-F-208 A to G 

Reference drawing: 32125-0-2202-01 
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Rust Preventive Treatment 

Vapour Phase Corrosion Inhibitors (VpCI): 

NOTE: Vapour Phase Corrosion Inhibitors (sometimes ca11ed Volatile Corrosion Inhibitors) 
protect metals against corrosion by chemica11y preventing the corrosion reaction from taking 
place. (Compared to barriers like paint, which prevent the corrosion causing chemicals from 
reaching the metal). Because they are volatile, the· inhibiting chemicals can move out from the 
film or package and eventually forming a film on the metal. Therefore even metal parts that 
have not been coated will receive the same corrosion protection as parts which are in direct 
contact with the inhibitor at the time of packaging. 

Cartee VpCI-337 is applied to Interior vessel surfaces by fogging technique. 
Cartee VpC\-368 aerosol Is applied to a11 the bare flange faces. 
All the nozzles are blanked off with gaskets for storage. 
Vessels are to be stored outdoors after Insulation and cladding. 

Reference the attached products catalogue sheets. 

2 



VpCI®-337 /337 Winterized 

PRODUCT DESCRIPTION 
VpC!~337 is a ready~to-use waterborne corrosion inhibitor 
for indoor use. Vapor phase corrosion inhibitors in 
VpCI-337 migrate and protect metal surfaces, resulting in 
time and cost savings. The VpCI-337 is used to protect 
edges of coils and stacks or to fog void spaces, tanks, 
containers, packages, and enclosures. These labor
saving techniques use a minimum of product to protect 
large areas or volumes. VpCI-337 is effective on ferrous 
and non-ferrous metals as well as aluminum, plated 
steels, and copper. VpCI-337 is consistently successful in 
providing protection to the basic metals1 metalworking1 

and packaging industries. 

In most cases, products protected by VpCI-337 are 
ready-to-use. No degreasing or stripping is necessary by 
most end users. The metal will retain a clean1 rust~free 

surface. In most cases, the thin protective film will not 
affect paintability, conductivity, appearance, or any other 
important property of metals or alloys. 

VpCI-337 is also available in a cold weather version. 
VpCI-337 Winterized has a lower freezing point for 
the convenience of application and storage in cold 
temperatures. 

FEATURES 
Biodegradable (87%biodegradation in 28 days) 
Contains vapor phase inhibitors which provide 
multi metal corrosion protection 
Leaves a thin, self-healing film that is environmentally 
approved for use 
Ready. to-use 
A'otection is immediate, convenient to apply, and easy 
to remove if required 
Gives up to 12 months indoor protection 

TYPICAL APPLICATIONS 
In-process protection 
Edge spray of coils and sheet stock 
Into void spaces 
Double wall void spaces 
Fogging 

TYPICAL PROPERTIES 
VpCI-337 
Appearance 
Carrier 
Coverage 
Film Type 
Film Thickness 
Aash Point 
Freeze Point 
Non-volatile Content 
pH 
Weight per Gallon 

VpCI-337 Winterized 
Carrier 
Freeze Point 
Non-volatile Content 
pH 
Weight per Gallon 

Clear to hazy amber liquid 
Water 
935-1870 ft2/gal (23-46 m2/l) 
Thin, soft film 
0.25-0.5 mil (6.3-12.5 microns) 
> 200 F (93 C) 
32 F(O C) 
28-33% 
8.2-8.8 
8.7-8.9 lb/ gal (1 .04-1.06 kg/1) 

Water+ B:hylene Glycol 
-26 F (-32 C) 
20-25% 
8.0-8.3 
8.8-9.0 lb/gal (1.05-1.08 kg/1) 

Note: A'oduct may become hazy after a few days. 

CORTEC 
CORPORATION 



METALS PROTECTED 
Hot/cold-rolled steel 
Slicon steel 
S:ainless steel 
Cast iron 
Zinc 
Aluminum 
Copper 

• Brass 

APPLICATION 
Material Handling: 
Fog or mist without dilution into containers, boxes, 
crates, and shrouded packages at a rate of 1 oz./113 

(1 Um3 ) of enclosed space. ::pray on cardboard, wood 
pallets, closed and open cell foams, and other packag
ing materials. Always spray VpCI-337 uniformly within 
enclosure and allow direct access of vapors to metal 
surfaces to be protected. 

Product Preparation: 
Mix thoroughly if separation or settling has occurred. 

A1ethods for Monitoring Solution: 
Refractometer, pH 

FOR INDUSTRIAL USE ONLY 

KEEP OUT OF REACH OF CHI LOREN 

KEEP CONTAINER TIGHTLY CLOSED 

NOT FOR INTERNAL CONSUMPTION 

CONSULT MATERIAL SAFETY DATA SHEET FOR 
MORE INFORMATION 
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Dry Time: 
VpCI-337 
VpCI-337 Winterized 

Product Cleanup: 

< 45 minutes 
3 hours 

Use soap and water to clean equipment. 

PACKAGING AND STORAGE 
VpCI-337 is packaged in 10-14 oz. netwt. (284-397g) 
recyclable aluminum cans (12/carton), 5 gallon (19 liter) 
plastic pails, 55 gallon (208 liter) metal drums, totes, and 
bulk. 

Minimum storage temperature: 12 F (-12 C) 
Maximum storage temperature: 120 F (49 C) 

VpCI-337 Winterized is packaged in 5 gallon (19 liter) 
plastic pails, 55 gallon (208 liter) metal drums, totes, and 
bulk. 

Minimum storage temperature: -26 F (-32 C) 
Maximum storage temperature: 120 F (49 C) 

Slelf life is 24 months. 

CONsaJUENll.AJ..ttiAMAGES. 

Distributed by: 
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PRODUCT DESCRIPTION 
VpCI·368 is a time-provGn coating that provides excellent 
protection to metal substrates exposed to harsh outdoor 
conditions. VpCI-368 leaves a firm, wax-like film that can 
be removed by mineral spirits or alkaline cleaners such as 
Cartee• VpCI-414. 

FEATURES 
• Flexible 
• Excellent salt spray protection 
• Excellent outdoor protection 
• Multimetal protection 
• Excellent UV resistance 
• Moisture displacing 
• Cured film is heat stable up to 39TF (200oC) 
• Conforms to MIL-PRF-16173E (Grades 1 and 2) 
• NATO 6850-66-132-5848 
• NATO 6850-66-132-6099 
• NSN 8030-00-062-6950 
• NSN 8030-00-231-2345 
• NSN 8030-00-244-1300 
• NSN 8030-01-470-2601 

TYPICAL APPLICATIONS 
• Pipe coating 
• Ports storage 
• Underbody coating 
• Wire rope 
• Steel plate 
• Machined parts 

METALS PROTECTED 
• Carbon Steel 
• Stainless Steel 
• Copper 
• Aluminum 
• Cast Iron 

PROTECTION PROPERTIES 
ASTM DFT Carbon Steel {l 01 0) 

Salt Spray B-117 
2-3 mils 

900-1500 hr. 
(50-75 microns) 

Prohesion G-85 
4-7 mils 

2000 hr. (1 00-1 75 microns) 

Humidity D-1748 
2-3 mils 

2500+ hr. (50-75 microns) 

APPLICATION 
VpCI-368 may be applied by brushing or spraying. A 
film thickness of at least 2~3 mils (50~70 microns} is 
recommended for uncovered outdoor storage. 

Surface Preparation: 
NACE SSPC ARS 
3 or 4 6 or 7 High B-2 

Producf Cleanup: 

• Use solvents or mineral spirits for cleanup of equipment. 

• Solvent, wax strippers, or alkaline cleaners such as VpCI-
414 can be used for dean up of overspray. 

TYPICAL PROPERTIES 
Appearance 
Coverage 

Dry Film lime 
Drying to Touch Time 
Film Type 
Removal Method 
Carrier 
Shell Life 
Non-volatile Content 
Viscosity at 23 cc 

VOC 
Density 

Dark brown viscous liquid 
300-330 ft2/gal@ 3 mils 
(7-8 m2/l@ 75 microns) 
12-24 hours 
0.5-3 hours 
Firm, wax-like 
Petroleum solvents 
Mineral spirits 
24 months@ 75"F (24"C) 
57-62% 
600-5,000 cps (6 rpm) 
Spindle #2 
2.9-3.1 lb/gal (347-372 g/1) 
7.4-7.7 lb/gal (0.89-0.92 kg/1) 

Note: Coating dry time IS affected by temperature, air-flow and 
humidity. 

PACKAGING AND STORAGE 
VpCI-368 is available in 5 gallon (19 liter) steel pails, 55 
gallon (208 liter) metal drums, totes, and bulk. 

Available as CorShield' VpCI-368 in 11 oz. (312 g) aerosol 
cans. 

CORTeC 
CORPORATION 
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RECOMMENDED SPRAY EQUIPMENT 
This information is based on spraying VpCI-368 at 3 
parts concentrate to 1 part mineral spirits. A ready-to-use 
version of VpCI-368 is also available. The viscosity range 
is between 100-1,000 cps. If using a dilution other than 
this, please consult a Cortec or Grace representative. 

Model 
Pump 
Tip 
Cap 
Filter 
Air Pressure 
Fluid Hose 

Fluid Pressure 
(Supply/Gun) 

510 Airless/AA Plus 
30:1 President 
0.011-0.015 in (0.028-0.038 em) 
Standard 
60 Mesh High Pressure 
80 psi 
3/8" x 1 0' with V4 11 whip hose for 
ease of handling 
2000/1700 psi (138/117 bar) 

The minimum fluid atomization pressure required is 1500 
psi (1 03 bar), which gives 2-4 mils (50-1 00 microns) 
WFT/pass. 

FOR INDUSTRIAL USE ONLY 

KEEP OUT OF REACH OF CHILDREN 
KEEP CONTAINER TIGHTLY CLOSED 

NOT FOR INTERNAL CONSUMPTION 
CONSULT MATERIAL SAFETY DATA SHEET FOR MORE 
INFORMATION 

LIMITED WARRANTY 
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. LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE LTD. SERIAL No: 0411 JOB No: 12-32 A 

DATE: FEB/4/2013 CUST. P. 0. No: 321253503 INSPECTED BY: Arie Willemsen 

ITEM HEAT No. MATERIAL TYPE THICKNESS {INS) 
AND MFG. 

A B c D E F 
TOP HEAD 3500933-03 NUCOR!EVRAZ .906 .789 .902 .885 .904 .757 
S/N 1016553-1 2P279-902 SA-516-70N 
BTM HEAD 3500933-01 NUCOR!EVRAZ 1.002 .880 .992 .996 1.001 .896 
S/N 101554-1 2T133-304 SA-516-70N 

SHELL CSE 3442P3-AC1661 SA-516-70N I .755 .765 .754 .763 .760 .754 
LONG ESSAR 

·o 

(B & Fat nozzle cutouts) 

NB. THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 



BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

I 1861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QCMANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER TOP HEAD 
PRODUCTION# 1016553 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 18.2mm MIN. THK. WI 50.8mm SF. 

HEAT NUMBER 

3500933-03 
2P278-104 
2P279-902 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST R PORTS ONLY, PLEASE· 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. . . 

BRIGHTON U-EDGE HEADS. 
DIY. OF ENERFAB 
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PLATE MILL 

P.O.Box279 
Winton, NC 27986 

(262) 356-3700 
Mill Test Report 

Page1 
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;., -It's our Nature: 

Issuing Dat& : 
Vehicle No: 
Specification : 

Marking: 

Heat No 
3500933 

0210712013 
BesiRW5497 

B1L No. : 348434 

0.8750'' X 72.000" X 177.000" 

Load No. : 350449 

Sold To: 

ASTMA51670-10/ASMESA51670 PVQ 2011 Addenda Normalize<! 
Test Coupons at 1650 F 

c Mn p s Sf Cu Ni Cr 

0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

0Ul' Order No. : 10790911 

Enerfablnc 
4955 Spring Grove Av& 
CINCINNATI,OH 45232 

Mo AI{ tot) v 
0.01 0.031 0.003 

Nb 
0.001 

T1 
0;002 

Cust. Order No. : 4500054635 

Ship To: BRIGHTON TRU·EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATI,OH 45241 

N Ca B sn CEQ 
0.0018 0.0003 0.007 0.40 

Tensile Test Charpy Impacts 
Plote Serlo! (psi) (psi) Elongation Elongation (%) (%) I'M (%) 

No Pieces Tons DJr. Yield Tenslla %ln2" % ln8'" Dlr. 1 shear 2 sl!ear 3 shear Ave. shear Slz<1 Temp 

3500933-03 2 3.16 T 46,000 75,300 25.8 
T 58,200 71,600 27.4 N 

APPROVED 

~ 
Q.C. DEPT 

Testcoupc>Monl)', nonna1lzed 60 minutes per Inch ofthleknessat1650 F :!:25 F. Hold.30 m1ntrt.esminlmum. ; 

PCM 

0.27 

Min 
Ave. 

Manufactured to fully kft!ed flne grain practiCe by ElectrieAn: Fumace. Welding or weld repair was not performed on th1~ materfal. 
Mercury has not been used In the dlreet manufacturing of this materfal Produced as continuo\~$ east dlsaete pSaf& as-rotred, unless 

otherwise noted in Speeificatto• 1. 

We hereby certify that the contents or this report are accurate and correct AU test results 
and: operations perfonned by the material manufadurer are in compfiance with the 
applicable speclficatlqns, Including customer soecifieslion~ 

,• 

Yield by 0.5EUL melhod unless othO!IWfse Specified. Ceq= C+(Mni6)+((Cr+Mo+V)I5)+((Cu+Ni}/15} 
Pcm = C+(Sil30)+(Mn120)+(Cu/20)+(Nli60)+(Cri20)+(Mo/15)+(VN 0)+58 
Melted and manufadured In 1he USA. ISO 9001""'lll certllled (llllOS063) by SRI Quality System Reglstlar.(#09B5.()9). PED 97122/EC 712 Annex 1, Para. 4.3 COm pi! an!, 
DIN 50049 3.1.8/EN 1ti204 3,1 8(2004), DIN EN 1 0204 3.1 (2005) COOIJ)Iiant For ASS grades only, Quality Asw"'nca certificate 09-MMPQA..54S 

/-?7&-·-..z::: 
~ 02/07120133:41:30PM 

T. A. Depretrs, Metalfurgfst 

I 
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E EVRAZ!.""'""""'ru. A DMSICtl OFEWAZ INC. Mol Material Test Report B/L: 
4001 Philadelphia Pike, Cla~H)('It DE 19703 

Sold To: ENERFAB, .INC. 

4955 SPRING GROVIO AVENU!;SINCINNATI, OH 45232 . -...... 

Order 231309-01 Cust PO Part No. G4500034355 

Specifications: _..-----
ASTM A516!A516M•10 Grade 70(485) I ASME SA5161$A516M 2010 Edition Grade 70(485) Fully /(jfled 

Chemical Analysis for Order 231309 01 (sorted by Heat) -
I HeatAnlys Heat c Ml1 p s si cu Ni Cr M6 

I I2P278 0.178 1.07) 0.013 0.011 0.218 0.243 0.114 0.196 0.030 
A1 v 1>1b/Cb N Alsol Ti B 

0.025 0.004 0_.001 0.0055. 0.023 0.002 0.0005 

BeatAnlys I Heat c Mn p • si cu Ni Cr Mo 

I I2P279. 0.16:i 1.026 0.012 0.002 0.274 0.266 O.llG 0.139 0.027 
Al v JOb/Cb N Alsol Ti B 

0.027 0.004 0.001 0.0071 0.026 0.002 o.ooos 

Tensile Tests for Order 231309-01 (sorted by Heat) 
Gauge Tensile Yield Elongation RA Head 

Serial Heat-Slab Inches MM l(SI MPA ICSI MPA % In. MM % Tail Dir,.· Nb-rm S/R 
B08616-l 2P278-104 0. S750 22.23 76 521 53 362 42 2 so :;~~;. 1x 

BOS616-l 2P2,78-104 0.8750 22.23 76 525 52 361 33 2 50 
.. 

Tran 
B08615-1 2P279-902 0.8750 22.23 7< 513 53 363 48 2 50 Tran 1x 
BOB615-l. . 2P279-902 0.8750 22.23 76 523 50 345 38 2 50 Tran 

Other Information for Order 231309-01 

301122 
02/15/2013 

sn 
O.OH 

gn 
0. 019 

Test ID 
310226 
310227 
310224 
31022$ 

Matertalls 100% melted and manufactured In the USA. No weld repair has been perfonned. Plates supplied as-rolled. One test coupon 
nonnallzed and one. test coupon as rolled. Nonn·alized 1650F (+1-25 F) 1 hr. per Inch of thic:l<ness. Meets 2004 EN10204 3.1 AND DIN 50049 
3.1.8; In Compliance With ES·1094 

' . 

Q.C. DEPT 

Unless Olherwlse specified, Mercwy. radfum ot 8/pha .wtlfC:e materials have not been IJ8Gd, 

1 certify the above results to be correct as · Metallurgist, Ryan Carmichael 
contained In the records of the corporaUon. 

Revision: 1 
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··-:-:; __ ._, · .. c·.-' 

FORMU-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of lhe ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certffied by ENERFAB, INC, 4955 SPRING GROVE AVENUE., CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation· 
{Name and address of Purchaser) 

UNKNOWN. 
(Name and address) 

4_ Type · ELLIP HEADS 3962.4mm x 22.23mm thk. 1016553-1,2 
[Description of vessel part (shell, two--pJece head, tube bundle)! (Manufacturer's serial number) 

PO# 321253501 . TG# FILTER TOP HD. 
----;(;:;N~ati;;:o:;;na:irosC:oa:;;rd;;-;m::;,m:;b:::e::;,):--- -----'c,(;=;D":,.:'wi:'ln':'g':nu;':m:;b::a:;,).:...___ (C!r:awing prepared by) 

5. ASME Code. Section VIII, Div. 1 2010 EDITION/2011 ADDENDA 

(CRN) 

2013 
(Year built) 

{Edition and Addenda (date)) (Code case number) (Spet:iaf service per UG 120(d)J_ 
6 Shell (a) No of cou>se(s)· (b) Overall length 

Course(s} Ma~arlaf Thickness Long. Joint (Cat A) Circum. Joint (Cat. A, 8, & C) Heat Treatment 

No. Diameter, ln. Length (ft & in.) SpecJGrade or Type Nom. Corr. Typa Full, Spot. None Eff. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) 0 SA516-70 (1650 F- 1/2 HOUR PER INCH) (b) 
(Material spec number grade or type) {H T ~time & temp ) . . {Material spec number grade or type) (H T -time & temp) .. 

location {Top, Thickness Radlus Elliptical Conical HemispheriC<!] Aat Side to Pressure Category A 

Bottom, Ends) Min. Corr. Crown ·Knuckle Ratio Apex-Angle Radius blanieter ConveX Concave Type Full, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastemng) 

B. MAWP --;==- --==:;;-
(!ntemal) (External) (Internal) 

at max. temp. 
(External) 

(Material spec. number, grade, size, number) 

Mln. design metal temp. ------at _____ _ 

9. Impact test -------;;:;;;;;:;:~::;:-;=:-:::=C:N-:':0:=:=:::;;;:;;:;:;:::;==;;------
Undicate yes or no and the componan~s) impact tested] 

at test temperature of 

10. Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles Inspection and safety valve openings· 

Malarial .Nozzle ThiCkness How Attached 
Purpose_ Diameter Flange Reinforcement loc:allon 

(!n!et, Outlet, Drain, etc.) No. ors!le Type Nozzle FJange Nom. """· Material Nozzle Flange {fnsp. Open.) 

' 

' 12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. 

13.. Supports; Sk!rt Lugs_ Legs Others 
(Yes or No) {Number) (Number) 

14. Remarks: NO DESIGN FUNCT!OrJ'BY ENERFAB INC: 
(Describe) 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

-We cerlify that the statements made in this report are correct and that alf details of material, 

U Certificate of Authorization No. ______ 2::.•c::6:::3c:1 ______ Expires December 31 

Date _,:=3""-2t'0'-'-2"0c:.is~-
" 

Name Enerfab, Inc. 
----------~----7,(Ma~.~n~um~~~u,~er~)~--------------

CERTIFICATE OF SHOP/FIELD INSPECTION 

CRN National Board No. Year Built 

Attamed--------~~~~~------~ 
(Where and how) 

I, the undersigned, .holding a valrd commission iSsued by the National Board of Boiler and Pressure Vessel Inspectors and/or the Stafe or Provln·ce 

of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on ?}.!d;;\{J::Jf'12 
and state that, to the best of my knowledge and belief, the Manufacturer has co"n"s=tr:;uctt~ed~t;Ch~ls""=p~re~sC:s::u,::eC":'v:::e=ss=e:;l -p=a=r7t =r=n-=ac=co=rd:;a:::n::c::e-=w"'ith 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
.makes any warranty, expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer s II e lla 'n any manner for any personal Injury or property· damage or a loss of any kind arising from or 
connected with this Inspection. 

Date 39. \/(p\~ Signed 
spector) 

Commissions \Jh\CSk>'"\ &, ~ · 
[National Board (incl. endorsements), State, Province. and number] 

u 

'" ; !! 
I 



BRIGHTON TRU-EDGE HEADS 
DIY OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QCMANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PROJ)UCTION # 1016554 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.0Smm MIN. THK. WI 101.6mm SF. 

HEAT NUMBER 

3500933-01 
2P450-202 
2Tl33-304 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

( ' 

:0~· - _......,., 
BRIGHTON TRU- DGE HEADS. 
DIY. OF ENERFAlB 
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BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN : QC MANAGER 
CUSTOMER P/0: 321253501 
BRIGHTON S/0: 12766 
PRODUCTION ORDER: 1016554 

TO WHOM IT MAY CONCERN: 

TAG#: FILTER BOTTOM HEAD i 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIALS PROVIDED ON YOUR 
REFERENCED PURCHASE ORDER. 

LABOR AND MATL 

2.00- SA516-70- CS2 2:1 ELLIPTICAL 156" OD 0.75" MIN. THK. WITH 4" SF 

HEAT NUMBER(S) 

3500933-01 

2P450-202 

2T133-304 

CERTIFICATE OF COMPLIANCE 

ALL PLATES WERE NORMALIZED AT 1650° F FOR A HALF HOUR PER INCH AND AIR COOLED. 

ALL HEADS WERE COLD FORMED. ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG- 81 AND UCS- 79 (d) 
AND UG-96 AS STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. HEADS 
WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY ITS COMPOUNDS. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE CONTACT ME IN 
CINCINNATI, OHIO AT 1-800-543-1644. 

MILL TEST REPORTS TO GO WITH SHIPMENT. 

VERY TRULY YOURS, 

Rick Seiter 
BRIGHTON TRU-EDGE HEADS 
DIV. OF ENERFAB 
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Item Material·· Quiiritlty 
Oescri tiOn 

Material Type SA516-70 
Style 2:1 ELLIPTICAL 
Diameter 
Thickness 
RD 
ICR 
SF 

156" OD 
1" Nom 0.75" Min 

4" 

X-Ray 
U-2A Form 
Finish Inside 
Finish Outside 
Circumferef.lce 

Weight Each 
Total Weight 

100% X-Ray 
Yes 
Mill Finish 
Mill Finish 
40' 10-1/16" oc 
7,311 
14,622 

OAH 
Center Hole 
Bevel 

G~ ~~e ~~ 

None Form Code Cold Formed 
3o.o•fnside with .25"" Land & 3:11nside Taper to 0.75" Shell 

Inspection ASME Code INSP w/ P. Oat Sht 



r-----"'""-.. --------------·~--------------···,·----

NUCCR 
PLATE MILL 

P.O.Box279 
Winton, NC 27986 
(252) 356-3700 

Mill Test Report 
Page2 

%NLJC:I::IR 
·.... It's our Nature:-

ISl\Ufng Date: 02107/2013 B/L No. : 348425 Load No. : 350434 Cust Order No. : 4500054637 
Vehicle No: FOSTeR 821 Sold To: 

Our Order No.: 107919/3 

Enerfab Inc Ship To : BRIGHTON TRU-EOG!; HI<ADS 
11861 MOSTELLER RD. 
CINCINN,II.TI,OH 45241 

Specification: 1.0000" X 72.000'' X 179.000" 

Marking: 

Heat No 

3500933 

Plate Serlal 
No 

3500933-01 

ASThl A5"16 70.10/ASME SA516 70 PVQ 2011 Addenda NonnaRzed 
Test Coupons at 1650 F 

c Mn p s Si Cu Nl Cr 

0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

TensneTest 
(psi) (psQ Elongaoon Elongation 

Pieces Tons orr. Yield Tensne %1nZ"' %1n8"' 

2 3.65 T 43,700 74,700 23.8 
T 45,500 71,500 27.4 N 

4955 Spring Grove Ave 
ClNCINNATI,OH 45232 

Mo Al(tot) v 
O.Q1 0;031 0.003 

rJ.t 
DIT. 1 shear 2 

Nb 
0.001 

(%) 
shear 

Tl N Ca B Sn CEQ PCM 

0.002 0.0018 0.0003 0.007 0.40 027 

Charpy Impacts 
(%) ("k) Min 

3 shear Ave. shear Size Temp Ave. 

APPROVED 

~ 
O.C. DEPT 

Teat coupons only. normalfzed SQ: mfnutes per Inch ofttdckness at 1650 F ::t::25 F. Hofd 30 minutes mlnTmum. ; 

We hereby certffy that the contents of thiS report are accurate and correct. AI! test results 
and operations j:l9rformed by the materia! manufacturer are In compliance with the 
a~pf!Cab!e speclficatfons, Including customer soecifieations. 

l 

Manufactured to fully knled fine g~in practice by Electrtc Are Fumec:e. Welding or weld repafr was not perfonned on this ma1erial. 
Mercu!Y has not been~ in the direct manufacturing or this material. Produced as comlnuous cast discrete plate as-rolled, unless 
otherwise noted in Specfficatfon. 
Yield by 0.5EUL melhod urless otlletw!se specll!ed. Ceq • C+(Mnl!l)+((Cr+Mo+V)/5)+((Cu+NQ/15) 

Porn= C+(Si/30)+(Mni20)+(Cu/20MNi180)+(Crl20)+(Mi>lf5)+(VI10)+5B 
Melted and manufac:tured in the USA. ISO 9001:2008 certified (#006063) by SRI Quality System Registrar (#0985-09). PED 9712~/EC 712 Annex 1. Para. 4.3 Compliant 
DIN 50049 3. \.BIEN 10204 3.1B(2004),.DIN EN 10204 3.1(2005) compliant For ABSgrades only, Quality Assurance csrtllicate 09-MM~-546. .. 

/. t:? .£)~ 02107120132;43:33 PM 

T. A. Oepret!s, Metallurgist 



! ' 

Material Test Report 
4001 Phlladelphla Pike, Claymont DE 19703 

B/L: 311205 
1112712012 

( Sold To : I!!NERE2\B, J:NC • 

4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 238753-01 Cust PO Part No. 4500050485 

Speaifioations: 
ASTM A516/A516M-10 Grade 70(485) I ASME SA5161SA516M 2010 Edilion Grade 70(485) Fully Killed 

Products Shipped for Order 238753-01 (sorted by Serial) 
Serial Heat-Slab o.rig R/R Plate $iZ4:;1 in Incllae Plate Size .in kM Lbs 

B52315-2 2T133-304 USA 9.6 1.·0000 X 121.0000 X 242.0000 25.40 x 3073.40 X 6146.80 8,304 3,767 
Sb.i,pment Stmtmaz:y of Oz:de.r 238753-01: 1 piece 8,304 .lbs (3, 767 kg) 

Chemical Analysis for Order 238753-01 (sorted by Heat} 
I Heat:Anlys Heat c Mn p s Si Cu Ni cr Mo sn 
I I2T133 0.174 1,112 0.009 0.009 0.235 0.329 0.256 0.162 0.046 0.025 

Al v Nb/Cb N Al.so1 Ti s 
0.018 0.006 0.004 0.0056 0.017 0.002 0.0002 

Tensi~e Tests £or Order 238753 01 (so·:rted by Heat) -
Gauge Tensi1e Yi.eld El.ongat.ion "" Head 

Serial Heat-Slal> Inches ~ KSX MPA Ksr MPA % Zn. ~ % Tail. Dir No= S/R !rest l:D 

B52315-1 2T133-304 1.0000 25.40 78 sJa 55 379 40 2 50 Tran lx 330190 
B52315-1 2T133-304 1. 0000 25.40 81 558 54 370 28 2 50 Tran 330191 

nonnallzed and one test coupon as rolled. Nonnalized 1650F 50049 
3.1.B; In Compliance With ES-1094 

Shipment: Grand Totals of B/L 311205: 4 pieaes 39,777 lbs (18,043 kg) 

APPROVED 
I 

;/ 
~--~DEPT 

! Unless otherwise speclfled. Mercury, radium or alpha tiOUroe matfJ!ials have not been used. 

I certify the above results to be correct as Metallurgist, Ryan Carmichael 
contained in the records of the corporation. 

Revision: Page 2 of2 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
. (Name and address of Manufacturer) , 

2. Manufactured for ECOOYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L?L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
{Description of vessel part {shell, two-piece head, tube bundle)} 

PO# 321253501 
(National Board number) 

5. ASME Code, Section Vlll, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 
UNKNOWN 

(Name.and address) · 

1016554-1,2 
(Manufacturer's serial number) 

TG# FILTER BOTIOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
{Yea.rbullt) 

[Edition and Addenda (date)} (Code Case number) [Special service per UG-120(d)l 
6 Shell (a) No of course(s)· (b) Overall length 

Course(s) Material Thickness Long, Joint (Cat. A) Circum. Joint (Gat. A, B. & C) Heat Treatment 

No. Dfameter,ln. length (ft & ln.) Spec./Grade or Type Nom. Carr. TyPe Full, Spot, None Eff. Type Full. Spot, None Eff. Temp. nme 

7. Heads: (a) SA516-70 (1650"F- 112 HOUR PER INCH) (b) 
(Material spec number grode or type) (H T time & temp) - {Material spec number grade or type) (H T time & temp) -

Location (Top, Thickness Radius Elliptical Conical Hemispherical Rat Side to Pressure CategqryA 

Bottom , Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
{b) 

lf removable, bolts used (describe other fastening} 

8. MAWP~~~- ---- at max. temp. 
(Material spec. number, grade, size, number} 

Min. design metal temp. __________ at _________ _ 

(Internal) (External) (Internal) (External) 

9. Impact test ------~~~---~-N~Oc__=~~~~-----
[!ndlcate ye.s or no and the componanl(s) impact tested) 

10. Hydro., pneu., or comb. test pressure NON.E Proof test 

11 Nozzles inspection and safety valve openings· 

Ma!erlar Nozzle Thlc!mess 

at test temperature of 

How Allached 
Purpose Diameter Flange Reinforcement Locallon 

(lnlot, Outlel. Dfaln, etc.) No. or size 

12 Identification ofpart(s) 

Name of Part Quantity 

13. Supports: Skirt ..,-,--,-,-.,. 
(Yes or No) 

NO 14. Remarks: 

Lugs 

Type 

Line No. 

(Number) 

Nozzle Flan9e 

Mfr's. Identification No. 

Legs 
(Number) 

INC. 

Others 

Nom. Corr. 

Mfr's Drawing No. 

(Describe) 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Material Nozzle F!an9e (Insp. Open.} 

CRN National Board No. Year Built 

Attached ________ ~~--~~~--------
(Where and how) 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State· or Province 

of Ohio and employed by · HSB CT ., of Hartford, CT 
have Inspected the pressure vessel part described In this Manufacturer's Data Report on. --,--,-L!;<-~.::::::::.t..;;L __ .,---,-,----,----,-, 
and stale that. to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel part in accordance with 

ASME BOILER AND PRESSURE VESSEL CODE, Secllon VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this ManufaCturer's Data Report. Furthermore, neither 

the Inspector nor hisJt1er employer I in any manner for any personal injury or property damage or a loss of any kind arising from or 
connected with this fnspection. 

Date!J.l~-:b\ ~ Signed Commissions \\J ~~ \c£Q\ A CJ\1(L\~ 
[Natrona! Board (lrkrendorsements), State, Province, and number] 



ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

SO No., Item & Date.: 8006986 000010 2013/02/10 Shipment No.& Date.: 1000029746 2013/02/11 TC No., Date & Time : ESA-47908 2013/02/11 • 16:20:41 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19149-8270 I 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN SOL NO.: 1000029746 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canadfl Carrier: GARDEWINE GROUP INC. -1673 85129 

L4W 2R6 . L4W2R6 ./ 
Customer Specification : HR STEEL PLATE Carbon ASME SA516 GR 70 (11A) Normalized Normalize Temp 1670 oF 25 min Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 SA20 Fine 

Grain Fully Killed ...-' . 

Supplementary Instructions: Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 

lnsp T/R : Test Report As Per Spec Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
IS6-olJALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW .ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(*) FINE GRAINED. 
HEATS INDICATED WITH (+) MADE JN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes Pes 

0.7500 "X 96.000 "X 493.00 " AC1659 3442P3-02 10,067 LB 1 0.7500 "X 96.000 "X 493.00 " AC1660 3442P3-02 10,067 LB 1 
0.7500" X 96.000" X 493.00" AC1661 3442P3-02 10,067 LB 1 -

~~· •••••••••• ·~··~•••••••••••••••••••• C HEM J CAL PROPERTIES ••••~••••••••••••••••~••••••~·••••••••• ••••·•~** 

Heat No. wt%) I c Mn "' p/ s- s; .....- c, Nl Cu Mo AI Nb v B Tl DO 
+ I 0.22 1.01 0.008 0.003 0.250 0.15 0.02 0.04 0.00 0.023 0.000 0.001 0.0002 0.002 0.4200 

3442P3" . . . . . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

3442P3 AC1659 166" ALG 0.7500 N .2 T B 49.2 74.8 8" 26 

3442P3 AC1660 166" ALG 0.7500 N .2 T B 50.1 75.7 8" 27 

3442P3 AC1661 ~ 166" ALG 0.7500 N .2 T B 51.0 75.4 8" 30 

,_):.~;:;,l>j./"< .._.:1,.1[..,_.._, Ji I ....,.._.., 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

"*WARNING*'* THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED Y1ELO STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUAUFY THE STEEL FOR 
At-N SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUALSTRENGTrl OF SUCH STEEL 

Date:2013/02/11 Time:18:05:13 Page no:1 of 1 

-,. 0!.. 



LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE LTD. SERIAL No: 0412 JOB No: 12-32 B 

DATE: FEB/4/2013 GUST. P. 0. No: 321253503 INSPECTED BY: Arie Willemsen 

ITEM 

TOP HEAD 
S/N 1016553-2 

BTM HEAD 
S/N 1016554-2 

SHELL CSE 
LONG 

HEAT No. MATERIAL TYPE 
AND MFG. 

3500933-03 NUCOR /EVRAZ 
2P278-104 SA-516-?0N 

3500933-01 NUCOR/EVRAZ 
2P450-202 SA-516-70N 

3315P3- SA-516-?0N I ESSAR 
AC0695 

I" 

(B & F at nozzle cutouts) 

A 
.913 

1.019 

.760 

.A 

, D 

I 

NB. THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 

THICKNESS (INS) 

B c D E 
.778 .912 .887 .888 

.885 1.024 1.018 1.026 

.758 .751 .755 .751 

F 
.773 

.893 

.746 
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BRIGHTON TRU-EDGE HEADS 
DIY OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER TOP HEAD 
PRODUCTION# I 016553 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 18.2mm MIN. THK. WI 50.8mm SF. 

HEAT NUMBER 

3500933-03 
2P278-104 
2P279-902 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST R PORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

BRIGHTON U-EDGE HEADS. 
DIV. OF ENERFAB 



---:::;;::-------------.--------~-~,~,__ ~ 

NUCCR 
PLATE MILL 

Issuing Date : 
Vehicle No: 

02/0712013 

BesiRW5497 

P.O.Box279 

Winton, NC 27986 
(252) 3$-3700 

B1L No. : 348434 

Specification : 0.8750'' X 72.000" X 177,000" 

Mill Test Report 
Page1 

Load No. : 350449 

ScldTo: 

Our Order No. : 10790911 

Enerfablnc 

ASTM A516 70-10/ASME SA516 70 PVQ 2011 Addenda Nonnafozed 
Test Coupons at 1650 F 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Marklng: 

Heat No c Mn p s Si Cu Ni Cr Mo AI{ tot) v Nb 

3500933 0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 O.o1 0.031 0.003 0.001 
Ti 

0.002 

...., . 

,NLJCCR 
'- .It's our Nature.:-

Cust. Order No. : 4500054635 

Ship To : BRIGHTON TRU-EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATI,OH 45241 

N Ca a sn CEQ 

0.0018 0.0003 0.007 0.40 
PCM 
0.27 

Tensile Test Charpy Impacts 
Plate Serfa! (psij (psi) 

No PJ<oes Tons DJr. Yield TensUe 

3500933-03 2 3.16 T 46,000 75,300 
T 58,200 71,600 

Elongation 
%1n2. .. 

ElongaUon r.1.1 r-'> 
%in8" Dk'. 1 shear 2 shear 

25.8 
27.4 N 

I LESENA QUALITY CONTROL--I 

i JOB,/,., {1_~ 3 2_ A; 8 
' ITEM,~) 'T' 0 p !-\.D5 

ACCEPTED DATE•. A_ Lfh/;
3 SIGNATURE, .... ..LJl:::::.. 

Test coupons only. nonnallzed. 60 mtnutes pertnch of thickness at 1650 F :t: 25 F. Hold 30 minutes minimum. ; 

rM (%) Min 
3 shear Ave. shear Slzt. Temp Ave. 

APPROVED 

~ 
Q.C. DEPT 

Manufactured to fully kilted fme grain practice by EJectncAJC Furnace. Welding or weld repair was not performed on thi~ material. 
Mercury has not been used tn the direct manufacturing of this material. Produced as continuou$ cast discrete ptate as-rolled, unless 
otherwise noted In Specitication. 

We hereby certify ~at the contents of this report are accurate and correct AD test resutts 
and operations perfonned by the matertal manufacturer are in compliance with the 
applicable spedfications, including customer soecifieations. 

Yield by 0.5EUL melhod unless otllerwise speolfied. Ceq= C+(Mn/6)+((Cr+MO+I/)!5)+((Cu+NiV15) 
Pcm = C+(SI/30)+(Mn/20)+(Cui20)+(NI/60)+(Cri20)+(Mo/15)+(V/1 0)+58 
Melted and manufacturod in tile USA. ISO 9001:2008 certlfled (#008063) by SRI Quality System RegiSirar (110985-09). PED 97/23/EC 7/2 Annex 1, Para. 4.3 Compllanl 
DIN 50049 3.1.8/EN 10204 3.1 8(2004), OfN EN 1020<1 3.1(2005) compllant. For ABS grad'esonly, Quality Assurance certificate 09--MM~ 

r ??,_/12. ___ 7!:; 
~~ 0Z'07!20133:41:30PM 

T. A. Depretrs, Metallurgist 

I 



5 EVRAZ lMMoomm 
A DMS10N OFMI..AZ!t-IC. Wl Material Test Report B/L: 

4001 Philadelphia Pike, Cla~ont DE 19703 

Sold To 1 li:liiERFAB, . INC. 

4955 SPRING GROVE AVENU!;,,(fiNCINNATI, OH 45232 
. . -=~ 

Order 231309-0l Cust PO Part No. G4500034355 

Spec.ifications: -----
ASTM A516/A516M"10 Grade 70(485) I ASME SA516/SA516M 2010 Ed/1/on Grade 70(485) Fully Killed 

Chemical Analysis for Order 231309-01 {sorted by Heat) 
HeatAnlys Heat c Mn p s si Cu Ni Cr MO 

2P278 0.178 1.073 0.013 0.011 0.218 0.243 0.114 0.196 0.030 
A1 v Nb/Cb N Alsol Ti B 

0.025 0.004 0.001 0.0055. 0.023 0.002 0.0005 

HeatAnlys Heat c Mn p s Si Cu Ni Cr Mo 
2P279. 0.164 1.026 0.012 0.002 0.274 0.2GG 0.116 0.139 0.027 

Al v Nb/Cb N Alsol Ti B 

0.027 0.004 0.001 o. 0071 0.026 0.002 0.0005 

Tensi~e Tests for Order 231309-01 (sorted by Heat) 
Tensile Yield RA Head Gauge 

Serial Heat-Slab Inches MM I<SI MPA KSI MPA 
Elongation 
% In. MM % Tail Dir,. ··Nbrm S/R 

.808616~1 2P278-104 0. 6750 22.23 76 521 
BOS616-1 2P278-l.04 0.8750 22.23 76 525 
B08615-l 2P279-902 0.8750 22.23 74 513 
BOS615-l . 2P279-902 0.8750 22.23 76 523 

normalized and one test coupon as rolled. Nonn'alized 1650F 
3.1.8; In Compliance With ES-1094 

53 362 
52 361 
53 363 
50 345 

Unfess otherwise speclf1ed, Mercury, radium or alpha source materials have not been used. 

42 2 50 :.Tran' 1x 

33 2 so Tran 
48 2 so Tran 1x 

38 2 so 'tran 

I 
2004 EN10204 3.1 AND 

Q.C. DEPT 

I certify the above resulls to be correct as Metallurgist, Ryan Carmichael 
contained hi the records of the corporation. 

Revision: 1 

301122 
02/15/2013 

Sn 
0.016 

sn 
0.019 

Test ID 

31022G 
310227 

310224 
310225 

60049 

. . 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of ihe ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB,INC, 4955 SPRING GROVE AVENUE, CINCir-.INATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation· 

4. Type · ELLIP HEADS 3962.4mm x 22.23mm thk. 
[Description of vessel part (shel!, twoiliece head, tube bundle)] 

PO# 321253501 
(National Board number) (Drawing number) 

5. ASME Code, Section VIII, Dlv. 1 2010 EDITION/2011 ADDENDA 

{Name and address of PurJ;haser) 
UNKNOWN. 

{Name and address) 
1016553-1,2 

(Manufacturer's serial number) 

TG# FILTER TOP HD. 
(Drawlng prepared by) 

(CRN) 

2013 
(Year built) 

{Edition and Addenda (date)! {Code Case number) [Special service per UG-120{d)J. 
6 Shell (a)No ofcourse(s)· (b) Overall length 

Course(s) Ma~riaf Thickness Long, Joint (Cat A) Circum. Joint (Gat. A, 8, & C) Heat Treatment 

No. Diameter, ln. Length (ft & ln.) Spec.IGrade or Type Nom. Corr. Type Full, Spot None Eff. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) ' SA516-70 (1650 F- 1/2 HOUR PER INCH) (b) 
{Material spec number grade or type) (H T time & temp) .. - -(Material spec number grade or type) (H T time & temp) 

Location (Top, Thickness Radius Elliptical .Cordcal HemispheriC<!! Rat -Side to Pressure Category A 

Bottom, Ends) Min. Corr. Crown Knuckle Ratio ApeKAngle RadiUS Dlanieter ConveX Concave Type Full, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 
(Material spec. number, grade, size, number} 

8. MAWP~~~- -~-'--
(lntemal} (External) (Internal) 

at max. temp. Min·. design metal temp. --~--at----,.--
(External) 

9. Impact test ------...,--.,-,--,---...,.,-N!!:::Oc__=,_~~~---~ 
[Indicate yes or no and the componant(s) impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· . 

Pufpooe. Diameter Range 
Materi<ll .Nozzle Thickness 

(tnlel, Outlet, Drair"l, etc.) No. or51Ze Typ• Noz.zle Flange Nom. Corr. 

. 
12 IdentifiCation of part{s) 

at test temperature of 

How Attached 
Reinforcement 

M<!terial Nozzle Fl31lge 

Name of Part Quantity Une No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

loc;aUon 
(Insp. Open.) 

Year Built 

1 ~. Supports: Skirt Lugs. Legs Others 
(Yes or No) ~vmber) {Number) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC: 
(Describe) 

Attached ----====,---
(Where and how) 

CERTIFICATE OF SHOP/FIELD COMPLIANCE · 

·We certify that the·. statements made In this report are correct and that all details of material, construction, an za~nshlp o ,tzpr ::;ure 
vessel part conform to. the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. -:-/ / / 

U Certificate of A~.t~Oiization No. 2,631 Expires December 31 , 2015 ~~ , L ~· ~ 

Date 3-20-2013 Name . Enerfab, Inc. Signed ?1 · ~· =....___ 
i' {¥anufacturer) (Repre live)· 

CERTIFICATE DF SHOP/FIELD INSPECTION 
I, the undersigned, .holding a valid commission iSsued by the National Board of Soller and Pressure Vessel Inspectors and/or the Staie or Province 

of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on,_7S..,~;H;Q,cJ\,:;W;,.t:::C.Lt'_?jL,-----,---,-,--,---,---:c., and state that, to the best of my knowledge and belief, the Manufacturer has constructed thfs pressure vessel part rn accordance with 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certifi_cate neither the Inspector nor his/her employer 
makes any warranty, expressed or implled, concerning the pressure vessel part described in this Manufacturer's Data Report. Forthennore, neither 
the Inspector nor his/her employer s II e 1/a 'n any manner for any personal injury or property· damage or a loss of any kind arising from or 
connected with this Inspection. 

Dat~ 39 \l{p\j Signed Commissions \Jb\CBcl'\ (\ ~ 
[National Board (incl. endorsements}, State, Province, and number] 
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BRIGHTON 'fRU-EDGE HEADS 
DIV OF ENERF AB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016554 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. WI 101.6mm SF. 

HEAT NUMBER 

3500933-01 
2P450-202 
2Tl33-304 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- 'lz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

~~··-~£ 
BRIGHTON TRU- DGE HEADS. 
DIV. OF ENERF~ 



NUCCR 
PLATE MILL 

P.O.Box279 
Winton, NC 27986 
(252) 356-3700 

Mill Test Report 
Page2 

%NLJC::CIR 
;_ 1 t's our Nature.~ 

ls'!Uing Date : 02107/2013 BIL No. : 348425 
Velticle No: FOSTER 821 
Specification : 1.0000" X 72.000" X 179.000" 

Load No. : 350434 

Sold To: 

ASTM A516 70.10/ASME SA516 70 PVQ 2011 Addenda Nonnarozed 
Test Coupons at 1650 F 

Marking: 

Heat No c Mn p s Si Cu Ni Cr 

3500933 0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

Tensile Test 
Plate Serial 

Our Order No.: 10791913 

Enerfab Inc 
4955 Spring Grove Ave 
CJNCINNATI,OH 45232 

Mo AI( tot) v Nb Ti 
O.Q1 0.031 0.003 0.001 0.002 

Cust. Order No. : 4500054637 

Ship To: BRIGHTON TRU-EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATI,OH 49241 

N Ca B Sn CEQ 

0.0018 0.0003 0.007 0.40 

Charpy Impacts 
I'M (psi) (psi) Elongaoon Elongation rM ('k) (%) 

No - Tons Dtr. Yield Tenshe %1it2'" %1nr \lir. 1 shear 2 shear 3 shear Ava. shear Size Temp 

3500933-01 2 3.65 T 43,700 74,700 23.8 
T 45,500 71,500 27.4 N 

' . 
APPROVED 

~ 
O.C. DEPT 

Test coupons only. nonnallzed so minutes per Inch of thlckness at 1650 F ±25 F. Hold 30 mJnutes mlnrmum. ; 

PCM 

0.27 

Min 
Ave. 

Manufactured to fuUy killed frne grain practice by EleCtric Arc Furnace. Welding or weld repair was not perfonned on this material. 
Mercury has not been used in the direct manufacturing ofthfs material. Ptoduced as continuous cast discrete plate as--roned, unless 
otberwlse noted m Specification. 

we hereby certify that the contents of this report are accur.ate and correct All test results 
and operations perfOrmed by the mc.tetial manufacturer are In comp~ancewfth the 
applicable specifications, including customer sDeCilications. 

Yleld by 0.5EUL melhod unless otherwise specffie<l. Ceq = C+(Mn/6)+((Cr+Mo+Y)I5)+((Cu+Ni)/15) 
Porn = C+(Sii30)+(Mni20)+(Cu/20)+(NI160)+(CI120)+(Moi15)+(V/1 0)+58 
Melted and marMa<:tured In 1he USA. ISO 9001:2006 cerlitied (11006063) by SRI Qualily Syslem Regls!lar (#0965-09). PEO 97123/EC 712 Annex 1. Para. 4.3 Complant 
DIN 50049 3.1,.8/EN 10204 3.1B(2004),01N EN 10204 3.1(2005) compUanl For ABS.grades only, Quallly Assurance certificale OS-MMPC!A-546. .. 

/.d.U--:~ 
~ 02107120132:43:33PM 

T. A Oepretis, Metanurglst 



5 EVRAZ.~~t'IM!J»C.w. 
4001 Philadelphia Pike, Claymont DE 19703 

Material Test Report B/L: 301794 
0311512012 

Sold To: ENERFAB, INC. 

4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 231750-01 Customer PO Part No. G4500035183 

Specifications: 
ASTM A516/A516M·10 Grado 70(485) I ASME SA5161SA516M 2010 Edition Grado 70(485) Fully Killed 

Chemical Analysis for Order 231750-01 (sorted by Heat) 
HeatAnlys Heat c Mn p s Si. cu Ni Cr Mo Sn 

L j2P450 0.18 0.96 0.009 0.006 0.25 0.265 0.115 0.087 0.031 0.018 
Al. v Nb/Cb N Alsol <fi. B 

0.028 0.01 0.00 0.009 0.028 0.002 0.0002 

Tensile Tests for Order 231750-01 (sorted by Heat) 
Gauge Tensile Yield Slonqation RA Head 

Serial- Heat-Slab Inches "" KSI Mt'A KSI Mt'A % In. "" % Tall Dir Norm S/R TGat ID 
Bll710-l. 2P450-202 1.0000 25.40 73 503 52 361 46 2 50 Tran lx 31.1325 
Bll7:1Q-~> 2.N50:oaP2 1. 0000 25.40 76 523 49 336 33 2 so Tran ,3J:J.326 
BH?.lf'-~; 2P4.5Q"J02 1.0000 25.40 72 .498 50 347 46 2 50 Tran lx : ': ";'(JtJ.327; 
Bll7li'"i 2P4S0-302 1.0000 25.40 85 587 53 362 39 2 50 Tran • ·'3U328 

.. ~~~---~: 
.\i·> ;D: 

.• 

;;:~~~ ~~~~co~u;po~niia~s~ro~ll~e~d.~N!,o~rm~a~lizfue~d~1~6~50~F~~~rhiiSt;e.;;p.;;tc;oj}Oc[Piirtei~iPii~COS:.;?i~::C~~~~~jj--f .}. •· ·:·~ 
3.1.B; In Compliance With ES-1094 ,, 

Shipment Grand Totals of B/L 301794: 6 pieaes 41,673 lbs (18,903 kg) 

.i. 

Q.C. DEPT 

Unless otherwise specified, Mercury. radium or alphFJ sourr::e materials have not beeiJ used. 

I certify the above resuHs to be oorrect as Chief Metallurgist, David J. Cernava clJ. () ·, ~ 
contained in the records of the corporation_ 2f' 

Revision: Page3of3 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTE-RNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1, Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
. (Name and address of Manufacturer) , 

ECOOYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 2. Manufactured for 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
{Description of vessel part (shell. two-piece head, tube bundle)) 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

· (Name and address of Purchaser) 

UNKNOWN 
(Name.and address) 

1016554-1,2 
(Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

[EdlUon and Add~nda (dale)] {Code Case number) 
6 Shell (a) No of course(s)· (b) Overall length 

(CRN) 

2013 
(Year built) 

(Special service per UG-120{d)j 

Course{s) Material Thickness Long. Jolnt(Gat. A) Ctrcum. Joint {Cat. A, B. & C) Heat Treatment 

No. Diameter, ln. length {ft & ln.) Spec./Grade or Type Nom. Corr. Type Full, Spot, None Eff. iype Full, Spot. None Eff. Temp, Time 

7. Heads: (a) 0 SA516-70 (1650 F -1/2 HOUR PER INCH) (b) 
(Material spec. number grade or type) (H T -time & temp) . . (Material spec number grade or type) {H T -time & temp ) .. 

location (Top, Thickness Radius Elliptical Conical Hemispherical Rat Side to Pressure CategqryA 

Bottom , Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (descnbe other fastening) 

8. MAWP___,==- -==:;;- at max. temp. 
(M<!terial spec. number, grade, size, number) 

Min. design metal temp. ________ at ______ _ 

(Internal) (External) {Internal) (External) 

9.1mpacttest ------====-====:-:'N'-:0=======;;------
(!ndlcate yes or no and the componant{s) impact tested) 

10. Hydro., pneu., or comb. test pressure NONE Proof test 

11. Nozzles, inspection and safety valve openings· 

Material NoZZle Thickness 

at test tempera~ure of 

How Attached 
Purpose Di:;.meter Flange Reinforcement 

(Inlet, Outlet, Drain, etc.) No. or::;!ze Typ• Noulo Flange Nom. corr. Material Nozzle Flange 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

location 
(Insp. Open.) 

Year Built 
I 

13. Supports: Skirt Lugs Legs 
(Yes or No) {Number) (Number} 

Others 
(Describe} 

Attached ----,..=-=:-:==-.---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE ~ 

We certify that the statements made in this report are correct and that all deta[ls of material, construction, ~ ~Ltanship o t pressure 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Olvlsion 1. ~/ / ~ u 
U Certificate of Authorization No. 2,631 Expires December 31 2015 ~ ~ 
Date 3-20-2013 Name Enerfab, Inc. Signed i( ~ · ~-

(Manufacturer} (Repr~ntative) 

CERTIFICATE OF SHOP/FIELD INSPECTION / 
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State· or Province 
of Ohio and employed by · HSB CT /J _,.. ~ of Hartford, CT 
have inspected the pressure vessel part described In this Manufacturer's Data Report on ) '<1U · ~1 '7 
and state that, to the best of my knowledge and belief, the Manufacturer has co::n::s-;:tru::c::;t~e';d-'th;i:i=ls"-:'p:::ra::'s:':s~u'::re'-:v::a::ss=e:;-1-p::a::rt:;--;i::n--::a::cco;::::r;;da=n::c::e:-:;w:;;lt".h 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor hislher employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this ManufaCturer's Data Report. Furthermore, neither 
the Inspector nor hlst'J:ler employer shall be liable lil any manner for any personal injury or property damage or a loss of any kind arising from or 

connected with this Inspection. ~ · . 

Date~~·AJ\?J Signe<l , Commissions \\J~1\cfi&\& ~Q;: . 
• ~rized Inspector) [National Board _([riel. endorsements), Stale, Province, and number) 



ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

SO No.,ltem & Date .. : 8006986 000010 2013/01118 Shipment No.& Date.: 1000026205 2013/01/19 TC No., Date & Time : ESA-43028 2013/01121 -16:32:27 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19149-8270 I 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000026205 

i KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION- 5836(1118) 

L4W2R6 L4W2R6 
/ 

Customer Specification : HR STEEL PLATE Carbon ASME SA5YR 70 (11A) Normalized Normalize Temp 1670 oF 25 min Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 SA20 Fine 
Grain Fully Killed 

Supplementary Instructions : Test Cart 1 :drafting@ canadianplate.com Test Cert 2: 905·206·1370 

lnsp T/R : Test Report As Per Spec Cust Use: PVQ 

ESSAR STEEL ALGOMA INC. HERESY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WlTH THE 
COMPANY·$ STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO DUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(') FINE GRAINED. 
HEATS INDICATED WITH (T) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes 

0. 7500 " X 96.000 " X 493.00 " AC0482 3315P3-59 10,067 LB 1 0.7500 "X 96.000" X 493.00" AC0483 3315P3-59 10,067 LB 1 
0.7500 • X 96.000 "X 493.00" AC0695 3315P3-52 10,067 L8 1 0.7500 "X 96.000" X 493.00" AC0696 3315P3·52 10,067 LB 1 

.~ ... ·~• ·•· • ••• • ••' '' • ·• •• • ·••• •• •· •• ''CHEMICAL PROPERTIES •••···••••••··•··•·••••••••••••••••·•·• ••••••••• 

Heat No. wt% c L Mn p s Si Cr Ni Cu Mo AI Nb v B Ti DO 

+ 0.23 0.98 ~ 0.012 0.003 0.250. 0.14 0.02 0.03 0.00 0.033 0.000 0.001 0.0000 0.002 0.4200 
3315P3" 

... . . . . MECHANICAL PROPERTIES - . -
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

-7 3315P3 AC0695 -../ 166" ALG 0.7500 NORM .2 T 8 50.7 75.4 8" 28 

3315P3 AC0696 166" ALG 0.7500 NORM .2 T 8 50.4 75.7 8" 26 

3315P3 AC0482 166" ALG 0.7500 NORM .2 T 8 51.9 76.8 8" 27 

3315P3 AC0483 166" ALG 0.7500 NORM .2 T 8 51.3 76.4 8" 26 

--.. -~ ................. :3 
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*"WARNING*• THETEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL f'OR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE NALYSIS 12.- 3 L 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIF'Y THE STEEL oi'J14.'NJ: .7 SPECIFICATlON OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE !ICTUAL STRENGTH OF SUCH STEEL f S:• I ',o 

I ntN.: 11a.L- c 

Date:2013101121 lime: 16:32:27 Page no:i o!\1::CEPTED DATE, 'f /2- 'f(! 3 . 
L ~-{~~ATL0E:_:_·:_~ ..... .,..--....._._.. 



LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE L TO. SERIAL No: 0413 JOB No: 12-32 C 

DATE: FEB/4/2013 CUST. P. 0. No: 321253503 INSPECTED BY: Arie Willemsen 

ITEM HEAT No. MATERIAL TYPE THICKNESS (INS) 
AND MFG. 

A 8 c D E F 
TOP HEAD 350933.{)3 NUCORIEVRAZ .907 .747 .905 .913 .907 .746 
S/N 1016555-1 2J618-402 SA-516-70N 
BTM HEAD 3500933-01 NUCORIEVRAZ .988 .891 1.001 1.003 1.005 .847 
S/N 1016556-1 2T446-505 SA-516-?0N 

SHELL CSE 3315P3- SA-516-?0N I ESSAR .758 .766 .765 .751 .758 .761 
LONG AC0483 

(B & F at nozzle cutouts) 

NB.THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 
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BRIGHTON TRU-EDGE HEADS 
DIY OF ENERF AB 

11861 MOSTELLERRD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER TOP HEAD 
PRODUCTION# 1016555 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1ELLIPHEADS 3962.4mmODx18.20mmMIN.THK. W/50.8mmSF. 

HEAT NUMBER 
---------------------------------------~-

3500933-03 
2T618-402 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TE REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

BRIGH N TRU-EDGE HEADS. 
DIY. OF ENERFAB Lt:ti"-"A QuM-rn coi'<TROL. 

Jos, ~ '2-- :n.... D f}-t::'rfP 
ITEM• (1.....) ~pS · 
ACCEPTED DATEt~'l-f:'/f~ : v:;· ?• 

SIGNATURI'' ·-·- " - -- " 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by On& Manufilcturer for Another Manufacturer . 

As Required by the Provisions of the ASME Boiler and Pressure Vessei.Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
[Desuiption of vessel part (shell, t'No.p!ece head, tube bundle)j 

PO# 321253501 
{N,::~tlonal BoarU number) (Drawing number} 

5. ASME Code, Seclion VI/I, Div. 1 2010 EDITION/2011 ADDENDA 

(Name and address of Putchaser) 

UNKNOWN 
(Name and address) 

1016555- 1,2 
(Manufacturer's serial number) 

TG#FILTER TOP HD. 
(Drawing prepared by) 

(EdiUon and Addenda (date)} (Code Case number) 

6 Shell (a) No of course(s)· (b) Overall length 

(CRN) 

2013 
(Year bull!) 

fSpecial service per UG~120(d)J 

Course{s) Material TI1ickness Long. Joint (Cat A) Circum. Joint (Cat. A. B, & C) Heat Trealment 

No. Diameter. in. length (ft & ln.) Speo./Grade or Type Nom. Corr. Type Full, Spot, None m Type Full, Spot, None Eff. l"emp. Time 

7. Heads: (a) SA516-70 (1650"F- 1/2 HOUR PER INCH) (b) 
{Material spec number grade ortype)(H T ·time & temp) (Material spec number grade or type) (H T • time & temo ) .. 

Location {Top, Thickness Radius EllfptK;-al Conical Hemispherical Flat Side to P!essu(e category A 

Bottom . Ends} Min. Corr. Cr01-vn Knuckle Ratio Apex Angle Radius Diameter Convex Concave rwe Ful!, Spot, None E •. 

(a) 18.20 2:1 1 FULl. Unk. 
(b) 

If removable, bolts used (descnbe other fasten1ng) 
(Matertal spec. number, grade, size, numbe() 

8. MAWP """'7,-,----,-- -==:;;- at max. temp. Min. design metal temp. __________ at ________ __ 
{Internal) {External) (lnterna!) (External) 

9. Impact test -------;;:::r.:=-::::::-:-:-::-::=c:NC:O:O=======.,-------
[!ndicate yos Of no and the oomponant(s) impact tested] 

10. Hydro., pneu., or comb. teSt pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· 

M<llefla! Nozzle Thk;kness 

at test temperature of 

How Attachol;l 
Pl)[pose Dla~reter Range Re!r~forcemenl 

(Inlet. Oullsl, Drain, ate.} No. orr;ize Type NoZZle flange Nom. Ccrr. Mater!il-l Nonlo Flange 

12.1dentification of part(s) 

Name of Part Quantity Une No. Mfr's. ldon!ification No. Mfr's Drawing No. CRN National Board No. 

l.ocation 
(Insp. Open.) 

Year Built 

13. Supports; Skirt Lugs Legs 
(Yes or No) (Number) (Number) 

Others 
(Describe) 

Attached ----"""";;-,---,--.:-=----
(Where aod how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made In this report are correct and !hat all details of material, construction, a zamanshlp t s pressure 
vessel part conform to U1eASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. ~ u 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 ·- ~ 

Dale 4-11-2013 Name Enerfab, Inc. Signed 
(Manufacturer} (Repro talive) 

CERTIFICATE OF SHOP/FIElD INSPECTION 
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors a!'ld/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Oata Report on Y,. ( b@'t2 
and state that, to the best of my knowfedge and belief, the· Manufacturer has co~n.,.s"tru_:c~l:_ed¥1:!-h;"ls""p:tre"'s"s"'u"re:-:-v::es"'s"e"l'""'pa=-rt"""i"'n-:a-::cco=:r-::d::-an"'ce:::--:-Wl""·lh 

.{ ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing thiS certlllcate neither the Inspector nor his/her employer 
makes any warranty, expressed or Implied, concerning the pressure vessel part described in this Manufacturer,'s Data Report. Furthermore, neither 
the Inspector nor his/her employer sh · any manner for any personal Injury or property damage ~r a loss of any kind arising from or 
connected:"'~ t~li) inspection. · 

Date t\A\UJ\.'J Signed Commissions \\J~)\j\\)\{tJ ~-a\e 
r} (National Board (incl. endorsements}, State, Province, and nurnbetj 



-----:::------------"-----------/~ ..• --
NUCDR 
PLATE MILL 

P.O.Box279 
Winton, NC 27986 
(252) 35s.a700 

Mill Test Report 
Page1 

%rtL.ICCR 
;,. .ft'.s our Na·ture; 

Issuing Date : 02107/2013 Bll. No. : 348434 l.oad No. : 350449 
Vehicle No: Besl RW5497 Sold To: 
Specification : 0.8750" x 72.000" x 177.000" 

ASTM A516 70-10/ASME SA516 70 PVQ 2011 Addenda Nonnall%ed 
Test Coupons at 1650 F 

Marking: 

./ ....--
---- ----- -- -

Heat No c Mn p s Sl Cu Ni Cr 
3500933 • 0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

Our Order No. : 107909/1 

Enerfablnc 
4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Mo Al{tot) v 
0,01 0.031 0.003 

Nb 
0.001 

n 
0.002 

Cust. Order No. : 4500064635 

Ship To: BRIGHTON TRU-EDGE HEADS 
11861 MOSTEU.ER RD. 
CINCINNAT~OH 45241 

N Ca B Sn CEQ 

0.0018 0.0003 0.007 0.40 

Tensile Test Charpy Impacts 
Plate Serial (psi) (psi) Elongation Elongation rM (%) rM (%) 

No Pieces Tons DJr. Yield TensUe %in2" %in8" Dlr. 1 shear 2 shear 3 shear Ave. shear Size Temp 

35oo933-a3 v2 3.16 T 46,000 75.300 25.8 
T 58,200 71,600 27.4 N 

APPROVED 

~ 
Q.C. DEPT 

Test coupons only. nonnallzed 60 mfnutes pertnch of thickness at 1650 F :1:25 F. Hold 30 minutes minimum. i 

PCM 
0.27 

Min 
Ave. 

ManufaCtured fo fully killed fine grain practioe by Electric Arc Fumace. Welding oi-weld repair was not performed on this material. 
Mercury has not been used rn the direct manufacturing of this material. Produced as continuous east discrete pfate as-rolfed, unless 
otherwise noted in Specffication. 

We hereby certify that the contents of this report are accurate and oorrect. AD test results 
and operations perfonned by the materfa! manufacturer are in compliance with the 
appUeable $pecllications,lncluding customer soecifications. 

,• 

Yield by 0.5EUL meUlod unless ottlE!IWise specified. ceq~ C+(Mn/6)+((Cr+Mo+V)/5)+((CU+Ni)l15) 
Pan ~ C+(SI130)+(Mni20)+{CUI20)+(Ni/60)+(Cri20)+(Moi15)+(VI1 0)+58 
Melted and manufac:wred in the USA. ISO 9001:2008 certified (11008063) by SRI Quality System Registrar (#0985-09). PEO 97123/EC 7/2 Annex 1, Pall!. 4.3 CompllanL 
DIN 50049 3.1.BJEN 10204 3.1 8(2004), orN EN 1020-4 3.1(2005) compnant. For ABS gracl'es only, Quality Assurance certfffcate 09-MMPQA-546 

/-?1'&~---r.: 
~ 02/07/20133:41:30PM 

T.A DepretTs. Metalful'gi.st 

I 



Material Test Report 
4001 Philadelphia Pike, Claymont DE 19703 

Sold To: ENERFAB, INC, 

4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-01 Cust PO 4500056766 

Specifications: 
ASTM A516/A516M-10 Grade 70(485) I ASME SA516/SA516M 2010 E.dftlon Grade 70(485) Fully Killed 

I o
0
.1211 

~~·-- p 
~-~gH ·rc:. Si cu I Ni l 

' 
o.oos 0.006 0.293 0.295 0.113 

I Al I v I Nb/Cb N AlsoJ. Ti B 

L .. o.o2:~_L o.oo5l 0.002J 0. 00911 0.023 0.002 0. 0004---

H(:latAnJ.ys l Heat c - -- Mn p - s Si Cu Ni I 
I2T618 0.136 1.411 0.007 0.006 0.295 0.2401 0.090 

Al v Nb/Cb __ N ___ Al.sol. Ti I B --
--0.022 0,004 0.002 0. 0094 0.021 0.0021 0.0003 

Tensile Tests for Order 241093-0l (sorted by Heat) 
uqe T"ensile Yiel.d 

Cr 
0,099 

cr 
0.096 

B/L: 314582 
03/05/2013 

Mo -- --·-s.;-1 
0.0:)6 0.01~ 

-~j 
Mo Sn ---

0.021 0.011 

--
··-- ~---------

Seri~l ~-Heat-Slab -·-MM KSI MPA I<SI MPA 
E~Qnga tion I ItA 1 Head 

% In. loJM \ -t- Tail D.ir Norm S/R Te$:-~~ 
866498-1 2T449-305 0.87$0 22.23 751 514 53 362 46 2 50 Tran lx __ 

~--
3:15666 

75~ I 
!----':-~--------

~~6~98-l 2T449-305 I 0.8750 22.23 50 _}41 33 2 50 Tran 335867 
866495-1 2T61B-4.02 -+-0. 8750 22.23 i?i 532 56 383 48 2 50[ L Trcm lx }358~~ 
966495-1 2T61 B-~Q_'£_ _ _i__Q_J!7 §.2 __ 22.23 801 548 55 381 37 2 SOl I 'tran 33_51£ 

Other Informat~on for Order 241093-01 
Material is 100% melted and manufactured In the USA. No weld repair has been performed. In Compliance With DIN 60049-3.18 I EN 10204--3.1 
2004,1n Cortlpllance With ES-1094 _ 
Plates supplied as-rolled. One test coupon normalized and one test coupon as rolled. Normalized 1650F (+/-25 F) 1 hr. per Inch of thickness, 
Meets 2004 EN10204 3.1 AND DIN 50049 3.1.8; In COmpliance With ES-1094 

i.fi:S~J·~A QlH~Lf'fY G~)N'fROL 

JOB: {1..-J'Z .. f) 
ITI'M: (."1...) 'frsl- f/-/:llj;) I -~~como:ATI'• o'(-/u/(J .·--·· ·· 

--~~~-~'~:~~T-~~~_:__:::_~_· .. -.. ~-~~--

UnfeSJJ otherwise specflied, Mercury, radium or alpha source materials have not been usee/. 

/\PPROVED 

I! 
O.C. DEPT 

I certify the above results to be oorrect as M~tallurglst, Ryan Carmichael 
contained in the records of the corporation. 

Revisi'on: Page 1 of2 
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BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016556 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. WI 101.6mm SF. 

HEAT NUMBER 

3500933-01 
3500933-02 
2T643-901 
2T446-505 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TES EPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L?L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
[Description of vessel part (shell, two-piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIH, Div. 1 
{Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

1016556-1,2 
(Manuf<tcturer's serial number) 

TG# FILTER BOTTOM HD. 
{Orawfng prepared by) 

{Edition and Addenda (date)] (Code Case numbe() 

6 Shell (a) No of course(s)· (b) Overall length 

(CRN) 

2013 
(Year built) 

(Special service per VG-120(d}] 

Gourse(s) Material Thickness Long. Joint (Cat. A} Circum. Joint {Cat. A. 8, & C} Heat Treatment 

No. Diameter,ln. length (ft & !n.) Spec./Grade or Type Nom. Con. Type Full, SpOt, Nooe Eft. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650"F- 112 HOUR PER INCH) (b) 
(Material speo number grade or type) (H T ~time & temp ) .. {Material spec number grade or type} (H T ·time & temp.) 

Location (Top, Thickne;;s Radius Elliptical Confca! Hemispherical Flat Side to Pressure Category A 

Bottom , Ends) Min. Co". Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Fun, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (desonbe other fastening) 
{Material spec. number, grade, size, number) 

8. MAWP--.:-==- --,-,-.,- at max. temp. Min. design metal temp. ------at------
{Internal} (El<ternal) 

9. Impact test 
(Internal) 

NO 
(External) 

{indicate yes or no and the componant(s) impact tested} 

10. Hydro., pneu .. or comb. lest pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· 

Mat~ula! Nou!e Thickness 
Pucpose Diametef Flange 

(Intel, Outlet Dn1in, elc.) No. or size Type Nozzie Flanga Nom. corr. 

12 Identification of part(s) 

at test temperature of 

How Attached 
Reinforcement 

M<!ttlrf<ll Nov.le Flange 

Name of Part QuanUty Une No. Mfr's. Identification No. Mfr's. Drawing No. CRN National Board No. 

LocatJon 
(lriSP, Open.) 

Year Built 

13. Supports: Skirt -;;;==" Lugs legs --r.==- Others 
{Yes or No) (Number) (NtJmber) {Describe) 

Attached ------,=:::-c==::c----
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

sure 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned. holding a valid commission issued by the National Soard of Boiler and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have Inspected the pressure vessef part described in this rvtanufacturer's Data RepOrt on q_q .. %(13 
and state that, to the best of my knowledge and belief, th~ ~anufacturer has co-~n"s"'tr:::u-=ctc'ed':;-\,th:;'is"-"p:Jre':-s':s:cu:cre=-=v-=e:cs::se:;l-::p:cart::;-;::ln-=a::cco=rd:;:a:cnc:::e:-:w::;;;,.th 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate netther the Inspector nor hlslher employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer all b ble In any manner for any personal Injury or property damage~or a loss of any kind arising from or 
conn,e{ted with !1J,s inspectton. 

Date '-\5\ \}oiQ Signed --~~~~;r,;;;;;;;c;;;;---- Commissions~\~,;. ~ lp 
Inspector) [National Board (Incl. endorsements), State, Province, and number} 



NUCCR 
PLATE MILL 

P.O.Box279 
Winton, NC 27986 
(252) 356-3700 

Mill Test Report 
Page4 

Issuing Date: 0210712013 B/L No. : 348425 Load No. : 350434 

Vehicle No: FOSTER 8~1 Sold To: 

Our Order No. : 107919/5 

Enerfab Inc 

Cust Order No. : 4500054637 

Ship To: BRIGHTON TRU·EDGE HEAOS 
11861 MOSTELLER RD. 
ClNCINNA TI,OH 45241 

Specification : 1.0000" X 72.000" X 179.000" 

Marking: 

Heat No 
3500933 

Plate Serial 
No 

-3500933-02 

ASTM A516 70..10/ASME SA516 70 PVQ 2011 Addenda NonnaHzed 
Test Coupons at 1650 F 

c Mn p s Si Cu Ni Cr 

0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

Tensile Test 
(psl) (psQ ElongatJon Elongatfon 

Preces Tons Dir. Yield Tensile %in 2"' %in3 .. 

3 5.48 T 42,600 74,800 23.1 
T 45,600 70,600 27.4 N 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Mo Al(tot) v 
O.Q1 0.031 0.003 

(%) 
Dlr. shear 2 

Test coupons only, nonnalized: 60 mtnutes per Inch of thickness at 1650 F :t l5 F. Hokl30 rnJnutes minimum. ; 

Nb Ti N Ca B Sn CEQ 
0.001 0.002 0.0018 0.0003 0.007 0.40 

Charpy Impacts 
(%) (%) (%) 

shear 3 shear Ave. shear Sh:e Temp 

APPROVED 

PCM 
0.27 

Min 
Ave. 

ManUfactured to fully killed fine grain practice by Electric: Arc Fumaee. Welding or weld repair was not perfonned on this material. 
Mercury tlas not been used lnthedirect manufacturlng of this material. PrGdooed as continuous east discrete plate as-rolled, unless 
otherwise noteclln Specltica!ion. 

We hereby certify that the contents of this report are accurate and correct All test results 
and operations performed by the material manufacturer are ln compliance with the 
appliCable specifications. induding customer soeciflcations. 

Yield by O.SEUL methOd unless olheiWise specified. Ceq~ C+{Ml116)+({Cr+Mo+V)/5)+((Cu+Ni)/15) 
Pan = C+{Sii30)+(Mni20)+(Cui20)+(Nilll0)+{Cri20)+(M0115)+(VI10)+5B . 
Melted and manufadurt!d In the USA. ISO 9001:2008 certified (#008063) by SRI Quality System Regisbar (#0985-09). PED !17/WEC 712 Annex 1, Para. 4.3 Compliant 
DIN 50049 3.1.BJEN 10204 3.jB{2004). DIN EN :10204 3.1(2005) comp!rant. Fo~ ASS grades only, Quanty Assurance <:ertifteate,09-~P.OA-546 

/.t?.i4-·-~ 
~ 02107120132:43:33PM 

T. A. Oeprelis. Metallurgist 
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Material Test Report 
4001 PhiJadelphla Pi!«h Claymont DE 19703 

Sold To: ENERFA!l, INC._ 

4955 SPRING GROV!: AV!:NUE; CINCINNATI, OH 45232 

Order 241093-02 CUst PO 4500056766 

Spec~fications: ~ 
ASTM A5161A516M-10 Grade 70(485) I ASME SA5161SA516M 2010 Edition Grade 70(485) Fully K!Yed 

-Products ShLpped for Order 241093 02 (sorted by Serial) 
Serial Heat-Slab Orig 

B66499-l 2T446 505 USA 
~499-2 2T446-505 USA 
866501-2 2T643-901 USA .. 
866502 1 , T463-201 USA 

R/R 

9~~ 
9.6 

v 9.6 
9.6 

~00 
1.00 

e in Inches :::J=., __ Plate Size- in MM 
.0000 X 184.00~ 25.40 X 2971,90 X 4673.60 
.0000 X 18.4.0000~- 25.~_2_--~ ~971.80 X 4673.60 

Plate Siz 
00 X 117 
00 X 117 
~Oo x 111 
00 X 117 

1.00 .0000 X 184.0000 25.40 X 2971.80 X 4673.60 
1. 00 .0000 X 164.0000 

B/L: 314582 
03/05/2013 

Lbs-·--r··· 
-~-~-

6,1051 
.6!}0SL 
6, 1051' 

-Shipment SUmrnaz:y of Order 241093 02. 4 p:ieces 24 1 42.0 lbs 
25.~0 x _ _2971.80 x 4613.60 6,iosL 

-

p s Si Cu 
. 

Ni Cr Mo ·--r-· Sn 

0.007 0.002 __ o_. 32:i __ ll_o256 0.107 0.079 _ _Q.o27_1_o._oE 
/Cb " Al-sol Ti B 

~~00~ 0. 0092 o.024L.Jl,oo~ 0. 0004 ' 
.. _ 

~ .. --~ 

!~~ c Mfi .-..-s Si Cu 
' Ni Cr Mo ' 

1. 380/ ·-
2T463 '?-;ill 0.009 0.004 0.292 o. 263' 0.101 0.075 o.o .. 

I Nb/Cb I .M v " Alsol Ti B 

0.024 o.oo6L o.oo3 0. 0063 0.023 o.oozj 0.0004 -·-

r~n ;:;t-
q-0.013 

--. 
-·-' ___ ___j 

I Hea~lys.l Neat c -Mn p s Si Cu Ni Cr Mo i Sn 
2T643 0.172 1. 039! 0.010 0.010 0.237 0.286 0.124 0.1211 0.026 0.015 

.M v l Nb/Cb " 
' 

Alsol Ti B i 
0.023 0. 004/ 0.002 0.0071 0.021 o.oo~ 0.0003 I .. 

T&.~$ile Tests for Order 241093-02 (sorted by Heat) 

! Heat-slab 
Gauge Tensile Uel.d Elongation RA Head -----: 

serial I"nQbti:S I'M KSI MPA KSI MPA % In. "" \ TaJ.l Dir Norm S/t< Teat ID 
866499-1 2T446-505 1.0000 25.~0 74 507 53 367 . 49 2 50 Tr:~n ll< 335868 
866499-1 2T446-505 1.0000 25.40 77 532 55 376 38 2 50 Tra.n ... r---..J 335669 
866502-1 2T463-201 1.0000 25.40 ?3, 501 53 362 48 2 50 Tran lx 335874 
]366502-1 2T463-20l 1.0000 25.40 75 518 47 327 31 2 50 Tran 335875 
866501-1 2T643-901 1. 0000 25.40 73 506 50 343 46 2 so ·Tran .!L. -- " 

335872 
B6650l-l 2T643-901 1.0000 25.40 76 525 47 3~] _.'!i ·-·· 2 50 Tran 335873 -· 
Othar Information for Or~r 24~093-02 
M!lli!flal.lll 100% m•lte<l_ ~ll(! _m<l()UfJ!®lted In the USA. N'o weld repair has been P<;lfurtrted. lrt GQmptliilloe Wlth0l!f5QC49'3.1 B/ EN 10ZM=3i! 
2004,1n Comp"aru:e Wrtfi !'8·1!>94 ._/ 
Plates suppHed as-rolled. One tesl coupon normalized and one test coupon as rolled. Normalized 1650F ( +/·25 F) 1 hr. per inch of thickness. 
Meets 2004 EN10204 3.1 AND DIN 50049 3.1.B; In COmpliance Wrtfi ES-1094 

Shipllle.nt Grand Tota~s o£ B/L 324582: 8 pieces 45,436 lbs (20,609 kg) 

APPROVED 

A <OB> ( 1... -3 L)) 

1 
llEM, c l-1 rra tf""- If ~lfJJ 

I ;\~':PTfll~ATE• ot("-S:/t.J ,,, I 
l .li'-"NAfURf:l ••• , ... , .. ~~I 

.. ····~-"> ~---·-~--~--~------~--~.-- ·-- ... ' ---·-'-------~ O.C. DEPT 
Un/es$ otllerwf~ ~d. M9!Cf!fY, mdi11m or &lpha scvroe m8CerlaiS have liQt·beenqsed. 

I certify trn> above resulls to be COil'<!Cl as 
conta!OOd In llle records of the COIJ)(ll'aUon. 

Metallurgist, Ryan Carmichael C&-C-..t.! 
.Revision: P~ge 2 of2 
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ESSAR~ ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

I . 
COMPANY S STANDARD RECORD KEEPING PRACTICES. 

Ship to 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

M!SSJSSAUGA,Ontario,Canada 

L4W2R6 

SOL NO.: 1000026205 

Cust.Part No.: 

Carrier: NATIONAL TRANSPORTATION- 5836(1118) 

THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT, 

All HEATS FULLY KILLED. 
HEATS INDICATED WITH (1 FINE GRAINED. 

j HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

J08, 11 .. - 3Z 
"f.M; Si-ltn.L 'D' 

, •J:CEPTED DATE, 'f 11.1-lt 3 
K. UGHADPAGA L SKSN,o\lt.JKE: "~----

MANAGER METALLURGICAL SER\i'fw·-·------

""WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONL YTHAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTlFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANAL Y::!IS 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEl FOR ANY 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/21 Time:i6:32:27 Page no: I of 1 

·-.-, 
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ESSAWIF ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

CANADIAN P[A TE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontar1o,Canada 

L4W2R6 

BOLNO.: 

Cust.Part No.: 

Carrier: 

DESCRIBED WAS TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN 

1000026205 

NATIONAL TRANSPORTATION- 5836(11 18) 

JOB: 

WITH THE 

L[£S£NA QWAl-JTY CONTROJ..; 

ll..-3 <... 
; h r I 
; ITW., 5 s=.l. C 

ACCEPTED DATE, 0 ( l-'fc W 
MANAGER METALLURGICAL SERVIC S J· · · K. UGHADP AGA ~ ,< (' ? · 

Sl~NAW'tU:; ..... t? .. ~~ 
**WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONL YTHAT {1) THE PARTICUU\R STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANAL YSiS'",...,.~·-·-··----------·--··-··•·"-
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WlTH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT SE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCUlATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/21 Time:16:32:27 Page no: I of I 



LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE LTD. SERIAL No: 0414 JOB No: 12-32 D 

DATE: FEB/4/2013 GUST. P. 0. No: 321253503 INSPECTED BY: Arie Willemsen 

ITEM HEAT No. MATERIAL TYPE THICKNESS (INS) 
AND MFG. 

A 8 c D E F 
TOP HEAD 3500933-03 NUCOR!EVRAZ .904 .755 .892 .880 .921 .735 
S/N 1016555-2 2T61'8-402 SA-516-?0N 
BTM HEAD 2T643-901 NUCOR/EVRAZ 1.00 .867 1.009 1.005 1.002 .871 
S/N 1016556-2 35000933-02 SA-516-?0N 

SHELL CSE 3315P3- SA-516-?0N I ESSAR .755 .754 .758 .763 .755 .759 
LONG AC0696 

HEAD I ,(b, 
'D 

(B & F at nozzle cutouts) 

NB. THICKNESS WAS MEASURED WITH ''T" MIKE PROGRAMABLE 
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BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB. 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER TOP HEAD 
PRODUCTION# 1016555 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 18.20mm MIN. THK. W/50.8mm SF. 

HEAT NUMBER 

3500933-03 
2T618-402 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TE REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

BRIGH'L N TRU-EDGE HEADS. 
DIV. OF ENERF AB 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by Ont< Manuf!lcturer for Another Manufacturer . 

As Required by the Provisions of the ASME Boiler and Pressure Vessel-Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
{Description of vessel part (shell, t'no-plece he.::;~d, tube bund!e)J 

PO# 321253501 
(National Board number) 

5. ASME Code, Seclion VIII, Div, 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

1016555 ·1,2 
{Manufacturer's serial number) 

TG# FILTER TOP HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year bu!lt) 

(Edition and Addenda (date)] (Code Case number) !Special service per UG~120{dJJ 

6 Shell {a) No of course(s)· (b) Overall length 

Course{s} Material l'h!ckness Long_ Joint (Cat A) Circum. Joint (Cat. A. B, & C) Heat Treatment 

No. Diameter, in. Length (ft & ln.) SpecJGrade or Type Nom. Cort. TYPe Fo!!, Spot. None Eff. Type f!uU, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516·70 (1650"F -1/2 HOUR PER INCH) (b) 
(Material spec number g•ade or type) (H T - tfme & temp ) (Matertal spec number grade or type} (H T -time & temp) 

Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A 

Bottom, Ends} Min. Corr. Crown Knucl<.le Ratlo Apex Angle Radius Diameter Convex Concave TYPe Full. Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 
{Material spec. number, grade, size, number) 

8. MAWP-c==,- -;==;;-- at max. temp. Min. design metal temp. __________ at ________ __ 
(Interned) (External) (lntemal} (External) 

9. Impact test -------.c=C7C-=c---c-=-'N-'O"'--..,-,,-:-;,-,.,-,-.-,--,c-o------
[lndicate. yes or no and the componanl(s) Impact tested] 

10. Hydro., pneu .. or comb. test pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· 

Maleria1 Nozzle Thickness 

at test temperature of 

How Attach40' 
Pu<pow Diamcler F!anga Reinforcement 

(Inlet. Out!el, Drain, etc.) No. or size Type Noule flange Nom. Corr. Material Nozzle Flattge 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

location 
(Insp. Open.) 

Year Built 

13. Supports; Skirt Lugs Legs 
(Yes or No) (Number) (Number) 

Others 
(Describe) 

Attached ----,..====---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAa INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and- that all details of material, construction, 
vessel part conform to the ASME BOllER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4-11-2013 Name Enerfab, Inc. Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission issued by the National Board of Boller and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected 1he pressure vessel part described in this Manufacturer's Data Report on_~~~~!:::~L---.,-.,-.,--,;::--,:-:===c-::c;;; 
and stale tha~ to the best of my knowledge and belief, the .Manufacturer has constructed pressure- vessel part in accordance with 
ASME BOILER AND PRESSURE VESSEL CODE, Section Vlll, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her empiC>yer sh · any mann~ for any personal injury or property damage of' a loss of any kind arising from or 

connected~~ t~lfi inspection. 

Date t\'\ t<:P\J Signed Commissions ~~'Sjl\)~i;l 9\t\{X\Q 
r) {Nat!onal Board (incl. endorsements}, Slate, Province, and numberj 
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Material Test Report 
4001 PhUadelphla Pik:e, Claymont DE 19703 

Sold To: ENERFAB, INC. 
~55 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-01 Cust PO 4500056766 

SJ>'toificati.ons: 
ASTM A5161A516M-10 Grade 70(485}/ASME SA5161SA516M 2010 Edffion Grade 70(485} Fully KJRed 

Chem.ical Anal,.ysis for: Or:d~S 241093-01 c sor;t<od by l!<>at) 
I HeatAnJ.ys I Heat c Mn p s Si cu Ni 
L_ ____ j2T449 0.121 1.363 0.008 

____ , 
0.006 0.293 0.295 0.113 

Al v Nb/Cb N Alsol Ti B 

0.024 0.005 0.002 0. 921! 0.023 0.002 0.0004 

HeatAnlya Heat c Mn-' ·~-~ 

p s / Si ,_, cu Ni 

I I2T616 0.136 . 1. 411 0.007 0.006 0.295 0.240 0.090 
Al v Nb/Cb N A1sol Ti B 

_,0.022 -- 0.004 0.002 0.0094 0.021 0.002 0.0003 

Tensile Tests for Order 241093-01 (sorted by l!eat) 
Gauge ~ens:i.le Yi.e-l.d El.ongatLon ! RA Read-

Cr 
0.099 

Cr 
0.096 

B/L: 

Mo 

0.036 

·-Mo 

0.021 

···-

314582 
03/0S/2013 

l;n 

--~1 
e-.-~--

--------

---
S$l:'i.al !feat-Slab .rnohe:s MM KSX MilA :KSl: Ml!l\. % In. MM % Tall Dir Norm S/R Test ID 

866496-1 2T449-305 0.6750 22.23 75 514 53 362 46 2 so! Tran 1x 335666 
866498-1 2T449-305 0.6750 22.23 75 516 50 347 33 2 50 Tran 3~!1.€! 
866495-1 2T618-402 0.8750 22.23 77 5:32 56 38}_ 46 2 50 Tran 1x 335860 
866495-1 2T618-402 0,8750 22.23 so 548 55 381 37 2 50 Tral! __ 335861 

Other rnfo~tion for Order 241093-01 
Material is 100% melted aO<l manufactured In the USA. No weld repair has been perfOnned. In Compliance With DIN 50049-3.1 B I EN 10204-3.1 
2004, In Compliance Wrth ES-1094 . 
Plates supplied as-rolled. One rest coupon normalized and one test coupon as rolled. Normalized 1650F (+/·25 F) 1 hr. per Inch of thickness. 
Moots 2004 EN10204 3.1 AND DIN 50049 3.1.6; In Compliance With ES-1094 

/\PPROVED 

> 

j LE_:S~NA QV/~LJTY CONTROl.. 

i J<¥, I t · .:n.. C.. 
ltwl'l, c-,. l 1cr' fJ!::#Pf' 

ACCEPTED DATE, (f (2.-S'/;.] .. · -
SlGI'-1.~!-~:::.:.::::.:.·$:~~~~':~~"::~~~~~. 

Unle~ othatwlSe $ped/ied. Mercury, radium t)( a/pita SOUI'Ce- materials have- not been I.WJ(j. 

.C. DEPT 

1 certify the above results to be correct as Metallurgist, Ryan Carmichael 
conlalned In the recor\ls of the corpOrl!~on. 

Revisi'an: Page 1 of2 
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NUCCIR 
PLATE MILL 

P.O.Box279 

Winton, NC 27986 
(252) 356-3700 

Mill Test Report 
Page1 

~ . 
""NLJC::CIR 

'- It's our Nature: 

Issuing Date : 02107/2013 Bll. No. : 348434 Load No. : 350449 Cust. Order No. : 4500054635 
Vehicle No: Besl RW5497 

Specification :~.8750" x 72.000" x 177.000" 
Sold To: 

Our Order No.: 107909/1 

Enerfablnc Ship To : BRIGHTON TRU·EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNAT~OH 45241 

Marking: 

Heat No 
3500933 

Plate serrar 
No 

3500933-03 

ASTMA51670-10/ASMESA51670 PVQ 2011 Addenda NonnaRzed 
Test Coupons at 1650 F 

./ 

c s Sl Cu Ni Cr 
020 0.017 0.001 0.20 0.13 0.06 0.09 

Tensile Test 
• '(psi) (psQ Elongation Elongation 

Pieces Tons· Dlr. Yield Tem~lle %1n2• %1n8 .. 

2 3.16 T 46,000 75,300 25.8 
T 58,200 71,600 27.4 N 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Mo Al{tot v 
0.01 0.031 0.003 

r.-, 
Olr. 1 shear 2 

Nb 

0.001 

(%) 
shear 

Tl N Ca B Sn CEQ PCM 
0.002. 0.0018 0.0003 0.007 0.40 0.27 

Charpy Impacts 
r.-1 (%) Min 

3 shear Ave. shear Slz< Temp Ave. 

APPROVED 

~ 
Q.C. DEPT 

Test couPons only. nonnattzed 60 mtnutes per lnch of'lhldaleh at 1650 F ± 25 F. Hokl30 m1ntrtes mlnlmum. t 

vve l't&reby oerrt!f;f that me conten1s of this report ere a~XUJ"ate and correct All test results 
and operations per1ormed by the materlar manufacturer ate In compliance w!U'l the 
appffcable spectftcatlom:, Including customer .soecificatlons. 

,• 

Manufactured to fully knledflne gra1n p13ctlee by E!eetrieArc Furnace. Wefdlng prweld repefrwas no!: performed on thfs rmrterfal. 
MertuJY has not been used In the dl~ manutacturing of11is matedal ProdUced as con&nuous cast-discrete pfateas-ro!!ed, unless 
otherwfse noted in Specification. 
Yield by 0.5EUL me1hod unless o11!e1Wise speclfled. Ceq~ C+(Mn/6)+((Cr*Ma+V)/5)+((CU+Ni)/15) 
Pcm = C+(Sil30)+(Mn120)+(Cu/20)+(NIIBO)+(Cri.20)+(Mo/15)+(VI10)<68 
Melted and manufac:Mod In the USA. ISO 9001:2005 cer!llled (#008063) by SRI Quality System Regislmr (lll09fl5.09). PED 971.23/EC 71.2Annex 1, Para 4.3 Compllanl 
DIN 50049 3.1.8/EN 10204 3.18(2004). DIN EN 1020<13.1(2005) oomplianl For ABS grad .. only. QualityAm!mnea certlfieale 09-MMPQA-546 

/-# vrZ 02/07/20133:41:30PM 

T.A OepretTs,MetaJTUrglSt 



BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OR 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016556 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
2- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. W/ 101.6mm SF. 

HEAT NUMBER 

3500933-01 
3500933-02 
2T643-901 
2T446-505 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TES EPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 

v~z;;'Q;_ 
BRIGHT TRU-EDGE HEADS. 
DIV. OF ENERFAB 

,. ll..-~L C... 
. CZ./ nr /lf:;Y-tJ:? 

··· ..... ~~~~ .... 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
{Name and address of Menufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk, 
[Description or vessel part (shell, two-piece head, tube bundle)/ 

PO# 321253501 
(National Board number) 

5. ASME Code. Section VIII, Div. 1 
(Drawing number} 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
{Name and address) 

1016556-1,2 
{Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

[Edition and Addenda (date)] (Code Case number) {Special service per UG-120(d)J 

6 Shell {a} No of course(s)· (b) Overall length 

Course{s) Material Thickness Long. Joint (Cat A) Circum. Joint{Cat. A. 8, & C} Heat Treatment 

No. Diameter. in. Length {ft & in,} Spec.!Grade or Type Nom. Core. Type Full, Spot, None Eff. Type FuU, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650°F- 1/2 HOUR PER INCH) (b) 
~. . ' (Material spe" number grade or type) (H T time & temp } {Material spec number grade or IYJle} tH T • 'ime & temp } ' 

location {Top, Thickness Radius Elliptical Conical Hemispherical Flat Slde to Pressure Category A 

Bottom, Ends} M!n. C<><r. Crown Knuckle Rl>Uo ApexAngfe Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable. bolts used (describe other fastening) 

8. MAWP...._,==c- -;==:;- at max. temp. 
(Material spec. number, grade, s!.te, number) 

Mtn. design metal temp. ____________ at __________ __ 
{Internal) {Exteroal) 

9. Impact test 
(Internal} 

NO 
(Exlernal) 

~ndlcate yes or no and the componant(s) Impact tested} 

10. Hydro., pneu., or comb. lest pressure NONE Proof test 
11, Nozzles, inspection, and safety valve openings· 

Materlal Notodo Thlt;knass 
Pu1pose OlCJmetef Flan:;e 

(Inlet, Outlet. Drain, eh;.) No. or size Type Nozzle Flange Nom. Gorr. 

12. Identification of part(s) 

at test temperature of 

How A!lached 
Relnforcemenl locatio:~ 

Material Nozzle Flange {lfiSP. Open.) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built 

13, Supports: Skirt lugs Others 
(Yes or No) {Number) (Number) (Describe) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Attached ---------;;==-:==.,-------
(Where and how) 

sure 

I, the undersigned. holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on 
and state that, to- the best of my knowledge and belief, the Manufacturer has co::n::s::t,::uc=t:'edS-'t~h:;'lsS:p:'re::s':s::u::rec-:v::e::ss=e:;l-::pa=r::t::l::n-::a::cc=o::ro:;a::cn::c::e-::,VJ:;;;.th 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described ih this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer all b ble In any manner for any personal injury or property damage or a Joss of any kind arising from or 
connected wHh this inspection. '· 

Datel\>\ {)o~ Signed Commissions ~\\Jt&\~ CJW\~lr 
Inspector) {National Board {Incl. endorsements), State. Province, and numbEir] 
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Material Test Report 
4001 Philadelphia Pike, Claymont DE 19703 

Sold To: ENERFAB, INC .. 

4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-02 Cust PO 4500056766 

Specifications:~ 
ASTM A516/A516M·10 Grade 70(485) I ASME SA516/SA516M 2010 EdiUon Grade 70(485) Fully Killed 

Chemical Analysis for Order 241093-02 (sorted by Heat) 
~s L:JE!a~ .. --.--
L_ ___ ~ 

c 

eat ctAnlys., _ H 7 _ 2T463 

~eatAnl.ys t Haat 
_2T643 

0,127 
Al 

__()_,_024 

--t=i129 

0.024 

I c I 
o.pz 

i Al 

L 0.023 

,., p s S.t 

l~~t,.,o-907 0.002 0.325 
v l Nb/Cb N A1sol 
0.004_1 O.OOl __ Q,_00~~--0.024 

Hn p -·s Si . 
1. 380 0.009 0.004 0.292 
v Nb/Cb N Alsol 
0.006 0.003 0. 0063 0.023 

Hn I p s Si 
1.039 O.OlOl 0.010 0.237 
v Nb/Cb T-· N A1sol 
0.004 o.oozl_ 0.0071 0.021 

Tensile ~ests for Order 241093-02 (sorted by Heat) . 

eu__l_N<. 
o.zs6i o.to7 
~<. ___ I B 

o. oo~LQ. ooo4 

cu=J Ni 
0.2631 0.101 
Ti L B 

()_.0021 0.0004 

Cu Ni 
0.286 0.124 
Ti B 
0.002 0.0003 

Gauge Tensile Xl.e.ld El.ongati.on . RA Head 
Set:ia1 Heat-Slab l:neb.filS l-IM KBI MPA KBI MPA • In. MM • Tail. 

B66499·1 2T446-505 1.0000 25.40 74 507 53 367 . 49 2 50 . 
B66499-l 2'1'446:505 1. 0000 25.40 77• 532 55 376 38 2 50 
B66502·1 2T463-201 1.0000 25.40 73 501 53 362 48 2 ~t-B665Q2-1 2T463-201 1. 0000 25.40 75 518 47 J27 31 2 50 I 
B66501-1 2T643-901 1.0000 25.40 73 506 sg 343 46 2 sol I 
B66501•1 21'643-901 1,0000 25.40 76 525 17 027 34 21 'sol I ----'----· 

Compliance Will\;::.·,;.;:;~;;;:;~· 

B/L: 

Cr ..,...-~ 

o.~?J! f-··0.027 

' -
j 

Cr Mo 
0.0751 o.o27 

·--+ 
Cr Mo I 
0.121 0.0281 

! 
----------L---~ .. I 

Dir Norm S/R 
T?,:aO 1~ 

Txan 
Tran 1x 
Tran 
.Tran 1x I 
T<an I 

-

314582 
03/05/2013 

-~ 3 

-1 
Sn 
o._q_g; 

Test ID 
335868 
335869 
335874 
335875 
335872 
335873 .. 

Plates supplied as-rolled. One test coupon normalized and one test coupon as rolled. Normalized 1650F {+f.-25 F) 1 llr. per Inch of 11\ickness. 
Meets 2004 EN10204 3.1 AND DIN 50049 3.1.8; In Compliance Will\ ES-1094 

Shipment Grand Totsls o£ B/L 314582: 8 pieces 45,436 lbs (20,609 kg) 

APPROVED 

A 
Q.C. DEPT 

Un/eS$ otherwise speCified, M(!rcury. radium or alpha sourc() materials-have not been used. 

I certify 11\e above results to b<> correct as 
contained In the records of 11\e COIJ)Oratlon. 

Metallurgist, Ryan Carmichael Ci}-C-.LI 
Revi$ion: P~ge 2 of2 



NUCDR 
PLATE MILL 

Issuing Date : 02/07/2013 
Vehicle No: BeslRWS497 

P.O.BoxZ79 
Winton, NC 27986 
(252) 356-3700 

Bll. No.: 348434 

Specification : 1.0000"" 72.000" "179.000" 

Mill Test Report 
PageS 

LC>Sd No. : 350449 

Sold To: 

Our Order No. : 107919/1 

Enerfablnc 

AsTM A516 70·1 0/ASME SA516 70 PVQ 2011 Addenda Nonnallzed 
Test Coupons at 1650 F 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Marking: 

Heat No c Mn p s Sl Cu Ni Cr Mo Al(tot) v Nb 

3500933 0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 0.01 0.031 0.003 0.001 
n 

0.002 

Cust Order No. : 4500054637 

Ship To: BRIGHTON TRU-EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATI,OH 45241 

N Ca B Sn CEQ 
0.0018 0.0003 0.007 0.40 

Tensile Test Charpy Impacts 
Plat& Serial (pol) (pol) Elongation Elongotlon (%) (%) (%) (%) 

No PieCes Tons orr_ Yield Tensile %tnr %1n8" Dlr'. slleer 2 shear 3 shear Ave. shear Size Temp 

3500933-01 2 3.65 T 43,700 74,700 23.8 
T 45,500 71,500 27.4 N 

APPROVED 

\f 
O.C. DEPT 

Teat coupons only, normalized 60 minutes per Inch of thickness at 1850 F :t 25 F. Hold 30 minutes minimum. ; 

PCM 

0.27 

Min 
Ave. 

Manuractured to fully killed fine grain practice by E1ectricArc Fumace. Welding orwe1d repair was not pelfonned on this material. 
Merewy has not been used In the d/Tect manutacturlng of this material. Produce<~ as c:ontinuoW cast discrete plate as-rolled, unJess 
otherwiSe noted in Specification. 

We hereby eert\fy that theconten!S of this re))Ort are accurate ant:f cottect. All test resurts 
anti operations perfofmed by the material manufacturer are ln compliance with the 
appftcable specifications. including customer soecifications. 

Yield by O.SEUL method unless othetw"~e specified. Ceq = C+(Mn/6)+((Cr+MO+\I)/5)+((CU+Ni)/15) 
Pcm = C+(SV30)+(Mni20)+(CUI20)+(Nii60)+(Cr/20)+(Mo/15)+(VI10)+5B . 
Melted and manulaclured In the USA. ISO 9001:2008 rertified (#008063) by SRI Quality System Reglst'"r (110985-09). PEO 97/23/EC 7/2Annex 1, Pa ... 4.3 Compliant 
DIN 50049 3.1.8/EN 10204 3.1 8(2004), DIN EN 10204 3.1(2005) complfant. For ABS grades only, Quality Assurance certificate 09-MMPQA-546 

,7':" da/~ 02/07120133:41:30PM 

T. A Oepretis, Metallurgist 



LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE L TO. SERIAL No: 0415 JOB No: 12-32 E 

DATE: FEB/4/2013 CUST. P. 0. No: 321253503 INSPECTED BY: Jai budhram 

ITEM HEAT No. MATERIAL TYPE THICKNESS (INS) 
AND MFG. 

A 8 c D E F 
TOP HEAD 2T449-305 SA-516-?0N/EVRAZ/ .877 .792 .891 .900 .880 .788 
S/N 1016557-2 3500933-03 NUCOR 
BTM HEAD 2T643-901 SA-516-?0N/EVRAZ/ .990 .887 .974 .971 .989 .889 
S/N 1016558-3 3500933-02 NUCOR 

SHELL CSE 3442P3- SA-516-?0N I ESSAR .768 .757 .755 .762 .759 .756 
LONG AC1659 

PLATE HEAD I 

§_~A -EQ,;JC 
\I ~-

' D 

(B & Fat nozzle cutouts) 

NB. THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 
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BRIGHTON TRU-EDGE HEADS 
DIY OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016557 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 18.20mm MIN. THK. W/50.8mm SF. 

HEAT NUMBER 

3500933-03 
2T618-402 
2T449-305 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- V, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL ST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. 
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E EVRA·Ztm~6WV!W~¥:w. 
4001 Phlla<!elpbla Pil<e, Cfal'mont DE 19703 

So~d To: ENERFAB, INC. 

Material Test Report 

4955 SPRJNG GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-01. Cust PO 4500056766 

s~Q:I.f.icatiQns: 
ASTM A516/A51/il.f.1Q Grade 70(48fj) I ASME SA516/SA51/JM 201Q Edition Grade 7Q(485) Fully Killed 

,, . fo>; Order 24' ( by ~· ., "" 
Qrig R/R Pl """ <e~Inchios. J late Size 

~ 
15-1 

~ 11.0 no• " X . 15001 22 " !5-2 11 175• X X .7500 22 " •1 
~ 

ll o7s• X X 1500 22 X 

11.0 0 1751 X x .7'100 22 X ... : 

inl<>O 
X 

X 4 ·" 
X 4 ·•= X 4 .4: 

·of' Order 4 pieoes 

,.-. ... 
lllE!4€11:\lys a:• a;.~ c Mn p s si "" Ni c~ 

I J:lTH9 v 0.121 ~]<;3 o.ooa 0.006 0.293 0.295 0.113 0.099 
A1 v Nb/Cb N ~sol Ti s 
0.024 o.oos 0.002 0.0091 0.023 0.002 o •. ooo-1 

r aeatAnJ.ya- 1 V!*lt c Mn p s $1 Cue Ni Cr 

I 12'!'618 0.136 1.4U. 0.007 a.oo6 Q.295 0.240 0.090 0.096 
A1 v >lb/Cb " USc>l: •.r.i s 
o.on 0.004 0.002 0 .• 0094 o.ozr o.oo¢ o.ooi):J 

Tensile T$$t$ fOr Order 241093-01 (sorted by iteat:) 
~ugo_ 't'~il,e :l:;iel<l npngati.On ItA ll$~1:1 

B/!.: 314582 
03105/2013 

~· <g 
38: 

2,38' 
36: 

2, 38: 

"'' ·,~:>3 l<g) 

Mn Sn 
0.036 o.on 

Mn sn 
o.o~l 0.011 

ser~1ll ill!lltMS1$l> IncheS; ljM 11!!4: lWJ\ lll!:t IWA \ ~. MM. \- '1:~-U Dit: Norm: S/R Test m 
B664S~•l ~l'H!i-3iJ$ 0.!>750 22.23 7'5 5H 53 ;n;~ 46: i SQ 'l'+anl ll< 335866 
li.$~(98-1 ;)1(4$.~~0$ 0.8750 22.2:1 75 516 50 347 33 2 50 'l'ran- 33$86? 
ll6649.~~1 21'618-402 Q.8750 22.2·~ 77 532 56 3il3 4& ~ 5.0 'i'ran ll( 345860 
B6649!Hi 2c'f1illi~4Q2 0,&150 22.23 80 54$ 5.~ ~Kl 31 ;l $0 Tra.'n 335861 

-~ .. -.~. 

APPROVED 

O.C. DEPT 



NUCCR 
PLATE M/1.1. 

Issuing Date : 02107/2013 
Vehicle No: Besl RW5497 

P.O.Box279 
Winton, NC 27986 
(262) 356-3700 

BIL No. : 348434 

Specification : 0.8750'' X 72.oQO" X 177.000" 

Mill Test Report 
Page1 

Load No. : 350449 

Sold To: 

Our Order No.: 10790911 

Enerfablnc 

ASTM ~516 70-10/ASME SA516 70 PVQ 2011 Addenda Normalized 
Test Coupons at 1S50 F . 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Marklng: 

Heat No. /C ... Mn p s Si cu Ni Cr Mo AI{ tot) v Nb 
3500933 020 1.03 0.017 0.001 020 0.13 0.06 0.09 0,01 0.031 0,003 0.001 

n 
0.002 

%NLIC:CIR 
'\. )t's. Ot.Ir Nature:;- ' 

Cust. Order No. : 450Q054635 

Ship To: BRIGHTON TRU·EDGE HEADS. 
11861 MOSTELLER RD. 
CINCINNATI,OH 45241 

N Ca 8 Sn CEQ 

0.0018 0.0003 0.007 0.40 

,• 

PCM 

0.27 

Tensile Test Charpy Impacts 
Plate Serial (psl) (psi) Elongation Elongation rM 

No Pieces Tons Dlr. Yield Tensne %ln2" %in8"' Oir. 1 •h-
3500933-03 ./ 2 3.16 T 46,000 75,300 25.8 

T 58,200 71,600 27.4 N 

Test coupons only. nonnallzed 60 mlnutes perfneh of thiCkneSs at 1650 F ::t 25 F. Hold 30 minutes minimum. t 

Manufactured to fully killed 1ine grain ~ by Electric Arc Fumaee. Welding or weld repair was not performed orr this material. 
Mercury has not b~ used fn lhe dli'eel: manufacturing of this mat.erlal. Produced as continuous castdisetete plateas-roUed, unless 
otherwise noted in Specification. 

(%) rkl (%) Min 
2 shear 3 shear Ave. shear Size Temp Ave. 

APPROVED 

~ 
Q.C. DEPT 

We hereby certify that the contents of this report are accurate and correct AU test resufts 
and operations performed by the material manufacturer are in compliance with the 
appficable speclfieatrons, Including customer soecificatlons. 

r??&:--~ Yleld by 0.5EUL method unless otherwise specified. Ceq= C+(Mn/6)+((Cr+Ma+V)IS)+((Cu+Ni)/15) 
Pcm = C•(SI/30)+(Mn120)+(C11120)•(N1160)+(Cr/20)•(Moi15)•(V/1 0)+58 
Melted and manufactured In liTe USA. ISO 9001:2006 certified (#008063) by SRI Quality System Registrar (110985-09). PED ff71231EC 7/2Annex 1. Para. 4.3 COmpUanL 
DIN 50049 3.1.8/EN 10204 3.1 8(2004), DfN EN 1 0.20-i 3.1(2005} cornpQant For ABS grades only, Qua1ily Assurance certffioate 09-MMPQA-546 

~ 02/07/20133:41:30PM 

T. A DepretTs, Metallurglst . 

I 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boller and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
fDescrlptfon of vessel part(shetl, two-piece head, tube bundle)J 

PO# 321253501 
(National Board number} 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 
UNKNOWN 

(Name and addre-ss) 
1016557-1,2,3 

(Manufacturer's serial number) 

FILTER TOP HEAD 
(Drawing prepared by) 

(CRN) 

2013 
(Yearbulft) 

(Edition and Addenda {date)} (Code Case number} [Special seNice per UG"120(d)J 

6 Shell (a) No of course(s)· (b) Overall length 
Course{s) Material Thickness Long. Joint (Cal. A) Circum. Joint (Cat. A. B, & C) Heat Treatment 

No. Diameter, ln. Length {ft & in.) Spcc./Grade or Type Nom. Core Twe Full, Spot. None Eff. Type Full. Spot, None Eft Temp. Time 

7. Heads: (a) SA516-70 (165Q•F- 1/2 HOUR PER INCH) (b) 
(Material spec number grade or lype) (H T time & temp} . . . (Materi~t spec number grade or type} (H T ~time & temp } . . . 

location (Top, ThiCkness Radius Elliptical Conical Hemispherical Hat Side to Pressure category A 

Bottom , Ends) Min. Carr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Two Full, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 
(Material spec. number, gr'ade, size, number) 

8. MAWP-,==- -==,.,- at max. temp. Min. design metal temp. -------at ------
-(lnterrtat} (External} (EXternal) {Internal) 

------oc::;;;;=-::::::-::=-:::=::'NC:::O:::C::-::=====-:n------- at test temperature of 9. Impact test 
~ndicate yes or no l;!nd -the <:omponaol{s) impact tested) 

10. Hydro., pneu .. or comb. te·st pressure NONE Proof test 

11 Nozzles, inspection and safety valve openings· 

Material Nozzle- ThlcMess How Altached 
Purp<~se Diameter Range Reinforc:ement 

(lnlel. OU!!et._Oraff'l, et<;.} ""'· or size ""' NoZZle Flange Nom. Corr. f.-ta:erial Nou'~ Flange 

12. Identification of parj(s) 

Name Qf P-art Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

LoC<ttk:m 
(Insp. Opllf!.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Ye~ or No) (Number) (Number) 

Others 
(Descnbe) 

Attached----,.,==-===---
(Whete artd how) 

14. Remarks: NO DESIGN fl!NCTIQN BY ENERFAt;! lNG. 

CERTIFIGATE OF SHOP/FiELD COI!IPLII\NCE 
We G~rtify tha~ th~ l)tatements made in this report are correct and that all details or m~tertal, construction, 
vessel. part oonfotm to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII. Oivislon 1. 
() Certificate ofAuthorlzallon No. 2,631 Expires December 31 , 2015 

Date 4-.29-2013 Name Enerfab, Inc. Signed 
(Manuf~cttsrer) 

CERTIFICATE OF SHOP/FiELD INSPECTION 
I, the undersigned. holdfng-a vatid commission issued by the National Board of Boile-r and 'Pressure Vessel InSpectors and/or the State or Province 
of (ihlq and employed by HSS CT . of Hartford, CT 
have inspe.oted .Q:le: pre.s.~ur:e vessel part described. in thl:;;: Manufacturer's Data-Report on _ _,. . .:O·=¥'ic~:·(~.,j·~·c..;!.•J., ::..~±...L:-::-:-:;--:::::--;::--::c:=c:;::=cc-= 
and state that. to tfle. beSt of my kn_owfedga and belief. 'the. Man.ufactuier has .co'nstru. -b{f 'thfs' Pres'SlJr'S vessel part "in accOrdance with 
1\SME BqiLER J\Nf;l PRE$$URE VESSEL CODE, secttorr VIU. Division 1. By signing thls ceytlflcate ~neltl)er .the Inspector nor his/her employer 
makes an~ warranty,_ express(!d or implied1_ concert,lin{r tOe .P(eswre V¢ssel ·part· ~e_$orif?ed -In thi!? MaOuf8.9tti:ter's Datil RepOrt. FtJ.rthenilore, neither 
the Inspector_ nor hls(hf3r:emp1oy ~half Qe · ·.le in any manrier ·for ahy p_ersonaJ 'frtjury ot pr_op.erty .damage. or a loss of any kind arising from or 

. conne?lfd with- th~s ,if_speCUon. · · 

Patel\ Ot;\:~·.) Signed Commlsslorys\:)\)\Qi&\A·<:5VM(il' A 
[National Board. (fncl. e~'tSf.!tate, Province, and number) · 



BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 · 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016558 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED. 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. WI 101.6mm SF. 

HEAT NUMBER 

3500933-01 
3500933-02 
2T463-201 
2T643-901 
2T446-505 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSUREVESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, P'LEASE 

CONTACT ME IN CINCINNATi, OHIO AT 513-672-~3227. . ._· ... ~ ·-···-

·. . . V~yYY r.;,f JO»,L~~~;~u~TI'CONrRo 
;/( ;~~~ 1!eY~ llEM, Sa~ H&.%_:f 
BRIGHTONT -EDGEHEAD /KCEPTEDDATE, drjc,7115 
D IV. 0 F ENE F AB StG!:!;~~/Jl?f '.c::::,...J:?::l.. __ 

........._.....~--.....:-,,~ -."·-··- . 
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Material Test Report 
401)1 Philadelphia Pike, Claymont DE 1970~ 

Sold To: ENERFAB, INC. 
4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-02 Cust PO 4500056766 

Specifications: 
ASTM A516/A516M-10 Grade 70(485) I ASME SA516/SA516M 2010 Edition Graefe 70(485) Fully KU/sd 

Chemical Analyei~ for Order 241093 02 (sorted by Heat) -
I HeatAn~ys I tteat c Mn l' s Si. cu Ni 
L _____ 12'!'446 0~127 1.392 0.007 0.002 0.325 0.256 0.107 

A]_ v Nb/Cb N Al.aol Ti. B ----f----a': 004 0.024 0.001 0.0092 0,024 0.002 0.0004 

HeatArtl.ys Heat c Mn p s Si cu Ni. 

I I2T463 ~1.!!'-. r--.....Q_,l29 1.380 0.009 0.004 0.292 0.263 0,101 
A]_ v Nb/Cb N Alsol Ti B 

0.024 0.006 0.003 0.0063 0.023 0.002 0.0004 -
----

la-eatAnlys t Heat: / c Mn p s Si cu Ni 
2T643 V 0.172 1.039 0.010 0.010 0.237 0.286 0.124 

A]_ v Nb/C!> N Al.sol. Ti. B 

-- 0.023 0.004 0.002 0.0071 0.0~_1 0.002 O.QQ03 

Tensile Tests for Order 241093-02 (sOrted by Heat) 
-r--=--"Gauqe Tetulil.e, ¥ield E1onqation· ! RA ·Head· . 

-
Cr 
0.079 

.. 
cr 
0.075 

·-

·-cr 
0.121 

B/L: 314582 
03/05/2013 

1!0 Sn 
0.027 0.012 

----
--

M:o- sn 
0.027 0.013 

, .. ~. 
-

Mo sf-· Sn o.02ii - o.oiS 

-T--

Seri.al Heat•Sl.:a,b Inches MM KSX Ml'A Kllx Ml'A \ In. MM I \ "ail Oix- NorJn S/R Test :tD 

866499--1 2T446-5Q5 1.0000 25.40 74 507 53 367 49 2 sol Trim 1x 335868 
866499-1 2T446--505 1.0000 25.40 77 532 55 376 38 2 50 Tran 335869 
866502-l 2N63-2d1 1.0000 25.~~ 73 SQ! 53 362 48 ~ 50 Tran lx 335S74 
B66502--1 2T463-2ol 1.0000 25.40 75 518 47 327 31 2 50 Tran · --- 335875 
B66501--1 2T643--9"o) 1.0000 25.40 73 506 50 --343 46 2 .. 50 Tran lx 335872 
B66501-l 2T643--901 1.0000 25.40 76 525 47 327 34 2 so 'i'ran 335873 -
Other rnformati<>n £or Ord~r 241093-02 . . •. _ 
~t$'@1~ 100% melted ~[ld manotacMed in the UsA. No Wi!ld repa!r has been petfo1f!led; hiCOmpliililC&'/IIi(h DIN 50049'-3.18 I EN 102Q<I;M -
2004.11\ C<xnpliaoee wllf\ ES-1094 
Plates supplied as-rolled.' One test coupon nonnalized and one test coupon as rolled. Nonnalized 16.5QF (+/-25 F) 1 hr, per Inch of thickness, 
Meets2004 EN10204 3.1AND DIN 50049 3.1.8; In Compliance With ES·1094 . 

Shipment Grand Tota~s o£ B/L 314582: 8 pieces 45,436 lbs (20,609 kg) --- APPROVED 

A 
Unl9.ss ottrerWI$8 speclflad_. Mere~. radium or alpha spurr;e m8lerlals have not been U$ed. 

I certify the abov~ resuiiS to be correcl ~s Metallurgist, Ryan Carmichael 
contained in the rec<>rds of th_e corporation. 

O.C. DEPT 
q&-L--LI 

~evision: Page2of2 



NUCCR 
PLATE MILL 

Issuing Date : 02107/2013 
Vehicle No: FOSTER 821 

P.O.Box279 
Winton, NC 27986 
(252) 356-3700 

B/l No. : 348425 

Specification : 1.0000" x 72.000" l! 171!-~oO'' 

Mill Test Report 
Page4 

Load No. : 350434 

Sold To: 

Our Order No. : 10791915 

Enerfab Inc 

Cust. Order No. : 45l!0054637 

ASlMA51670..10/A~IVIESA51670 ~Q 2011 AddendaNonnaHzed 
Test CouJ)Ons at 1650 I= ~ . • 

4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Ship To : BRIGHTON TRU-EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATl,OH 45241 

IVIarldng: 

c Mn p s Si . Cu Ni Cr Mo Al(tot V Nb Ti N ca B Sn CEQ 

1.03 0.017 0.001 0.20 0.13 0.06 0.09 O.o1 0.031 0.003 0.001 0.002 0.0018 0.0003 0.007 0.40 

Tensile Test Charpy Impacts 
Plate Serial (psi) (psi) EtongatJon Elongatfon r-'l (%) (%) (%) 

No PI s Tons orr. Yield Tensile %Jn2" %tns• Dlr. 1 shear 2 shear 3 shear Ave. shear Size Temp 

35009~ 3 5.48 T 42,600 74,600 23.1 
T 45,600 70,600 27.4 N 

APPROVED 
!___... ..•. 

! l.ES:S:i\iA QIJJ\LJT't CONTi!Q!.; 

JOS, f2_- J2.. 1:3" 
i iTeM, <g "~ (.(t~ 
I ACCEPTED DATE, o ~fa7/ (J • . 
' '-'¥ . l SiGNATURE: ..•.. -S!",.,C.,-.. , ....... __ _ 
H~-·'''-'""MOo~ _,,, •••·~-----,~·---,--,-,,, o- O.C. DEPT 

Test coupons only, nomullized60 minutes per Jneh Qfthlckness at 1650 F :f: 25 F. Hold 30 mJnutes mtnlmum. ; 

PCM 

0.27 

Min 
Ave. 

Manufactured to fully klned fine grafn practice by ElectrlcArc Furnace. Welding Orweld.repafrwas not performed oo this material. We hereby certifY that the contents of this report are accurate and correct An test results 
Mercury has, not been used In the direct manufa.cturlng Of this materia f. Pmdoced a.s continuoustast discrete plate as-rolled, unless and operafions. perfonned by the JMW!al manufacturer are in compliance with the 
otherwise noted in Speciffcatron. appUcable :specifications,lnduding customer specfflcations. 

Yreld by O.SEUL methcd unless olhelwisespeeified •. Ceq. • C+(IJ!nl8l+((Cr>Mo+V)/5)+((Cu+Nijl15) . -:r-/7/.l~; 
P<:m • C+(SIISO)+(Mn/20)+(Cu/20)+(N'o/SO)+{Cri2o)+(Mo!15)+(Vf10)+58 / • ~.:£.A:; 
Melted and manulaclure<fln the USA ISO 9001:2008 certified (#008083) by SRI Quality System RegistJar (#0985-09). PED 97123/EC 7/2 Annex 1. Para. 4.3 Compliant 02/07/2013 2:43:33 PM 
DIN so~ 3.1.8/EN 10204 3.18(2004). DIN EN j0204 3.1(2005) compllanl For ABS grades only, Quality Assumnceeert.noate 09-~P.OA-546 T. A. D~, Metallurgist 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORr(ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by Orie Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler "nd Pre.,sure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(N;;~.me and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 COR.PORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 

4. Type ELLIP HEADS 3962.4mm X 25.4mm thk. 
[Description of vessel part(shell, two~plece head, tube bundle)} 

PO# 321253501 
{National Board number) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser)· 
UNKNOWN 

(Name and addressr 

. 1016558-1,2,3 
(Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built} 

(Edition and Addenda{date)J (Code Case number) (Special service per UG-120(d)J 

6 Shell {aj No of course(s)· (b) Overall length 

Course(s) Matefial Thickness Long. Joint (Cat A) Circum. Joint {Cat. A, B, & C) Heat Treatment 

No. Diameter, ln. . length (ft & ln.} Spec./Grade or Type Nom.· Corr. Twe Full, Spot, None Eff. Type Full, Spot, None Eff. Temp. 11me 

7. Heads: {a) 0 SA516-70 (1650 F -1/2 HOUR PER INCH) {b) 
(Material spec number grade or type) (H T time & 1emp) - (Material spec number grade or type) (H l" ·time & temp) .. 

location (Top, Thlckn~ss Radius Elliptical Conical Hemispherical Rat. 
Side to Pressure Category A 

Bottom , Ends) Min: Corr. Crown Knuckle Ratio Apex Angle RadiUS Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (describe other fastening) 
(Material spec. number, grade. size, number) 

8. MAWP-;i==- -==:n- at max. temp. Min. design metal temp. -------at-------
(lntemal) (External} 

9. Impact test 
.(Internal) 

NO 
(External) 

Undlcate yes or no and the componant(s) impact tested] 
10. Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles Inspection and safety valve openings· . 

Material Nozzl& Thickness 
Purpose Diameter F!allge 

(Inlet, Outlet. Drain, eb;.) No. ocsiza Typo Nome ·Range Nom. Carr. 

12 Identification of part{s) 

at test temperature of 

HowAI!ached 
Rcinforwment 

Material N=lo Range 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

Location 
(Insp. Open.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(YesorNo) (Number) (Number) 

Others 
(Describe) 

Attached----,====---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all detail~ of material, 
vessel part conform to theASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4-29-2013 Name Enerlab, Inc. Signed 
(ManufactUrer} 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned, holding a valid commissio·n Issued by the National Board of Boiler a_nd Pressure Vessel InspectOrs and/or the State or Province 
. of Ohio and employed by HSB CT . oh., Hartford, CT 
have inspected the pressure vessel part descfibed In this Manufacturer's Data Report on. l\ ... ft~ ld£>t) · 
and state that, to the best of my knowledge and belief, the Manufacturer has construcfed this pressure vessel part in accordance with. 
ASI\1E BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any wartantyj expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report. Furthennore, neither 
the Inspector nor his/her employer. hal Je In any manner for any personal injury or property damage or a toss of any kind arising from -or· 

connf1•5l.. "}i~ thl~ 19spect1on. 

Date ':110"\ ~.) ·Signed Commissions ~h\~tJ \ <tJ\1\\.{qte 
Inspector) (National Board (incl. endorsements~, State, Province, and number) 



• 
ESSAW ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

STEEL 

SO No.,ltem & Date.: 8006986 000010 2013/02/10 Shipment No.& Date.: 1000029746 2013/02/11 TC No., Date & Time : ESA-47908 2013/02/11 -16:20:41 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NOJitem: 19149-8270 I 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOL NO.: 1000029746 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: GARDEWINE GROUP INC.- 1673 85129 

L4W 2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon ASME SA516 GR 70 (11A) Norm~ed Normalize Temp 1670 oF 25 min Std Thickness Tol PVQ Top and Bottom Standard Surface Flatness 1/2 SA20 Fine 
Grain Fully Killed _.,. 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert z:· 905-206-1370 I 
lnsp TIR : Test Report As Per Spec ( Cust Use: PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RUlES OF THE SPEC!FICA TION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEE'LALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(") FINE GRAINED. 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No~MS Quantity No. of Dimensions (T x W x L) Batch No. Heat No~MS Quantity No. of 
Pes Pes 

0.7500 "X 96.000 "X 493.00 " AC1659 3442P3-02 10 067 LB 1 0.7500 "X 96.000 "X 493.00" AC1660 3442P3-02 10 067 LB 1 
0.7500 "X 96.000 "X 493.00" AC1661 3442P3-02 10067LB 1 -

••••• ****"****•••••••••••••••••••••••• CHEMICAL PROPERTIES ••••••••••••••••••••••••••••••••••••••• •••••••w 
Heat No. wt% c Mn p s s; c, Nl Cu Mo AI Nb v 8 n DO 

+ I 0.22 ...- 1.01 "' 0.008 ,/ 0.003 ........ 0.250 0.15 0.02 0.04 0.00 0.023 0.000 0.001 0.0002 0.002 0.4200 
3442P3• .... . . . . . . . . . . . . MECHANICAL PROPERTIES - . . - . - . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

3442P3 AC1659 V 166" ALG 0.7500 N .2 T B 49.2 74.8 8" 26 

3442P3 AC1660 166" ALG 0.7500 N .2 T B 50.1 75.7 8" 27 

3442P3 AC1661 166" ALG 0.7500 N .2 T B 51.0 75.4 8" 30 

;...:;:.,...;;~~\l;o.l ~iJi.'i..L1 'fi C" ... -, ~ 

1os, I L.- 5<.... 
,,,M, S4ell ·~:: 

.. 

i '·WPTDDATE, oy-(-._'f(f3 , 
1. ,,,,~~:~..:.:::'"""~--~ 

K. UGHADPAG~ ·-··------~---·-·--·· 

MANAGER METALLURGICAL SERVICES 

**WARNING"* THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSTS AND PHYSICAL PFlOPERTIES OF SUCH STEELARI: IN CONFORMANCE WITH THE FlE:QUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCUlATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL.-

Date:2013/02/11 Time:18:05:13 Page no:1 of1 



LESENA STEEL LTD 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE LTD. SERIAL No: 0416 JOB No: 12-32 F 

DATE: FEB/4/2013 GUST. P. 0. No: 321253503 INSPECTED BY: Jai Budhram 

ITEM HEAT No. MATERIAL TYPE THICKNESS (INS) 
AND MFG. 

A B c D E F 
TOP HEAD 2T618-402 SA-516-70N/EVRAZ/ .880 .764 .880 .882 .880 .760 
S/N 1016557-1 3500933-03 NUCOR 

BTM HEAD 2T463-201 SA-516-70N/EVRAZ/ .981 .901 1.000 .981 .997 .890. 
S/N 1 016558-2 3500933-02 NUCOR 

SHELL CSE 3442P3- SA-516-70N I ESSAR .764 .763 .759 .759 .758 .764 
LONG AC1660 

(8 & Fat nozzle cutouts) 

NB. THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 
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BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016557 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELL!P HEADS 3962.4mm OD x 18.20mm MIN. THK. WI 50.8mm SF. 

HEAT NUMBER 

3500933-03 
2T618-402 
2T449-305 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION Vlll DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED l650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL ST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. " 

' 
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Material Test Report 
4001 Philadelphia Pike, Claymont DE 19703 

Sold To: ENERFAB, INC. 

4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-01 Gust PO 4500056766 

Specifications: ~ 
ASTM A516/A516M-10 Grade 70{485) I ASME SA5161SA516M 2010 Edition Grade 70(485) Fully KiUed 

Products Shipped for Order 241093-01 (sorted by Serial) 

B/L: 314582 
03/05/2013 

L __ ~_erial Heat-Sl.ab Orig R/R-~ Plate Size in Inches -·,.............--Plate Si.ze in MM ----r-Lbs Kg 
fB6K495-1 !2T61B-402 USA u.OlQ.a?so x 116.sooo x 181.7SOO 22.23 x 2959.10 x 4616.45 s,254 2,383 
'IB6649S-2 lzT61S-402~SA -ll.O 0.8750 x u·G.sooO-x 181.7500 22.23 x 2959.10 x 4616.45 .,,L,2"'5;c4;+--c,;2,,,c;3oc83:ct 
B6649S-1 2T449-305 USA 11.0 0.8750 x 116.5000 x 181.7500 22.23 X 2959~lifX4.616.45 --5,254 2,383 

!866498-2 __ 121449-305 USA 11.0 0.8750 X 116.5000 X 181.7500 22.23 X 2959.10 X 4616.45 5,254 2,383 
Shipment SUmma~ of Order 241093-01. 4 pieces 21 1 016 2bs (9,533 kg) 

Chemical Analysis for Order 241093-01 (sorted by Heat) 
j HeatArilys! Heat c ' Mn .. 0

8

.~061 
sT-

"" Ni c~ -iiO----rsn-' 
[ - Jm.i~ 0.121[ 

-
0.0361 _t_,.~.P o.oos 0.293 0.295 0.113 0.099 0.013. 

Al ' v Nb/Cb --::-"-- I Also1 Ti B I 
------~ o·:-ooo•l I I 1 o.on 0.005 0. 002 0. 00911 0. on~o~p02 

LtAnlys I Heat Mn p s si~cu- Ni 
-

Cr Mo· Sn 
oc.1361 1.411 0.007 0.006 0.295 0,2401 0.090 0.096 

f--
0.021 0.011 2T618 ~-

i Nb/Cb Alsol t Ti I Al v N B ----
0.021[ 

-
0.0221 0. O_Q4 0.002 0.0094 _0.0021 0.0003 

Tensi1e Tests for O~der 241093-01 (sorted by Heat) 
i - Yie~E1ongation 

-
Gaugo Tenslle RA Head •. l Serial Heat-Slab Inches MM KS~ >I!' A KSJ: Ml?A % In. MM ' Tai.l Di.-: Norm S/R Test ID 

866498-1 2T449-305 0.8750' ?2. 2-3 75 514 53 362 .16 2 50 - Tran 1x 335866 
866498-1 2T449~305 0.8750 22.23 75 516 50 347 33 2 50 Tran 335867 ·- . 
B6649S-1 2T618-402 0.8750 22.23 77 532 56 383 48 2 so Tran lx 335860 . 

ls66495-1 2T&18-402 0.8750 22.23 so 548 55 381 37 2 50 · Tran 335861 ·---· 
Other Info~tion tol: Order 241093-01 
Material Is 100% melted and manufactured in the USA. No Weld repair has been performed. In Compllan<:!> With OIN 50049·3.18 I EN 10204-3.1 
2004,1n Compliance WithES-1094 
Plates supplied as-rolled. One test coupon normalized and one test coupon as rolled. Normalized 1650F ( +/·25 F) 1 hr. per Inch of thickness. 
Meets 2004 EN10204 3.1 ANO OIN 50049 3.1.B; lo Compliance With E$-1094 

/\PPROVED 

/( 
O.C. DEPT 

Unless otherwise specified, Mfircury, radium or alpha source materials have not been used. 

I certify lhe above results to be corre<:tas ' Metallurgist, Ryan Carmichael 
conlained In the records of the corporaUon. 

Revision: Page 1 of2 



NUCOR 
PLATE MILL 

P.O,Box279 
Winton, NC 27986 
(~}35$-3700 

Mill Test Report 
Page1 

4# . '""'!!!f . ...,. u c:·c R 
'\. lt's. our Nature: ~ 

Issuing Date : 02107/2013 BIL No. : 348434 Load No. : 350449 

Vehicle No: Besl RW5497 Sold To : 
Specification : 0.8750" X 72.0QO" X _!!!.000" 

ASTM A516 70-10/ASM!: SA516 70 pVQ 2011 Addenda Normallmd 
Test cc>up0ns at 1~50 f · 

Marking: 

c N!n p s Sl Cu Ni Cr 
020 1.03' ().017 0.001 0.20 0.13 0.06 0.09 

Our Order No.: 107909/1 

Enarfablnc 
4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Mo AI tot v 
0.01 0.031 0.003 

Nb 
0.001 

n 
0.002 

Cust. Order No. : 4500054635 

Ship To : BRIGHTON TRU-EDGE HEADS 
11861 MOSTE!.l.;ER RD. . 
CINCINNATI,OH 45241 

N Ca B Sn CEQ 
0.0018 0.0003 0.007 0.40 

Tensile Test Charpy Impacts 
Plate Serra! (psi) (psi) Elongation Elongation (%) (%} rkl (%) 

No Plyces Tons D!r. Ylold Tens.tra- %1n2'" %1n8"' Otr. 1 shear 2 shear 3 shear Ave • shear Size Temp 

. 3500933-03 ~ 2 3.\6 T 46,000 75,300 25.8 
/ T 58,200 71,600 27.4 N 

APPROVED 

~ 
Q.C. DEPT 

Test coupons only. normalized 60 mfnules per Inch of1h1ckness at 165Q F ± 25 F. Hold 30 minutes mtnfmum. i 

PCM 
0.27 

Min 
Ave. 

Manufactured to fully k!Ued fin& grain practfce by Electric Arc FUrnace. Warding or weld repair was not ~rfonned on this material. 
Mercury has. not ~ used rn the dli'ect tMnufac:tuMg of this material. Produced as continuous east discrete plate as-rolled, unless 
otherwt!ie noted in Specification. 

We hereby certify that Ute contents of thls report are accurate and correct. All test results 
and opetatiOf'IS pelfonned by the material manufacturer are In compfrance with the 
appftcable speelficatrons, Including customer sceeificatlons. 

,• 

Yield by 0.5EUL methOd unles$ otnelwise speclfle<!. Ceq~ C+(Mnm}+((Cr+Mo+V)I5}+((Cu+Ni}/15) 
Pan = C+(SI/30}+(Mni20}+(CU1,20)+(NIIBO}+(CrJ20)+(Moi15}+(V/1 0}+5B 
Melted and manufadu!odlnlho USA ISO 9001:2008 C<!!11lle<! (#008083) by SRI Quaflty System Reg!slrer (110985-09). PED 97/Z!/EC 7/2Jmnex 1, Pa1a 4.3 COmpnanL 
DIN ~0049 3.1.B/EN 10204 3.1 B(20D4), DIN EN 1 0204 3.1(2005) complianl For ABS grMes only, Quality Assurance certificate 09-MMPQA.546 

r .t? .z4 ~--.z::-
~ 02/07!20133:41:30PM 

T. A. Depret!s. Metallurgist . 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer} 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of Installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
fDescripUon of vessel part (she!!, two--piece head, lube bundle)J 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII. Div. 1 
(Drawing number) 

2010 EDIT/ON/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name ;;~nd addfess) 
1016557-1,2,3 

(Manufacturer's serial number) 

Fll TER TOP HEAD 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

(Edition and Addenda (date)] {Code Case number) {Special setvice per UG-120(d)J 

6 Shell (a) No of course(s)' (b) Ove·alllenglh 
Course(s} Material Thickness Long. Joint {Cat A) Circum. Joint (Cat A. B, & C) Heat Treatment 

No. Diameter, in. length (ft & ln.) Spec./Gmdc or Type Nom. Corr. Type Full, Spot, None Eff. Type Full, Spot. None Eff. Temp. Time 

- 7. Heads: (a) SA516-70 (1650°F- 1/2 HOUR PER INCH) (b) .. -(Materia! spec numbe~ grade or type) (H T time' & temp) {Material spec number grade or type) (H T ~time & temp} 

location (Top, Thickness Radius .flffptical Conical Hemispherical Rat Side to Pressure Category A 

Bottom • Ends) Min. Corr. CfOW(I Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Fu!l, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removabfe, bolts tlsed (describe other fastemng) 
(Material spec. number, grode, size, number) 

at max. temp. Min. design metal temp. ___________ at __________ _ 
8. MAWP --;==- -==,.-

(lntema!) {txtemal) (Internal) 

NO 
(External) 

9. Impact test at test temperature of 
( pndiC<Jte yes or no and the-<:omponant(s) Impact tes!edJ 
{ 10. Hydro., pneu .. or comb, test pressure NONE Proof test 

11 Nozzles inspection and safety valve openings· 

t..1a!erial Nonie Thick/less How Attached 
Purpose Diameter Flange Reinforcement t.ocat!on 

{Inlet. ouuet Dfaln, etc.) No. or Siz!'l Type Nonla Flange Nom. Co«. Material Nou~ Flange (lr.sp. Open.} 
. 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. lderitiflcatton No. Mfr's Drawing No, CRN National Board No, Year Built 

. 

13. Supports: Skirt -;:::==c:;- Lugs --r.==- Legs 
(Yes or No} (Number) {Number) 

Others 
{Describe) 

At.tached -----,====::;----
{Where and how) 

14. Remarks: NO DESIGN Ft.JNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that all details of material, construction, an 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No_ 2,631 Expires December 31 , 2015 

Date 4-29-2013 Name Enerfab, Inc. Signed _R_Ld.~~~±=?;;:::_ ___ _ 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned. holding a va(id commission issued by the National Board of Bolter and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 

have inspected the press1.,we vessel part described in this Manufacturer's Data- Report on=='+'¥~=-..U'=l':\--i::=::;-=::-cc:-====c-::c;;; 
6nd state that, to the best of mY kn_owfedge and belief, 'the Manufacturer has construe Eid furs -Pres·sure vessel part In accordance with 
ASME BOILER AND PRE$$.URE VESSEL CODE, Section Vll.f, DiviSiQn 1. By signing this certificat~ _'Oeith_er the Inspector nor his/her etnployer 
makes any -warranty, expressed or implied; concerning tl)e _pressure vessel part described in this ManufaQtUr'er's Da4l Report. Furthermore, neither 

the lnspecto; nor ~is/her_e.mp1oy\'· ~h~fl. ~ · le Jn any m·anrier for any personal Injury or prop_erty -dam'~e ~r a loss Of any kind arising from or 
connectyd With this l.r._speolion. ' 

DatM 0~·'2\::X-..J Signed . Commissions \:J\\\Q\.0:\A, e:5V~ A 
(National Board {incL endorsefnmtate, Province, and number] 



BRIGHTON TRU-EDGE HEADS 
DIY OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016558 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. W/ 101.6mm SF. 

HEAT NUMBER 

3500933-01 
3500933-02 
2T463-201 
2T643-901 
2T446-505 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNl'\TI, OHIO AT 513-672-3~227. 

VER);Z;(/ "! y .'/;t· 
1
- · -~.ES£NA ''U". d. 108, IL-? ~ ·~liYCONi'fiOI..-

y( ?i ~ 'f!e ~ I llEM, f$
0
;-tc.,F 

BRIGHTON T -EDGE HEADkAcCErrw DATE, 
0 

l,l:k!P-J 
'DIV. OF ENE AB G''-"~-~T!JRE>-~ 

~------,-.............._ -···-.. ~ 
""·- -· 

' 
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Material Test Report B/L: 
4001 Philadelphia Pike, Claymont DE 19703 

Sold To: ENERFAB, INC. 

4955 SPRING GROVE AVENUE, CINCINNAT1, OH 45232 

Order 241093-02 Cust PO 4500056766 

specifications: ~ 
ASTM A516fA511!M·10 Grada 70(485) I ASME SM161SA511!M 2010 &lition Grade 70(485) Fully Klllad 

: foz OlOder "• II _by a. ·" 
0 ig R/R p 10-te ize in Inoh"s Late s ize in MM 

·1 lA ~Ox .0 00 X 184.000: ~ ll~_x 4: i73. 

-.}1 ;A L.tl JO Y. Lli.O 100 X 184. 000< X 11 X <b 

·~·· i65 .-2 lA 0000 X l7 IQO X 1M QOOI Y. .eo x •• >73. 
:-J 2Ti l3-2QJ Oi lA .0000 " 17 100 X 184 0001 X 17J .80 X 46 •3. 

--
or oner " . ~ 24, <2 us 

He~t.Ai4.YS Heat c Mn p s Si Cu. Ni Cr I Mo 
I 12N63 0.129 1.380 0.009 0.004 0.292 0.263 0.101 0.0751 0.027 

A1 v Nb/Cb N ~sol. IJ!i. Jl ---- 1 
0.024 0.006 O.Q03 0-.0063 O.Q23 o.ooz 0.0004 I 

I_HeatAn1:YS'-i lia~t, I c liln p s ~i Cu N:i cr >lo 
I 12T<"43 I 0.172 1.039 0.010 0.010 0.237 0.286 0.124 0.121 0.028 

l :.023 
v N!:>/Cb N AJ..!;I¢1 Ti B 

o.oo•L o.oo< 0.0071 0.021 0.002 0.0003 

Tensil.e 'lle$t$ i;o>;c Order 241093-02 (sorted by !{eat} 
: 

Ga_uq~ ~.-~"1e :-x-te1ci E-10ri_I;J:<tt,.i..o~ lU\ ·-Head 
S~ri.~ .a •• ~ .. sl),.p It:tche$ 1:<1{ l(s;( MPA l(sl: MPA ~. Xli. 1:<1{ ~ T-.11 Qir Nom $/1( 

a-6649'9•.1 2TU5·50:5 1.0000 25.40 74 507 53 367 49. 2 5i) 't'ran 1lt 
ll_66~99-l 2N46'-oO:S 1.0000 25.40 77 532 55 37~ JB 2 so Tron 
866502-1 2T463~20;'l 1.0000 25.40 73 S(i1 53 362 48 2 so Tran lx 
s6o!/Q2•1 2T463-2j)'J 1.0000 25.40 75 H8 47 321 31 2 so Tr.m 
ll66$.Q1-:l. 2T64N¥1>;J.. 1.0000 25.40 73 506 50 343 46 2· 50 T-ran lX 
M650l•l 2T643•9.0;'l 1,0000 25.40 76 525 47 327 34 2 59 TI7~ 

" 

-

314582 
03/0512013 

Kg 

-7' 
. 7• 
7: 
Jcg) 

Sn 

0.013 

sn 
0.015 

't~st lD 
335868 
33586g 
33!;8,74 
335875 
335872. 
·3~587'3 

Shipment; Grand Tot;al$ o£ B/L 3l45£!2: £! p:iec~$ 45,436 lb$ (2(),609 kg) 

APPROVED 

~ 
O.C. DEPT 

qy-~ 



NUCCR 
PLATE MILL 

P .().Box 279 
Winton, NC: 27986 
(252) 356.-3700 

Mill Test Report 
· Page4 

Issuing Date: 0210712013 B!L No.: 348425 Load No.: 350434 
Vehicle No: FO.STeR·SZI · : · Sold To: 
Specification : 1.0000" '172.00!)" ~ 1'Tl!·OIIO"' ~ · · . 

. ASTM A$1610'10/~ME SA516 70 PVQ 2011 Addenda Nonnalized 
Test Coupons at 16~!1 F 

Marking: 

HeatN.o c Mn p s Sf . Cu Ni Cr 

3500933 '-"'6.20 1.03 0.017 0.001 0.20 . 0.13 0.06 0.09 

Our Order No. : 107919/5 

Enerfablnc 
4955 Spring Grove Ave 
CINCINNATI,OH 45232 

Mo A!(tot) v 
0,01 0.031 0.003 

Nb 
0.001 

n 
0.002 

% N LJ c: c:u==t 
\. ft'o our .Nature: 

CU$1. Order No. : 450!1054537 

Ship To: 

N 

BRIGHTON mu-EOGE HEADS 
11861 MOS'rELLER RD. 
CINCINNA TI,OH 45241 

Ca B Sn CEQ 
0.0018 0.0003 0.007 0.40 

PCM 
0.27 

Tensile Test Charpy Impacts 
Plate S.rial (psi) 

No Pieces rons Dlr. Yield 

35009~ 3 5.48 T 42,a¢o 
' T 45,600 

(psn 
Tensile 

74,!!00 
70,800 

Elon~n Elongatfon 
%In 2" %Ins• Dlr. 

23.1 
27.4 N 

~---I..ESf:NA QUAUl'Y CONTllQI.; 

! Joa, l'Z-s2... F 

(%) 
shear 

liTEM, ~ f+c..._ lf6-Vft? 

~~;~~;~::~. ¢ib~-1!3 _. ·: -~ 

Test coupons oftly, normalized 60 mtnutes per Inch _ofttllcfmeft at 1650 F:!: 2S F. H'otd 30 minutes minimum. ; 

MSnuractured to fulty kiRed fine grain practice by ~Arc Fuihaoe. Welding Orweld.repalrwas not performed on this materf8l. 
Mercu.ry has, not been used In the dJtect manufacturing Of this material. Produeed as confinuous.castdlscrete plate as--rolled, unless 
otherwise noted In Speclffcatlon. 
Yield by 0.5EUL metllo~ unr ... olholwfse spe<lftecl. Ceq= C+(ll!ni8)+((Cr+Mo+V)IS)+((Cu+Ni)/15) 

(%) (%) (%) Min 
2 shear 3 shaar Ave. shear Slze Temp Ave. 

APPROVED 

O.C. DEPT 

We he~by certify that 1he ~nts otthls report are accurate and COrrect AU test results 
and oper:a60M pertbnned by the tnatertal manufacturer 81'eln compliance with ttte 
applfeable specifications, lndudfng customer Sl)eCitlcations. 

rt?.i4---~ 
~ 02107/20132:43:33PM 

Pcm • Cf(SU30)+{Mn/20)+(Cui20)+(NIIBO)+(C~20)-i{Mo!15)+(Vf1 O)+SB . 
Melted ano manula<:!Uredln tho USA. ISO 9001:2008 c:eJtifled (#008083) by SRI Quality. System llegis,.r(I0985-09). PED 97123/EC 712Mnex 1, Para. 4.3 Compliant 
DIN 50~9 3.1.8/EN 10204 3.3B(2004), DIN EN 30204 3.1 (2005) oompllant. For ASS gllldes only, Quality Assurance certii!Oato, 09~P.QA.548 ' I. A. Depretis. Metallurgist 
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FORM U-2A MANUFACTURER'S PARtiAL DATA REPORr(ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler ""d Pre.ssure Vessel Code Rules, Section VIII, Division 1 

. 1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufaclurer) 

2. Manufactured for ECODYNE LIMITED, 4475 COR.PORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 

4. Type ELLIP HEADS 3962.4mm X 25.4mm thk. 
(DescriptiOn of vessel part (shell, two-piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, D!v. 1 
{Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 
UNKNOWN 

(Name and address)" 
. 1016558-1,2,3 

(Miinufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

[Edition and Addenda{date)J (Code Case number} (Special service per UG-120{ d)} 

6 Shell (a) No of course(s)· (b) Overall length 
Course{s) Material Thk:kness Long. Joint {Gal A) Circum. Joint (Cat. A, B, & C) Heat Treatment 

No. Diameter, in. Length {fl & ln.} Spec./Grade or Type Nom.· Corr. Type Fv!l, Spot, None Eff_ Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) ---T.;S:;'A::,51;;;'6-;:7:;0:-,(~1::,65":'0'-:"F'=:;:· 1:"/'0:2 ;.:H::;O::;;U;..;R,:.P-';;E'::R:':IN;:;C:::H~).,---'-- (b) 
(Material :spec number grade ortype)(H T time & temp) (Material spec number grade or type) (H T ~time & temp ) . . . . . 

Location (Top, Th!ckn~ss R,edius El!iptical Conical H~mispharfcal Rat Side to Pressure Category A 

Bottom , Ends) Min: Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastening) 

a MAWP.__.,,_,_--,-- -==:- at max. temp. 
(Material spec. number, gcade, size, number) 

Min. design metal temp. --------~m ________ __ 
{Internal) {External} .(Internal) (External) 

9. Impact test -------.::===-c=-==,eNc:,O~====""==------- at test temperature of 
Pndlcate yes or no and the componant(s) impact tested] 

10. Hydro., pneu., or comb. test pressure . NONE Proof test 
11 Nozzles Inspection and safety valve openings· ' 

Material NoniE~ Thlckrl.ess How Attached 
p""""' Diameter Flange Reinforcement 

(Inlet, Outlet. Drain, etc.) No. orsb:e Type Nonle ·Flange Nom. Corr. Material Nozzle Range 

12 Identification of part(s) 

location 
(Insp. Open.) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Dra'Ning No. CRN National Board No. Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No) (Number) (Number} 

Others 
(Describe) 

Attached -----;;'i==::<.::=---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that all details of material, construction, 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certlficale of Authorization No. 2,631 Expires December31 , 2015 

Date __ 4'-·2::.9:..·=20:..1'-'3'--- Name ___ .:._ ___ -7Eiin::;•;:rfa;:b;:;•::-;l::;nc;::·-------
(Manufacturer) 

Signed 

CERTIFICATE OF SHOP/FIELD INSPECTION 

)PJ. 

of this pressure 

I, the undersigned, holding a valid commission Issued by the National Board of Boiler a.nd Pressure Vessel Inspectors and/or Ute State or ProVince 
. of Ohio and employed by HSB CT . oh_ Hartford, CT 
have inspected the pressure vessel part desCribed in this Manufacturer's Data Report on. 1 

' ·5 
and state that. to the best of niy knowledge and befief, the Manufacturer has co'=n"s"'tru"'ct::fe:fd"7.:th:\:lsO.:::p:.Cre::"sc!s;:ur='eC"':'v::e:-ss"•"l-p"a"rt"'i"'n-::ac=oo=rd"-a=n::ce::-Wl:::m.th 
ASr,.IE BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor htslher employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report Furthermore, neither 
the Inspector nor his/her employer. hal Q: le in any manner for any personal injury or property da.mage f:!,f a loss of any kind arising from -of 
cormrCfied (ith this Inspection. ' · 

Date\ •'d! teb\5 Signed Commissions \-.J\1\c::f\Ui'fr \ <SJ\>-\\{q le 
[National Board {Incl. endorsements), Stc;~ta, Province, and number} 
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ESSAWr ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 
STEEL 

SO No.,ltem & Date.: 8006986 000010 2013/02/10 Shipment No.& Date.: 1000029746 2013/02/11 TC No., Date & Time: ESA-47908 2013/02/11 -16:20:41 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.lltem: 19149-8270 I 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000029746 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: GARDEWINE GROUP INC.- 1673 85129 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon ASME SA516 GR 70 (11A) Normalized Normalize Temp 1670 oF 25 min Std Thickness To! PVQ Top and Bottom Standard Surface Flatness 1/2 SA20 Fine 
Grain Fully Killed ,../ ./ 

-
Supplementary Instructions: Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905R206-1370 I 
lnsp T/R : Test Report As Per Spec 1 Cust Use: PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRrrTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 n'PE3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDicATED WITH('") FINE GRAINED. 
HEATS INDICATED WITH.(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No~MS Quantity No. of Dimensions (T x W x L) Batch No. Heat No~MS Quantity No. of 
Pes Pes 

0.7500 "X 96.000" X 493.00" AC1659 3442P3-02 10067LB 1 0.7500 "X 96.000 "X 493.00" AC1660 3442P3-02 10,067 LB 1 
0.7500 "X 96.000 "X 493.00" AC1661 3442P3-02 10067LB 1 -

•••••• •••••••••••••••• •••••••••••••••• CHEMICAL P R 0 PERT I ES ******** *** ••••••••••• •••;:••••••••••••• • •·• ***"" 
Heat No. wt% c Mn p 5 Si c, Ni Cu Mo AI Nb v 8 .Ti DO 

+ I 0.22 1.01 0.008 0.003 0.250 0.15 0.02 0.04 0.00 0.023 0.000 0.001 0,0002 0.002 0.4200 
3442P3" 

•• * • . . - . . . . MECHANICAL PROPERTIES . . . . . . . . . . . . - - . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

3442P3 AC1659 166" ALG 0.7500 N .2 T B 49.2 74.8 8" 26 

3442P3 AC1660 .J 166" ALG 0.7500 N .2 T B 50.1 75.7 8" 27 

3442P3 AC1661 166" ALG 0.7500 N .2 T B 51.0 75.4 8" 30 z;;>:.: ;\!1:., QU/;.UY'i COl'iYROL. ' 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 
·~ 

**WARNING** THE TEST RESULTS AND VALUCS REPORTED HEREIN INDICATE: ONLY THAT (1) THJ; PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUIOD MEIOTS THIO MINIMUM SPIOCIFIEO YIIOLO STRIONGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING O!;SIGN OR CALCULATIONS) AS RJ;PRIOSENTING THE ACTUAL STRENGTH OF SUCH STEEL. 

Date:2013/02/11 Time:18:05:13 Page no:1 of 1 



LESENA STEEL LTD · 

PLATES AND HEAD INSPECTION REPORT 

CUSTOMER ECODYNE LTD. SERIAL No: 0417 JOB No: 12-32 G 

DATE: FEB/4/2013 CUST. P. 0. No: 321253503 INSPECTED BY : _ _,J,..a,_i B,u,d"-'h,_,ra"'-m,___ 

ITEM HEAT No. MATERIAL TYPE THICKNESS (INS) . 
AND MFG. 

A 8 c D E F 
TOP HEAD 2T449-305 SA-516-70N/EVRAZ/ .909 .780 .911 .911 .918 .780 
S/N 1016557-3 3500933-03 NUCOR 
BTM HEAD 2T446-505 SA-516-70N/EVRAZ/ .956 .885 .972 .968 .966 .870 
S/N 1 016558-01 3500933-01 NUCOR 

/ 

SHELL CSE 3315P3- SA-516-70N I ESSAR .760 .758 .755 .768 .760 .762 
LONG AC0482 

PLATE --
I 

A 

I ~ 
8 

E 

EG}C 
\J 

D 

(B & Fat nozzle cutouts) 

NB. THICKNESS WAS MEASURED WITH "T" MIKE PROGRAMABLE 



{ 
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BRIGHTON TRU-EDGE HEADS 
DIY OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L 7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016557 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 18.20mm MIN. THK. WI 50.8mm SF. 

HEAT NUMBER 

3500933-03 
2T618-402 
2T449-305 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Y, HOUR PER INCH AND AIR COOLED. 

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL ST REPORTS ONLY, PLEASE 
CONTACT ME IN CINCINNATI, OHIO AT 513-672-3227. " 

' 



{ ,, 

Material Test Report 
4001 Philadelphia Pike, Claymont DE 19703 

Sold !Co: ENERFAB, INC. 

4955 SPRING GROVE AVENUE, CINCINNA n, OH 45232 

Ordar 241093-01 Cust PO ~500056766 

S~c.ificati.ons: ~ 
ASTMA516/A516M·10 Grade 70(485) I ASME SA5161SA516M 2010 Ediilon Grade 70(485) Fully Killed 

Chemi~l Analysis for Order 241093•01 (aorted by Heat) 
r:lySI a~at c Mn p s $i "" Ni 

12'1'44~ v 0.121 1.363 O.Qo8 0.006 0,293 0.29!; 0.113 
Al. v >U>/CI> N Al.sol. Ti B 

0.024 0.005 0.002 0.0091 0.023 o,oo2 0.0004 

He~tAnlys a~at c Mn p - s~ Sl. "" Ni 

I 2T618 0.136 1.411. lh007 0.006 0.295 0.240 0.090 
Al. v . >U>/CI> N Al'sO-l Ti " 0.022 0.004 0,002 0.0094 0.021 0.002 0.0003 

Tensi1e Tests for Order 24.1093•01 (sQrted by Heat) 

! ~uge_ · -T~lle Yi.e1d- I E1onqatj.~n l<A Head 
SerUJ. aeat-sl.al;l In.chf;j$ ~ 11$1 ll)?,ll 1\SJ; Ml?A. ~ :rn. l-IM \ 'I!Ul 

86~49$-l 2T449-305 0.~150 ~2c.23 75 514 53 362 46 2 50 
liGG498•1 ~T449~305 o.a1so 22-.2~ 75 516 50 347 33 2 50 
B66{95-l 2T618-402 0.6750 2z.2$ 71 532 56 383 48 2 50 
J'l6649S~l 2T61~-4()2 (),815() 22.23 a·o 548 55 381 31 2 M 

B/L: 

Cr Mo 

0.099 o.o:l& 

Cr Wo 
0.096 o.ou 

Di:t Non< $/R 
Tran 11< 
Tr~n 

Tran l>t 
Trart 

314582 
03105/2013 

sn 
0.013 

Si> 
0.011 

or-eat :m 
335666 
l35~67 
33$.660 
335661 

Ma~ll$ 100% melted and manUfMtured 1(1 the USA. No weld ~Walr has beeil performed. In Complfunce With DIN 50049·3.1 B /EN 1020+3 .• 1 
2004, in C<;>mfl!lance W!lhES.1094 
Pla,t!l$ •w>Piied ~. OM test<)OUJ1Qil !10iJ!lal[i<>4 ilnd onlftest coupon as roll<1<!. Nonnalized 16SOF (+1"25 F) 1 hr. perlncll.oiihld<ness. 
M®tS2004 EN10204 3.1 AND DIN 50049 3;1.S:InC<JI))p!iM<:eWilh ES·1094 

APPROVED 

Q.C. DEPT 

UnlesS·-btb~·speclfi~d. Mrirei.liy, -radiU'tnclalpha ~-maWtf{ll$. haW net been used; 

I CllriiiY tne allo"l> r.SW!!; i~ b~ ~as . ' Metallurgist, Ry;;m ¢arrnlohael 
contail)ed IP !h~r<'lC<)(ds.(lflhe<:QIPPi!!liQn. 
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-"'"""' '' _____________ ,.~,. _______________ ---

/'"""'~ - .1.1111 

NUCCR P.O,Box279 
Winton, NC 27986 
(252) 35W700 

Mill Test Report 
PLATE Mll.L Page1 

Issuing Oat& : 0210712013 BIL No. : ~ Load No. : 350449 

Vehicle No: Beat RW5491 ~ Sold To: 

Our Order No.: 107909/1 

Enerfablnc 
Specificetlon : 0.87'50" X 7~000" X 177.000" • 

Marking: 

Heat No 
3500933 ;;;> 

ASTM -'I51S70-10/~Sft1E SA516 70 pVQ 2011 Addenda NQrmatl%ed 
Teat Coupqns at 1650 F 

c:_C Mn p s Sl Cu Ni Cr 

0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

4955 Spring Greve Ave 
CINCJNNATJ,OH 45232 

Mo Al{tot) v 
0,01 0.031 0.003 

Nb 

0.001 
T1 

0.002 

%r-tLJC:CIR 
'- -It's our Nature.:- ~ 

Cust. Order No. : 4500054635 

Ship To: BRIGHTON TRU·EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNATI,OH 45241 

N Ca B Sn CEQ 

0.0018 0.0003 0.007 0.40 

,• 

PCM 

0.27 

Tensile Test Charpy Impacts 
Plate Serial (pal) (pa~ Elongation Elongation rA.> 

No 
·~ Tons Dlr. Yield Ten$.U8 %fn2" %1n8"' Dlr. 1 shear 

3500933-03 2 3.16 T 46,000 75,300 25.8 
' T 58,200 71,600 27.4 N 

Test coapons.only, normalized 60 mtnutes pertneh of!hlckness at 1650, F :f: 25 F. tfold 30 mtntrtes mlnlmum. ; 

Manuraotul'l!d to fully l<llled flne grain prae11ce by EleotricAn: Furnace. Welding or wold repair was no! performed on this material. 
Mercury has not ~n used rn the dlTect manufactUring of this material. Produced as continuoue. cast dlsaete plata 83-rolfed, unless 
otheTw'lse noted lo Spec:!1k::ation. 

(%) rA.> (%) Min 
2 shear 3 shear Ave. shear Size Temp Ave. 

APPROVED 

~ 
Q.C. DEPT 

We het'eby certify ~at the contents of this report are accurate and correct AU .test resutts 
and operations perfonned by the material manufacturer are In compliance w1U1 the 
appficable spedficatlons,lncluding customer scecifieatlons. 

rd&--~ Yield by O.SEUL meUlod unless otlleiwise specl11ed. Ceq= C+(Mn/6)+((C!'+Mo..V)I5)+((Cu+NOJ1S} 
Pan = C+(Sil30)+(Mni20)+(Cu/20)+(NIIB())+(Cri20)"(Mo/15)+(11/1 0)+5B 
Melted and manufactUtedln the USA ISO 9001:2008 cer11fied (#008063) by SRI Quality System Registrar (#0985-09). PED 97/23/EC 712 Annex 1, Para 4.3 Compfiant. 
DIN 50049 3.1.BIEN 10204 3.18(2004), DIN EN 10204 3.1(2005) ccmpfiant. For ABS gmdes only, Quality Assurance certificate 09-MMPQA-546 

~ 02/07!20133:41:.30PM 

T. A. Depretrs, Metal!urglst . 

I 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
[Description of vessel part (shell, hvo-piece head, tube bundle)! 

(National Board number) 
5. ASME Code, Section VIti, D1v. 1 

PO# 321253501 
(Orawlng number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

1016557-1,2,3 
(Manufacturer's serial number) 

FILTER TOP HEAD 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

{Edition and Addenda (date)} (Code Case number} [Special service per UG-120(d)] 

6 Shell (a) No of course(s)· (b) Overall length 

Course(s) Material Thickness long. Joint {Cat A) Circum. Joint (Cat. A. B, & C) Heat Treatment 

No. Diameter, in. Length (ft & in.) Spec./Grade or Type Nom. Corr. Type Full, $pot. None Eft Type Full, Spot, None Eft Temp. Time 

7. Heads: (a) SA516-70 {1650'F- 1/2 HOUR PER INCH) (b) 
(Materiod spec number grade or type) {H T ·lime & temp) .. (Material spec number grade or type) (H T -time & temp} 

location (Top, Thickness Radius Ell!plical Conical Hemispherical Flat Side to Pressure Category A 

Bottom • Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot. None Eff. 

(a) 18.20 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (describe other fastenmg) 

8. MAWP_,==- -==o- at max. temp. 
(Material spec. number, grade, size, number) 

Min. design metal temp. ___________ at _________ _ 

(lntemal) (External} (lnlemal) (External) 

9. Impact test ------==:-::::-:=:-:::=-!:NO:O:=======,------
(indtcate yes or no and the componant(s) lmpt~ct testedj 

10. Hydro., pneu .• or comb. test pressure NONE Proof test 
11. Nozzles inspection and safety valve openings· 

Material Nozzle Thickness 

at test temperature of 

How Attached 
Purpose Diameter Flange Reinforcement 

{fillet. OoUet Otaln, etc.) No. or slze Type Nozzle F!an9e Nom. Corr. Malerial Nou:le Flange 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

Location 
(tnsp. Open.) 

. 

Year Built 

13, Supports: Skirt Lugs Legs 
(Yes or No} (Number) {Number} 

Others 
(Describe) 

Attached -----,====;;----
(Where and how) 

14. Remarks: NO OESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of material, construction, an 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 

U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4-29-2013 Name Enerfab, Inc. Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned. holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described In this Manufacturer's Data Report on .. tit.::) ! 

and state that. to the best of rny knowledge and belief, the Manufacturer has co_n_s,-tr-=uc+'ed~th!;-!.is'--'p'-re"s"'su"'r~e-J.ve_s_s_e,-1 -p-a"'rt~in_a_c-co-r"'d:-a-nce--w'""'ith 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any wananty, expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report. Furthermore, neither 

connected with thtsl~spectton. ' 
the Inspector nor his/her emp!oy\..,_shall be le in any manner for any personal injury or property damage or ~ loss of any kind arising from or 

DatJ~\ '(31\,'Gb\:) Signed Commissions }?\) \Q\O-\A- (j\Jf.~Obc) 
[National Board {incl. endorsements), S!ate, Province. and number) 



BRIGHTON TRU-EDGE HEADS 
DIV OF ENERFAB 

11861 MOSTELLER RD *CINCINNATI OH 45241 * (513)-771-2300 
MTR COVER LETTER 

ECODYNE LIMITED 
4475 CORPORATE DRIVE 
BURLINGTON ON L7L 5T9 

ATTN: QC MANAGER 
CUSTOMER P/0# 321253501 
BRIGHTON S/0# 12766 

TO WHOM IT MAY CONCERN: 

TAG# FILTER BOTTOM HEAD 
PRODUCTION# 1016558 

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL PROVIDED 
ON YOUR REFERENCED PURCHASE ORDER. TRACEABILITY OF MATERIAL WAS MAINTAINED. 
WHILE UNDER CONTROL OF BRIGHTON TRU-EDGE HEADS. 

LABOR & MATERIAL 
3- SA516-70 2:1 ELLIP HEADS 3962.4mm OD x 19.05mm MIN. THK. WI 101.6mm SF. 

HEAT NUMBER 

3500933-01 
3500933-02 
2T463-201 
2T643-901 
2T446-505 

CERTIFICATE OF COMPLIANCE 

ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG 79,UG 80, UG 81 AND UCS-79 AS 
STATED IN SECTION VIII DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL CODE. 
HEADS WERE FORMED WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS 
COMPOUNDS. 

ALL PLATES WERE NORMALIZED 1650°F- Yz HOUR PER INCH AND AIR COOLED. 

' 



( 

Material Test Report 
4001 Philadelphia Pike, Claymont DE 19703_ 

Sold To: ENERFAB1 INC. 
4955 SPRING GROVE AVENUE, CINCINNATI, OH 45232 

Order 241093-02 Cust PO 45 0056766 

Specifi.ca tions: 
ASTM A5161A516M-10 Grade 70(485)1 ASMESA5161SA51£;M 2010 Edition Grade 70(485) Fully Killed 

!l for Ord<lr ?41 na•-02 t. by ...... , 

~ ~g "' IR PJ.a.t !ize 1n IncMs nat<> Siz< l(l l<li 
·1 JO• " 25.40 X 171 " 4• .61 

B664! l-2 USl JO• ,0< )00 " 25.40 " 971 X 41 ;?: .6 

~ 9. )01 l17.oooo" 5.4U I7J X 41 • 6 
!-1 J-2• 9. .0 )01 X l7 oooo " 25.40 " " 41 .6 

of' or, •r 4 p.ledes 24,4 

1 Hea t:Ai)l. ye ! H-eat, c Mn 11 s Si cu lli cr 
i I2N63 - 0.~29 1 .• 380 O.OQ9 0.004 0.292 0.263 0.101 0.075 

l\l. v NI>ICl> N Alsol 'l!i ll . 
0.024 0.006 o.ooa 0<00.63 0.()23 0.()02 o.ooo4 

1 a:eatAnl.ys· 1 He~t; I c Mn I! s Si Cu li'i cr 
I I2T643 I 0.172 1.039 0.010 Q.OlO 0.237 0.286 0.124 0.121 

i l\l. 
v le>/91> N U-so~ Ti ll 

. 0.0.23 o.Q04 o;oo2 0 .• 0071 o.ou 0.002 O.QQO~ 

B/L: 314582 
03{05/2013 

l.bs 

Mo sn 
0.027 iY.Ol3 

>lo $1i 
0.028 0.015 

$b.i.pm<ml; Grand !l''Otal.:; o£ B/L 3145£12: El pill!ces 45,436 lbs (2(),6Q9 kg) 

APPROVED 

d 
UnliiSS.otM!Wfse ·~ 1.1~ ra<Humocaf{illa -fM/e/IQI$ft~vo l!«be~p V!l'ld. 

1 <;ert~fy l!l~aiX>v<~'ri>SIIilsto .~~ <»O'eltes Metallurgist Ryan Carmichael 
cont>fneil In Ill<! ll!C<)rds <>flfli' corporalf<ll).. · · · • 

O.C. DEPT 
~.C-.# 



NUCCIR 
PLATE MILL 

P.O.Bex21~ 

Wlnto~. ~c 27985 
(252)~700 

lVI HI test Report 
Page 1 

%NLJC::CIR 
\.. }t'& our Na-ture.~ 

l~ulng Date: O:l/07/2013 BIL No. : 348425 Load No. : 350434. Cust. Order No. : 4500054637 
Vehicle No: FOSTER 821 Sold To: 

Our Order No.: 107919/2 

Enerfab Inc Ship To: BRIGHTON TRU-EDGE HEADS 
11861 MOSTELLER RD. 
CINCINNA TI,OH 45241 

Speclflcation: 1.0000" x 72.000" x 184.000" 
ASTM A516 70·10/ASMESA516 70 PVQ 2011 Addenda Nonnallzed 
Test Coupons at 1851) F 

Marking: 

c Mn p s Sf C!l Ni Cr 

0.20 1.03 0.017 0.001 0.20 0.13 0.06 0.09 

Tensile Test 
Plate Serial 

~· 
<P"n <P"n Elongation Elongation 

No Tons Dtr. Yield Tensne %tnr '%fn8"' 

. 3500933-01 ~ 2 3.75 T 43,100 74,700 23.8 
' T 45,500 71,500 27.4 N 

4955 Spring Grove Ave 
CJNCINNATI,OH 45232 

Mo Al(tot) v 
0.01 0.031 0.003 

(%) 
Dtr. 1 she-ar 2 

Test coupons onry, nonn11tized 60 mlnutfl; perirlcb ofthfcla'tetlS at 1650 F %25 F. Hotd 30 mlnutes'mtnlmum. ; 

Nb Tl N Ca B sn CEQ 
0.001 0.002 0.0018 0.0003 0.007 0.40 

Charpy Impacts 
(%) (%) (%) 

shear 3 $hear Ave. shear Slze Temp 

APPROVED 

~· 
Q.C. DEPT 

PCM 
0.27 

Min 
Ave. 

Manufactured to fully k!"Ued fine grain practice by Efectrf~ Arc J;arnac:e. Welding Qrweld repair was not !'erformed on thls material. 
M""""Y has not been used in lbe direct ll)Bl1ufadurlng of 1hls material. Produced •• ocntlnuous cast discrete plate as-tolled, unleso 
o1he!Wfoe noted In SpecHJca110n. 

We hereby certifY that the contents. of this report are accurate and c:orreet. All tesf results 
and operaUOns performed by the materiel manUfacturer a~ In compliance wlth tha 
applicable speclftcalions. fnclucf1119 ._customer soectncatfons. 

Yield by 0.5EUL methodun• olhe<wioe specified; Ceq= C+{Mn16)+((Cr>Mo+\1)15)+((Cu+Nnl15) 
Pent ,;, C+{S1130)+(Mni20)+(Ciii20)+{Ni/60)+(¢r/2o)+{Moi15)+{VM0)+5B 
MeHed and manufactured In the USA. ISO 9001:2008 eertillild (11006003) by SRI Quall1y System Reglsttar (#0985.00) •. PED rrTIZJIEC 712 Annex!, Pera. 4.3 COrnplisrlt 
DIN 50049 3.1.BIEN 102il4 3, 1B(~),.DJN.ION 11)204 3.1 (2005) compliant For ABS grades only, Quall1y AI!Stlrance certificate 09-MMPOA-.5~ 

/:d@---7.'::: 
~ 0210712013 2:43:33 PM 

T. A. Depretls. MetaHu~lst 

·-·----------· ----------



FORM U·2A MANUFACTURER'S PARTIAL DATA REPORT"(ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler l_lnd Pre.~sure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
{NCJ.me and add(ess of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 

4. Type ELLIP HEADS 3962.4mm X 25.4mm thk. 
{Description of vessel part {shell, two-p!ece head, tube bundle)] 

PO# 321253501 
{NaUon<~.IBoatd number) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

. 1016558- 1,2,3 
(Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year bunt) 

[Edition and Addenda{date)J (Code Case number} [Special service per UG-120{d)J 

6 Shell {a) No of course{s)· {b) Overall length 

Course{s) Mate(ial Thickness Long. Jolnt(Cat A) Circum. Jolnt {Cat A, 8, & C) Heat Treatment 

No. Diameter, ln. . Length (ft & in.) Spec./Grade or Type Nom.· Corr. Type Full, ~pot, None Eff. Type Full, Spot, None Eff. Temp. llme 

7. Heads: (a) 0 SA516-70 (1650 F -1/2 HOUR PER INCH) (b) 
. . -(Material spec number grade or type) (H T time & temp ) (Material spec number grade or type) (H T ·time & temp) .. 

Location (Top, Thlckn~ss Radius Elliptical O.:mical Hemispherical A a~ Side to Pressure Category A 

Bottom , Ends) Min: Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concove Type Full, Spot, None Eff. 

l•l 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastening) 

8. MAWP--;i=::;;- -;;==- at max. temp. 
(Material spec. number. grade, size, number) 
Min. design metal temp. _____ at ____ _ 

(Internal} (Extern31) .(Internal) (External) 

9. Jmpa.ct test --------;::===-:-:===,!-N;:O=:::====::i.:=:.------- at test temperature of 
Vnd!cate yes or no and the componant{s) impact tested] 

10, Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles Inspection and safety valve openings· ' 

Material Nozzle Thickness HowA!taclled 
Purposa Diameter Flange Reinforcement 

(Inlet, Outlet, Drain, etc.) No. or size Type Nozzle ·Flange Nom. """· Material Nozzle Range 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mf~s Drawing No. CRN National Board No. 

locatlon 
(Insp. Open.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No) (Number) (Number) 

Others 
{Describe) 

Attached--------,====---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that all details of material, construction, 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certiflcate of Autholizatlon No. 2,631 Expires December 31 , 2015 

Date _ _,4..:;-2:::9..:;-2:.::0..:.13::__ Name ___ ;_ ___ ...:E,;n:;:•:;rfi;,a;:b;;, :;ln:ic"-. -------
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission Issued by the National Board of Boiler a_nct Pressure Vessel Inspectors and/or the State or Province 

. of Ohio and employed by HSB CT . gh_ Hartford, CT 
have inspected the pressure vessel part desc.rlbed in this Manufacturer's Data Report on. ' · ·5 
and state that, to the best of niy knowledge and belief, the Manufacturer has co"n"stru=c:ltei-:dl-.c:lh;-'l~s~pr;:e::ss""u"r~e-v""e:-:s:-:s"el;-:p-::a:;rt-;:in--=a""'cco::::rd:;a:-:n:-:cc:e--:WI,-.t'h. 
AS!'y1E BOlLER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 

f makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Reporl Furthermore, neither 
the Inspector nor his/her employer; hal ~ le in any manner for any personal Injury or property damage or 9 loss of any kind arising from or· 
connrc6ed W~th this Inspection. ' 

Date\ il¥'(~ Signed Commissions \-J\j\Cf\ttlfr '- <!J\--\\.ta V 
[National Board (incl. endorsements), State, Province, and number] 
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ESSAW.,. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

SO No.,ltem & Date.1 1000010 <v•o•v.,18 t No.& Date., I TC No., Date & Time 1 <v•v•v,<l·16:32:27 

Sold" r Name and Address ' Ship to, Name and Address: PO NO./Item: '" 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOL NO.: 1000026205 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

I MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION· 5836(1118) 

L4W2R6 L4W2R6 

" ~~.~~F~TI~ kiTJ~J~ c;aroon A~Mo ~~ GR 70 (11A) , 1 emp 1 otu ·t' 25 min ~d, , ul ~vu 1 op and ~attorn : l ~unace Hatness 112 ~A20 Fine 

' 
' Test Cert i I Test Gert 21 1370 

I 
11n~p T/R ' 1 estt 1 Cust Use 1 ~VU 

I ~~~AP~~~;E~~g~~~~~CORD KEEPING P
1
RACT1CES 

o MATERIAL he"d" ' • •coo cOIN ; WITH THE RULES OF THE I ~SHOWN ALLRESULTS I liN I THE 

THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALl (705)945·4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 

~~"6~~~T' :.:;,<:,~.:~ I """""'eAT 
ALL HEATS FULLY KILLED. 
HEATS INDI\?ATEO WITH("} FINE GRAINED 
HEATS INDICATED WITH{+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

' ' rxWXL) Batch No. Heat No·MS Quantity 
. N~6~t >(TxWxL) Batch No. Heat No-MS Ouanmy N~c~t 

r.750C "X 96.000 'X 493.00 ' AC0482 ~ , ' ~O.QQ "x 4~3.0.0 AC048$ 
3m 

10,067 LB 
1.750C "X 96.000 'X 493.00 ' AC0695 -~ ,7500 'X i.OOO" X 493.00 AC0696 33' 10.067 LB 

I ....... 
Si Cr Mo I ' 

I 3315P3: 1 u,"" u.~e U.Ul~ u.uu" 0.250 0.14 0,02 0.03 0.00 0.033 U,UUU U.UU1 o.ooou U,UU" UA2DU 

. ~ . . . . . 
i 

1 Heat No. 1 Batch No. I SRCE LAB GAUGE COND METH DIR LOC Tl I 

I3315P3 1AC0695 1166' ALG 0.7500 NORM .2 T B 50.7 75.4 8" 28 

13315P3 1AG0696 1166" ALG 0.7500 NORM .2 I ~ 50,4 75.7 ti" 26 

13315~3 1A<;U402 V 1100' ALG U./5UU NUKIVI .2 T 8 bl." /0.0 ti'" "' 
ALG U./5UU NUHIVI .2 T 8 51.3 /0.4 8" "" 13:J15~3 1166" 

'' "'·'"· .: •n co;• 

*"WARNING..,. THE TEST RESULTS AND VALUES R~PORTED HEREIN INDICATE ONLY THAT (1) THE PARnCUI.AR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WJTH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY 
SPECIFlCATION OTHER THAN THE ONF INDICATED AND CAN NOT BE RELIED IJ?ON FOR At# PURPOSE (INCLUDING DESIGN OR CALCULATIONS} AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01121 Time:16:32:27 Page no:1 of 1 

R0~---1 



LESENA STEEL LTD 

DATE: FEB/4/2013 CUSTOMER: ECODYNE L TO. JOB No: 12-32 A toG 

PRESSURE PARTS LIST SERIAL No: 0411 to 0417 

ITEM SIZE MAT'L NAME SPEC. HEAT /C.C. No. 
pes 

1 N1 12" RFWN SA-105 150# 87706 7 

2 12"0 X 31.4375" /g. PIPE SCH.60 A23157 7 

3 17. 75"0 X 0.875" thk. SA-516-70N REP AD 0.875" 8952M3-AA3939 7 

4 18"0D 'ID SA-516-70N "'' c"""L Fig. 1" 2508502-01 7 

5 4"x5.5" SA-516-70N su~~~~KT. 0.5" 
"'"no AD. "; 

6 3" x 3" ANGLE G40.21 SUPP. BRKT. 0.375" W908374 42 

7 N2 12" RFWN SA-105 FLANGE 150# 87706 7 

8 12" LR SA-234 WP8 ELBOW xs JN302 7 

9 12 "x 8.5" /g. PIPE SCH.60 A23157 7 

10 18.25"0 X 0.875" thk. vr.-"u-ou" REP AD 0.875" 7 
•••••• 

11 1.5" x0.5" x 11' vno o u· 'un 'SUPP. 0.5" 28 

12 18" 0 G40.21 300W 0.5" 7 

13 N3A,N3B 4"LWN SA-105N 150# !: ~2 
14 4" BLIND FLG. SA-105N 150# 

~~~~~ ~ 
15 N4 3" RFWN SA-105 150# ~~~~1i ~ 
16 3 "x21.5"/g. SA-106-B PIPE SCH.160 ~~-P192 7 

17 7. 5"0 X 0. 5" thk. vn·o 'u· 'u" REP AD 0. 5" 7 

18 SG1A, SG1B 10" OD X 5.75"/D vn·o o u· 'u" <>O<.>Hi 2.5' 7 

19 10" OD X 5.75" ID SG.COVER 1' <ouooo1-01 7 

20 M1 24"RFWN SA-105 150# 84505 7 

21 24" RF BLIND SA-105 150# 84505 7 

22 24"0 X 25.125" /g. •vv PIPE xs 13-P207 7 

23 38"00 X 0.875" thk. SA-516-70N REP AD 0.875" 8952M3-AA3939 7 
9339M3-AA3881 

24 2"0 x40" /g. DAVIT ARM SCH.BO 13-P208 7 

25 2.5"0 X 10" /g. SA-106-B DAVIT SCH40 13-P200 7 

26 ::: ~::;:: SA-36 <>vvr.c I BRKT ~:;:: 3781 P3-AC2882 7 
2259P3-A8637 4 7 

27 6"x3" SA-516-70N REP AD 0.375" 
~:~~~:~~~!t 

7 

28 0.625"0 X 10. 75" /g. G40.21300W 0.625"0 7 

29 0. 75"0 X 6.5" /g. G40.21 300W u brkt. 0.75"0 N1>J114 7 
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LESENA STEEL LTD 

INSPECTION REPORT FOR PLATE & STRUCTURAL ITEMS WELDED TO PRESSURE PARTS 

JOB No: 12-32 A to G 

CUSTOMER: ECODYNE LTD. 

DATE: --=3/-"4/"'2"-0 1,_,3'-

ITEM SIZE 

30 M2 24" RFWN 

31 24" RF BLIND 

32 24"0 X 18.5" lg. 

33 38"0D X 0.875" thk. 

34 2"0 X 15" lg. 

35 2.5"0 X 6" lg. 

36 5.125" x4.25" 

37 8''x4' 

38 v.v<v xJ X 10. 75" lg. 

39 LL1,LL2 10" X 32.5" 

40 TL 1, TL2, TL3, 8.4375" X 7.0625" 
TL4 

41 NP 4.5"x9" 

42 9" X 10" 

43 GND 2"x3" 

44 LEG W10x49# 

45 8" X 14" 

46 18.125" X 14" 

47 13"x13" 

48 STI :PL. 119.5"x 154" 

49 "'" :PL. v• .v h<LJ 7/16" 

50 STAY RODS 2.5"0 

51 

52 

53 
. 

54 

MAT'L 

SA-105 

SA-105 

. SA-106-B 

vr,-o •v·• vn 

SA-106-B 

SA-106-B 

SA-516-70N 

v~-v •v·• vn 

G40.21 300W 

-~~-.2~~ 

.. SA-240. 

21 350W 

SA-516-70N 

SA-516-70N 

~r.-v •v· • v" 

SA-516-70N 

,, 300W 

SERIAL No: _ _,0"-'4'--'1__,_1_t=o'--'0'-4'--'1_,_7_ 

CUSTOMER P. 0. No:_~32=.1_,_,2=-"5'-"3""5-"-0"'-3 __ 

INSPECTED BY: ---'-A,_,ri"-e -'-W"'il,le""'m'""s"'"en..,_ 

NAME SPEC. HEAT /C.C. 

150# 84505 

FLANGE 150# 84505 

PIPE xs 13-P207 

REP AD 0.875" 8952M3-AA3939 
9339M3-AA3881 

DAVIT xxs 24168 

DAVIT SOCKET SCH40 13-P200 

0.75" 58640-012-012 

ooi~ .. 12-01; 
v,v<v ~ N123352 

LIFTING LUGS _1~25" 5939P3·AD5130 

T~~~"2'~R. 
5939P3·AD5132 

TAILING LUGS 2" .. , 
NAME PL. brkt. 0.25" 

NAME PL. brkt. .1875" A1M5 

lLUG 0.25" 

WIDE fig. BEAMS 49# 

0.5" 

0.5" 

>On<M ·~ 'OA. 

PADS 1" 

PLATE 1.5" 
3442P3-AC1688 
3442P3-AC1689 

PLATE 1.5" .•. 
ROUND BAR 2.5" M675927 

No. 
pes 

7 

7 

7 

7 

7 

7 

7 

7 
7 
7 

14 

28 

7 

7 

14 

28 

~; 
~4 
3 

28 

3 
1 
3 
7 

224 



LESENA STEEL LTD 

INSPECTION REPORT FOR PLATE & STRUCTURAL ITEMS WELDED TO PRESSURE PARTS 

JOB No: 12-32 A toG SERIAL No: _ _,0"--4,_,1__,_1_t,_,o'-'0"--4'--'1-'-7-

CUSTOMER: ECODYNE L TO. CUSTOMER P. 0. No:_----"3.,_21_,_,2,_,5"-'3,5""0""-3 __ 

DATE: -----"'3/"'4""/2,_,0-"13,_ INSPECTED BY: ---'-'A ... ri:e.e_,_W""il""lecum"'s""e"--n 

ITEM SIZE MAT'L NAME SPEC. HEAT /C.C. No. 
pes 

55 A 12" 0 SA-516-?0N REP ADS 1" 3638M-65276 21 

56 A1 10"0 SA-516-?0N REP ADS 1" 2138P3-AB6083 7 

57 B 10"0 SA-516-?0N REP ADS 1" 2138P3-AB6083 42 

58 B1 8"0 SA-516-?0N REP ADS 1" 0811 P3-AB0907 14 

59 c 8"0 SA-516-?0N REP ADS 0.5" 3605P3-AC2064 112 

60 D 10"0 SA-516-?0N REP ADS 0.75" 58640-012-012 21 

61 D1 8"0 SA-516-?0N REP ADS 0.75" 58640-012-012 7 

62 INSULATION 3"x3" ANGLE G40.21 300W SHIPPING 0.25" V918179 14 
RING SUPPORT 

63 2" X 122.75" SA-516-?0N REP AD 0.25" 4019P3-AD0492 14 

64 2. 75" X 2. 75" G40.21 300W GUSSET 0.25" 58250-044-044 70 

65 1'' X 1" SA-516-?0N SUPPORT 0.25" 301 
CLIPS 

66 ROLLED 1" FB G40.21 300W RING BAR 0.25" 1044099 21-
HARDWAY 20's 

67 1" X 1" G40.21 300W SUPPORT 0.25" 
CLIPS 

68 3/8" 0 X 20' lg G40.21 300W BAR 0.375" 51124958/02 
A10626 

69 ROD 3/8" 0 X 20' LG G40.21 300W BAR 0.375" 51124958/02 26 

70 STUD M1,M2 1 1/4" X 7' LG SA193-04 B7 STUD 1 1/4" 2102710 280 

71 5/8"0 SA 1942H NUT 5/8" 1107-04318 560 

72 N3AIB 5/8"X3 3/4" SA193-04 87 STUD 5/8" R11105493XXX 115 

73 5/8"0 SA 1942H. NUT 5/8" 11107906-4 230 

74 M3/A 1/2"X 3 %'' SA193-04 B7 STUD 1/2" 6612090072 115 

75 1/2"0 SA 1942H NUT 1/2" 800036 115 
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CERTIFICATE OF INSPECTION & TEST ORIGINAL 

om 1o2o4 J t) -ST' ST&H CORPORATJON 
411-3"'· '.; • .}ihryemy~1n. Gimhac-si Oyungnam. Korea 

line) Fax:825L744-4670 C~rtilied to lS0900l :2008, ISO 14001:2004, PE097/23/F.C by LRQA CE 
E-mail: IAPI Spec Ql andAPI Spec 6A" No : 6A-!284) ~·'>·~~~~tin 

C_':•cw""' : ~""' r'd INDUSTRIAL frrmtr et No, : 81280 jR<pr.wt No: lviJJJ 7499 , Date: ~EP.20.2012 

SP<C ParMa"'''''· ASTl\AIA,f..<r; A/SAI05N-ll(NN.'E MR-01751 Heat r , ""'" ,, " 

Chemical c Si Mn p s Ni Cr Mo Cu v Nb Composition('%) );)(!\' 

MAX 0350 0350 LOSO 0.035 (UJ4{) OAOO OJOO (), 120 0.400 1 o.oso NOR:-.1ALI.J.EJ) 
Heat No. 

0.100 0.600 
:! 0.18() 0.!8() 0:930 0.015 0!112 _tJ,0~7 0,014 0.032 0.020 , . o,oo1 Dimensional 

Tension Tesr Ch,rpy lrnpact Test ( IOxlO mm . r Size 
Hardness Bending !Size of Yield Tensile Red of "'ulnuuar .A .crag. Notch Type 

Are<:~ 
Test Test ANSI Bl6.5- 2009 _Gage Stren&rth Strength min min 

Dia Length MPa MPa % % iHB) 90: 120( j 80") 

!MAX Test Result 
12.5 50 I MIN 250,000 4R> (lflll 22.000 JO.OOU u.:> (~) Q) 

Temp 

125 50 290,000 520.000 33.500 67.000 

ITEM /SIZE Q'TY ITEM/ SIZE Q'TY 

- " 
\-t.-o't'<'-lt{ 11-Pt \lOS 

2() BLANK 
! l 50LI3S WNRF XI J 

! 10" /::Cu:'J WN ,}p! if(\ ,;2_ 
20 

I150Ll3S '"~,-''' 
eFt'?o? 20 i8" ~;, ,,,, 

~ ~OLIJS W~~~o~""'N f'F I '/:O(J 10 

1 600LBS \VNRFSTD 

~6" FwAv.J N ~F (;,<foO 
!0 

NOTE : W,C.:Water Cool O.C.Oi I Cool U'le. hereby certify that th~ m<ltr<rial hP-rEdn has b&en mflde 

IMPa = 14!l.037 psi A,C:Air Cool N.A:Ncn Act ion ai)d test~d in accordance with the ahove specification 

li'Pa = 0.145037 ksi N:Normafized A:Annea!ed and aJ!,JIJ wi't!1 the (J'!quirF-Jllent.s caiiHd tor l>)l the obove order. 
2.PI'OdUGtHi in Korea 1psi = 0, 006895 MPa Q. T:Quenched and Tempered 

lks i • 6 . 89476 MPa N. T:Ncrma·J ized and Tempered 

ST-801-14-00 LESENA QUALITY CONTROL 

i JOB, I 2.- '3 2. 
I ITEM, N I N 2. 
I :~~E:::Are? ;£,/ £1-h/J 

187 GOOD 

137 

150 Ultrasonic 

Examination 
ITEM I SIZE Q'TY 

N!A 

""gnwc BLANK 
hJrtitk 

t:xamJnn1Jon 

N!A 

Remarks: 
"'*CE =: 0.35 

(1. ONG FORMULN1) 

t}Pr~ .~ 
~'"/ ii;-:. • -· ~"'' ;,i]; .. ~ .. ,, .. p 

"""""' 
Witnes~cd by/ K. S. KtM Manage ori)_.·\ Dept! II. J. LEE 

- -ST &l-l CORPORA rJON 
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DATE: 
'X:t:ME: 

03/06/07 tlr!~ I 
wu.otu:ue:MreM)JO I SHIPPt!RS NO. 

Dlt37463 04 
.... ---

TOBOLAR PRODUC~S 
CBR.T:t:PniD 'rRST REPORT 

VN ACCORDANCE WITH ISO 10474/EN1020WINS00<!9 3.1 b) 
P.O.NUNSER ve•c:LEU> 

744~3-00 
,~ 

lllAIL TO Al:IDRZSS" 

-
., 

8nelf!CATION AHD OllADii / 

SERIAL KO: 
14:32:34 
Ia00l.6234 

VENDdR 
nss ~1JL1.1< PltODUCTS 
2l.99 EAST 28TH s:r. 
LORAl:N, OR 4-4055 

PIP::S CARBON' SMI.S STD Pl:Pll AP:t SI.--4'3RD Bl;)J:'rJ:OR DA"l'BD 3/04 PS~~ B AND CRADB X42 ~ A53-•05 ASTM 
A106·•04B GRADB B QUAD ST.ENCXL ASMB SAS3-~2004 R~~TJ:ON ASME 00-•2004 ED%~J:bN GRADB . BLX REG MJ:LL 
COAT P8 SC MKBTJ:NG ALL TEE APPLl:CABLE RBQU:t:REMENTS OV HACB STANDARD KR-0~-75 •2002 

/ J 
.............. 
""""' AS :ROLLED "'"' 12 .. 750 (323 .. BSO) 

lrlfii'II'IO) IWAU.! 0.562 (l.-4. .. 27-4) 
TSNSJ:LE ., .... 

' 
EX\"% TENSILE Y/T aDNO"% HARDNESS N:INHYORO 

"""""cr ,.,.TYP, TnT ..... PSX I • 50 PSX I'N 2 • 1 SCALE~ !nUl. PSX 
O"""""'"IIOM CRIEKTATION COND. "'""' MIN: 42000 ! MIH~ oouuu "''" Mltl: - ~uuu 

XN """ """" 30 .. 0 -99.0 

:A23l.S7 STRXP/L/B "" 1 .. 500 49400 ' .. so 76!500 0.64 46.0 B 79.7 3000 

•• l!N1) 0 I. DATA TRXS !sRBli:'J .. 
I 
' I 
I 
' I 

"""""' - t.•l.aNGiltlD!NAI. ,.,..,....,.. QT•auatetta. n:MPERED AR-~~ou.m B·BODY W•W!!LD 
\J•tJP'seT PN ·MMI!Al.IZ!EO 3ft • Snu;!SS REU!Vm 

c •• p • ., cu "' CN •• '" N v • n •• CD 

m~='I10M TYPE 

A23157 """" :].9 l:OB O:I.O 003 :al. ~03 :02 lOB :o3 ;o3o :oo 001 :oo2 [001 

A23iS7 PROD ~2l. >loa O:l.O 004 :20 ;o3 io2 '.o• lo3 \03, ~00 pooo '.oo:t. \oo.:t. 
A23157 PltOD 

I' 
l!oa ~0 005 120 lo3 jo2 ;o9 lo3 

1 .. r· 
f>ooo r .. I" ..,;. , " . r rs "["' ~~ • ~ l 

' ' ' : 
: 

•c.i 1$ BASeD ON THE fiOL.lOWINI3 ot:QUA"tlCH(S): CB•C+(MN/6)+(CR+MO+V)/S+ (N:t+CD') /15 

.... ..• 
DECIMAL PostTIONS FOR ELEMENTS Am: INDICATED BY THE LEF"fi'MRGI~.~~~9,~i ~·~9 flf!K.9,~P~Er!.Af.. POl~. 

' ! PAGE 
JOB: \L-.;2._..2. 
IT£_,,, 1;1.'- ~~l-t <DO Pi'Pf. 
ACUV!"W C·ATE: {) b-C ;2.1, ~I/ 

,, -11" 

·-.,_,.,.., 
5 

5 

C.E.• 

MAX 
• •o 
.40 
.42 
.42 



v' 

TUBULAR PRODOCTS 

(IM ~TEST 
.NO 

I l.~ .. :··~~ 04 

l~"i~ AS I"·"'' ~2- "'"" r.n. """' 

PROOUCT 
FLAr ...., GRAIN ••• ... llil ...... ... 

IDEIITFIOA~ON ... COLL.APSE 

DEG 
~~~~ OK 

•• lmm OF DA ~A '"" ~S SEX l" •• 

LEGeND B·DODY ;,~ 

' 
YES 

<IIISUAl X 

iE 
X 00 ....X. OOIIIl 

tn ""'" 

~···· 
u~ llT 

"DRifT 

L 

' 

DA~• 03/06/07 
TXME· 14•32·34 - - -

SER.'IAL NO• L001.6234 

• ...., lw":i'.ss2 11.4.2741 

=- : : 

LIT ::X: :1.0.0% l<OTCB 

'" 

-. .., 

: 

MELTED AND MANU'P'AC'rURED :IN 'l'BE 'O'SA. NO lUi:PAl:RS :BY WELDl:NG. NO MBRCURY OR. MBltCDRY 
COMPOtl'N:llS AltE ADDED 'l'O 'rlm STEEL AND ALL MERctJRY BEA.R:t:NG XQtr:I:PMENT :tS PRO':t'ltC'l'!m BY A DOUBLE BOlllmARY 
O:B' CONTA:tNMElft" • 
PJ:PB .ALSO HEB:r Ttm REQlJ':tREMENTS OF ASTM A:L06 GRADE C & ASMB S~06 GRAna C 

'THIS 'IS TO CERTFYTHAT'TH!i: PRODUCT DaiCR!ftD KE!mM WAS &UNP'ACTUR!D, 
SAWLED, TSrED ,t,NDIOR INSPECTI!D IN ACCORDANCI!!_VIIftll THESP£CIFICA110M 
AHtl fUI.FIW Tll£ REaUIREMI!HTS * SUCH fWIPECT.S. 

PR£PARm!YTliEOI"fJCEOF: J .. MAJlCRZAK - MANAGER, Q.A .. 

~~~--0~3~/~0~6~/~0~7 __ _ 

'! ::. i' ~' -~" ~· 
\..~-~--·-~ 

(J){jl 
1,--LESENA QUALITY CONTROL 

. JOB. I '). - J 2.. 
[ ITEMo N \ ) ~ '}__ I I 
! ACCEPTED DATE: ~ '3( 6'/13 
I SiGNATU:ZE, ........ _, _______ ... 

PAGE 201' 2 . .. 

---------- -· ------
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ESSAW ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 
STEEL 

BOL NO.: 1000008928 

Cust.Part No.: 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

M!SSISSAUGA,Ontario,Canada 

L4W2R6 

Carrier: TRIPLE K TRANSPORT LTD- 205097 

WAS 
KEEPING PRACTICES. 

MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITIEN APPROVAL OF ESSAA STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945·4095 FOR 
METHOD OF DISPOSAL OF DOCUMENT 

(") FlNE GRAINED. 
(+)MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

~•WARNING•• THETE:STRESU~TS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE I" ARTICULAR STI'ZEL FORWl-IICHTHIS CERTIFICAT!; IS iSSUED M!':ETS 1'H!: MINIMUM Sf>!;CI~ISO YIE:~O·STf!ElN(l;TH AND (2) 1'HEl ANALYSIS 

AND f>HYSICAl.. PROPERTIES OF SUCH S"reEL ARE IN CONFORMANCE WITH THE REOUIRE:MENTS OF THE SPECIFICATION INDICA Tiro THE RESULTS OR VALUES AEPORTEO HEREIN CAN NOT BE USED TO QUALIFY Tl'tE STEEL FOR ANY 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT SE RB.IEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPAES.ENTlNG THE ACTUAL STRENGTH OF SUCH STEEl. 

Date:2012/10/04 Time:20:45:16 Page no:1 of 2 

LESENA QUALITY CONTROL 

JOB, 11.- J '2._ . ) 
ITEM, N~ N"l.) M/1 M2.l?~ 
ACCEPTED DATE; J . t-fit£3 
SIGNATURE, .•••• ~ . 

(J)@@@ 



ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MJSSISSAUGA,Onta.rio,Canada 

L4W2R6 

BOLNO.: 1000008928 

Cust.Part No.: 

Carrier: TRIPLE K TRANSPORT LTD· 205097 

FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

"*WARNING._ THE TesT RESULTS AND VALUES !'IEPORTCC HEREIN INDICATe: ONLY THAT (1) THE PAATIC\JLAA STEEL FOR WHICH THIS CEfiTIFICATE IS ISSUED MEET$ THE MINUI!UM SPECIFIED YIELD STAENGTM AND (2) THE ANALYSIS 

AND PHYSICAL PROPERTIES OF SUCH STEB.. ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THI: SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT Be USS) TO OUALIPr' THE STEEL fOR ANY 
SPflCIF!CATION OTHER THAN THE ONE INDICATED ANO CAN NOT BE RELIED UPON f'OA ANY PURPOSE ~NCLUDING OESIGN Of! CALCULATIONS) PJ3 REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2012/10/04 Time:20:45:16 Page no:2 of 2 



NUCCR 
PLATE MILL 

Issuing Date: 12/23/2012 

Vehlc;:le No: NOKL 725363 

P.O.Box 279 

WJnton, NC 27986 

(252) 356-3700 

BJL No. : 344326 

Specification: 1.0000" x 120.000" x 288.000 .. 

Mill Test-Report 
Page 1 

Load No. : 346550 

Sold To: 

Our Order No.: 105847/12 

SAMUEL PLATE SALES 
1<TEALAVENUE 

ASTM A36.08 ASTM A709 36·11/ASME SA 36 2011 AddendalCSA 
G40.21-44W/300W/38W/260W.04 

STONEY CREEK 
HAMIL TON,ON LSP4Z3 

Marking: 

Heat No c Mn p s Si cu Ni Cr Mo Al(!ot) v Nb Ti 

2508502 0 19 1.03 0.011 0.001 0.21 0.32 0 09 0.09 0.02 0.032 0.005 0.003 0 002 

%rtLICCIR 
·., )t's our Nature.· 

Cust. Order No. : N 80011 

Ship To: SAMUEL PLATE SALES C/0 STEEL 
CARE 

N 

(HAMILTON Tfr, ON) STATION 3477 
HAMILTON TFR,ON L8W3N1 

Ca B Sn CEQ 

0 0025 0.0002 0.010 0.41 

PCM 

0 27 

Tensile- Test Charpy Impacts 
Plate Serial (poiJ lpo) Elongation Elongation flo) fh) t'l< r;• Min 

No Pieces Tons Olr. Yield Tensne %1n2'" -;.In 8" Dlr. shear 2 shear 3 shear Aw. shsar Slzo Temp .... 
2508502-01 9 44 10 T 44,500 73,000 23.2 

T 45,100 71.900 25.1 

LESENA QUALITY cowrROL I. 
JOB, I 1-. - ~ ~ :¢.: 

Manufactured to fully killed fine grain practice by Electric Arc Furnace. Welding or weld repair was not parionned on this material 
Mercury has not been used in the direct manufacturing of this malarial. Produced as continuous cast discrete plate as-roUed, unless 

otherwise noted in Speclflcalion, 

ITEM, t{\ :ntemaJ fJg, ~~<2 II S 

ACCEPTED DATE, lff '3(/ 2-
SIGNATURE, I 

We hereby certify that the contents of this report are accurate and correct All test results 
and operations performed by the materia! manufacturer are in compliance w!ll'l the 
applicable specifications, including customer specifications 

7-~?::!2 .. -7.::: 

@(§ 
Yield by0.5EUL method unless oll1erwise specified. Ceq= C+(Mnt6)+{(Cr~Mo+W5)+{(Cu+NiY15) 
Pcm = C+{SV30)+{MY20)+{Cui20)+{NLISO}+(Cr120)+{Mcii'S;tfo//10)+5B 
Melted and manufactured in the USA. ISO 9001:2008 certified (#008063) by SRI Ouamy System Registrar (#0985-09). PED 97123/EC 712 Annex 1, Parn 4.3 Compliant. 
DIN 50049 3.1 .BIEN 10204 3.16(2004), DIN EN 10204 3. 1(2005) compliant For ASS grades only. Quality Assurance cer:tincate 09-MMPQA-546 

~ 12/26/2012S:14:54AM 

T A. Depraus, Metallurgist 



• 
ESSAW ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

STEEL 
SO No.,ltem & Date.: 8006091 000040 2012112115 Shipment No.& Date.: 1000022861 2013/01/02 TC No., Date & Time : ESA-37980 2013/01/02 • 18:11:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Jtem: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN. - BOL_llO.~- -. .... 1000022861 

KAMA TO ROAD 920 KAMA TO ROAD 920 
. ~-- , .. 
Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISS!SSAUGA,Ontario,Canada Carrier: TRIPLE KTRANSPORTLTD-14008 (265) 

L4W2R6 L4W2R6 v 
Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516~ (106/ ASME SA516 GR 70 ~1iA{ Meets NACE MR 0103lastest Ed., NACE MR 01751atest Ed., BHN < 200 Calcium Treated 

for Sulphide Sh~e Control Normalized Normaliz13 T p 167 "F 17 m'1n CVNL Req. 5/ 2 FT~LBF atO -50.0 F Std Thickness Tal PVQ ToP and Bottom Standard SUrface Flatness 1/2 
A20 Fine Grain ully Killed No Weld Repair . 

Supplementary Instructions : Test Cert 1 :drafting @canadianplate.com Test Cert 2: 905-206-1370 I 
lnsp T/R : Test Report As Per Spec ! Cust Use: PVQ 

ESSAR STEEL AlGOMA INC HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RET AI NED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUTWRITIEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CAlL (705)9.15-4095 FOR 
INSTRUCTIONS ON METHOD OF DJSPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TYPE 3.1 
IS6-6lJAUTY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT W\NW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(') FINE GRAINED. -.-
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

Dimensions (T x w x L) I Batch No. I Heat No-MS Quantity 1 No. of Dimensions (T x W x L) I Batch No. I Heat No-MS I Quantity No. of 
Pes Pes 

o.sooo "x 120.000" x480.00" AB6375 2259?3-03 16,336 LB 1 2 0.5000 "X 120.000" X 480.00" I AB6376 2259P3-53 16,336 LB 2 
·••••••••••••·••••••••••••·······•·•••CHEMICAL PROPERTIES ........... ,,, .................................. 

Heat No. wt% c Mn p s Sl Cc Nl Cu Mo AI Nb v B Tl DO 
+ I 0.19 uo 0.009 0.005 0.330 0 .. 04 0.15 0.04 0.01 0.034 0.000 0.015 0.0002 0.003 0.4000 

2259P3' 
.... MECHANICAL PROPERliES' 

Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

2259P3 AB6375 166" ALG 0.5000 NORM B HBW 155 

2259P3 AB6376- 166' ALG 0.5000 NORM B HBW 153 

1

--·LESENA QUALITY CONTROL 

JOB, I 2-32. 
N2. GMf'e ITEM, ~ l 5ttpft>J tR6:1 R':pJ 

ACCEPTED DATEi A 4b Alf'3 
SIGNATURE, ....• .LJ:k::. 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING.,.. THE TEST RESULTS AND VAlUES REPORTED HER!ZIN INDICATE ONL YTHAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED ME JOtS THE MINIMUM SPEt::IFIED YIIOLD STRENGTH AND (2) THE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONF08MANCE WITH THE REQUIREMENTS OF THE SPECI~CATION INDICATED tHE RESULTS OR VAlUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR AN\' 
SPECIFICATION OTHEfl THAN THE ONto INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTIJALSTRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:18:11 :54 Page no:1 of 2 



• 
ESSARP ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

STEEL 
SO No.,ltem & Date.: 8006091 000040 2012/12/15 Shipment No.& Date.: 1000022.861 2013/01/02 TC No,, Date & Time: ESA-37980 2013/01/02 • 18:11:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NOJ!tem: 1 9025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND-PROFILES· IN - BOf:.flO:-:- ~ -- 1000022.861 

KAMA TO ROAD 920 KAMA TO ROAD 920 
~-- '. 

Cust.Part No.: 

MISS1SSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD· 14008 (265) 

L4W 2R6 L4W2R8 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (1 06 I ASME SA516 GR 70 p 1A{ Meets NACE MR 0103 fastest Ed., NACE MR 01751atest Ed., BHN < 200, Calcium Treated 
for Sulphide ShWte Control NormaliZed Normalize Temp 167 °F 17 min CVNL Req. 5/ 2 FT~LBF at 0 ·50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Fine Grain ully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting @canadianplate.com Test Cert 2: 905-206·1370 I 
lnsp T/R : Test Report As Per Spec j Cust Use : PVQ 

ESSAA STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL AESUL TS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 

... . . . . . MECHANICAL PROPERTIES ... 
lm actTests 
Heat No. Batch No. SRCE LAB GAUGE COND METH OIR LOC SIZE TEMP(~F) ENERGY(ft·lbf) ENERGY 

AVG(ft·lbf) 

-f2259P3 ~ AB6376 166" ALG 0.5000 NORM CVN L B FULL ·50 110196101 136 I 

2259P3 AB6375 166" ALG 0.5000 NORM CVN L B FULL ·50 115106118 113 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

2259P3 - AB6376 - 166" ALG 0.5000 NORM .2 T B 52.5 74.5 a· 26 

2259P3 AB6375 166" ALG 0.5000 NORM .2 T B 53.5 745 8" 27 

LESENA QUALITY CONTROL 

K. UGHADPAGA 

JOB, l ?. -3 2. . I 
ITEM, N l s-v.ppou-+ i?r-k-\-• "Re~ 
ACCEPTED DATE! £ _ . . -<j/¥;,/IJ 
SIGNATU;<E, ... ._.z:lk::._ 

MANAGER METALLURGICAL SERVICES 

*~WARNING"*- THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY TIIAT (t) n IE PARTICULAR STEEl FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELJ STRENGTH AND {2) THE ANALYSIS 
ANO PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONI'"ORMANCE WITH THE REQUIREMENTS OF THE SPECIHCATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO OUAliFY THE STEEL FOR ANY 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT 13E REUEO UPON FOR ANY PURPOSE {INCLUDING OESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH 0~ SUCH STJ;H 

Date:2013/01/02 Time:18:11 :54 Page no:2 of 2 



• 
ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

I SO No.,ltem & Date., 8007126 000030 IVVVV£0'"1 •v ovov~w TC No., Date & Time : 2013/02/05-15:05:34 
1 Sold to • >Name and I Ship ; Name and Address: PO NOJitem: loovo-~<K/3 

-

-

CANADIAN PlATE AND PROFILES IN CANADIAN PlATE AND PROFILES IN BOLNO.: 1000028791 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISS!SSAUGA,Ontario,Canada M!SSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION- 6201(1137) 

L4W 2R6 L4W2R6 

~t;<~~~!:'~~,>'§~~,;'TX~~~~~vltt "f;n'~!_M_f.\~1 ],¥;t{p~1~,~6,;~~~-~~~§v~~~.'q0 \Wi:f'FT-LBF at -50.d ~'std 1 
1 Ed,'-f'o1~()~~o~1~;da,J~~~;d ,BH(< ?,?~,,;'c~c~y;n~~~·17~ 

A20 Latest 'Fine Gcain Fully Killed No Weld Repair "'""'"" 

i " Test Cert o.voo"i" I I Test Cert 2: oV<V 

lnsp T/R : Test Report As Per Spec cust U•e: evu 

~~~Ap~~~~E;:;-~~~~I RECORD K~E~:~ 1;k';~;~S~HE I liN. I '5HOWN. ALLI 'RETAINEO IN. 

THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945.4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 
I AR" 

~~~~~g~6~~~ s:~~D~) ~~~~I NED, 
HEATS INDICATED WITH IN CAN~DA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

<{TxWxL) Batch No. Heat No·MS Quantity N~ ;~' < (TxWxLI Batch No. Heat No-MS Quantity N~c~' 
).500C 'X t20.~ 16,336 L 1.5000 'X t20.000" x480.0C - AC2882 i LB 2 
).500C 'X 120.' •')(: .00 AC2883 3781P3-53 16,336 LB -

I 
i 

I3605P3: 
u.19 1.10 0.009 0.004 0.330 0.03 0.19 0.05 0.01 0.031 0.000 0.016 0.0002 0.003 0,4000 

I 3781P3: 
0.20 1.08 0.011 0.003 0.340 0.02 0.14 0.02 u.uo 0.029 u.ouo O.u1b 0.0002 0.003 0.4000 

•• • " • " -"-~MECHAN I 

1 Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHO 

13605e3 ,166' ALG O.bOOO N ~ H~VV 100 

- .. 166" ALG 0.5000 N 8 HBW 156 

1166" ALG 0.5000 N " H"W 106 

K. UGHADPAGA ~--LESE.NA QUALITY CONTROL, 

MANAGER METALLURGICAL SERVIF!J6s, 11..- "3'2_ .. ;;~;1; . 
**WARNING- THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2)fHffEM: M t 1Ja.v) + ~(je.ke.~. Jl.:~:i_' ;~_1ff·.··.~: < 
ANALYSIS AND ?HYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL 0/l. & Ll_ rjJj{i1-.;~· 
Am SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (lNCLUDI~G DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL ACCEPTED DATE! .~ .· :.-·"',:-f#A~f.J: 

Date:20t3/02/05 Time:17:05:14 Page no:1 ofk SIGNATURE:...... . . @(5) ·--



• 
ESSAW ... ESSAR STEEL ALGOMA INC., 1 OS West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

SO No.,ltem & Date.: 8007126 000030 2013/01/31 Shipment No.& Date.: 1000028791 2013/02/05 TC No., Date & Tlme : ESA-46616 2013/02/05 ·15:05:34 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19303-STK I 3 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000028791 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION· 6201(1137) 

L4W 2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106/ ASME SA516 GR 70 ~11A{ Meets NACE MR 0103 lastest Ed .. NACE MR 01751atest Ed., 8HN < 200, Calcium Treated 
for Sulphide Sha.£e Control Normalized Normalize Temp 167 "F 17 min CVNL Req. 5 I 2 FT~LBF at -50.0 F Std Thickness To! PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ddenda of ASME Fine Grain Fully Killed No Weld Repair 

Supplementary Instructions: Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 I 
Jnsp T/R : Test Report As Per Spec 1 Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. AJ..L RE:SUL TS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITIEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENT A.!.. CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM . . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . . 
1mp~£~.Ct Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH OIR LOC SIZE TEMP('F) ENERGY(ft·lb~ ENERGY 

AVG(ft·lbf} 

3605P3 AC2064 166" ALG 0.5000 N CVN L 8 FULL -50 74111113 99 

- 3781P3 _ AC2882 - 166" ALG 0.5000 N CVN L 8 FULL ·50 108 125122 118 

3781P3 AC2883 166" ALG 0.5000 N CVN L 8 FULL ·50 98 88104 97 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

3605P3 AC2064 166" ALG 0.5000 N .2 T 8 53.7 77.5 8" 27 

3781P3 _ r'!C2882 - 166" ALG 0.5000 N .2 T 8 51.2 74.6 8" 29 

3781P3 AC2883 166" ALG 0.5000 N .2 T 8 52.5 75.8 8" 29 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 
i--iEs-,. -·-

"*WARNING*'" THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) Tr J:.I"'A QUAL~!'( C0NlR0b 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL F JQS. I 2..,. 3 2_ 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR MolY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF' SUCH STEEL ' 

ITEM, M I P~v,'f 5".,Jet~a>&.• 
Date.2013/02/05 Tlme:17:05:14 Page no:2 of ACCEP ·/f- . 1. fl.~-::~ 

TED DAlE: t.f.;'$f!;#',· 
/\ ~ SIGNATURE,..... ' - '' 

/'J .(J/1:"\ 



J 
v 

TEST CERT. # 

1111111111111111111111111111111111111111 

~ GERDAU AMERISTEEL Chemical and Physical Test Report 
MADE IN CANADA\,./ 

C4S701 

WHITBY STEEL MILL 
HOPKINS STREET SOUTH 
WHITBY ON L 1N 5T1 CAN 
(905} 668--8811 

W-115001 

SHIP TO 
RUSSEL MILEROUX DIV OF RUSSEL 
15 CHERRY BLOSSOM RD 

----,,,---------
' INVOICETO 
I RUSSEL METALS INC 
I ACTS PAYABLE 

--·-l 
I 

SHIP DATE 
04/11/11 

-~ CUST. ACCOUNT NO l CAMBRIDGE, ON N3H 4R7 ----- _j 
1900MINNESOTACRTS-210 
MJSSJSSAUGA, ON L5N 3C9 J 60122892 

--·''----- .. ·- - ......... ~--- ... -----' 
PRODUCED IN· WHITBY 
sHAPE. s1ze GRADE sP~~~~..Ai·ia-"------~------~-~- ---- ·--~ ------------_---- -----rsALESoRoER 

1 

cusrP.o. NUMBER. ___ .., 
A3 X 3 X 318 44W -1 C.S.A. 040.2'1-04 (fU:009)44W ··---- . 5099198-74 3-'1020626:-34 ---

HEATI.D: ! c Mn p s Si r cu·r NiT crl Mol" v-! Nb I 8 I N J Sn I Al I Ti I Zr I Ca ICEqv[ T T =r===. 
W90S374 \ .1S .94 I .008 .021 I .17 -· 35-r .09 .. 09 .020 r .000: .OO~L~~os I .0117\ :?,, I .000 .oooo"oho:i<ooMt"'.o"'ooo""'·Or\"3•"s+--l--+-l--+--f-~·=-L-= 
MechanrcaiTest: Yield 54552PS1,376.12MPA Tenslle:74551 PSI,514.01 MPA %EI: 31.2/Srn, 31.2/200MM OefHT: 0, OMM %!/h 0 
Mechanical Test Yield 54637PS1,376.71 MPA Tensile:74615PSI.514.45MPA •fo~l: 31.9/Sin, 31,9f2'00MM OefHT: 0, OMM 'Ycllh 0 
CUST ITEM NUMBER: 12414 

PRODUCED IN: WHITBY 
SHAPE+ SIZE GRADE SPECIFICATION SALES ORDER CUST P.O. NUMBER - -~ 
A3 1/2 X 2 1/2 X 3/8 44W i C.S.A. G4Q.21-04 (R20hli) 44W (1005066-7.1 34020022-21 I 
HEAT J.D. ..-~ _c Mn ( P S T Si Cv Ni Cr Mo ~- V Nb a :-1-- %.r1--Sn -+~- Ti Zr ! Ca C Eqv I j 
mo~ ____ r·.~!. __ :.~.J-.:~15 .o2s .21 -~2 _L~~J.~J-.o,s .ooa :oo~~l:-~~~--l~o-~~-=-~}J~~~~~ol_~~~--l·.~~~~~~-.l .. _l'--'-l __ ._j_ __ L. J- __ .. =.=J 
Mechamcal Test: Yreld 51298 PSI, 353.69 MPA T~n:;rl!~: 75053 PSI, &17.4'1 MPA %EI: 23.6/Srn, 23.6/200MM Def HT· 0, OMM %1/h 0 
Me-chanical Test Yield 50826 PSI, 350.43 MPA Trmsile: T4271 PSI, 512.08 MPA %EI: 25.0/Sin, 25.01200MM Def HT 0, OMM %1/h 0 
CUST ITEM NUMBER: 12428 

Customer Notes 

NO WELD RF;PA1RMENT PERFORMED. STEEl. NOT EXPOSED iO M[ I{CURY. 
This material. induding tl'le billets, was melted and manuf<lcttJr¢d in Canad<l lHE ABOVE FIGURES ARE CERTIFIED CHEMICAL AND PtiYSlCAL TCST RCCORDS AS CONTAINED IN THE: 

~ {/.;~ ::~~~~D~::t:anchili PERMANE~NT RECORD/cS OF COMPANY. 

Gerdau Arnensteel rn ' r; I Mclallurgical s~rviees Manager 

l_.{,.k..- e-/\__ WHITBY STEEL MILl 

Seller warrants t"at ull material furnished shall comply with specifrcations ~ub~t-:1 to standard published manufacturing variations. NO OTHER WARRANTIES, EXPRESSED OR IMPLIFD. ARE MADE BY THE 
SELLER. AND SPECIFICAtl Y EXCll!DED ARE WAR.RANJII S OF MfRCHAN'fASIUTY AND FITNESS FORA PARTICULAR PURPOSE. 
In no event shall seller be liable lor indirect, cqnsequentiAI or pLinitive damages ansing out of or related to the materials furnished by seller 
Any claim for damages lor materials that do not conloml 10 specifrcalions must be made from buyer 10 seller immediately a ncr de!iv~ry of J:;ame in order tu allow the sel!er the opportunfty to inspect the material in 

questiorl. 

I 1.--LESENA QUALITY CONTROL 

JOB, l IJ..- 3 1.. 

: ITEM, (\( I ~ u PP.· ~~k:+-i. I 
I ~~~:~:~r:d2 ___ 'if_'7t?_;_ttJ_ 
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PUrchaser: 

Order No. 

3091iGPS.2 

Heat No. 

JN202 

!- JN S02 

JK503 

KA:2.06 

JN302 

INSPECTION CERTIFICATE 
PANTECH STEEL INDUSTRIES SON. BHD. ,_m., 

LOT 13258 & 13259, Jalan Hajl Abd. Manan, 

Off Jalan Meru: 42200 Klang, Setangor, Malaysia. 
Tel: 603-33931633 f'ax: £03-3393 1733 E-ma11: pantech2@streamyx.com 

WROUGHT CARBON STEEL BUTTWELDING FITTINGS 
INSPSCTlON DOCUMENT: EN'E0204:2004- Type 3.1 

ALLIED FlmNG CORP 

Invoice No. Specification for Pipe Speclflcation for Fittings: Made from Seamless P!pe 

Cort. N=-' KLfi.O<:Old.!S 

P!Cf/7/llJtCA>o-ld>""<'U 
(;ort. Na.: OO'l~!P£0/MUM/OU0070/l 

CertlficateNo: ?8171894 
Date : 1 0-May~ 11 

Specification for !nspectiot'l 

C744S 
ASTM A106- 08! API5t ~ 07 PSL1 Gr. 6 

ASTMA234 -10 I ASME SA234-10 WPB ASMEB16.9-07 &. NACE MR0175/ISO 15156-03 

Product & Size 
Quantity 

Pipe Mil\ Pipe Heat No. (pes) 

1a• 46 DEG lR STD 'ELBOW 5 HENGYANG VAUN STEEL TUBE OS3S204 

12" eo DEG LR XS ELBOW 18 PANGANG GROUPCHENGDU IRON &STEEL 08814'36 

12." 90 DEG LR XS ELBOW 7 HENGYANG VAUN STEEL TUBE 0534201 

12" SO OEG SR XS ELBOW 2 YANTAI LUBAO STEEL PIPS 370503 

14" 90 CEG LR XS ELBOW 9 PAN GANG GROUP CHENGDU \RON & STEEL 086:1436 

VIsual Examination Dlmenslonallnspeclion Heat Treatment Magnetic Particle Testing 

GOOD GOOD H N.A 
~GOOD GOOD H N.A 

GOOD GOOD H N.A 
GOOtl GOOD H N.A 
GOOD GOOD H N.A 

~pedftc8tion 
Chemical Compo~itlon (%) Tensile Test '1 

Hardness 
c SJ Mn p s Ni Cr Mo Cu v CE YS. _[ TS E 

Min x100 X100 x100 x1000 x100Q x100 x100 x100 X100 X11300 x100 (KS!/MPa) (%) (HB) 

Max - 10 29 - - - - - - - - 240 4.15 22 -
Heat No. --......... . 30 - 106 50 58 40 40 ts 40 80 50 - 665 - 197 

JN202 14 "' 71 11 10 • 4 1 11 10 30 320 490 ""-' 137 

- JN302 16 .. ,. 28 13 2 5 1 4 B 36 337 523 36.0 101 

~--LESENA QUAI..lTY CONTROl.. 

J JOB, ( 2..- '3 :2.. 
' ITEM, N[ ~ f3. \ bo<O 

ACCEPTED DATE, ~~ 4../1'lf:3 
SIGNATURE, ...• ..zifL_ 

JK503 13 23 ., 26 13 6 • 2 11 7 23 322 470 31.9 130 

KA2DS 19 24 •• 8 4 2 3 1. 7 a 30 301 482 :35.0 132 

JN302. 16 .. " 26 13 2 5 1 4 8 36 337 "" 36.0 101 
I 'WE HEREBY CER"OFYTHATTRE PRODUCt DESCRIBED HEREIN HAS BEEN MANUFACTURED, SAMPLED, TESTEtl AND INSPECTED NACCORDANCE Win! THE REQUIREMENTS OF ll\E ASOVE SPEC!FlCA.TlON 

AND PURCHASE ORDER; AND WAl3 FOUND SATISFIED THe F!.EQUIReMENTS. MA.TERIAL.!S FREE FROM MERCURY AND RADIOACTIVE CONTAMJMA110N. 
TENSILE REQUIReMENT: CONFORMS TO ASl"M A'370 STANDARD, LONGITUDINAl. 0\RECTION, GAt.IGS LENGTH 2." (50rnrn} 

"""" C:Col~foont:ICfat temp!MUra below 62.0'C N: Normalised at 910"c 
s: Sire~ ren~ in ternpersture lletweM>595'C • 690"C:ac1d cooled In still :J~if, • 0: H"'ated~ 910"C and quench In water. 
"H : Hoi. formed in tempe~ralurv between 620'C. iriWC eMd eootdd IM st1t ~lr. T: Temper betweert seo·c • sso·c, 

"\:'YS"' 'l'laldstrenQ"Ih ~Tensile strength E = 'Songation 
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ESSAR''"' ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Maiie,Ontario, Canada P6A 784 

-
-

-

STEEL 

SO No.,ltem & Date.: 8003186 000010 2012/10/22 Shipment No.& Date.: 1000012066 2012/10/23 TC No., Date & Time : ESA-20551 2012/10/24 - 20:41 :44 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NOJI1em: 18264-STK /1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000012066 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MJSSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONWIDE FREIGHT SYSTEMS LTD- 57 

L4W2R6 L4W2R6 ~ 
Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GA 70 (106/ ASME SA516 GR 70 WA~Meets NACE MA 0103 lastest Ed. NACE MR 0175latest Ed., BHN < 200, Calcium Treated 

for Sulphide Shape Control Normalized No~re Temp 167 °F CVNL Req. 15 I 12 -L F at-50.0 F Std Thickness To! PVb Top and Bottom Standard Surface No Weld Repair 
Flatness 1/2 A20 No Weld Repair 

Supplementary lnS1r~ctions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 

Jnsp T/R : Test Repqrt As Per Spec _I Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED !N ACCORDANCE WrrH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WrrH THE: 
COMPANY'S STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CAU (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 1 0204;2004 TYPE 3.1 
ISO QUALITY AND E VIR NMENTAL CERTIFICATES AVAILABLE AT WWW.ESSAASTEELALGOMA.CO 

ALL HEATS FULLY KILLED; 
HEATS INDICATED WITH t) FINE GRAINED 
HEATS INDICATED WITH(+) W.OE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIAlS 

Dimensions TxWxL)__ Batch No. Heat No-MS Quanti Pos 
0.8750 " X 96.000 " X 480.00 " AA3881 - 9339M3·03 22,870 LB 2 

•••·••••••••••••••••••·•••••••••••••••CHEMICAL PROPERTIES ••·•·•·•••••••••••••••·•·••••••••···--· ····•··-

Heat -No. (wt%) c Mn p s sr Cr Nl Cu Mo AI Nb v B 11 
9339M3" 0.19 1.12 0.016 0.005 0.350 0.02 0.15 0.04 0.00 0.027 0.000 0.015 0.0002 0.003 .... . . MECHANIC.AL PROPERTIES - . 
Hardness Tests 

Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

9339M3 AA3881 - 166" ALG 0.8750 NORM B HBW 154 

lm actTests 
Heat No. Batch No. SRCE LAB GAUGE CONO METH DIR LDC SIZE TEMP("F) ENERGY(ft·lbf) ENERGY 

AVG(ft-lb1) 

9339M3 AA3881 - 166' ALG 0.8750 NORM CVN L B FULL -50 78 79 82 80 

(~e_<>) 
/!>,. - !;PT.ABLe TO 

AIM! 
K. UGHADPAGA 

JJIR toP> ;so l 3. MANAGER METALLURGICAL SERVICES RiQUI"kNTi .. 
.,.WARNING'"'" THE TEST RESUlTS AND YAL.UES F'IEPOATS:D HEREIN INDICATE ONLY THAT {1) TH!: PARTICUlAR STEEL FOR WHICH THIS CEimFlCATE IS ISSUED ME:ETSTHE MINIMUM SPECIFI!:O YIELD STRENGTH AND {2) TI·ll!: ANALYSIS 
ANO PHYSICAL PROPERTIES OF SUCH STEel. ARE IN CONfORMANCE WITH THE REQUIREMENTS Of' THE SPECif'ICATION INDICATED THE: RESULTS OR VALUE:S REPORTE:D HEAElN CAN NOT BE USED TO OUALif'Y THE STEel. FOR ANY 
Sf'ECIRCATION OTHEl't THAN THE ONE INDICATEO AND CAN NOT BE RELIED UPON FOR ANY PURPOSE {INCLUDING DESIGN 01'1 CALCULATIOt'<S) AS REPRESENTING THE: ACTUAL STRENGTH OF SUCH STEEL 

Date:2012/10/24 Time:20:41 :44 PaQe no:1 of 2 

DO 
0.4000 

I 



-

~ 

ESSAR1 "" 
STEEL 

ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie,pntario, Canada P6A 784 

SO No.,ltem & Date.: 8003'186 000010 2012/10/22 Shipment No.& Dat.e.: 1000012066 2012/10/23 Tel No., Date & Time : ESA8 20551 2012/10/24 • 20:41:44 

Sold to Customer Name and Address: Ship to CUstomer Name and Address: Cu~omer PO NOJitem: 18264-STK I 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000012066 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISS!SSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONWIDE FREIGHT SYSTEMS LTD- 57 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106/ ASME SA516 GA 70 p,!AkMeels NACE MA 0103 Jastest Ed., NACE MR 01751atest Ed., BHN < 200, Calcium Treated 
for Sulphide Shape Control Normalized Normalize Temp 167 °F CVNL Req, 15/ 12 ~L Fat ~50.0 F Std Thickness Tel PVQ Top and Bottom Standard Surface No Weld Repair 
Flatness 1/2 A20 No Weld Repair 

Supplementary Instructions : Test Cert 1 :dratting@canadianplate.com Test Cert 2: 905-206·1370 

Jnsp T/R : Test Report As Per Spec 1 Cust Use : PVQ 

ESSAA STEEL AlGOMA INC. HEREBY CERTIFIES THAT THE MATERIAl HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE Willi THE RULES OF THE SPECIFICATION SHOWN All RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945·4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TYPE 3.1 
ISO DUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT'NWW.ESSARSTEELALGOMACOM ..... 0 0 MECHANICAL PROPERTIES 0 0 •' 0 0 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC VlELD(KSI) TENSILE(KSI} ELSCALE ELONG(%) 

9339M3 _ AA3881 - 166" ALG 0.8750 NORM .2 T B 51 79 2" 33 

1<. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

••WARNING"* TJ-IE TEST I'IESut.TS AND VALUES REPOR'tEO HEREIN IND!CATE ONLY THAT (1) THE PARTICUt.AR STEEL fOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH Al'ID (2J THE ANALYSIS 
AND ?HYSICAL PROrEATIES OF SUCH STEEL AAE JN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIF1CATION INDICATED THE RESULTS OR VAlUES REPORTED HEREIN CA~I NOT SE USED TO OUALIFY THE STEEL FOR ANY 
SPECifiCATION OTHER TI-!.O.N THE ONE INDICATED AND CAN NOT SE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS} AS REPRESENTING THE ACTUAL STAENGTii Of SUCH STEEL 

Date:2012/10/24 Time:20:41 :44 Page no:2 of 2 

I 

M '2. 1?-e 9 

'f:l~~~' 



• 
ESSAR,.. 

STEEL 
ESSAR STEEL ALGOMA INC.,1 05 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

SO No .. ltem & Date.: 8008924 000040 2013/03/15 Shipment No.& Date.: 1000038482 2013/03/29 TC No., Date & Time : ESA-80868 2013/03/30-08:47:26 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19609-STK /4 
CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000038482 
KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Cai1ada Carrier: GBS & SONS TRUCKING LTD. -413(1034) 
L4W2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106/ ASME SA516 GR 70 ptA{ Meets NACE MR 01031astest Ed., NACE MR 01751atest Ed. BHN < 200 Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 op 17 min CVNL Req. 5/ 2 FT-LBF at -50.0 F Std Thickness To/ PVO Top and Bottom Standard Surface Flatness 1/2 
f:\2.0 Fine Grain ully Killed , 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 

lnsp T/R : Test Report As Per Spec Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILl TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULl WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAilABLE ATWWW ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH \)FINE GRAINED. 
HEATS INDICATED WITH (+)MADE JN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions {T x w.x L) Batch No. \... v HeatNo..MS Quantity No. of 
Pes 

Dimensions {T x W x L) Batch No. HeatNo~Ms l Quantity 

o;sooo "x 120. oo" x 4So.oo " AD0156 4927P3·52 16 336 LB 2 0.5000 "X 120.000 "X 480.00 " AD0157 4927P3-53 16,336 LB 
•••••••••••••••••·••••••••••••••••••••CHEMICAL PROPERTIES ••••••••••••••••••••••••••••••••••••••• •••••••*' 

Heat No. wt%\ I c Mn p s Si cr ; Ni cu Mo AI Nb v B Tl DO 
+ I 020 1.07 0.009 0.003 0.330 0.01 :0.15 0.02 0.00 0.025 0.000 0.015 0.0002 0.003 0.39 

4927P3" ... . . . . . . . . . . MECHANICAl PROPERTIES . . . 
Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

4927P3 AD0157 L)66" ALG 0.5000 N B HBW 152 

4927P3 AD0156 -../ 166" ALG 0.5000 N B HBW 153 

L~~::....~.-
..;' ·. ' ., ; •-U.;·~ ii rav.L. 

JOB, 1'2-52_ 
, ifEM, # j ( 

I ;~~~f~~~~.s;;;:::_1 
K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

-wARNING*" THE TEST RESULTS ANO VAlUES REPORTEO HEREIN INDICATE ONLY THAT (1) THE PARTICULAA STEEL FOR WHICH TKIS CERTIFICATe IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND {1) THE 
ANALYSIS AND PHYSICAl. PROPERTIES OF SUCI-I STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO OUAUFYTHE STEEL FOR 
ANY SPECIFICATION OTHi:RTHAN THE ONE INDICATED AND CAN NOT BE REliED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Oate:2013/03/30 Time:12:05:32 Page no:1 of2 

No. of 
Pes 
2 

l 
) 
! 
' 
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ESSAFfi .. 
STEEL 

ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

SO No •• ltem & Date.: 8008924 000040 2013/03/15 Shipment No.& Date.: 1000038482 2013/03/29 TC No., Date & Time : ESA-60868 2013/03/30-08:47:26 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO .litem: 19609-STK /4 
CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000038482 
KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MJSSISSAUGA,Ontario,Canada Carrier: GBS & SONS TRUCKING LTD. -413(1034) 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Mulli CertASTM A516 GR 70 (106/ ASME SA516 GR 70 l11Af Meets NACE MR 01031astest Ed., NACE MR 01751atest Ed. BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 GF 17 min CVNL Req. 5 I 2 FT-LBF at -50.0 F Std Thickness Tor PVQ Top and Bottom Standard Surface Flatness 1/2 
fo:l.O Fine Grain ully Killed 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 

lnsp TIR : Test Rep~rt As Per Spec \ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THA'T THE MATERIAl. HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. All. RESUI. TS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS Mll.l. TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULl.. WITHOUT WRITTEN APPROVAl. OF ESSAR STEEl. AlGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, Pl. EASE CAll. (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAl. OF DOCUMENT. 

ME;ETS EN 10204:2004 TYPE 3.1 
IS6 OUAUTY AND ENVIRONMENTAl. CERTIFICATES AVAILABLE ATWWW ESSARSTEElALGOMA.COM 

~ ~~ . . . . . . . . . . MECHANICAL PROPERTIES . . . . . 
lm act Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC SIZE TEMP(.,F) FULLENERGY(ft· FULL AVG(ft-lbf) 

. lb~ 

4927P3 .AD0157 166" ALG o.sooo N CVN L B FULL -50 73 105 88 89 

4927P3 AD0156 166" ALG 0.5000 N CVN L B FULL -50 84 108108 100 

Tensile Tests 
Heat No. 

4927P3 

4927P3 

Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

AD0157 166" ALG 0.5000 N .2 T B 51.0 75.0 8" 24 

AD0156 V 166" ALG 0.5000 N .2 T B 52.0 75.0 8" 27 

K. UGHAOPAGA 

MANAGER METALLURGICAL SERVICES 

,...WARNING.. THE TEST RESULTS AND VALUES R&ORTED HEREIN INDICATe ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS ANO PHYSICAL PROPERTIES 01" SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUAUFY THE STEEL FOR 
ANY SPECII"ICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR Am PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUALSTRENGTtl OF SUCH STEEL 

Date:2013/03/30 Time:12:05:32 Page no:2 of 2 

I 



SOLD 2D13528 SHIPPED 
TO CANADIAN PLATE & PROFILES INC. 

92D KAMATO ROAD 
TO CANADIAN PLATE AND STRUCTURAL ENG.I 

920 KAMATO ROAD 
MISSISSAUGA ON L4W 2R6 MISSISSAUGA ON L4W 2R6 

SALES DESCRIPTION ............ . 
. 5DO (1/2) HR PLT 44W/5DW ~ 

GRADE ITEM ORDER# DATE SHIPPED D/DD/DO 
70860 40185775 QTY SHIPPED 53869 

6D 288 

CUST.ORDER# 19737-2177 
VENDOR ESSAR STEEL ALGOMA INC 

HEAT NO. 0695P3-05 ~ 
CARBON ,oJANGANESE PHOSPHORUS 

. D6DO . 810D . D070 

TAG NO. 1887911 

RELEASE 
MILL NO. HAC7348 

CHEMICAL ANALYSIS 
SULPHUR SILICON 

.D03D .2200 

MOLYBDENUM . VANADIUM COLUMBIUM ALUMINUM ASA 
.DODO .ODOO .OOOD .D460 .D290 

CONTRACT 
COUNTRY OF ORIGIN 

COPPER 
.D20D 

ZINC 
.DDDD 

NICKEL 
.OlDD 

TITANIUM 
.D02D 

CANADA 

CHROMIUM 
.020D 

BORON 
.DODO 

MECHANICAL / PHYSICAL PROPERTIES 

ROCKWELL TENSILE PSI YIELD PSI ELONGATION GRAIN SIZE ONE TWO 
DOD 765DO.OOO 6210D.DOD 38.DD .DDD . DOOD . 0000 

THREE FOUR LDH TEST N VALUE R VALUE IMPACTS BENDTEST TEST 
.0000 .0000 .000 .000 .000 00000000 00000000 13-0321C 

WE CERTIFY THE HEAT ANALYSIS AND OR TEST RESULTS SHOWN ABOVE ARE TRUE AND EXACT AS CONTAINED 
IN HE PERMANENT RECORDS OF RUSSEL METALS INC. THESE RECORDS MAY BE EXAMINED 
BY\ OUR PERSONNEL OR ANY AGENT AUTHORIZED BY YOU. 

r'''lllllllll11l Steel 
s,_llllllll...:§ A Division of Russel Metals inc. 

1052 South Service Road, Stoney Creek, ON L8E 6G3 

Mailing Address: P.O. Box 2105, LCD1, Hamilton, ON L8N 3R5 

Toll Free: 1-800-263-6597 Tel: (905) 643-3008 Fax: (905) 643-5976 

Form# 071.Rev4 DS-07-2011 

ISO 9001 
REGISTERED QMS 



... TRILAD Flanges and Fittings, Inc . 
30 WOODSLEE AVE. 

PARIS, ON, CANADA N3L 3V1 
(PHONE) 519-442-6520 

(FAX) 519-442-7658 
www.tri-lad.com 

ISO 9001 :2008 CERTIFIED MATERIAL TEST REPORT 

[Certificate No. 
13162664 l EN 10204 3.1 

[Date of Report 

Customer Customer Order No. 
LESENA STEEL LTD. 32-6 
1060 BIRCHMOUNT ROAD 

SCARBOROUGH ON M1K 1S4 Tri-Lad Order No. Line No. 

557472 1 

Specification Heat Treatment 
SA105N SECT II 2010 EDITION 2011A ADDENDA NORMALISED 

Item Description 
4 15 0 LWN RF A105N 12 LG (800946 ) 

Temperature 

Ini t 1652 F 900 c 

Shop Orderffrace No. 
Time 

AIR COOL 

Lot No. 
-

Heat Code TL10005391 

C.E . I Melt Practice 
I . 38 

( 

2/12/2013 l 
[Quantity 

2 l 

j Lot Definition 

Chemical Composition 

[c r~.12 r r lSi .20 f".o2 INi. 02 rr-03 

·- ( 

Heat 
Product 

Heat 
Product 

Heat 

Product 

.18 

.. 

.009 .008 
Mo v 

.01 .005 

~M~ec~h~a~ni~ca~I~P~ro~~~rt~i~es~.------=~~~=------.---,~~~~7.~--, 
.-"'Y"'ie-.:ld.----.~Tr:e:::n-:csi""le---,--E"'I"on:c:g:::a"tio"'n"'"""Rc:-ed:cu:::c'"tio"'n"'-Hardness Impact Test Impact Values Shear Fracture 

Ksi 
Mpa 

46 Ksi 74 
320 Mpa 513 33% 

of Area BHN 150 Temperature 
8HN 149 

67% 
Tensile Specimen STD RD 
~~~~--_::__:_c'--'-:::_-..--c=!------ .,-----~,-L.----_L_~~~~~----'--..--~·-
Lateral Expansion !Impact Type Impact Orientation !Starting Material !Jmpact Specimen 

I VNOTCH I !FULL SIZE 

~========='=======---=-'====.========================~ Notes 

NACE MR0103 
NACE MR0175 

I JOB.LESEN~ i~A~I~-C(iN:fRO~-~--

liTEM, N3A.];38 I I 
ACCEPTED DATE1 31. ~~1;13 
SIGNATURE, 

L~r~"... - -cn:r 
~M~a~t~er~Ja"l~is'-in~a:c:c~co~r~da~n:::c~e~w~oh~th~e~a=pp~li=ca~b~le~s"t~an~d~a~rn~to~w~h,~ch~i~ti~s~o=rn~er:::e"d'-Jn~c~lu~d,~ng=.--------·

ASME Sect II, ASME 816.5, 816.9, 816.36, 816.47, GSA, MSS, AWWA C-207. 
NO WELD REPAIR 
Material conforms to both ASTM (A) and ASME (SA) applicable specifications. 
We hereby certify that all information presented on this CMTR conforms to the above 
specification. Les Mansfield, GET 
We hereby certify the results to be a true copy of the records of the company. 

Quality Assurance Manager 

( 
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ISO 9001 :2008 

TRILAD Flanges and Fittings, Inc. 
30 WOODSLEE AVE. 

PARIS, ON, CANADA N3L 3V1 
(PHONE) 519-442-6520 

(FAX) 519-442-7658 
www.tri-lad.com 

CERTIFIED MATERIAL TEST REPORT 

[
Certificate No. 

13162663 l EN 10204 3.1 
[DateofReport 211212013 

Customer 
LESENA STEEL LTD. 
1060 BIRCHMOUNT ROAD 

SCARBOROUGH ON M1K 1S4 

~----------------------------------------------~/ 

Specification 
SA105N SECT II 2010 EDITION 2011A ADDENDA 

Item Description
4 150 LWN RF A105N 12 LG (000946 ) 

Shop Order/Trace No. 

Lot No. 

Heat Code TL10004211 

~ 9 ) 
I Melt Practice 

I 

[ 
Customer Order No. 
32-6 

Tri-Lad Order No. 

557472 

Heat Treatment 
NORMALISED 

Temperature 

Init 1670 F 910 c 
Time 

N~3HRS 

--

[Quantity 
1 2 

Line No. 

1 

I Lot Definition 

-

( 

Chemical Composition 

Heat 
c Mn p s Si Cu Ni Cr Mo v 

f .21 1. 03 .014 .015 .21 .01 .01 .01 .00 .002 
Product 

Heat 

Product 

Heat 

Product 

Mechanical Properties 
--'"-~-.-,~~.-~~=·-·~~~.-~~~r.=~~~-----=~~~----.--.~~~=---Yield Tensile Elongation Reduction Hardness Impact Test Impact Values Shear Fracture 

Ksi 
Mpa 

46 Ksi 74 
317 Mpa 513 

Tensile Specimen STD RD 

34% 

of Area BHN 153 Temperature 

BHN 156 
77% 

!Impact Type Impact Orientation [Starting Material ]Impact Specimen 

I VNOTCH I -~ULL SIZE 

Lateral Expansion 

~~==-=========================================;No=.t~es================f===~L~E~S~E~N~A=Q==U=A=L=lT=Y=CONTRO~ 
Jos1 I ~ ~ J :2. . .. 
ITEM, N'3A I )\1 3B . /. .-~ 
ACCEPTED DATE~ 'Jf~fllt~ 

~~~~ ~~gi~~~~~~i~i~;;~:~~E, ... ,_,o:=-~- -(J]Y' 
'-==~====m:u===<==~="'"=====-----------------------··-------~ Matenal1s 1n accordance w1th the applicable Standard to wh1ch it is ordered mcludmg. 
ASME Sect II, ASME 816.5, 816.9, 816.36, 816.47, CSA, MSS, AWWA C-207. 
NO WELD REPAIR 
Material conforms to both ASTM (A) and ASME (SA) applicable specifications. 
We hereby certify that all information presented on this CMTR conforms to the above 
specification. 
We hereby certify-the results to be a true copy of the records of the company. 

Les Mansfield, CET 

Quality Assurance Manager 

( 



CERTIFICATE OF INSPECTION & TEST ORIGINAL 

(EN 10204 3.1) ST
. ST&H CORPORATION . 

411-3 Shinwol-ri, Jinryemyun. Gimhae-si Gyungnam., Korea 
Tel:82.51.744-4680(5 line) Fax:82.51.744-4070 
E mail · stcorpn@kornet.net . 

Certified to IS09001:2008, PED97/23/EC by LRQA 
Report No· MYM 7115 Date· MAR20 20P -

Customer : COMCO PIPE & SUPPLY CO Contract No.: Gl-3034 Heat Treatment 
Spec. For Material: ASTM/ASME A/SA 1 05N.()$(NACE MR-0175) 

Chemical c Si Mn p s Ni Cr Mo Cu v Nh 910'C 

Composition(%) NOR..'\1ALIZED 

Heat No. IMA)( 0.350 0.350 1.050 0.035 0.040 0,400 0.300 0.!20 0.400 0.080 
MIN 0.100 0.600 

A6019 0.190 0.230 0.870 0.024 0.011 0.006 0.0!4 0.001 0.008 0.002 Dimensional 

Tension Test Charpy Impact Test (!Ox! 0 mm Specimen Size Inspection 

Size of Spcdmen(mm Yield Tensile Red of Individual Average Notch Type 
Hardness Bending 

Gage Strength Strength Elongation Area min min 
Test Test ANSI B 16.5-2009 

Dia Len,.,ath MPa MPa % % (HB) 90:120(180°) 

MAX Test Result 187 GOOD 
12.5 50 Temp 

MIN 250.000 485.000 22.000 30.000 (j) ~) ® Average 137 

12.5 50 296.000 526.000 31.000 6!.000 143-145 illtrasonic 

ITEM/SIZE Q'TY ITEM/SIZE Q'TY ITEM/SIZE 
Examination 

Q'TY 
N/A 

150LBSBLRF . 

100 
lSOLBS SORF 

450 
l50LBS WNRF STD Magnetic 300 

2" 3" 3" Particle 
lSOLBS B 150LBS SORF !SOLBS WNRF STD Exammatlon 

:1"' 100 4" 600 4" 500 

( N/A 
150LBSBLRF ' 300LBS SORF 300LBS WNRF STD 

150/ 20 20 Remarks: 
4" 3Tt 3" 

**CE = 0.34 
l 

400 
300LBS BLRF 

25 BLANK (LONG FORMIJ.ARJ 
2" 4" 

150LBS SORF 
25 

lSOLBS WNRF STD 
25 

2 l/2" 21/2" 

NOTE : W.C:Water Cool O.C.Oil Cool We hereby certify tl'lat the material herein has been made ~ ~ 1MPa = 145.037 psi A.C:Air Cool N.A:Non Action and tested in accordance with the above speclficatlon l ~ 
1MPa = 0.145037 ksi N:Normalized A:Annealed and a!so with the: requirements called for by the above order. ~~ 
1psi = 0.006895 MPa Q.T:Quenched and Tempered 
lksi = 6.89476 MPa N.T:Normal ized and Tempered ...... ,. .•.. ;~·, ,.,., ·---· -- ccy K.S.KlM Manage ofQ.A Dept/ Y. M. CHO 

~ 

ST-801-14.(10 \JOs, 11..-32. ST&HCORPORA TION 

\ ITEM, N 3A A '+4/;J. (@ 
0 
~~CE::E~~ATE1 

.. 
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R.N. GUPTA & COMPANY LTD., C-55, FOCAL POINT, LUDHIANA-141 010 (INDIA) 

MATERIAL/ MILL TEST CERTIFICATE EN 10204:2004-3.1 

CERTIFICATE NO. 3093 DATE 12/08/2011 

RAW MATERIAL SPECIFICATION : ASTM A105-09/ASME SA105-09 

SPECIFICATION FOR INSPECTION :ANSI/ASME 816.5-2009 

NAME OF BUYER 

P.O NO. 61590 DT. 08/03/2011 

MECHANICAL REQUIREMENTS INVOICE NO RNG/EXP/2252 DT 09/08/2011 

Y.S(PSI) T.S(PSI) E% R.A% Soaking Hardness 
Sr. Description Qty Heat No. Supp. Min Min Min Min Heat Treatment Time BHN 
No. (PCS) Code 36,000 70,000 22% 30% (Min.) 137-187 

9 4 150# WNRF STD F~GS 150 H3546 2 46994 77374 30.80 61.41 AS FORGED 152-154 
10 4150# BLRF FLGS 150 H3507 20 47666 79224 28.80 61.79 ASFORGED 160-162 
11 4150#BLRF FLGS 150 - H3507- 20 47666 79224 28.80 61.79 ASFORGED 160-162 
12 6 150# SORF FLGS 150 f:l3536 31 45745 75842 31.20 58.37 ASFORGED 148-150 
13 6 150# SORF FLGS 150 H3536 31 45745 75842 31.20 58.37 ASFORGED -~'. . 148-150 
14 6 150# SORF FLGS 15 H3509 20 45910 77633 29.60 61.41 AS FORGED .1.54- 156 
15 . 6 150# SORF FLGS 135 H3536 31 45745 75842 3120 58.37 ASFORGED ·.,. ,;:1.48 .- 150 

·' 16 6 150# SORF FLGS 13 H3477 31 45810 74673 30.60 59.76 ASFORSED 144:~·146 

. CHEMICAL R EQ U I R E M E N T S 
SPECIFIED ELEMENTS UNSPECIFIED ELEMENTS 

Sr. Heat No. C. E. c p s Si . Cu Ni Cr Mo v 
No. 0.47% 0.35 Mn 0.035 0.04 .10 -0.35 0.40 0.40 0.30 0.12 0.05 

Max Max 0.60-1.05 Max. Max. Max. Max. Max Max. Max. Max. 

9 H3546 0.39 0.23 0.93 0.023 0.009 0.28 0.013 0.013 0.027 0.005 0.002 
10 H3507 0.38 0.20 0.96 0.030 0.011 0.24 0.066 0.026 0.079 0.007 0.002 

t-11 H3507 0.38 0.20 0.96 0.030 0.011 0.24 0.066 0.026 0.079 0.007 0.002 
12 H3536 0.37 0.21 0.95 0.023 0.010 0.24 0.007 0.012 0.013 0.003 0.002 
13 H3536 0.37 0.21 0.95 0.023 0.010 0.24 0.007 0.012 0.013 0.003 0.002 
14 H3509 0.39 0.19 0.96 0.025 0.011 0.25 0.075 0.055 0.130 0.021 0.002 
15 H 3536 0.37. 0.21 0.95 0.023 0.010 024 0.007 0.012 0.013 0.003 0.002 
16 H 3477 · 0.39 0.21 1.05 0.021 0.008 0.27 0.005 0.009 0.022 0.003 0.002 

Material in accordance with NACE MRO 175-2003 and NACE MRO 103 For R.N. GEli & COMPANY LTD. ·Page Ncr: 2 
All Products were manufactured, Sampled, Tested and Inspected Solely by the manufacturer shown on · ' t· " 
this Test Report in accordance with indicated specification and were found to meet the requirements. GIST 
No Weld Repair was performed and all products are free of Weld Repair .All Products are free of Mercury Contamination and Radioactivity. 
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r Note:· We hereby confirm that our QA system comply with the requirements. of Annex I, Clause 4.3 of PED 97/23/EC and it/is-certified by M/s Det Norske Vertitas vide.·. Certif.· lcate No. 95036-2011..CE-

ALL NORMALISED MATERIALS 1\RE HEAT TREATED AT TEMP. 920 DEGREE CENTIGRADE. JOB; f'2_- "] :2_ . ; /;?! 
IND-DNV Dated 31~3-2014180 9001-2008 Certificate No. is 39752-2008.QA~NOIA-RvA.01 Dated 23/07/2011. LESENA Q UALlTY CONT RO~-J 

ITEM, N"3~/l(3_B , ,;·· ~-----
:___.:_____ ____ ~ --~ 



~g 
M ·~· 'T.LTD 

. VILL. GOBINDGARHADJOINlNG PHASE -VII FOCAL POINT 
FM.N0.960A LUDBIANA-141 010 INDlA. TEL:-+ 91-161-2673307,2673407 Fax:+ 91-161-2676046 

.AN ISO 9001:2008 CERTIFIED COMPf.NY REV: DO 

(CERTIFICATE No. 125446-2008-AQ-IND-RvA Rev.02) 
EFF. DT: 22.07·.08 

MUNISIH 

CERTIFICATE AS PER DIN EN 10204 3.1 - 2004 

IE I~ IIHCAIE: NO. 7207111 
:;us· £-/ 21.05201 
PAR' 'NC L~",-15~SCH160 1-'.C Nl.&DAIE: 

riON ASTMA10 2009.NACE MR 
<>I ASME B1~ <· 'IRf I I OFASME l_f3ATCrl_I'ICJ~ - : 112035-
QL I 250 Pes 

DESCRIPTION QTY BATCH 
(PCs) NO. IC ! Mn I p IS Si I Cu I Ni I Cr ! Mo v INb ICE% 

SPECIFIED - I~ I ~:g~ '~ ~~~i2 g~~ [~ I~ ~ ~~ ~ ~~~ I~ 
I MILL T_E~T 250 511314 0.21 0.89 0.032 O.Q18 025 0.07 0.03 0.06 0.005 0.002 

us 
~.J ~y 250 112035 021 0.98 0.030 0.009 0.27 0.07 0.04 0.06 0.006 0.001 0.003 0.39 

mcc.-1 . ' cv 1 "'~ "" PFR A.STM A 370 - 09 

BATCH DESCRIPTION YIELD STRENGTH TENSILE STRENGTH %ELONGATION %REDUCTION 
HARDNESS 

NO. PSI PSI BHN 

- 36000 MIN 70000 MIN 22MIN 30MIN lo/-1~1 

112035 
·~· ~uuw.o~ •u~uo.u 29.66 ss.o::s 149 ·153 

' 

1 sTDJI"M" "'•• ~·?n~~ ~"c~, oc '. ;~;~r"'~~';.~~;;'.~-;'(;~~:6~ ~~~EL FLANGEs ~~~~~~~~6'~oRMA~~~~~ f~LLY MAr.HINFn wiTH 
~s PERsmMss · ' 

~"' •cc.JWITH BLACK PAINT & MARKED AS; MUNISH 3 WNRF SCH 160150 AISA105N B16.5 1120351NDIA 

... dy lg~E~~EDBY ~. g;;~~ . 
I FOR~~~w~;~~E PVT.LT~. I 



0 
SI!DilJ.WdiNISTR.IJIVAfST.o.eti.IM!!NTO: 

23861 CESANA BFIIANZA (t.C) ~ ltaty 
Via G. Parlnl, 28 

CERTIFlCATO 01 CO~I.AUDO SECONDO EN 10204.3.1 INSPECTION CERTIFICATE 

METALFAR cot!PAl«WilH QUAU1Y I'IANACEKOO 
SYSI'B"' CERI1FJED BY Dl(V 

Certlf. N. 4327 
DDT I Del Not& N. 3470 

DeUDatQd. 17.09.2012 Fattura /Invoice N. 2926 
Del/Dated 14.09.2012 N$.On:1.10Urref.N. 

Del/Dated 14.09.2012 
DeUOated 

PROOOm INC>USTRIAL.I S.P.A. Tel.-;.39 031.655441 
Fa!= ...39 ()31.655149 
quallty.mffOfaiTMS.com 

SALA PROVE EANAUSI MATERIALII MATERIAL TEST DEPARTMENT 

COO. COL.. CO LATA POS. VS.ORDINE 
HeAT CODE HEAT ITEM YOUR REFERENCE 

~ 1426111 076 62616/BG Q."'// > 
MA..TeRIALE/MATER!At C% Sl% -A$11\1 A1 05 (LADLE) 0,183 0,220 1,060 

Q.TA' 
O.TY 

25,00 

S% 
0,005 

= ISO 9001:Z008 = 

OESCRIZIONE 
DESCRIPTION 
WIN 150RF 3"'160 

P% Cf'-4 

A105~ 

Ni% Mo% 
0,004 0,060 D,090 0,021 

11% Cu% V% 
a.o19 0,100 0,002 

Nb% 
0,002 

N% 

Dest.: NSG" COMCO 

GUELPH 

DIM.IN ACC. A 
DIM. ACCORDANCE TO 
ASMEJAN.SI 816.5-2009 

AI% C.E.% 
0,000 0,025 0,389 

CA 

Pag.S - 15 

V!SIVO E OIMENS, 
VIS. & DIMENS. 
SATISFACTORY 

"""""' ~IIJVlZAI!Ml>ACTTE:I:T. Jout.Ekm:l "'""'""""" PROVETTA/Tf!/3T:Jf'EaMI!Iol FQIUtA. SNeRVAMI?rml 
:IEZ. -! LUNG. Dim :IHAI>t VlflD POINT 

UCT.II'Irtl% U:NCli'Tmm 1•0 2--1:1 Hlmm: ,..~_:% -"" TIPOI'JYIIE1C>:IO-. 
126,60 SO,Stl 1 352,0 166,0 H 174,0 KV 

MA.IEruAt.e lN ACCORDO AI MATERIAL. IN ACC. TO 
ASTM/ASME~A 105M ·11 ASME CODE SECT. II, PART~ EO. 2010 

rRATTAMe:NTOTERMICO/HEA'TTREATMENT 
NORMALIZED AT 920 C ~COOLED lN STILL ArR. 

COD. COL COLATA POS. VS.OROJNE Q.IA' DESCRIZIONE 
HEAT CODE H~T ITEM YOUR REFERENCE Q.TY OESCRIPTION 

4062/12 016 5261SIE;I:G 0>."'1/$"" 30,00 WIN 300 RF 3" XS A105N 

MATERIALE I MA'TERIAl C% Sl% M<>% $% P% Cr% Nl% Mo% 
AS11II A105 (LADLE) 0,191 0,220 0,950 0.004 0,007 0,160 0,100 0,033 

PltOVElTA:/TE:STOPEC:It«N fcm.IA ~~AMENTO 
~ntlt Llmtl.mm :!HAP!. 'l'laDPOINT """""' ~311..E STRENOHT 

AU:IniCM'IENTO CQ!mtAZIOWE DtJI'tazA 
l!l.ONQ.t.TION lW:luenoN C1' AAI!A ~ 

11% 
0,018 

Cu% 
0,110 

V% 
0,003: 

ne'I',IMI2 t£NOHTmm t-O >0 Nlaln~t ... o;:o.4 """" .. """" .,...,. HBW TIPO/'NPE111::ctQ'"""" 
126,60 50,80 1 326,0 528,0 31,0 60,0 163,0 ~ 165,0 t<v 

MATERIAlE lN ACCOROO A I MA.TERIAL lt.l ACC. TO 
ASTM/ASMEA 105/SA 105M ·11 ASME. CoDE SECT. II, PAR.T A. ED. 2010 

TRATTAMENTOTERMICO/HEA.TTREA.ThlENT 
NORMAUZEO AT 920 C ~COOLED IN STILL AIR 

COO. COL COlATA PDS. VS.OROlNE Q.TA' DESCRIZIONE 
HEAT CODE HEAT ITEM YOUR REFERENCE Q.TY DESCRI?TJON 

,12132803 006 62763/BG d-""1.1'-f 36,00 S/0 15G RF 10" A105N 

MATERlALE/MATERIAL C% Sl% Mn% S% P% c"' N!% Mo% T>% Cu% V% 
A$1111 A105 (LADLE) 0,200 0,220 0,950 0,008 0,011 0,090 0,060 0,010 0,018 0,140 0,001 

PROVE'ITA/-re:tT3'Pei:IMI!N FORMA :SNERV...,.,EmO ROl'TuRA AI.I.UJfOAMBNTO ~Nl! DllRI!lZA. 
3£Z. 1111'12 LlmC, 111m $WI'! '1II!L» P<lliiiT ~ILE$ti'I:ENGHT 'fLO~TlOJ\1 KE!liJC'TlON OP AAI!.o. MAI'tCIESS 

:EC::T.mmz LENGHTII'Im 1•02-0 Wnlr.l~ ~.1% Wmll)1- 'lbo• """' lfSW 'm>O/'l"''l'E10d0nml 
126,60 50,80 1 340,0 520,0 31,0 5910 156,0 .. 159,0 KV 

MATERtALE INACCOROO AJ MATERIAL INAC¢. TO 
ASTMIASMEA 105/SA 105M ·11 ASME CODE SECT.II, PART A, EO. 201(} 

TRATTAMENTOTERMICO/HEATTREATMENT 
NORMALIZED AT 920 C ·COOLED IN SnLL AIR 

., ' 20 89 

'ilfWI'OINT , 
' Nllnm:::: >~,G% 

85 89 0,0 

FORNO I FURNACE 
ELECTRIC FURNACE 

DIM. IN ACC, A 
DIM. ACCORDANCE TO 
ASMEIANSI 616.5 ·2009 

Nb% N% AI% C.E.% 
0,025 0,403 0,002 _0,009 

.. 
20 

Nb%. 
0,001 

.. 
20 

' 86 

' 83 

, 
so 

~""""" Yl~J'Oli\IT 
:::1 w .. ..a:,.•M% 
8S t:I,O 

FORNO I FURNACE. 
ELECTRIC FURNACE 

DIM.!N ACC. A 
DIM. ACCORDANCE TO 
ASMCIANSJ B16.S ·2009 

N% 
0,000 

, 
85 

AI% C.E.% 
0,026 0,392 

$NERV.o\MtNTO 
YIEU)P()lf'(T 

3 Nlmm2 >"'1,0% 
89 0,0 

fORNO I FURNACE 
ELECTRIC FURNACE 

'""' OUR REF, 

ORIGINS I ORIGIN OF STEEL 
EUFtOPEAN UNlON 

V!SIVO E OJMENS. 
VJS. & O!MENS. 
SATISFACTORY 

ORIGINE/ ORIGIN OF STEEL 
EUROPEAN UNION 

VlStvO E DIMENS. 
VIS. $0 DIM ENS. 
SATISFACTORY 

ORIGINS f ORIGIN OF STEEL 
EUROPeAN UNION 

NOTE 1CW.4 MANUFACTURED IN ITALY UFFIC/0 CONtROW.O Cl:UALITA' ENTE UFF!CJAl.E OJ COLLAUDO MARCHIO PRODUZIONE 
NOTES MANUFAC'Tt.lRING IN ACCORDANCE WITH ORDER AND SPECIRCATION QUAUTY CONTROL DEPARTEMENT INSPECTION A.UniORITY MANUFAC'ltlRER'S SYMBOL 

MATERIAL IN ACCORDANCE WITH NACEJIIR..0115120091SO 1515~2009 

Ut~ 
... ---- ....•. ·:~ 

~fi~~ NIATERIAL IN ACCORDANCE WITH NACEMR-010312010 LESENA QUALITY COl 

JO '/2..-32 
AI..L.L ..cC--.P 

ACCEPTED
1

D~TE7 ...4.-. ~hi1 {(?) 
~ ... * ... · 4:: ~,Y,3_ 

------



Order#: 274255 seq: 1 pon: 32·29 Heal#: 26264 Mill: Ykpariha-
Partll: p 3 160'56 S B Part Oe5c: Pipe 3 {88.9mm 0.0.) SCH 160 SMLSNSA106·B SRI:. BEVEUED END (.438W) 

-------·· 
J•~•u• (lp~nuauu<!C'pnu• 

>e!dll!U• ()rlcnj•llon bfse;~dmt& 

l!.l.Jmm} 
$.-lltllll) 
n.smm) 

l.ang/tudfn~l 

M TUo")''ttO>r, 
YMIIUtunt, 

T.,(UGU!oiiO 
SI!Mnl) •• Pnl<"~ .. '1· ()t.1~HIIINHI 

\'fd.t 
Elu11~•1lon, 

IIRC fhlllnlne 
~lnnglb, lbrdntu, 

llMr&_. % IIH(: 

?> '- 262<54 3781 82018 (56UI 57899' (399.2) 36.51 <:?2 O.K. 

1. 112281~ )817 707JI (487.11 4S93S (J/6.7) 30.64 <21 ox. 
). 11227$0 3738 85286 (588.01 $8171 (402,5) 25.20 <11 O.K. 

'· //22750 3739 12105 (4')7.')) 48065(331.4) 30.70 <11 O.K. 

'· 1122393 ))9.) 70062(4liJ.I) 4326& (298.3) JO.&O <12 ox. -r ru•upu "~";r,-:g:r:i~':~t::. .. ~:':t~w.(Wo) fltiiJUITf-1••• 

,\l lfu•up 1/lllrlp Tci.IMtlt)l'l 
oepo1u1 1•1'0.10-lUr. 'I:.<C u.... ll;tl~"" u•prwu U!mtlllfC~I6f .;·::~;,~-; 

p. 'iup!)(r :'(umt..r r.o.~ ltudlntl Till 
lptdmtlt >---Po.r•n'~tP. 

;'l"n i PUUI nflm I III(Uiqtp. no.utowtp. T lljMio~up. Ttlllf'f"l•ft .. 
Mhln No•·llnJ. r.n,ru 1'{00-tllld. ., .. 

l"-1P"IIInu11l..,Ullt,\l"-~1111ft. PSI (.\Ill•) lh-.lrt>flllk lUI rrtuurt,r:ll Mft • 'II .... It Jo.., Ul< IliiU!IO~ I<~ 

88'.9 !I" , 1.13-2500 PSI (17.2 MPa): 
141.1 >:9.53 -::!:800 f'SI {19.3 MPa}; 
16tD > 7,11- 1780 PSI {12.3 Mf>al..._____ 

H1111tpa 1pJ6(11~1lCTOII), 
Numbtr OfJllpu (pad;agtsl: 

88.9\ lf,JJ 26264- Ill 1·23,1-.l 24-46. )IJ 47-$2, Ill S.l-55. 

llll819- 1/6 1·14. 2·6 1~·28, J/6l~-42,4/64J·S6. 516 57-6$. 

min Sne 

1&8.l ~ 7,11 112:17$0- 51JS 41-~0. 121.)5 lll-120, 16/lS JSI·IS6, 201JS 1&7*196, 21135 19?.286, 
22135 2M.J /6,1JIJS 217/216, 24tlS ,21·217. 25/J.S "238·248. 

1121393-26133 249..".!58. 2JIJS 259·268,18/J$ 269-278, 29135 279-288', lO!JS lli9·29B, 
l!IJS l99-l08, 321JS 309-Jll. 

iot-.tl\ 2S pack~gts. 

nptl\re'l.llllll: 

Note: I. We herehy ccrdfy tfu11 above mentlone_d maCerfal has bun manuradurcd, sampl~d1 le5ted and 
ln.spcdcd In lltcordance wilh ASTM A106/A106i\f-l01tiASMESAf06-2007/ASTM ASJI 
A53M-20121ASMESA53-l007/NACE MU 0175-2009/NACE MR OlOJ.lDJO and has bttn 
found to ~rei I he requirements and lcrnu of c-onlracl, 

2. Noridrstrutth·e ullrasonlc te.sC- wllhout remArk$, 
J. l'lpt>ll wilh pla~Ur taps. 
4. Mclal $Uppller: Osk<~l Elctlrlc Steel Works (26264). 

1\htal supplier: <<METALLURGICAL PLANTDN~PRSTALI) Ltd (Jt228J9; lfU7S0!11l:t393), 
.f. Welghtoti mcfe-rb-88.9 x 1l.I3-2J.JS.kg.; 14.J4Ib/fr, 

___ 11.11.2011. 

}\ami Dale 

ls-P2-o-4 

J41,J X 9.53-30,91 kg_.l 20,80 )b/ff, ,,.,_,,_,_.,". 
1683 X 7.1 I -28.26 kg.; 18,991).lf.(:~"~·,''''••::'-~"-

}~'::~f~*~:;~.~~i~,~~~\ 
011 bchnlf of Hcnd ~f Q~-•1-ln_: _"_'"_'_':~J,~.;tJ!~.-·;:,~--1'/~··_:A_._R_y~a~b'~'-'"~k-

rTc'l,l'riJSla~~- . / noAnHciJSigrul!urc 
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Order#:: 274255 Seq: 1 PO#:: 32-29 Heal#: 26264 Mill; Ykpanha 
Part#; P 3 160 ·:35 S B Part Desc: Pipe 3 (88.9mm O.D.) SCH 160 SMLS NSA106-B SAL BEVEUED END (.438W} 

3JUl'Ull; 

OAO ~llliTEPOAfm IUHKII~lUtEOPOilCKJ\A TPY60nPOHJ\UiblA .3ABOA" 
Ytrpa1u1a, r. }l!lenponctpoecx, y11, Ctoneroaa, lt 
Tell./$aK< •)8 {o562) 34"90'99 

Ccpru$ltKllT }I) 1058/.S · 
Customct 
\\iotldmarket Lid. 

CuiUklltdi't . 
r.nl.l.'S TtsTCtRTIFIC.\T&ACC, TO f:N IOJOH0041J.I 

4/l Simcha Sir., Ramal Gnn,l.sracl 

Xt·lpaU~POflTli<Jro cpeA<'raa 5517454-1 noJ 

" " h"l hi! 
}hn>UIIO)UIIIIC K KU. TOUI>i 

-···· Duul tlo tnd '"d' of fOO<b 

KC11JTPUT }{'l 6SJ0!10051 
Conlrat!h'l 

:J;II(all'i 12ll81Jilll 
Cu1t<:1m~r ord~r }:9 12-1281 

JTIIHOI 

«I " " " IIA . Tfp\lo~~p~&:lu-, 
Sl•ndud Jlu.llualmrnl 

AST111AI0611t.I06,~1;l0111 
A.SMES.\106-1007/ 

Seam leu :steel hot-rolled pipes ASTM A5JiA 5.},\1-liUU Wilboul hullre:~lmcnl 
AS~IE SA~·101lll 
NAC&MR011~-1009/ 

NAC&AU\Oit»-JOIO 
MaptmpoaJ>a/ ! 8'iJ IHJERPIPE ffST~IA106/AS~U:SAIIWAST.UA5JJASMESA5J!NACEMROI1~NACE~IROIOl 
Marking Kl.., dlllltM!on$ plpt 0 S Till PnuurdNDE ft~•ll:lb plpr wd~thl pfpt lna!Xo 

IPlitX.NPStSCH -

. ~ lll"'<fp llo'l<p -I )hp~• I fol\ltp», ~~•" (~;:: j ;1.1~1" I .\lupur,l K·a<I'TpJ6. ... "' •• ~ II>. I 
,~.~, 1'-110~'>1 I !lOP IIIII tl'-111 D!tniO>IO•t~ h. lm<n tyrl"l +rrfotl 1111 

Sppm ·I Htno 
P. ~'"'l>lr N~~r~~;r r;::~• I J\~~~rp I ;~~·;.'· I l.•~it\ ~hl<fllt Q·l)'or Grat.t N'tl 

No ~ll>ul n. '"'' 11.(•1 p!peo, piJ, 
•I • .. r.uon 

I. UtlM VJ711l UtlO 0.-438 19.69·20Jll lll!S,U " 
Thtordf' ~ f' 

ofth1 lHijhf 
U61U 1561$-.( --'· 1122319 

'· 112l?.Sil .. JJl27SO 

'· 111239) 

·" 
I. 

l. !llll\1911 
I!Ul\91' 

11227~1)11 

mn:~n~> 

UU150P 

IUU'>')II 
IUll'>lf' 

3~17 

Jl.lll 
11311 
))II) 

(83.91 

5.~61 
(141-l) 

.S.6lS 

(llill.l) 

(II,IJ) (6.0·6.1) 

0.31$ 19.69-10.01 
t'Hl) (6.o-6.1) 

0.2AA I'J.fi9-20.01 

11-lfl {6.0-6.1) 

Total! 

(JJJ,7~) 

1281.0~ 
(.)~2-~9) 

710.~ 
10?&.7-t 
l'l46.lli 
l98$.1.S 
(!IIO.!Jli} 

' 10 

• ' . . ' • • 2 II 
10 

~~~ II! 
Sl 10 
$~ 111 
S1 IG 
$\ • 
n u J 9 

CriCli+NI+Mo+V :1: I Y~ 

" 
" " " 1$1 

211 

(7.110} (1.0$l) 

l68SU 
(1Ut0J 

~901.4 
(2,.!10) 

9!142-U. 
(45.100) 

• 
" .. .. 
" 10 
\J 

• • • • " ' ' 

• 
' ' ' ' ' ' • 
' • • 

16124.0 
(fl.l~~) 

~6?~-S 
(15.118) 

99091,9 
(44.950) 

AI 

' ""' ' " " " " " \J 

" " " " " " " 
lfpo.:!'O..n<U"I"' ol!<•p<•rt T~ttO~!Inuttlonoo 1~1 bnk 

···G lNTERPIPE 
;"'~· NTRP 

\ ~ -.P-2aC(,_ 

OJSC "INI£RP1Pf NllHNEDN£PROY$KY lUDf ROlLING PlANT" 
UKRAINE, OnepfOptlr(lvsk, 11, 51o!e.I0Yil $11. 
T~l./fax f]8 (a56l} ]4·')0-99 · 
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= • (BSEN102043.1:2004-IS0104743.1B:1991) D•to/1 

Slclerea s.A.t.c 
Dr Jor;re A. Slmlni 250 
(92.804MHA) Cllmpo:tna 
~.l.l.:~~~· Aires, ArgenUM 
l'>'l! ~8!!433100 tel 

"·"""~ IN.:>t't:v IIUN vt:K 11t=ICATE ;;~;~:m'"'' 

,coMCOI ·co. ~:;;'~';~o~'120 ' .,.,m !;;;~· IR"·'"c"'""' 50724106 

HOT ROLLED 1: ·.;~;: ~~~, PJPE·HIGH~TE~M~P~E~R~A~TU~R~E~S~E~R:V~. --...1!!~---------!~o~"~~~~" ,/E~XT~V~A:R:N:!S:H:E~D-------:--j 
J 

[""~'~.· ' II """"'', 
I....., .... , .......... "'AJSA108+CSA Z245.1·07 CAT.l SSPSP0037.3/1+NACE MR0175/0103+1PRO LP-006 I Iss 

< i .• .,,. "''" ~~~~~~! ~""'" 13Z Pc•IP'. VI'."'" •u j1sov ••·••r 72424LB 
188.90 X 11.13 MM MF 11800 mm 1547.92 MTS 32851 KG •... ,. 

Specimen dimensions Test Y.S. 
Dimensiones de Ia probata 

Size Ano• 

Specimen condition 
Heel N" Sample N" Zane Condlci6n de Ia prcbeta 

Colada N" Muestra N" Zona h,.:::'i=ig~,;.::;~T~yp~o;r::O~ri,-t-'=ii'-':"'"'-"'T'""i'='-1 
temp Eul O.SO% 

Temp. Min: 290 

46647 

45648 
1626285 
1626356 

M 
M 

B 
B 

AM 
AM 

11po 

•• •• 
M~As menufacturet! I Seglin proc;eso de fabricacl6n 

~Body I CUespo 

L: longitudinal 1 Longitudinal 

Tameno Secci6n ensayo Max:.-
mm mm2 •c mp• 

18.97x11.23 215,26 RT 353 
18.92x11.24 214,87 RT 336 

Ls: LocatTon of sample I Ublcacl6n de Ia muestra 

M: Middle I Medic 

U.T.S. Elongation I Alargamlento 
Req. 

Min: 415 Lo Min. 

Max: 625 2" 
mp• mm % 

521 50,8 25.0 

"' 50,8 25.0 

Obi: Ob\elned I Obtenido 

Ori: OrhmtaUon I Orlentaci6n 
Req: Required I Requer!do 

ObL 

% 

302 
30.9 

.'> 

Lo: fnllia! length /longitud lnk:lal 

Max: MaxliTtllm 1 M6xlmo 

Min: M!nlmum I Mlnlmo RT: Room temperature /Temperatura amblente 

~Nominal: 

Sc: Specimen c~dltlonJ Condlci6n de Ia probe{ a 

~s: Strip specjmen I Muestra rectangular 

U.T.S: Ulllma!e ten:sl!e strength I Resl~encJa 

Y.S: Yield :stroogth I Ftuencla 

. =lE'k~~~~1i~i~JE1~~tl~~~?I~;~'i~IT'MJ~:;F,l~il~~I~~~~tdl~M~OOJ~b;~~Q:@.M~;@:$Jif.~~~~JV.~,~~NI_B.~~~~J~~gg.Q.HYUP~Lt1!;~{:·;~~S.~:&ii~ii~§:H~~ijMrt~,~l':·'.~i~l:;\~l~::.0ilfii~1k:F:¥~~~~·;~,h;~l?::' . 
.Composition% f Cpmposlc16n% 

~1.a.a ~100 X10D® 

c Mn sr· Cr !'llo Al.so1 s p Nl N Mg W ·Ce.1 F.1 

·.H M>X 25 135 50 40 1S 35 . 30 400 89 . 400 - 11!1 11!1 40 99 

Ml" 29 10 . - .. ..:. 
HealN" .sample N' Lotl'r I PlpeN' p M" 25 135 50 40, 15 35 30 400 so 400 

Colada N" Muas!ra N" Lela N' Tube N' Min 29 10' -
110 110 10 40 99 

46647 H 16: 112 "' '7 2 2 15 " 32 94 20 4 2 '20 22' 14 2 92 4 20 ,37 25.2 

· .. 

"DO 
Q) a. 
~(0 .. ~ 
"1J" 
we;; 
~-...J 
O'>W 
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(1)-...J 
O)(J) 

(J).f!l 
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"D .... 
Q) "1J 
;:.0 

o"" ~ 0 
n YJ 
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CO CD 
wru 
00~ 
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(cO'> 

3 2: 
3 -...J 
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JNSPt:l,;IIUN \,;I:KriFICATE Number/N1imero: Page/P8gina: Sl~ereaS.A.t.c 
I ri i!fi "i~-' <>nA~A A 2/6 0iJO\lOA.Simloi2'0 

= . . (BS EN 10204 3.1:2004 -ISO 10474 3.16: 1991) ~~Dale>~.IIID~f"J~ory/;;:;,o1-:;;;c;2011f.c~~-~ ::,~~'::,':;;~;.c:~;~;:, 
I""'IOm"' """"' . • SUPPL' co. ~~;:;;·;~ ;.;~·;·~ 

2
_
00120 

1 JNiA /!\of. dil cr""'"· 1 1N' ''m" 
OiioiPrnioio- I ~~:;;;·~;," I I ~/Sop=•-oll:=--.,, ------1 

:S HOT ROLLED ~-· .. ·- -·. STEEL PJPE·HIGH TEMPERATURE SERV. 

I"'"""" 
., 

160 

SSPSPOD37·3/1+NACE MRD175/0103+1PRO LP-006 
1':"~'-"'"lrem~' 
R~\n:rr~:n AT30 DEG.ASTM 

I" ::: 

5071!.48 
11 132 

Pos/pz 72424 LB 

~J:<-:&-7 a? ~~T<:: 32851 KG 

' 
CMnSfC!~Al.oiS P NIVO<!AISnAoNbTIPbSbcoU8iCo8 NMgWCo1= 

- ... - .. - '"-
c':~::.N~·I ~:::~: ,_;;;;·N' ;:,'~. ::: 

40647 1626285 0 
46647 1626264 0 
45648 

'"" ~~: 

, c':i.:,N~· 1 Sompf•J . ,:: 

::i I';~:;:, ~ 

· .. 

2 

'Mm:- 1 

p 

H 
p 
p 

H m " 
17 110 25 
16 110 25 

1T-T113737 ~es2222 o 4 2 42 2 ~~2213. 2~5100:~~ 
2 12 : "" 83 3 2 4 1 2 f i ... v 22 12 92 4 100 ' .,1!;1 23.9 
2 3 14 29i~! 101 28 .,., 4 1 4 1 1 7 !~~ .22 12 87 4 20137 26.8 

:: I ;;: ;: 9 
2 12 32 I ~~ 99 30 IU 3 2 3 1 2 7 I 20 22 13 84 3 10 : 37 2B B 
2-; ,,,:~eo32i124 2 3' 2 71~1~132543 101391~6 

;·; 

. 

' 1 a""· '"· 

. ·. : I :~::: I ;:::: :~::: I ;~::: I ;~:~ ::::1 :::::,1 ::: I ::;:: I ;~;~ ;:~:: :::~ I ::::: I 14;:: I' ;:::: ::: 

; ,,_,, . ··,· ') ... "' , : . ''. ~~ •.. . : ,··: ) ( 

·"·' ..... , 

. . j FOR031(1 
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Z245.1-07 CAT.! SSPSP00373/1-+NACE MR0175!0103+1PRO LP-006 

11800 mm 

.:··'.;·' 

Value I Val~_r SecondS I Seg:mdoe 

cart IC<!lllls nue ye comput ze eylitem at~!! t ~.Y~ e ecll'anlc~ gn ura. n c~gjnaii;Qf!lllcate tna ln!de-marn.·grean colored 
"Tanat11' lsslarnpad, In C>~ii the <Mf!er of Ill• Cll'lglnel <iartlrJCale v.ould lllloan a copy cf II, he nwstattffi lls coof<mntty to the orlgln'al one lilldng 
upon hlmstlf 11111 iuponelb1n fer any 11111awful or net aiiOWDd uae. A • aTteraliori and/or fa1stnc8tlon will belllll!ected-ic.thD law. -. 

Number I NUmero: 

72424LB 
32851 KG 

Page I Pag!na: 

I I 

Quad: Quadranlf Cuarlranle 

Var: Variation I Varlact6r~ 

.. ,, .. 

:ota ~ ~ o sa am ,a me ante' stem a cgmp~taf adcry as valldedo con ltrma ~teet ea. certlf1cado 01 g a pose& mpreso .a logo 
Tenar!s col~rverde. En" ca$0 de e.~~ et poseedor del ceruncado entregue una co~la, dabat~ gar.mtlzlr 1~ CO!Ifotmlded con el ctlstnel hacldndo!a 
ruponnbla per cuatqulor ~o 11~1 o lndebldo. C\lalqular alter~c16n y/o falslficad6n e~ari .v[~ta a 1a lay. 
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EN 10204 3.1:2004 -ISO 10474 3.18: 1991 

SSPSP00373/1+NACE MR0175{0103+1PRO LP-006 

INSPECTION: SATISFACTORY. 

Number I NUmero: 

72424 LB 
32851 KG 

Page I PSgina: 

4/6 

EN EL HORNO- CUCHARA JNCLUYE AGITACION F'OR ARGON Y UNA tNYECCION FINAL DE 
UNA FORMA GLOBULAR DE EVENTUALES MICROINCLUS!ONES., 

MERCURIO. 

LAMINAOO.Ei'I_C;ALJENTE Y S!N CC?STURA. 

I 1 NACEMR0103 •. 
MR..01-7MS0.151?6·2 

I 

I' I 

ss. 
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OJ a.. 
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INSPECTION CERTIFICATE Number I NUmero: Page I P2gina: 

Tenaris 604314 5/6 
(BS EN 10204 3.1:2004 -ISO 10474 3.1B: 1991) Date I D!a: July 01, 2011 

Customer I clrente: COM CO PIPE & SUPPLY CO. Cualomer"s Order llem I Orden Clienle- lem: Cus!ome(s Reference/ Ref. del Cliente: 
E1~2118 Rev 1 y 2..()0120 NIA 

Manufacturing Proc:ess f Proceso de Manut'acttJra: Product Type /Tlpo de Produc!o: 
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. 

Standard or Speci!leallon 1 Normas o Especilicaclones: 
ASTM/ASME AISA106+CSA Z245.1-07 CAT.I SSPSP00373/1+NACE MRD175/0103+1PRO LP-006 

Olme~n"Sions I Dimensiones: 

3 1/2 X 0.438 INCH 
88.90 X 11.13 MM 

"ST DARDS' 

Schedule I Colldula; 

160 

ED1710N OF REGULATION~ASTM A 106/A 106M-2010 
·E01710N REGULA710N: ASME SA 106!2007 
-ED1710N OF REGULATION: NACE MR..(I1.75l:ATEST EDITION 
-EDITION OF REGULATION: NACE MR-G1.03 EDITION 2007 
-ED1710N OF REGUlATION : GSA Z245 : 2007 

Length (LongJtud: 

MF 11800 m~ 

AddiUonal !nfonnatlon 
Informacion Adlclonal 

Steel Grade I Grado de acero: 
B/290 CAT I 55 

Quantity f canUded: 132 Pcs/pz 
5078.48 FT 72424 LB 
1547.92 MTS 32851 KG 

Supplemental)' lnformallon 
lnformecl6n Suplomentarla 

'NORMAS' 
EDIC!6N DE LA NORMA:ASTM A 106!A 105M·2010· 

·EOIC!6N DE LA NORMA: ASME SA 106/2007 
ED!C!6N DE LA NORMA: NACE MR·01-75 U!.71MA EDIC!ON 
• EOIC!6N DE LA NORMA: NACE MR-01-03 ED!CION 2007 
EDIC!6N DE LA NORMA: CS!<Z245: 2007 

Manufacturar"s Works Order N' 1 C 
50724/05 
Surlace I SuperfJCie: 
INT BARE /EXT VARNISHED 

Ends I Extremes: 
BEVELLED AT 30 DEG, ASTM 

Nominal Weight/ Peso Nomina!: 

14.32 LB!r=T 
21.35 KG/M 

s!aee os&emklmadlenlu !emaCilmput~n oycsv9I!Dado con rmaGact ntct~. cert1 "'!do<:~ gna posoalmpruoaltogo 
Tenarls OOior varde. En: eeso de que el pcsaodor del ~fi::ado eri\rague une c~pla, debe1"4 gat"l!n~ rmldad coo at oi1gloul )"lac!ilndose 
re~poosabte" or·cual~uler uoCIJleQal.o-lndebldo;CUal~ulor a_lkltao;:1 n,ylol.als cad~"' Ia ley. 

FORD3171 
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INSPECTION CERTIFICATE $idvrt:a8.AJ.C 

Tenaris (BS EN 10204 3.1:2004 -ISO 10474 3.18: 1991) Data I ora: July 01, 2011 

Dr JorgaA. Slmlni 25C 
(BZSC4Ml1A) C;1mpana 
euenos Airc~. ArgenUna 
{54) 3489 433100 tel 

CUstomot I Clients: COM CO PIPE & SUPPLY CO. ]Cuslomefs Order Item f Orden Cl!en\e ~ J!em: 
]E1~2118 Rev 1 y 2-00120 

!Customer's Reference 1 Ref. del Cllente: 
IN/A 

Manufacturer's Works Order N'/ Cl:fhllrtl'i'l!'eitii'I'~El"~lmta: 
50724/05 

Manufacturing Precess I Proceso de Manufacture: Product Type /lipo de Producto: Surface I Superficie: 
SEAMLESS HOT ROLLED CARBON STEEL PIPE·HIGH TEMPERATURE SERV. !NT BARE /EXT VARNISHED 

Standard or Specification I Normas o Especif~Caclones: 
ASTM/ASME A!SA106+CSA Z245.1·07 CAT.! SSPSP00373/1+NACE MR0175/0103+1PRO LP..QOS 

Dlmens!onll/ D!men$lones: 

3 1/2 X 0.438 INCH 
83.90 X 11.13 MM 

Schedula I C!!dule: 
160 

Stencilling (Pipe) 
Estarc!do rrubo) 

Leng~h I Longitud; 

MF 11800 mm 

TENARIS SO MM.YY ASTM/ASME AISA106 88,911.13 21,34 3 SCH160 S/290 CATI SS SEAMLESS 207KPAX100 NDE 

1 

tms _ts to ce? ... ~_tnat ~ proauc~ aescn~-~d nal'? na~ oe~n manulacture.a~ sampwoa. tested, a~ 1nspected ~accordance with 
purchaser on!er requirements. This certmcate Is not a declaration of origin nor may it be used as a declaration of origin. 

GL 

. 

INSPECTION COMPANY 

COMPAAIA OE !NSPECCtON 

Company Name: NJA 
. Erltpto"yee !'ie,me: N/A 

t'L-31. . 

I"'AK Y 

Sleet Grade/ Grado de acero: 
8/290 CAT ISS 

Quantity 1 canUdad: 132 Pcs/pz 
5078.48 FT 72424 1.8 
1547.92 MTS 32851 KG 

Ends I Extremes: 
BevELLED AT 30 DEG. ASTM 

Nominal Wai9ht/ Peso Nominal: 

14.321.8/FT 
21.35 KG/M 

Stencilling (Pipe) 
Estarcido (Tubo) 

CSAZ245.1·07 CUSTOMER PO E1·2118 REV 1 Y 2 MADE IN ARGENTINA HN NNNNN LLLL PPPPP 

Por el prasente certificamos que el material aqui descrlto ha sldo labripado, muestreado, ensayado e inspeccfonado de 
ecuerdo a los requisites de su orden de compra. Este certWc.ado no as, nl puede s"erusado, como una declarac16n de origen. 

II Y 

QUALITY CERTJFICATI9N OEPT. 

OEPTO. OE CERTlflCACI6N OE CALIOAO 

PAOWNASoledad 

JRt:: 

CH.,O~AnoNOgeT. 
1 : RESPONSAaLE DEL DEPTO. os. CER.TTFICACI6N.os. CALIOAD 

A YERBE Eduardo ·. 

5 n cen 1ca a , 8 11 I& med anlll.s.stama compula o y e~ V<l dado eon rma o ~CI ca. I cert cado or g nal poseo lffipteso c logo 
TQnar!~ color Vflrdl. eri cato da qtll al po~ae<lor del ceriiJICIIdo enl/9;ue uns.copln. debom. gatanlltar.!~. ~~~· el o~glnnltnlct~ndaso 
resp0111able por e<ralit;illlti!IO llrgsl a lnd@l~atquler o1tell!cl6n ~/oflil;!ficq~n es\ai.lsu] 8 al I • 

FOR03171 

.. ...--.......---- ··-~ ,,..~......r::--:---,··~>...;..;:::;-
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ESSAW ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 764 
STEEL 

SO No.,!teni & Date.: 8006091 000040 2012112/15 Shlpmerit No.& Date.; 1000022861 2013/01/02 TC No., Date & Time : ESA-37980 2013101102-18:11:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.!Jtem: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE ANB PROFILES 1N. - BOLJ:IO.~-- ·· ··- 1000022861 

KAMA TO ROAD 920 KAMA TO ROAD 920 
• .C•• ,., 

CustPart No.: 

MISSISSAUGA,Ontario,Canada MISS!SSAUGA,Ontario,Canada Carrier: TRIPLE KTRANSPORTLTD-14008 (265) 

L4W2R6 L4W2R6 <../' 
Customer Sp~ification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GA 70 (106/ ASME SA516 GR 70 p·1A{ Meets NACE MR 01031astest Ed., NACE MA 01751atest Ed., BHN < 200 Calcium Treated 

for Sulphide Sh~e Control Normaflzed Norma~mp 167 ~F 17 min CVNL Req. 5/ 2 FT~LBF atO ~50.0 F Std Th'1ckness To! PVQ Top and Bottom Standard SUrface Flatness 1/2 
A20 Fine Grain ully Killed No Weld Repair _ 

Suppleinentary Instructions: Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905~206~1370 

lnsp T/R : Test Report As Per Spec Cust Use : PVQ 

ESSAR STEEl.. ALGOMA INC HEREBY CERTIFIES THAT THE MATERIAl.. HEREIN _DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. AlL RESUL TSARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT SE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945-4095 FDA 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENV!RONM_~NTAL CERTIFICATES AVAILABLE AT WV>'W.~SSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INOICATE;O WITH(") FINE GRAINED. " 
HEATS INDICATED WlTH (+)MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No-MS Quant'lty No. of Dimensions (T x w x L) I Batch No. HeatNo~MS Quantity No. of 
. Pes Pes 

0.5000 II X 120.000 II X 480.00 II AB6375 1- 2259P3-03 16 336 LB 2 0.5000 'X 120.000 'X 480.00" AB6376 2259P3-53 16,336 LB 2 
··············••·········•············cHEMICAL PROPERTIES ................................................ 

Heat No. (wt% c Mn p s Sl Cr Nl Cu Mo AI Nb v 8 Tl DO 
+ I 0.19 1.10 0.009 0.005 0.330 0.04 0.15 0.04 0.01 0.034 0.000 0.015 0.0002 0.003 0.4000 

2259P3" 
.... MECHANICAL PROPERTIES 

Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS - 2259P3 AB6375- 166 11 ALG 0.5000 NORM B HBW 155 

2259P3 AB6376 166'' ALG 0.5000 NORM B HBW 153 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVI ES I.ESENA QUALITY CONTROl.--

••wARNJNG.,. THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLYTiiAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND {2.) THE ANAL SIJQB~ 11 - '3 2.. \ 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WrTH THE REOUIREMENTS OF THE SPECif'ICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO OOAUFY THE STEEL FOR NljTEM • N 1 \ 'i?ei'M>t\ 
SPECIF'ICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCUlATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL • ~..,. t' -

4 ACCEPTED DATE, lf ·~ J3 
Date:2013/01/02 Time:18:11:54 Pageno:1 of (2 

------------------------------------------------------------------------------------------~=S~IG=N~~T~~=E=·~ .. ·=·~====::~~ 
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ESSAR'1,.. ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 7B4 

STEEL . 
SO No.,Jtem & Date.: 8006091 000040 2012/12/15 Shipment No.& Date.: 1000022861 2013/01/02 TC No., Date & Time: ESA-37980 2013101/02- 18:11:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.fltem: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATEANDP-ROFILES·IN - BO~NO::-• - . .. . - 1000022861 

KAMA TO ROAD 920 KAMA TO ROAD 920 
•·· ,. 

cust.Part NO:: 

MISSISSAUGA,Ontario,Canada MlSSJSSAUGA,Ontario,Canada carrier: TRIPLE K TRANSPORT LTD- 14008 (265) 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 p1A{ Meets NACE MR 0103 fastest Ed.,_N_f.CE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 oF 17 min CVNL Req. 5/ 2 FT-LBF at 0-50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Fine Grain ully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905w206~1370 I 
lnSp T/R : Test Report As Per Spec \ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE: AND TESTE:O IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECOAD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED- EXCE:PT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945·4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 1 0204:2004 TYPE 3.1 
IS6-6UALITY AND ENVIRONMENTAL CERTIFICATES AVAILARLE AT WWW.ESSARSTEELA GOMA.COM 

... . MECHANICAL PROPERTIES ... 
Impact Tests 
Heat No. Batch No, SRCE LAB GAUGE COND MEfH DIR LOC SIZE TEMP("F) EN ERGY(ft-lbf) ENERGY 

AVG{ft·lbf) 

2259P3 A86376 166' ALG 0.5000 NORM CVN L B FULL -so 110196101 136 \ 

2259P3 - A86375- 166" ALG 0.5000 NORM CVN L 8 FULL -50 115106118 113 

Tensile Tests 
Heat No. Batch No. SACE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

2259P3 A86376 166" ALG 0.5000 NORM .2 T 8 52.5 74.5 8 26 

2259P3 - A86375 - 166" ALG 0.5000 NORM .2 T 8 53.5 74.5 8' 27 

K.UGHADPAGA ~ESENAQUALiTYCONTROI.;-
MANAGER METALLURGICAL SERVIC SOB: / 2 • 'J' ;2. . , 

-WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANAL 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE Willi THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE AESUL TS OR VALUES REPORTED HEREIN CAN NOT SE USED TO OUALIFY THE STF.El. FOR 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT SE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL ~~~~;PTED '!~ LfitcJ~; 

------------------------------------------------------------------~ 



ruu<l<l 
Titaaja Purchaser 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Tilaus nro Order No. 

T0-9392 
Todistus Certificate 

31 

Tojmltustyyppl Delivery type 

TOTAL DELIVERY 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

Tllausvahvistus OrderConfirmation 

27492 
Lalvaus Shipping 

EDENBORG 

EN 1 0 204-3.1 (2004) 
Vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
L5T 2J8 MJSSISSAUGA CANADA 
Asiakkaan merkki Shipping mark 

Laatulelmaus Quality S1amping 

SA516GR70MTL TV 

Sulatus nro levy mo Cast No. Plate No. 
XXXXX XXX XX XXX 

~f~~~~~1~i~~~r 
Vasiaanottajan Ieima 
Stamp of Surveyor 

Muut leimaukset 
Other Slam s 

Plliv!lmilatil Date 

28.11.2012 
Valmls13jan merkkl 

4/10 

A 27492 -001 
30.10.2012 

Mark of the Manufacturer 

Jo.lxx 

Tuote Product 

HEAVY PLATES 
Laji Grade 

Toleranssit Tolerances Te!<nlset vaatimoJ<set ja/lal vlralllset ml!llr!lykset Tec:hn'1cal terms of Deflvery and/or OffiCial Regulations 

ASME SA-20, 2011A 

SA516 GR 70 MTLTV ASME SA516-11A/ASTM A516-10 
Laatuselvitys Quality Spedfica6ons 
PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Positio Mitat mm 
rtem Dimensions mm 

NORMALIZED STEEL PLATES 
SURFACE CONDITION EN 10 
011 44.45 X 3048 X 
011 44.45 X 3048 X 
SURFACE- CONDITION EN 10 
012 50.80 X 3048 X 
012 50.80 X 3048 X 
VACUUM DEGASSED 
SURFACE CONDITION EN 10 

--013 63.50 X 3048 X 
013 63.50 X 3048 X 
VACUUM DEGASSED 

Merkki 
Marke 

163-2:2005 CLASS B3 
7315 1 3/4X120X288 OMS PO 9392 
7315 

163-2:2005 CLASS B3 
7315 2X120X288 OMS PO 9392 
7315 

163-2:2005 CLASS B3 
7315 2 1/2Xl20X288 OMS PO 9392 
7315 

SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
014 76.20 X 2590 X 6147 3Xl02X242 OMS PO 9392 
014 76.20 X 2590 " VACUUM DEGASSED 
SURFACE CONDITION EN 10 
015 88.90 X 2590 X 
015 88.90 X 2590 X 

6147 

163-2:2005 CLASS B3 
6147 3 l/2Xl02X242 OMS PO 9392 
6147 

• .. 
••• 

Sulatus levy nro 
Cast late No 

1 7780 57746 031 031 
1 7780 57746 032 032 

1 8891 56889 041 041 
1 8891 56889 049 049 

1 11114 -58352- 031- 031 
1 11114 58352 032 032 

1 9526 58529 021 021 
1 9526 58529 022 022 

1 11114 58141 021_ 021 
1 11114 58141 022 022 

10 96850 
62 318416 
62 318416 

Raahe Steel Works T'lten tod'1stamme, ettll.to\m'rtus on tllausvahvistuksen mukllinen. 
We hereby ~;ertify that the material des~;ribed above has been tested and complies with th6 terms of the order<:onfirmat!on. 

T estaus ja tarkastus Testing and Inspection 

/-..£(_ ,t....Z--
JAAKKo Ju6so 
Valtuutettu tarkosta]a AuthOrized inspeeijon representative 

~"o YhtiOn nimi Company Name; RUUKKI METALS OY 
Kotlpaikka Registered Office: HELSINKI 

Osoite Address: PL 93, P.O Sox 93 
FIN-92101 RAAHE, FINlAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2735 
+358 20 592 2736 

LESENA QUALiTY CONTROi.--~ 

JOB, I '2 - 3 2. I 
ITEM, SG! A 

1 
s s!B 

ACCEPTED DATE, '_,/ £+/3/t3 I 

''.? .. >WU_RE .. . Zit::_ _______ //.";;\, 'f 
··- ·--~ 

Tl!m.ii on slihkOinen kopio alkuper.liisesta asiakirjasta. 
This Is an ele-etronle eopy of the original document. 

Y-tunnus Business 10: 2389445-7 



fUU<I<I 
Titaaja Pt~rchaser 

OLBERT METAL SALES LIMITED 
SUITE 305 
Tilaus nro Order No. 

T0-9392 
Lajl Grade 
SA516 GR 70 MTLTV 
Laatusel\litys Quality Specifications 
PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 

Raahe Steel Works 

Testaus ja tarkastus Testing and Inspection 

~~u&~;o---------
.... valtuutettu tarkastaja Authot1zed lt'ISpeetlort represorttaf1Ye 

AINESTODISTUS TEST REPORT 

EN 10 204-3.1 (2004) 
Vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
SUITE 305 
Asiakk:aan merkkl Shipping mark 

Ltsavaatimukset Add~ional requirements 

T~l.ten todistamme, eM toimitus on tilausvahvlstuksen muka'1nen. 
We hereby certify that the material described above has bl;len te">led and complies with the terms of the order conflrma~on. 

g Yhtillrt niml Company Name: RUUKKI METALS OY Osoite Address: PL 93, P.O Box 93 
u.. Kotipa!kka Registered Office: HELSINKI FIN-92101 RAAHE, FINLAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekopio Talefax: 020 592 2736 
+358 20 592 2735 

8/10 

A 27492 -001 

30.10.2012 
P~ivamat.l~ Date 

28.11.2012 

Jallruvavalettua happiterilst(l 
Oxygen steel, oonlu'luous casting 

Fu!ly kllled, Fine grain practiced 

LV 

-··.o=-~ 

l.-E6£NA QIJA,i..lTY CONTROL 

JOB, IZ-32-
. ITEM, SG&tA J 5 G IB I 
,

1

' ACCEPTED DATE, Rc 1.\- ~. 3jl3 
. SIGNATURE •..•.••• ~ 

Y-lurmus Business 10: 2389445-7 



rUU<I<I 
ANAL YYSITODISTUS ANALYSIS CERTIFICATE 10/10 

ANAL YSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERTIFICAT A 27492 -001 
CEPTH<DHKA T AHAni-13A 30.10.2012 

sutatus nro 
Koo "l:l Pooltio 

CoO< Analyysi% Chemical composition% Chemisch Zusammensetzung% Composition Chimique% AHen!13 nnesK>!% ("=ppm) P~ivilmil~rll Date Datum Date flare 
Cast No TestNo Item c., 
Schmell:en N r Praf Nr. Pos. caq 
NOd&COill~n Essai No Poste C>; 

p N~Antla!G<1 N~ npo6o1 nol. C•O< c SI MN s AL NB v 
57746 011 .41 .204 .38 1.14 • 013 .003 .047 .015 .008 

56889 on .41 .209 .37 l.l.4 . 012 .001 .040 .015 • 012 

58352 - 013 .43 .:as ·" 1.14 . 012 .001 .037 .015 .014 

58529 014 .41 .208 .35 1.12 .011 .002 .038 .015 .009 

58141 015 .40 .208 .36 1.10 .008 .001 .039 .015 .011 

CEQ=C+MN/6+(CR+MO+V)/5+(NI+CU)/15 

Raahe Steel Works 

Testaus ja tarl!astus Tasting am! Inspection !<1C!'Iorr~~<e 1'1 KOHTpOno Ka~eellle 
prufung und Kontrolla E:ssals at ContrOia 

;----f.1. t,t-t'--
JAAKKO JUUSO 
Valtuutattu tarl!astaja AuthOii%ed inspection representative YnonHOMo~eHHoti:II'IHcneKTop 
Saclwerstl!nd'• er Ins ctor autor'lse 
YhtiCin nimi Company Name: RUUKKI ME:TALS OY Osoite Address: ?L 93, P.O Box 93 
Kotipaikka Registered Office: HE:LSINKI FIN-92101 RAAHE, FINLAND 

TI cu CR NI 

.004 .Oll 0.05 o. 04 

.005 .010 0.04 0. 04 

.004 .011 0.05 o. 04 

.005 • 012 0.05 0. 04 

.005 • 014 0.04 0. 04 

Puhelin Telephone: 020 5911 
+358 20 5911 

28.11.2012 

MO B ZR 

.004 .0003 .001 

.003 .0003 .001 

.004 .0003 .001 

.008 .0003 .000 

.003 .0003 .000 

Steel manufactured and supplied by Rautaruukklls free from radiation. 
npof'r.laO.O~MB~ He MeT!lnilYPrH~eCKOM ~OM61<H8Te «Rau\aruukki~ ~ rtOC"r8BilJieMa~ 
:~aKe3~~<KY cram. He 1'13n)"lem pa.o~<au~~<. 

Telekopio Tlefax: 020 5922736 
+358 20 592 2736 

Y-tunnus Business ID: 2389445-7 

LV 

/8 



NUCCR Mill Test Report ...... PLATE NJLL 

fa'lllng: Oaf• ~ 1111912112 . Load No..: 343313 Cust. Otd~~rNo. ~ N IIIJI13 
v.hlc: .. No: NOKL 1:25339 Sold To: 

Ouronl8r Jlo.: 1:115931n 

SAUUELP~TESAUES 
12TEALA'YaiUE 

ShipT.o-: 8AWEL A.JU'I:;$1\J.ESQOSTEEt. 
Spi!ICmcatlt:N'I : UICICa'•x t20.0M"' 1C o4BI.4EII'" 

,.,... ..... .. 

AST.M A516 7U...,IIASME SA !S-f ill 10 SA!,s-415 PVQ 2f11 AdClenda STDNEYCR!I!K 
HMti!..TCti.DN LBP4Z3 

1r. ~~~ ~liL!ecl nnasl'ilil'l PQCI~b)'EJuctnc- mto=a. ~0""1111!1 ~-,....~ (Jrt 1'-!I'W.Ifl:lrf!IF 
llflllfClii)'IIUnot~a.tllllnl'lodAeti'JIIIIbildllf\ltGid'll'!fS molaMf. P!oocl\le:edssom!II'U:Jweas\4!fllcl'18tll pl!ll:e -rolled.'llllfaU 
.ulbel\llba!ID!.d:ln-~. 

® 
Ylllldti)'O!SB.l,IM1htd-...~tpedfft.. e.q '"~~~PSJ 
~=~~Cllt5a 
D;iJ!IIrtMI.-,d"II'IMI:Iaoliii'H ~U!e U6o\, PSO IKIOt:lOQB:cdRtld('~l~:SAIQualii)'~P4!illl'llllrflltiS:IJ:6.0S).PED9i"l'23feC 7.12#r1~1, Pn. 4.:S Co..,_. 
D1N.!IOOC93..t.e.tai,034:l.t6(2004l,OIJ'(BI1CI2!MI.3".1~)CCimpbnt.FQr1a$!11lflideiCJt4,Qu~~-llf.l!lnC8~~ 

-· f.HAJ'Jl.T'ON'T'fr. DH) STATION WT 
HAHLTOH TFR.ON1.!W:PC1 

.... 

L£SENA QUALITY CONTROL--

. JOB, I 2. - 3 1._ 
I ITEM, s Glfl- s G 18 :1 

ACCEPTED DA~ fattc.? 
SIGNATURE,... -

= 0 

= 



CERTIFICATE OF INSPECTION & TEST ORIGINAL 
ST &H CORPORATION (EN 10 ) 

;Sf4n-3 Shinwo1-ri. rwyemyun, Gimhae-si Gyungnam, Korea 
204 3.1 

Te1:82.51.744-4680(51ine) Fax:82.5!.744-4670 Certified to IS09001:2008, 18014001:2004, PED97123/EC by LRQA CE 
E-mail : stcorpn@komet.net Certified API Spec QI and API Spec 6A (Licence No: 6A-1284) RPS~~~~ 

Customer : COMCO PIPE & SUPPLY CO !Contract No.: 01-3758 jReport No: MHJ7706 Date: DEC.26.2012 
Spec. For Material : ASTM!ASME AJSAI05N-1l(NACE MR-0175) . Heat Treatment 

Chemical c Si Mn p s Ni Cr Mo Cu v Nb Composition(%) 9JO"C NORMALIZED 

MAll 0350 0.350 1.050 0.035 0.040 0.400 0.300 0.120 0.400 0.080 &AC 
Heat No. 

B4505 c--
MIN 0.100 D.600 

""' 0230 0.210 0.930 0.009 0.006 0.0!2 0.158 O.Q18 0.010 0.003 Dimensional 

Tension Test Charpy Impact Test (10x!O mm Specimen Size) Inspection 

Size of Specimen(mm Yield Tensile Red of Individnal Average Notch Type Hardness Bending 

Gage Stren,oth Strength Elougation Area min min 
Test Test ANSI Bl6.5- 2009 

Dia Length MPa MPa % % (HB) 90:120(180°) 

MAX Test Result 187 GOOD 
12.5 50 Temp 

MIN 250.000 485.000 22.000 30.000 <D ® ® Avera,oe 

12.5 50 375.000 575.000 37.500 62.000 !46, !50 Ultrasonic 

Q'TY ITEM/SIZE Q'TY ITEM/SIZE 
Examination 

ITEM/SIZE Q'TY 
N/A 

!SOLBS WNFF XI! 
12 BLANK BLANK Magnetic 

24" Particle 
!SOLBSBLFF .E..'(amination 

24'' 
12 

N/A 
!SOLBSBLRF 

30 Remarks: 
24'' 
!SOLBS WNRF XI! ) 

••CE = 0.42 
14 

(LONG FORMULAA) 
24' . "" ---·--~. 

!SOLBS WNRF o11J 
20 

24' 

~ • NOTE : W.C:Water Cool O.C.Oi I Cool We hereby certify that the material hereln has been made 

lMPa = 145.037 psi A.C:Air Cool N.A:Non Action and tested in accordance with the above specification 

lMPa = o. 145037 ksi N:Normalized A:Annealed and also with the requirements called tor by the above order. 

1psi = 0.006895 MPa Q.T:Quenched and Tempered 
lksi : 6.89476 MPa N.T:Normalized and Tempered Witnessed by/ K. S. KIM Manage ofQ.A Dept! H. J. LEE 

- -ST 80114-00 I LESENA QUALITY CONTROl.. ST&H CORPORATION 

~. -------·-···-···· .. 
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i..~StE~!A S"fEEL ··~ · 

ACCt=PTAALE TO 

13-Pl(d] -

~ UNJ:TED STATES STEEL 

MIU.OROER/ITEMNO. 
DA00223 02 I SHIPP.ERS NO. 

Tl.l.580 

$OLD TO ADDRESS 

U S ST:EEL Ttmtr.r.Alt PRODUCTS CANADA 
C/O COMCO PIPE & SUPPLY CO 
333 7TH AVE SW STE 2150 
PO BOX 457 
CALGARY AB T2C 2Zl. 

TUBULAR PRODUCTS 
CERTIFIED TEST REPORT 

{IN ACCORDANCE WITH ISO 10474/EN10204/0IN50049 .. type 3 1j 
P.O.NUMSER 

G:t.-2590 

MAIL TO ADDRESS 

VEHICLELO 
1 8018PC ON 

U S STEEL TUBULAR PRODUCTS CANADA 
C/O COMCO PIPE & SUPPLY CO 
333 7'l'B: AVE SW STE 2:1.50 
PO BOX 457 
CALGARY AE T2C 2Zl. 

SPECJfiCA110N AND GRA~ 

DATE: l.l./1.7 /l.l. 
T:tME: 04:46:59 

SERIAL NO: L003846l. 

VENDOR 

USS TUBULAR PRODVCTS 
2199 EAST 28'l'R ST. 
LORAZN, OR 44055 

/ 
PIPE CARBON SMLS STD PIPE.ASTM A106-*08 GRADE B ASME S~06-*20l.O ED~TION GRADE B AST.M A53-*07 GRADE B 
ASME SA53-*2010 EDJ:Tl:ON GRADE B BLK REG MILL COAT PE B1!:V 30 DEG MEETJ:NG ALL TBE APPLI:CABLE REQUJ:REMENTS 
OF NACE STANDARD ~-Ol.-75· *:2003/COR.l.:2005 AND MR0l.03-2007 

MA"""'L 
COND, AS ROLLED 

TENSILE 

PRODUCT TEST·lYPEI TEST GAUGE 
IOENT1FICATION ORIENTATION CO.ND. WICTH 

:rn 
MA3234 S'l'R.:CP/L/B A:R ~-500 

•• END 0 

LEGEND: L- LONGITUDINAl. 
U•UPSErr 

c MN p 

PROOUCT TYPE IDEN'TlFtCAnoN 

z.m3234 HEAT 
Ml\.3234 PROD 

i20 :t.:os 01.3 

l1a J.1o7 OJ.2 
z.m3234 PROD [' l!os 014 

t· ~ 

\o_o, 
24.000(609.600) 

ln(mm) \ WAU.: 
0.500 (12.700) 

YJELO I!XT% 

PS~ I .so 
MIN: 40000 I 

"""' 4.9.900 .so 
DATA TH::CS !sHEE1 

I 

QT • Qualcti & TEMPERED 
SR ·STRESS REUEVED 

MIN: 

MAlO 

•• 

TENSILE Yfr ELONG% 

PS~ (IN2" ) 

70000 MAlO MIN: 

29.5 
77000 0-6'5 40.5 

AR·ASROLt.ED B-SODY 
TR. •'lllERMOMECHAN!CAL ROllED 

s ., cu "' CR MO AL N. V B n 

002 !21 !l.l. :as :as :o2 :o27 :a3 0003 :ao2 
OOJ. l2l.. [11. ~06 los 102 lo32 jo3 0003 loa~ 
002 : 2l. :10 :06 :OS :a2 

f" 104 

0004 j003 
F Df"A ·m:s "F f~ • i 

HARDNESS MIN KYDRO 

:SCALE::BltB PS~ 

MIN: 1:11:1.0 ..1.000 
MA>O 99.5 

B 83.2 ~000 

W·WELO 

CB co 

:aal. . 

! 
joa:t 

~002 

' I 

!n(mm) 

~SEC) 

, 

s 

c.s.• 
MAX 
.so 
.u 
.39 
.42 

"'C.E. IS BAS!::O ON THE FOLLOWING EQUA110N(S}: CE~C+(MN/6)+(CR+MO+V)/5+ (N::C+CU)/1.5 

(%) 
2 

DECIMAL PosmoNs FOR ELEMENTS ARE JNDlCATED BY THE LEFT MARGJN;-¥ER'I'I<;At001TEo-t.1NcoR DECJM~:lENTS REPORTED IN MASS FRACTION 

@@ 
I JOB1LESE;_,;~TkCOftTRI PAGE J. OF 

'3..:.. i cr 

1 rrEM, ,2 Cf x)l -1:_;;_'"'". .. __:_~~-----~·~· .~.~~-



_ ............ 
ACCEPTABLE TO 

13- "f' 2.0( 

@ UNJ:TED SV.TES STEEL TtJ:B'OLAR PRODUCTS 
DATE: ~~/~7/~~ 

TJ:ME· 04·45·59 . . . 
nN.• ~sJEST SERIAL NO: L003E!46l. 

I S-ERSNO. 

02 TUSRO I_, , •• 
00, OAS7 

~~~w. 
"" I o.n .• 24,,ooo L~o9.~oo} ., •• , IWAL~ 

(12.7001 

PRODUCT 
FLAT BEND ·- ••• DIR _}Wc: ,.,., 

""" =-IDENTIFicATION SIZE COllAPSE 

DEG 
OK 

•• I= OF DA: fA T>r: :s SBEl jT •• 

LBBEND B·OODY W·WELO 

' YE5 RESULTS, 

~~~~wr 
x 00 ..X. oono L ..X. LJT 10.0% NOTCB: 

ID oono J UT 

I !PLAIN ENOl MPI. UT 
SPECIAL I )!NSP MPI. UT 

!DRIFT . _DRIF1 

MELTED AND MANU"FA~ IN THE USA. NO REPAIRS BY WELDJ:NG. NO MERC'tt.R.Y OR MERctm.Y 

COMPOUNDS ARE .P.DDED TO = S'XEEL AND ALL MERC'U:R.Y BEARING EQUIPMENT ~S PROTECTED BY A DOU'BLE :S.O'O:m).ARY 

OF CONT.uNMEN'I'. 
PRODUCT WAS HOT ROLLED AND HOT F::tN:t:SHED 
P:tPE ALSO MEET .TRE REQUJ:REMEN'l'S OF_' AST'M Al.06 GRADE C & ASME S~05 GRADE C 

iKJS JS TO cai.TlFY'THATTJoiE PRODUCT DESCRIBED HEREIN WM MANUFACTURED, 
SAr.tPl.EO, TESTED AND/OR INSPECTeD IN ACCOROANCEWfTH 'TME SPECIFICATION 
AND fULfiU.:S THE REQIJIREMENTSIN.SUCH RESPECTS. 

PREPAAEDBYTHEOFFICEOF: R. liARR:tS ·- IO.NAGER, Q.A. 

~tt·----=1=1~/=1~7~/=1=1~-

I~ESENA QUALITY coN'-r;,o-a:-
Jo.s, S .foek. 

l iTEM, 24-'' f.. H 
A [[I:CTt'r. .... • ..... , I I 

PAGE 2 OF 

'""""'' 

2 



. 

ACCEPTABLE TO 

REQUiHi:ivlENTS 

I ":1. _ D 'l·./"l-7 

@ um:= STATES STEEL 

SHIPPSRS,NO. MILl ORDERfl'l'EM NO 
DA00223 02 I Tl.l.SSO 

SOlD TO ADDRESS 

t1 S STEEL TtT.B'CLAR PRODUCTS CANADA 

C/0 COMCO PIPE & SUPPLY CO 
·333 7TH AVE SW STE 21.50 

PO BOX 457 
CALGARY AB T2C 2Zl. 

TUSULAR PRODUCTS 
CERTIFIED TEST REPORT 

(IN ACCORDANCE WITH ISO 1D4741EN10204/DIN5tl049 "'type 3 1 .. ) 
P.O. NUMBER 

Gl.-2590 

MAIL TO ADDRESS 

VEHICLELD 
SOl.SPC ON 

U S STEEL TnaULAR PRODUCTS CANADA 
C/O COMCO PIPE & SUPPLY CO 
333 7TH AVE SW STE 2150 

PO BOX 457 
CALGAR.Y AB T2C 2Zl. 

Sf'EC!FICATION AND GRADE 

DATE: l.l./:1.7/l.l. 
TJ:ME: 04:46;59 

SERIAL NO-: L0·038461. 

VENDOR 

USS TUBULAR PRODUCTS 
21.99 EAST 28TH ST. 
LORAIN, OR 44055 

PIPE CARBON SMLS STD PIPE AST.M ~06-*08 GRADE B ASME SA106-*2010 EDITION GRADE B AST.M A53-*07 GRADE B 

ASME SA53 -•2010 ED:tTION GRADE B BLK REG M:rLL COAT PE BEV 30 DEG MEETJ:NG ALL TEE APPLI:CABLE REQUJ:RE:ME:NTS 
OF RACE STANDARD MR-01-75 •:2003/COR.1:2005 AND MR0103-2007 

MATERIA.t. 
C:ONO: AS ROLLED 

O.D.: 
24.000(609.600) 

YrEt..O EXT% TENSILE Yrr 

l~t[mltl} lWAU: 
0.500 (1.2.700) 

ln[mtn) 

ELONG% HARDNESS MIN HYDRO ~ 

PRODUCT 
loemFICATlON 

TENSILE 

t=TYPEI 
ORIENTATION 

PSJ: J • 50 PSJ: 
~~~ h.-.,~,,c--c~<,o~o~o~oe71 ~~1o.rn~o,-e~7~o~ono50o,o-t-;~~~~~-"---f~~~~--~~~~-t--~-j 

(1N2tt ) SCALE:B:RB PSI 

""'' MIN: MIN: oooo.O .J..000 0 

MA3234 STRJ:P/L/B 

LEGEND: 1. -L.ONGfruDINAL 
U·U?SET 

PROOUCT TYPE IOEN'TIFlCATlON 

M:A3234 BEAT 

MA3234 PROD 
MA3•234 PROD 

1.500 49900 

END of' DATA TRJ:S 

.so 
!sE:EE'J ww 
I 

I 

I 

I 

T ·TRANSVERSE. QT ·QUENCH & TEMPERED 
NM • NORMALIZED SR· STRESS REUEV'EC 

c "' p s .. cu ~ CR 

:2o J.:os OB 002 :21 :J.l. :0G :as 
\J.a ~07 OJ.2 OOJ. l21 \11 \as \OB 

120 

!los OJ.4 002 :21 :1.0 :as :OS 

T ND F D 1 ~IS SF ~· 

29.5 
77000 0.65 40.5 

AR:·ASROLL.ED B·BOCY 
TR • iMERMOME.CHANlCAL FI:01.LED 

MO AL ' v B n 

:o2 027 :o3 0003 :oo2 

[02 032 ~03 0003 (001 

:o2 033 
104 

0004 i003 

•c.E. IS BASED ON THE FOU.OWING EQUA1lON(S): CE•C+(MN/6)+(CR+MO+V)/5+ (NJ:+CU)/1.5 

MAX: 99.5 

" 83.2 ~000 

W-WEL.C 

CB co 

~0011\ !001 

\0021: 

l 

DECIMAL POSmONS FOR ELEMENTS ARE INDICATED BY THE LEFT MARGIN, VERTICAL DO.:r::te.Q.LINE OR DECIMAL POINT. ELEMENTS REeOB..TED IN MASS FRACTION 

5 

C.E.• 

MAX 
.so 
.n 
.39 
.42 

(%) 
2 I I.ESENA QUAl.ITY CONTROl. \PAGE J. OF 

V;;-:'1 ~ 1 JQB, s ..f-o cJJ:_ 
I~ ~ ® I ITEM, 'J I.J. ,, v 1-1 , /,_:__ ______ ~· 



ACCEPTABLE TO 
~~~~.ffHC 
.liW;.\~...;Je~~~t::~ 

REQUiRHAENTS 

~ UNl:TED STATES STEEL 

MIU. ORDER/ITEM NO I DA00223 02 
MATERW. 
COND: AS ROLLED 

PRODUCT 
FlAT IDENTIFJCA110N 

MA3234 OK 

........ L-LONGn'UDINAL 

TEST /INSPECTION 

FULL LENGTI-1 VISUAL 

FULL lENGTH EMI 
FUlL LENGTH MPI 
FUlL LENGTH l1T 

END AREA INSPECTION CPLAIN ENOl 

SPECIAL END ~EA (SEA) INSP 

FULL LENGTii DRIFT 

TUBULAR PRODUCTS 
CERTIFIED TEST REPORT 

DATE: l.l./17/l.l. 
TI:ME: 04:45:59 

SERIAL NO: L003S45l. 
(IN ACCORDANCE WITH ISO 104741EN10204/DIN50049 .. ty 3 pe .1) 

SHIPPERS. NO. l P.O. NUMBER 

Tl.l.SSO Gl.-2590 001.0857 
O.D.: lr>(mm) IWALL: 

24.000{509.600) 0.500 (1.2.700} 
CHARPY V.fi!OTCH IMPACT TESTING 

BEND OIWN "'" D<R 11iST 

"'"' '"" -'"" COLLAPSE LDC. CONO. 1 3 ,, 
AVG 1 3 

DEG 

•• END OF DA :AT.!< s Sl'!El T ** 

T ·TRANSVERSE B-BOOY W·WEU> HAZ- HE.t.T A.FFI:C"!'ED ZONE 

TEsnNG I 1NSPEC110N INFORMATION 

"" RESUL"ro/COMMENTS 

X 

X oo_x. oono l__lL_ UT 1.0. 0% NOTCX 

ID oono l UT 

MPI UT 
MPI UT 
DRIFT MANDREL SIZE: 

AOOmONAL NOTES/COMMENTS 

MELTED AND MANUFACT'O:RED IN THE USA. NO REPAI:RS BY WELDING. NO MERCURY OR MERCtr.R.Y 

3 

COMPOUNDS ARE ADDED TO THE STEEL .AND ALL MERCORY BEARXNG EQUIPMENT ~5 PROTECTED BY A DOUBLE BOUNDARY 

OF CONT.Al:NMENT. 
PRODUCT WAS HOT ROLLED AND BOT P'J:NJ:SRED 

PJ:PE ALSO MEET TRE REQUJ:REMEN'!'S OF ASTM AJ.06 

THIS IS TO CERTlFY 1HA.TTHE PRODUCT DESCRIBED HEREIN WM MANIIF.A.cntRED, 
S.A.MPU:O. ~AND/OR INSPECTED INAC~RDANCEwmiTHESPECIFICA110N 
ANO. FULflU.S THE REQUIREMENT5lN SUCH RESPECT~. 

PR~AREO BY THE OFRCE OF: R. HARRIS - MANAGER., Q.A. 

"""'--~=~=/:..=~.:.7:..1.::~.::~'---

Gl>ADE C &. ASME SAl.06 GRADE C 

PAGE 2 OF 

ln(mm) 

AVG 

2 
•• 



r• LESENA STEEL 
[AcCEPTABLE TO 
r ASW¥11E I REQUIREMENTS 

~~-P?IY1 

~ UNU'~D STATES STEEL 

SHIPPERS NO. MIU.ORDERflTEM NO 
DA00223 02 I Tl.l.SSO 

SOLO TO ADDRESS 

U S STEEL TUBULAR PRODUCTS CANADA 

C/0 COMCO fZPE & SUPPLY CO 
333 7TH AVE SW STE 21.50 
PO BOX 457 
CALGARY AB T2C 2Zl. 

TUBULAR PRODUCTS 
CERTIFIED TEST REPORT 

(lN ACCORDANCE WITH ISO 104741EN102041DIN50049 "type 31") 
P.O.mJMBER 

Gl.-2590 

MAIL TO ADOR!;SS 

vanct.:e 1.0 
8018PC ON 

U S STEEL XOBOLAR PRODUCTS CANADA 
C/O COMCO P:CPE & SUPPLY CO 
333 7TH AVE SW STE 2150 
PO BOX 457 
CALGARY .AB T2C 2Zl. 

SPECIACATION AND GAADE 

DATE: ~l./1.7/l.l. 

T::tME: 04:46:59 
SERIAL NO: L003846l. 

VE>IOOR 

USS TUBULAR PRODUCTS 
2199 EAST 28TH ST. 
LORAIN~ OB 44055 

P~PE CARBON SMLS STD PIPE ASTM A106-*08 GRADE B ASME SAl.06-*2010 EDZT:CON GRADE B ASTM A53-*07 GRADE B 
ASME: SA53-*20l.O EDJ:T::r:ON GRADE B BLK REG MJ:LL ,COAT PE BEV' :30 DEG Mi!:ET:tNG ALL TliE APPL:CCABLE REQUl:REMENTS 
OF NACE STANDARD MR-O:l.-75 *:2003/COR.l.:2·oos AN!> MR.0l.03-2007 

MA."''ER:IAL 
CONO: AS ROLLED 

PRODUCT 
l0Em1F1CATION 

MA3234 

LEGEND: 

PRODUCT 
IOEN11FlCATION 

MA3234 
MA3234 
MA3234 

TENSI:LE 

TEST TYPE! 
O!Ul:NTAiiON 

STRI:P/L/B 

L • LONGITUDINAL 
U•UPSET 

lYPE 

m:AT 
PROD 

PROD 

jo.n, . 
24-000(60.9.600) I~ lmm) . L WAll.: 0.500 (12.700) 

YIEl.D EXT% 

TEST GAUGE PSZ I .so 
CONO. W/OlH MIN: ..,oooo I 

J:N """' AR 1.500 4.9900 .so 
!s:e:EE1 
I 

•• END 0 r DATA THI:S 

I 

I 

I 

T • TRANSVERSE QT • QUENCH & TEMPSU:O 
NM - NORMAUZED SR- STRESS REUE'VED 

c MN p s ~ cu "' 

!20 J.:os 0~3 002 !21 !l.l. :as 
\18 1[07 0~2 00~ ~ 2:l [:tl. \06 

J.!oo OH 002 i2l. "-0 !as 

MIN: 

""" 
** 

CR 

:as 
!oa 
1os j20 

t NO F D~A ">us sF El • 

W<SilE vrr Et.DNG% HARI>'ESS M!NH'YDRO 

PSZ (IN 2 .. ) SCALE::ERB· PSZ 
70000 MAlO MIN: MIN: oo.O ~ouo 

2.9.5 """ .95.5 
77000 0.65 40.5 . B. 83.2 1000 

AR ·AS ROLLED B•BODY w.wao 
iR-THERMOMI:CHANICAL ROUEO 

MO AL ' v • TI ce co 

;o2 027 i03 0003 :oo2 iDOl. 
!o2 032 \03 0003 \001. lo 01. 
j02 033 

!04 
0004 1003 l002 

ln(mml 

"""'"""" 
0 

5 

C.E." 

MAX 
.50 
.n 
.39 
.42 

•c.e. IS BASED ON THE FOLLOWING EQUA110N(S): CE•C+(MN/6)+(CR+MO+V)/5+ (~+CU)/l.S 

DECIMAL POSmONS FOR ELEMENTS ARE INDICATED BY THE LE~:FT MARGIN, VERTICAL DOTTED LINE OR DECIMAL POINT. ELEMENTS REPORTED IN MASS FRACTION 

. ~--.:f:l![i'IA QUALITY CONTR~ PAGE ~ OF 

1 Jos, S+edc 1;t 
'J Ll." v w .. ..t'· ITEM, 

(%) 
2 



~~ .. LESENiiii75E~ 
ACCEPTABLE TO 

. ASIIVHE 
REQUIREMENTS 

~ UNITED STATES STEEL Ttr.eU'LAR PRODUCTS 

>R'i,~~~~:rw.~ TEST {IN 

" 02 I T"<An I P.O.NUM6ER 

l "type 3.1'1 

DATE::- l.:l/1.7/l.l. 
TDIE~ 04·46'•59 . . 

SERIAL NO:. L003846~ 

00~ 857 

~~~- AS I 
0

~"24.000(609.60o> '"':""' 1· ~0.500 (12.700\ 

' PRODUcT RAT BEND """'" "'" OIR Th'J: ,...,. ~. IDEJmFICATlON SIZE COLLAPSE 

DEG 
OK 

•• !>:= OF DA' :A TE: (s SHEl IT •• 

U!OENO 8·600Y W·WELO 

YES 

~ 
X 00 -"- oono L.z_ llr ~ .0% NOTCH 

10 oono L llr 
1 UT 

UT 

.SIZEJ 

AND MAN'tT.FACTU:RED :CN THE USA. NO REPAIRS BY WELDJ:NG. NO MERCURY OR MERCURY 

COMPOUNDS ARE ADDED TO THE STEEL AND ALL MERCURY BEARING EQUI:PMENT :rs PROTECTED BY A DOUBLE :BOUNDARY 

OF CON'l'AINMEN'l'. 
PRODUCT w.AS ROT ROLLED AND ROT FXNISEED 
P:IPE ALSO MEET THE REQUIREMENTS OF ASTM Al.05 GRADE C & ASME SAl.06 GRADE C 

11fiS IS TO CERTIFY THATlHE PRODUCT DESCRIBEO HERE!N WJ.S MANUFACTURED, 
SAMPLED, Tm'EO ANOIOR INSPECTED IN ACCORDANCE WITH THE SPECIFICATION 
AND FULf'IUS THE REQUIREMENTS IN SUCH RESPECTS. 

PREPARED BY THE OFI'ICE OF: R. HARRIS - MANAGER, Q.A. 

PAGE 2 OF 

'•(mm) 

2 

** 
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( 

Order#: 265775 Seq: 1 PO#: 5866 Heat#: 110700 MUI: 1UBOS REUNIDOS 
Part#: p 2 XS S6 s B Par1 Desc: Pipe 2 (60.3mm O.D.) EXTRA HEAVY' SMLS AISA106-B SRL BEVEllED END (.218W) 

TUBOS REUNIDOS INDUSTRIAL S.L. U 
Barrio Sagarribal, 2 • 01470 AMURRIO (~pain) . 

CLli!HTB: 
CUSTOJIER. 

EN 10204:2004 I 3,1 

CERTIFICADO DE CALIDAD 
MlLL TEST Cl!l\TIFICATI! 

N" 0000310184/1 Rev. 000 

PBDJDO I PARTIDA: 
MIID!lt I n£"f 

1'20!92.()0 
I. 

AENOR 

~~9 -.. 

PAG.t/4 

PRODUCTOt 
ARTICI.I!. 

bXlfu~g"IN SOLDADURA LAMINADA Etl 

lfOf fl~i$HEO SWfWf TVIIU 

RBP. FABRICA; 
WOIUC O!tDM 

300013$31 
000010 

BX7REMOS: 

''"" 
DIS6LAOOS 
115Vf<LtED aiD$ 

NORMA I GRADo: 
... ,L.fT.uiOAR:I) ANo ...... 
ESPEC. 
ADICIONALBS: 
ADJT/Otllt.l. SI'Et$. 

PINTADO: 
SfffiCIU.lP 

CODIGO COLOR: 
<0L0Vn COM 

>ROTECCI6N SUPER.F: 
I!Xf, COAlU!O 

PROCESO PUSION: 
Jll!t-Jl»a I'ROC~SS 

SPAIN 

l.ACA SBCA llXTI!IUOR 
Ott ~y I.M'QQRW 

~8m/8 .J!dr~TB CAUfADO 
Et.ECltiJC FUIINAC! H FVI.l.'f KIU.IiP 

Tlll ll11 (SELLO APO <MMIMl 2.1lPS X 0.218 • AS1MIASMB AISASl/106/l 
LPI BIC• 42 PSLJ SMLS )l)OQ,)! PSI (LONO. TUBO J!N PIES) 1'1' HN (COLADA) N 
ACE MN.O 73/JSO JSIS6 + MRviOO 

TRAT, TBRMJCO: 
KU.TTI!I!.\TJ.Ialf 

~~R!t:' BRUTO l.AM. ENFR. AL A.IRa I AS 'ROLLED COOLBD IN STILL MR 

Lbta de Sukos I 123493 
Packlnfl.bt 

ITEM PA9. ITBM CLI. 
T.J, JtPo\ ntEHta: treM 

Oi)i.i)lo I. 
000010 ), 
000010· J. 
000010 I. 
000010 I. 
000010 I. 
000010 I. 
000010 I. 

TQTAL 

U!S!CRIPCJOtf ~VMINIILIB2 
LONO.INPIV (F) 
INDJVIDUAt. 1.~1 

Ja,OOo • d,OOO 
38,()00 • 42,000 
38,000 • Ol,OOO 
38,000 • 42,000 
38,000 • 4MOO 
38,000 • 42,000 
38,000 • 42,{!00 
38,000 • 42,000 

J)Si!2!J~Ql'l OJ' btiJm!Y !ll 

COI.AOA N' 'JUBOS LONG, TOTAL (F) PBSO<l<O) 
C.UTNR. ®Afm!Y "'""" """"' 
110470 as 25.4111,210 $8.07.4 
110474 ... M,t»l,240 n.m 
ll017$ <71 11.368,603 41.913 
110337 l1l 2S,63.5,8$$ .59,M8 
110.538 674 25.876,1l9 sUO! 
110.539 m 14.442,289" 33.538 
110700 776 :10.116,18~ 6S,:5SCi 
ll070f 129 1!,7J0,69.S 6l,l18 

.5.221 202194,946 of63028 

TUlJOS RJWNlDOS INDUS11UAL OARA.NTlZA QUB. TODAS LOS TUllOS CUBIERTOS POR I$TE CERllPJCAVO OUMPLEN L~ RBQUJSTTOS 
DBL P.BDIOO Y CON LA'S BSPJ;CIPJCACIONES' ARRIBA MENClONADAS. . 
111110J Rlitlli'I.OOS IHO\ItrJII.\1. CtmllFY 'JKAT AU. Tllll TUUt C<IVliRk"P DY llnJ et:AnFSCAle tw-IM.Y Wlllf OU)GR ~tQIJIRn.!am: .UW J\IIOV£ l.IEHnQUm 
M'EC!fX'ATIOHf. 

AMURJUO Ol,07,2011 CONTIIOL DB CA~OS REUNIOOS 
'JUDO$ UWfDOS·t ITY COHTROL) 

~ 

... 1):,, 

LESENA QUALITY CONTROL 

JOB, s+~c.J{ . 
ITEM, ")_'' sehffO I I 
ACCEPTED DATE, - -d , ~~?J_~(.IJ 
SIGNATURE, ........ Ll:!:::...... __ 

I 
I 
I 
I 
i I , 

I ! 

I 
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Order#: 265775 Seq: 1 PO#: 5866 Heat#: 110700 Mill: TUBOS REUNIDOS 
Partll: P 2 XS 86 S B Par1 Desc: Pipe 2 (60.3mm O.D.) EXTRA HEAVY SMLS"NSA106-B SRL BEVELLED END (.218W) 

TUBOS REUNIDOS INDUSTRIAL, S.L. U 
Barrio Sagarribai1 2 • 01470 AMURRIO (Spain) 

EN 10204:2004 I 3,1 

CERTIFICADO DE CALIDAD 
MILL TilST CERTIFICATE 

N° 0000310184/1 Rev, 000 

ENSAVOS NO DRSTRUC!1VOS I H.o.r 

PAG, 1/4 

ENSAYO I T11ST ~CONTROL I TEST kAntll REQVfStroS I REQIJIREUMS RBSVLTAOO I mtll.T 

VISUAL Y DIMEIISJONA!J 
\'IWAt. tlllll-flltii!IO»Al. ImP, 

P.HIDROSTATICAI 
HYDRO TEST 

INSP. POR PASO DB .W1LL01 
JUNO OAUOS INSI'ECTION 

100% O.K. 

100~ 3.000,0 P~l 5 SEC. O.K. 

1005 ACC, TO API 'L /ISO 318) O.K. 

PObLADO 
JUiitroiHO 

ENSAVOS TfiCNOL6GIOOS y MJITALtffiGICOS I ttelpiOtOOftAL AM? lMAU.tlRO!t'AL TW 

ACI NSA>'J/SAifW'L .OK 

11017J 
110475 
110537 
110$37 
JJOS3$ 
110538 
JIOS39 
110.13P 

-· ,110700 
110700 
110701 
110701 

C Mn 

c 

AMURRJO 02.07.2012 

p 

. ANALISIS DB COLADA I c,n m.uvsrs 

s ~ ~ ~ m v M n ~ 

ANALTSIB nn rsonucro 1 rwuer ANALYsts 

s ~ m ~ ~ y M n ~ 

b C.H, 

li C.B, 

r~-~w~ti~;;·;:t;-s:;~l 
~~-c.. .... < .... I!=·~~ u ·--rl 

CONTROl. bll CAL-AD RDUNIDOS 
IND 

'JtiBOS l.IIVNIPI» 1~ fY coNfJU)t) 

~ 

... /'r· LESENA QUALITY CONTROl. 
JOB, ( '2..- '3 '2. 

; I~EM, bo..v('+ -.;fr-m I. 
e,:.o:~ v.-,._;,!'tj vs ,;.; i.r.::;,:, I

' ACGEf->Tt\SLE TO 
& <l:c: 1\.I)J ~~ 

r.a;., 

I.ESENA QUALITY CONTROL 

JOB, 5 cl--~c__ k l-lEOUIHt:L1El\lTS 

~d.;~~;~~:A,::~~-tf~:;~:- J,3-P?-p8~ 
~ ... ···-- -- - ·····-··· 

mM, 2 "scJ.. go ;' 1 
ACCEPTED DATE! Lk, · 'f! /f}f!l/3 
<;;!~t<..IJ. TIIOI':". ./.fZ/" 



-Order#: 265775 Seq: 1 PO#: 5866 Hea!tl; 110700 Mill: TUBOS REUNIDOS 
Part#: P 2 XS S6 S B Part Desc: Pipe 2 (60.3mm 0.0.) EXTRA HEAVY SMLS NSA106-B SRL BEVELLED END (.218W) 

TUBOS REUNIDOS INDUSTRIAL, S.L. U 
Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) 

FORMULAS 

llot74-
11047> 
110475 
110537 . 
110537 
110538 
uo.m 
11053g 
110,53? 

,....t/ll:llllrll0100 
110700 
110701 
110701 

Nb + V ~Off Nb + Tl + V 
85 Cr+NI+Ma+Cu+V 

COLADA 1'1' ur 
""" (I) 

110170 0001 L 
lL0470 0001 (. 
110474- 0001 L 
110174 000! L 
110175 0001 (. 

nom 0001 L 
IIDl37 0001 .. 
11om 0001 b 
110l~8 0001 L 
IIOSlS 0001 L 
11053P 0001 L 
110639 0001 L 

- 110700 0001 L 
U0700 0001 L 
110101 0001 L 
11070J 0001 .. 

AMURRJO 02.07.2012 

EN 10204:2004 I 3,1 

CER'I'IFICADO DE CALIDAD 
MILL TEST CERTIFICATE 

N° 0000310184/1 Rev, 000 

(03) 

ENSAY~IJ; ':Mcct6N 

Pl\0, 3/4 

TIP 
(2) "f'/!~ION L.BUST. li.TRACC, IID\RO, PVR.l!ZA 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
l' 
.p 
p 
p 
p 
p 

s , Ylfopwr Tf~~rr 
(3) lt;r' ·,~ 

u.ooo 70.000 
99 

0,720 X 0,248 >0.765 78,:uo 
~· 84 

0,717 l 0,244 49.1528 1S.OB2 34 81 
0,752 ;( 0,248 51.334 7B.!nl 34 83 
0,120 A 0,248 49.201 71.641 34 82 
0,1M l O,'l48 47.068 15.082 w 81 
0,740 " 0,'248 48.175 73.944 34 81 
0,152 X 01248 49.170 7$.6>1) )2 81 
0,70$ X 01'l48 48.490 72.!06 34 80 
0,752 " 0,248 48.064 74.7'n 34 80 
0,756 X 0,2<$8 49.710 1$.3116 34 82 
0,136 X 0,241 >0.623 74.371 .3d 8! 
0,1$6 X 0,~44 >1.102 77.215 36 82 
0,144 " 0,248 SO.!l08 77.~1 34 82 
0,'0'.52 I O,'Z-44 4M70 16,>04 34 81 
0,140 A 0,244 49.912 16.>04 38 82 
o,740 r o:l44 l2.756 71.926 34 83 

CONTROL I>D C/JJI)-AD U S REUNIDOS 
INDU . 

TUtiOS UUNIDOS !Hb ITY CONTROL) 

• 
r~~ENA Siiet 

I LESENA QUALITY CONTROL 

I JOB, St CD<£ k 
· ITEM, ~ " 5 c h go 1 

ACCEPTEDDATE, A . 3hott3 
SIGNATURE, ...... ~,.,.;,~------ I 

ACCEPTABLE TO 

ASMIE 

I 

REQUJREMENTS 

I ~- "'""' A 



Order#: 265775 Seq: 1 POit. 5866 Heat#: 110700 Mill: TUBOS REUNIOOS 
Part#: P 2 XS S6 S B Part Oesc: Pipe 2 (60.3mm 0.0.) EXTRA HEAVY SMLS AISA106-B SRL BEVEllED END (.218W) 

TUB OS REUNIDOS INDUSTRIAL S.L. U 
Barrio Sagarribai, 2 • 01470 AMURRIO (Spain) 

~9·et 
EN 10204:2004 I 3,1 

CERTIFICADO DE CAUDAD 
MILL TEST CERTIFICATE 

fUf.Jtrlrlcla 

t'l~l1/llid 

PA0.4/4 

I N° 0000310184/1 Rev, 000 

~
jl L • LONOIFUDINAL II T ~ TRANSVl!RSAL 
"' 'I' ,.. Full ~te lUbe II P "" Strfp ~liMn 

y~ld 1'!1'" (0~11) • 
Lo "" 1:• (5018 mm) 

Affll~OS I AllliiX 

IHJUlWft'/ ~g1 
"NO 'if![iD JUIPAIR.,. 

" aXLLBTS ~ PRODOCEP A~ Qtta AUUKRiO BrHSL ~~, HlCH JS ~SO 
(l'ERTII'UO TO XIIO ,001 1 ~lU! SAM& M QOR '2'UB8 PLANT •, 

AMURRJO 02.07,2012 

~--LES£1\JA QUAl.liv COI'IlfiOL ~ 
JOB, I 2_-'JJ_ 
:rEM, Dcv;t't lff'm. 
. ~~~E:;~~E~~=~:Zi2 tf/8/t J 

··--·---:"-·~- : ""-~ . -____ ,__ 

.,.. o· ...,... ·c,,""""' 

' UESENA ST!;EL 
ACCEPTABLE TO 

ASMfE 
REQUIREMENT$ 

L£5£NA QUALITY COtHfiO!. 

JQB, '5 t a>c:d< 
II L Q/11 

:rEM. ;l. s e. n (..)<./. 1 . j 
l ACCEPTEDDATE,~ '31?,~/"/{3 

SIGNATURE, ....•. 

CONTROl. DB CAmrOS JU!UNIDOS IND 
TUfiO$ ltiUNIOOS lH CONTROIJ 

~ 

;.O;, I 



;,;;;;; Tenaris INSPECTION CERTIFICATE 
Sll~otub !.A. Pt.nt 

Number I Numar: I ~a~e ~ Pag!na: 
el, MI~IVI\eattll Blvd. 
4501:!1Z:!Ii>u,S~Iaj 

CERTIFJCAT DE INSPECTJE 11/02641 Rtlrtmnta 
T~l: .. «! 2el0 820720 

(UNI EN 10204 3.1 /ISO 10474 3.1.8) Date I Data: January 31,2011 Fooc .. <10 :teo SS15t1 

Customer/Client COMCO PIPE & SUPPLY CO. 
.. 

ManufactUre Process I Proces ere fabrlcatle: 

Standard or Specification I Nomtt~ sau •pecffie~~tlll: 

See note nr .2 
V8Zi nota nr.Z 
Olrnensi= I Oimen•lunl: SchedUle I Program: v v 
1!173mm O.D.x5.16.mmW.T. 4-0 

Delivery Notes 
Note de llvmre 

Job Number/ Nr. Comanda lntema: CX/i129721S 
00000821 - 3110112011 

SIGNATURE, 

~~mer's Order Item f Ccmanda dlomtulul·ltem: eu!!Dmlr's- Ref~enc:e I Reflll1nta dl~ul; Marlull.o:tllnl(s- Wcrks Order N"l Ccmand3 davanzste: 
G1~1553 2211522/008 

Ptt~duct Type f.Tip de pl'O!:Ius: 

See note nr.1 
vezt nota nr.1 

Steel Grade I Grad de otel: 

See note nr.3 
vezt nota nr .3 

Length I Lungime: QUMtlty I Cantltete: 160Pc:slbuc. 

3053,18 ft 
' 

17'S17,1Jb 
5490 mm + 6700 mm 930.61 rnt 7991 kg 

. ·• ' ' ' 

Surface I Suprafata: 

INTERNALLY BARE, EXTERNALLY VARNISHED, 
Ufi"ERJOR NEPROTEJATE, EXTERIOR LACUJTE, 
Ends/ Capote: 

BEVELLED AS PER API AJ 2429-4 
SANFRENATE CONFORM API AJ 2429-4 
Nominal Weight{ Greutate nomlnala: 

. ' .. '. ,..,. :-<. 

Oel!vel)' Notes 
i':,:;;r..'~·~~·;:•:<:;r. Notil'de'llvrare 

'""-"' 



/~·· 

---

...... Tenaris 

ITEM, 

ACCEPTED DATE! 

SIGNATURE, 

Sncotub S.A. s>lunt 
B3, MiMIVItomt~l Bfvd. 
450131'Zafiill, S~laj 
~cm~nla 
Tel; "'40 260 6:Wn.o 
Fa~: .. 40 250 6615a1 

EXTERNALLY VARNISHED, 



Cl z 
w 
Cl 
w 
...J 
...J 

~ 
JD 
...J 
a: 
C/l 

~ 
0 
~ 

~ 

--renaris CERTIFICAT DE INSPECTIE 
EN 10204 3.1/ISO 10474 

mm+6700mm 
17017,11b 
7991 

. s Q> 
JOB, '£ ,, h 4-Q! ~ 
ITEM, 2 Z.. Si!: "'(t;3 
ACCEPTED DATE,-;{, I M' ;:J' 
_.,,.....o.OATI1'"" _ v 

sn~ohlb SA Pl•nt 
93, Mil'll!IVltemlll Blvd. 
<~50131 ZIIToiu, Stl.l~i 
Rcmflnl2 
T~*A02SOBWT20 
F1»:: .. .;(126()SS1S81 

REQUIREMENTS 



-- Tenaris 

LESE·NAQUALITY CONTROL 

JOB, \'2,.-\3 
ITEM, Do..11 ,'} S'Q.Jce<I:-
ACCEPTED DATE,· L , tJ:.lelr3 



;;;;;;; Tenaris 
Number I Numar: 

11/02641 
Page I Pag!na: 

5/5 

S!!~tub S.A. PT3nt 
93, Mlhal Vl:o!a::tJI 81\l'd, 
450131 ZIIMI\1. silt~] 
Rotr1~nle 

INSPECTION CERTIFICATE 
CERTIFICAT DE INSPECTIE 

(UNI EN 102043.1/ISO 104743.1.8) Date/ Data: January 31,2011 
T~l: •4o 2eo !2ono 
FI!X'.-+ .40 2SO SS1SB1 

Customer I CUent COM CO PIPE & SUPPI. Y CO. 

Manufacture ProcesstProces de fatlricatlFJ: 

Standard or Specification I Norma .sau specificetie: 

See note nr.2 
ve:z:i nota nr.2 
Dimensions I Olmensiun!: 

"73mm O.D.x5.16mmW.T. 

Schedule I Program: 

QualllySystern Car!lfblj n.1109SD/042. 

TM C8111nc:MJon covDtll u.. T&na$ 

LESENA QUALITY 

JOB, f)_- 62 ft . 
ITEM, Vo.vrf 5C?ck. 1'1" 
ACCEPTED DATE,k u,../8 t5 

CUs\gme(s Order Item I Coman<~.!~ cllertlulul·ltem: Manut.>eturer's Works Order N"/ Comarnta de vanzare: 

2211522/QOS 

t.en'gth I Lungime: 

5490 mm.;. 61ti0 mm 

!NsPECTlON COM?ANY 

FIRMA TER.TA OE INSPECT'JI 

$1GNATURE, 

steel Gll!de/ Grad de otet: 
See note nr.3 
vezJ nota nr.3 
Quantity I Cantitare: 160Pcsfbuc. 
3053,18 ft 17ti17,11b 
930.61 mt 7!191 kg 

Surface I Suprafat:a: 

INTERNALLY BARE, EXTERNALLY VARNISHED , 
lm-ERIOR NEPROTEJATE, EXTERIOR LACUITE, 
Ends I Capete: 

BEVELLED AS PER API AJ 2429-4 
SANFRENATE CONFORM API AJ 2429-4 
Nominal Weight f Greutate nominala: 

O.UAL1TY CERT!FICAn:lN DEPT. O.t.IAlJlY REGIONAL MAMA.GER 

DEPAATAMENT CERTTRC'AAE CALfTA"IE MANAGER REGIONAL DE CALrTATE 



• 
ESSAW ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada PGA 784 

STEEL 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

HEATS INDICATED WITH (•) FINE GRAINED. 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MlSSISSAUGA,Ontario,Canada 

L4W2R6 

HEATS INDICATED WITH (+)MADE IN CANNJA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

BOLNO.: 1000023168 

Cust.Part No.: 

carrier: INTERNATIONAL FREIGHT SYSTEMS- OSH88 

K. UGHAOPAGA 

MANAGER METALLURGICAL SERVICES 
LESE.NA QUALITY CONTROL. 

"WARNING""" THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE' IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2)iTHE , 
ANALYSIS AND PKYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE W!TH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO OUAUFYTHE STEEL fOR t a. ... 3 _t... 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL :i JQB: i-

l ITEM• SoG/re-f )~pf'Y 
Pageno:1 of2 ~ & 

\ 

ACCEPTED DATE! .. 

(G) 
1 

SIGNATURE, ..... 

Date:2013/01104 Time:08:05:43 



ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie,Ontario, Canada PGA 784 

SO No.,ltem & Date.: 8006091 000040 2013/01/03 Shipment No.& Date.: 1000023168 201.3/01/03 TC No., Date & Time : ESA-38371 2013/01/03 ·23:09:41 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NOJitem: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000023168 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISS!SSAUGA,Ontario,Canada Carrier: INTERNATIONAL FREIGHT SYSTEMS· OSH88 

L4W 2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 P 1A{ Meets NACE MR 0103 tastes! Ed., NACE MR 0175 latest Ed., BHN <200, Calcium Treated 
forSulghide ShaP.e Control Normalized Normalize Temp 167 oF 17 min CVNL Req. 5/ 2 FT-LBF at 0-50.0 F Std Thickness Tol PVQ Top and Bottom Standard Surface Flatness 
1/2 P\2. Fine Grain Fully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 l 
lnsp T/R : Test Report As Per Spec 1 Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS M!LL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WR!1TEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPe 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM . .. . . . . . MECHANICAL PROPERTIES . . . . . . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

2259P3 AB6374 166" ALG 0.5000 NORM .2 T B 53.5 75.0 8" 26 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 
-·- -·-- .. ···-----

-wARNING** THE TEST RESULTS ANO VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2)1~LES£NA QUA Lin· CONT RQL:i 
ANALYSIS AND PHYSICALPROPERTlES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. TME RESULTS OR VALuES REPORTED HERSN CAN NOT BE USED TO QUALIFY THE STEEL FOR 

AtN SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL. I I ~ .., 3 2.. +' .. ·. 
JOB:(, /.. s i"· 

Date:2013/01/04 Time:08:05:43 Page no:2 or'r· ITEMI-._}./ii Se,ke-* Y.' ~t 1, ;·c 
. ~ ACCEPTED DATEt //d Lj-/1J'%l3'· 

-···--·----CJ._nh ___ )~ SIGN,A.TUR.E: .... -·LJJ{_ ___ . ..., ·-. 



-~~·s·~~A~- f.,_---<,1e-e1 ..:, ~~u '~~1., ..... J-;-,, \(}::: \Yr•si <-:~ '~'·,··'t ~.,.._, \" . .,~, ''· ..... ·. ( ..... : ... ·;),.-.•. 7·H (_c_ 1 
;_, ......., ~ -~ ,_ ._._ .... :::.........._~~----=....:...::..::.~· . J -· • _,\ •• J<., .)rdd ~·« ... -t.L Jl. \JJh~l H: .. _.,,11,1"<1·; ._,_.,_ t;, .. , \ 

ct~o;g~- ~~~ (' I ~ \I ·~l'l ~ j ~ ~-ii~ 10 I ~~~~E~-;r~ 2/2 3 -r;i;~rHri;i~ID'~~;[~ONA;~~-;;;:;;~;~--~-.;~-~-~-~ j ;~~~~~;~·I 
CHARGE TO CUST·Q~IER NAME & ADDRESS ............____ 5Hif' TO CUSTOMER NAME & A[)DRESS • 

1 

CANADIAN PLATE AND PROFILES INC 1 CANADIAN PLATE AND PROFILES INC I MILL TEST REPORTS 
920 KA-~TO ROAD I 920 KAL~TO ROAD 
MISSISSAUGA ONTARIO MIS Ss ESSAR STEEL ALGOMA INC. HEREBY 

SI AUGA ONTARIO CERTifiES THAT THE MATERIAL HEREIN 
L4W 2R6 DESCRIBED WAS MADE AND TESTED IN 

CUSTOMER SPECIFICATION 

HR PLATE - CARBON - ASME SA516 GR 70 (10) - CVNL 15/12 FT LBS AT -50 F - FULLY 
KILLED - FINE GRAIN - MEETS NACE MR 0103 LASTEST ED. - NACE MR 0175 LATEST ED. 
- BHN 200 MAX - PER EN 10204 3.1 - PVQ - NORMALIZED - FLATNESS 1/2 A-20 -
NORMALIZED FOR 12 MINUTES MIN. @ 1670 F 

ACCORDANCE 1'/ITH TH~ RULES OF THE 
SPECIFICATION SHOWN ALL RESULTS ARE 
RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING 
PRACTICES 

M. MCLEAN 
MANAGING METALLURGIST 

SUPPLEMENTARY INSTRUCTIONS 

TEST CERT 1: SM1 905-206-9449 TEST CERT 2: PLATE TEST COUPON: 
THIS MILL TEST REPORT MAY NOT BE 
REPRODUCED EXCEPT IN FULL WITHOUT 
WRITTEN APPROVAL OF ESSAR STEEL ALGOMA 
INC IF YOU RECEIVE THIS DOCUMENT 

INSP T/R TEST REPORTS REQUIRED 

RESALE 

2000174690 PF 

2011/02/23 19:44 

AND ARE NOT THE INTENDED RECEIVER, 
PLEASE CALL (705)945·2624 COLLECT FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF 
DOCUMENT. 

CUST 
USE 

MEETS EN 10204 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 
ALL HEATS FULLY KILLED 
HEATS INDICATED WITH (*) FINE GRAINED 
HEATS INDICATED WITH (+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

* * * * * * * * * * * * * * * * * * * P R 0 D U C T S H I P P E D * * * * * * * * * * * * * * * * * * * 
CUSTOMER ITEM 00002 OUR ITEM 008 

PLATE 
NUMBER 
04622 

* * * * * * * * 

NO. WEIGHT 
HEAT-MS PIECES 

1954L-02 1 6125 

* * * * * * * * M E c 

DIMENSIONS .375 X 120 X 480 " 

H A N I C A L 

PLATE 
NUMBER 
04623 

p R 0 p E R T 

NO. WEIGHT 
HEAT-MS PIECES 

1954L-03 2 12251 

I E s * * * * * * * * * * * 
TENSILE TESTS: --

PLATE * SAMPLE * * * TEST * * YIELD TENSILE ; ---1-ESE.NA QUALlT'!' COI't'i"ROL. 
HEAT NUMBER SRCE GAUGE COND METH DIR KSI KSI % ELONG 
1954L 04622 166" .3750 N .2 T 56.0 78.4 25(8") \ JOB' \ 1_- 3'2.-
1954L 04623 166" .3750 N . 2 T 55.4 78.0 26 (8") 

HARDNESS TESTS: 
\ iTEM' ./1 2.1 ( (/) . · 
\ ACCE?TED DAT~ · . PLATE 

HEAT NUMBER 
1954L 04622 
1954L 04623 

**WARNING'"'" 

GAUGE * TEST * SRCE IN COND METH HARDNESS ~ .St-'3;-,~~-.-TU8.E: .......... ··:-.: ........... :~~-
166" .3750 N BH 159 \.........-----·-

166" .3750 N BH 158 

PAGE 5 OF 
THE TEST RESULTS AND VALUES REJlORTED HEREIN INDICATE ONLY THH (I l THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE !S ISSUED MEETS THE MJNJMUM 
SPF.CIFIED YIELD STRENGTH AND !2l THE CHEMICAL ANALYSIS AND PH'r"SICAL PROPERTIES OF SUCH STEfl ARE IN CONFORMANCE WITH 'THE REQU!RMEN1'S OF 
THE SPEC!F!C"\T!ON !NDJC~TED THE RESUlTS OR VALUES REPORTED HERE!!\' ( l>..N NOT BE USED TO QUALIFT THE STlH FOR ·\N! SPEClFIC,\riON O'I'Hl:'R lH-\N 1"!-ll: 
0:\F. !NDJ( \1ED \l"D C \N NOT BE RGL!t:D L:PO~ FOR -\t'! PURPOSf~ 11!\'CI.l Dlt\(j DF.SIG." ORC l>..LCUUT!OSS1 \S RE?RESF:'\11\'(;THE '\( J\.i\L STRENGlH OF SUCH STl:tL 

6 

* * * * * 

LAB 
ALG 
ALG 

LAB 
ALG 
ALG 



CHARGE TO CUSTOMER ~AME 61 ADDRESS 

CANADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 
L4W 2R6 

CUSTOMER SPECIFICATION 

SH1r TO CUSTOMER ~II' ME & ADDRESS 

C&~ADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 

HR PLATE - CARBON - ASME SA516 GR 70 (10) - CVNL 15/12 FT LBS AT -50 F - FULLY 
KILLED - FINE GRAIN - MEETS NACE MR 0103 LASTEST ED. - NACE MR 0175 LATEST ED. 
- BHN 200 MAX - PER EN 10204 3.1 - PVQ - NORMALIZED - FLATNESS 1/2 A-20 -
NORMALIZED FOR 12 MINUTES MIN. @ 1670 F 

SUPPLEMENTARY INSTRUCTIONS 

TEST CERT 1: SM1 905-206-9449 TEST CERT 2: 

INSPT/R 

CUST 
USE 

TEST REPORTS REQUIRED 

RESALE 

PLATE TEST COUPON: 

2000174690 PF 

2011/02/23 19:44 

MILL TEST REPORTS 
ESSAR STEEL ALGOMA INC HEREBY 
CERTIFIES THAT THE MATERIAL H~REIN 
DESCRIBED WAS MADE AND TESTED IN 
ACCORDANC€ WITH THE RULES OF THE 
SPECIFICATION SHOWN ALL RESULTS ARE 
RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING 
PRACTICES 

M. MCLEAN 
MANAGING METALLURGIST 

THIS MILL TEST REPORT MAY NOT BE 
REPRODUCED EXCEPT IN FULL WITHOUT 
WRITTEN APPROVAL OF ESSAR STEEL ALGOMA 
INC IF YOU RECEIVE THIS DOCUMENT 
AND ARE NOT THE INTENDED RECEIVER,. 
PLEASE CALL (705)945-2624 COLLECT FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF 
DOCUMENT. 

* * * * * * * * * * * * * * * * M E C H A N I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * 
IMPACT TESTS: 

HEAT 
1954L 
1954L 

PLATE 
NUMBER 
04622 
04623 

SRCE 
166" 
166" 

GAUGE 
IN 

.3750 

.3750 

* * COND 
N 
N 

* * TEST 
METH DIR 
CVN L 
CVN L 

* * * * SIZE 
3/4 
3/4 

TEMP 
-SOF 
-SOF 

FULLSIZE 
* FTLB 

79 86 
88 107 

ENERGY 
* AVG* 

59 75 
93 96 

SPEC LAB 
ASTM ALG 
ASTM ALG 

* * * * * * * * * * * * * * * * * C H E M I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * * 
HEAT 

1954L*+ 

(WT %) c 
TI 

.20 
.004 

MN 
SN 

p 
N 

.009 

s 
AS 

.004 

SI 
ZR 

.34 

CR 
PB 

.02 

NI 
SB 

.15 

cu 
.04 

MO AL 

.00 .028 

CB 

.000 

v 
.014 

B 

.0002 

**.,...VARNING"'* 

1. 08 

PAGE 6 OF 
THE TES1 RESULTS A.ND VALUES REPORTED HEREIN !ND!CATE ONLY THAT (ll 1HE PARTICULAR STEE.l- FOR WHICH THIS CERTIFICATE IS ISSUED MEETS IHE MINIMUM 
SPECIFIED YIELD STRENGTH AND (1) THE CHEMIC \l AN:\LYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WII H THE REQUIR.tVlENTS OF 
THE SPECIFIC:\. T!ON !NDIC.'\TE.D THE RESULTS OR \".\LU£5 REPORTED HEREIN C ~N :-JOT BE USED f"O QUAliFY THE STEEL FOR \NY SPECIFIC\ r!ON OTHER TH \N lHE 
0:-..'[: !ND!C \lED \ND C l.,N NOT BE RELIED UPON FOR \;\i" Pl"·RPOSF. il!\"CLUD!:"JG DF.SICiN OR ( \l.(l":l \TIO~S1 l..S REPR!:SC:Xll>:GTHF \CTl' \1. :; 1• Rf:\GTH Of· Sl'\1-1 S!U~L 

DO 

.40 
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CANADIAN PLATE A:t-.TD PROF:l:~ES INC 
920 K.Al-lATO ROAD 
MISSISSAUGA ONTARIO 
L4W 2R6 

CUSTOMER SPECIFICATION 

• s;-;::--=:·c c•J:~~~.·-·n: '~r···~E 101 ."-lJDf<1'55 
! 
' CANJI.DIAN PLJI.TE ANJC ?ROFI;..ES INC 
i 9 2 0 KJI.l,lATO !WAD 
I MISSISSAUGA ONTARIO 

HR PLATE - CARBON - ASME SA516 GR 70 (10) - CVNL 15/12 FT LBS AT -50 F - FINE 
GRAIN - FULLY KILLED - BHN < 200 - EN 10204 3.1 - NACE MR 0175 LATEST ED. -
PVQ - NORMALIZED - FLATNESS 1/2 A-20 - NORMALIZED FOR 12 MINUTES MIN. @ 1670 F 

SUPPLEMENTARY INSTRUCTIONS 

TEST CERT 1: SM1 905-206-9449 TEST CERT 2: 

INSP T/R 

CUST 
USE 

TEST REPORTS REQUIRED 

RESALE 

MEETS EN 10204 3.1 

PLATE TEST COUPON: 

2000168681 PF 

2010/12/20 14:10 

ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 
ALL HEATS FULLY KILLED 
HEATS INDICATED WITH (*) FINE GRAINED 
HEATS INDICATED WITH (+} MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

---
MILL TEST REPORTS 
ESSA~ SHI:;_ ALGOH; II\!·:: >~Ei:CYr 
CERTIJ-'IFS THA'i I HF MA'l'ERiAI ~ERU-.: 
DESCRIBED WAS MADE AND TESTED IN 
ACCORDANCE WITH THE RULES OF THE 
SPECIFICATION SHOWN ALL RESULTS ARE 
RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING 
PRACTICES 

M. MCLEAN 
MANAGING METALLURGIST 

THIS MILL TEST REPORT MAY NOT BE 
REPRODUCED EXCEPT IN FULL WITHOUT 
WRITTEN APPROVAL OF ESSAR STEEL ALGOMA 
INC. IF YOU RECEIVE THIS DOCUMENT 
AND ARE NOT THE INTENDED RECEIVER, 
PLEASE CALL (705}945-2624 COLLECT FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF 
DOCUMENT 

* * * * * * * * * * * * * * * * * * * P R 0 D U C T S H I P P E D * * * * * * * * * * * * * * * * * * * 
CUSTOMER ITEM 00001 

PLATE 
NUMBER 
74641 
74643 

HEAT-MS 
0033L-01 
0033L-51 

OUR ITEM 001 

NO. 
PIECES 

2 
2 

WEIGHT 

12251 
12251 

DIMENSIONS .375 X 120 X 480 " 

PLATE 
NUMBER 
74642 

NO. 
HEAT-MS PIECES 

0033L-01 2 

WEIGHT 

12251 

* * * * * * * * * * * * * * * * M E C H A N I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * 
TENSILE TESTS: 

TENSILE 
KSI 
77.0 
77.0 
75.4 

HEAT 
0033L 
0033L 
0033L 

PLATE 
NUMBER 
74641 
74642 
74643 

* SAMPLE * 
SRCE GAUGE 
166" .3750 
166" .3750 
166" .3750 

* * TEST * * 
COND METH DIR 

N .2 T 
N • 2 T 
N • 2 T 

YIELD 
KSI 
53.4 
53.1 
53.3 

% ELONG 
23 (8") 
22 ( 8") 
22 (8") 

~~~~;~~)'.~;,· i.4.~r: .. ~~}:~:;~---;~g~~-MCJ.!~ 
ro!)_, n.-.:n... -~ 

ii/A, If )._.( 

HARDNESS TESTS: ·'"' i ·,·,.. <tK" I (G· I r) 

HEAT 
0033L 
0033L 

PLATE 
NUMBER 
74641 
74642 

NG** 

SRCE 
166" 
166" 

GAUGE 
IN 

.3750 

.3750 

* TEST * 
COND METH 
N BH 
N BH 

HARDNESS 
157 
153 

A- ... 
PAGE 1 OF 

THE TEST RESULTS A~D \·ALUES REPORTED HERF.!N !ND!C -\TE ONLY 1H \T' t I 1 THE P-\R!JCUUR STEEL FOR \'d-IICH T!-!!S CERTIFIC -\TE IS !SSt.: ED MEETS THE :v!!l\lMU~l 
SPECIFIED YIELD S1RENGTH -\ND (ll HiE CHEi\·11( AL -\N_-\L \ S!S .\:\D PHYSIC \l PR0PER1IE5 OF SUCH STEEL. \RE IN CONFORl\H~CE WlTH THE REQt:IRMENTS OF 
HIE: SPECIFIC-\ T!ON IN'DIC \TED. THE RESL'L TS OR\- l..l.UFS REFORTf.D HEREIN ~ OT Br LSED 1'0 Ql" \UFY THE s·rEEL FOR \:\i't' WEC!F!C\ T!O~ OTHER TH \N THE 
0:\t; 1\[)1(.\TFD \"-<D (-\\;-.;or SF. RELIED t:PQ,'\ r:oR _\\'1 Pl:RI>O<.;F il!'iCLL D!:X(> ;-.; ORC \!.CT. L \ riO~.':i) \~ I<:!:PRJ:Sl.::"' fl:-\ri I Ill: \C'fl! >..l :':dRF.;\GTH OF SlTH STI·l:l 

2 

LAB 
ALG 
ALG 
ALG 

LAB 
ALG 

()' 



1;E :!' ',_,, \)n·:;._ • .. · ···c~·-.··-~ ·, ;·,:,·:l·· ;1_ .. _ •, · ,~_.; 
. - --~-----~:,--;----~'ir~~~:---.-.. ----~---.. --:c":·~~~-;----------·------- ---------------- -----

20lG/12J:..7 i206028 i ::t-Lq_TIONAL TRANSPOHTATIO_N,'_C_-_:_·_3_6_5_-_(_l_l-'_7_G_'.:i.68) 
! 5~!~ TC Cu:.;·01-.1ER N,>.ME 1'.: 'DGRF.SS ·--· 

CANADIAN PLATE A~~ PROFILES INC 
9 2 0 KA.li!A TO ROAD 
MISSISSAUGA ONTARIO 
L4W 2R6 

CUSTOMER SPECIFICATION 

C&"'ADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
HISSISSAUGA ONTARIO 

HR PLATE - CARBON - ASME SA516 GR 70 (10) - CVNL 15/12 FT LBS AT -50 F - FINE 
GRAIN- FULLY KILLED- BHN < 200 -EN 10204 3.1 - NACE MR 0175 LATEST ED. -
PVQ - NORMALIZED - FLATNESS 1/2 A-20 - NORMALIZED FOR 12 MINUTES MIN. @ 1670 F 

SUPPLEMENTARY INSTRUCTIONS 

TEST CERT 1: SM1 905-206-9449 TEST CERT 2: 

INSP T/R 

CUST 
USE 

TEST REPORTS REQUIRED 

RESALE 

PLATE TEST COUPON: 

2000168681 PF 

2010/12/20 14:10 

MILL TEST REPORTS. 
ESSA•~ 5T£E~ Al.GOHA INC. HEREBY 
CERTIFIES THAT THE MATERIAL HEREIN 
DESCRIBED WAS MADE AND TESTED IN 
ACCORDANCE WITH THE RULES OF THE 
SPECIFICATION SHOWN. ALL RESULTS ARE 
R£TAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD R~CORD KHPING 
PRACTICES 

M. MCLEAN 
MANAGING METALLURGIST 

THIS MILL TEST REPORT MAY NOT BE 
REPRODUCED EXCEPT IN FULL WITHOUT 
WRITTEN APPROVAL OF ESSAR STEEL ALGOMA 
INC. IF YOU RECEIVE THIS DOCUMENT 
AND ARE NOT THE INTENDED RECEIVER, 
PLEASE CALL {705)945·2624 COLLECT FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF 
DOCUMENT 

* * * * * * * * * * * * * * * * M E C H A N I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * 
PLATE GAUGE 

HEAT NUMBER SRCE IN 

0033L 74643 166" .3750 

IMPACT TESTS: 
PLATE GAUGE 

HEAT NUMBER SRCE IN 
0033L 74641 166" .3750 
0033L '/4642 166" ~3750 
0033L 74643 166" .3750 

* TEST * 
COND METH HARDNESS 

N BH 154 

* * * * TEST * * * * COND METH DIR SIZE TEMP 
N CVN L 3/4 -SOF 
N CVN L 3/4 -50F 
N CVN L 3/4 -50F 

FULLSIZE 
* FTLB 

83 80 
69 73 
73 71 

ENERGY 
* AVG* 

90 84 
58 67 
78 74 

LAB 

ALG 

SPEC LAB 
ASTM ALG 
ASTM ALG 
ASTM ALG 

* * * * * * * * * * * * * * * * * C H E M I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * * 
HEAT (WT 

0033L*+ 

*"'WARNING** 

%) c MN p s SI CR NI cu MO AL CB v B 
TI SN N AS ZR PB SB 

.20 1.10 .011 .009 .32 .03 .02 .06 . 0 0 .037 .000 .001 .0002 
.002 

: .~,·;~;o;~J::.):._ -~~~,,~---~: l ~ "'"''.,il~ll'''or•;,}_,;,, 

PAGE 2 OF 
THE TEST RESL'L'rS ;\ND V !..LUES REPORTED HERE.!:-.! JNDIC :o..TE ONLY THAT! 111 HE PART!CULA.R STEEL FOR WHICH THIS CERT!FIC HE IS ISSUED MEETS T'HE YIJNJMU!v·IJ 
SPECIFIE'D 'dELD STRENGTH ~ND ! ~)THE CHEMIC A!. \N-\LYSlS ~ND PHYSIC \L PHf'lPFRTJES OF SUCH STFH :I..RE IN CONFORY!AN( E \\!TH ·1 liE RE'Qli!R/>·!E;\'IS OF 
1l!E SPEClFIC \flO~ l!\DIC \TED fHE RESULTS OR\- ~L{;[:S REPOR1FD HER[[J';" OT 13E. liS EO TO ()l' .\I-IF~ THE. STGH FOR \~1 SPEC lf!C H!Ot-.! OTHER HPJ\ THE 
o:--.:E 1:\'Dif \ ["[]) .\:--,:0 ( \:\ \OT 131: RFllFD l:Po~ FOil: '"'" l'l. RPOSF-' otNCLl'DI\( Ci:\ Ol~ C \I (T! \ Tl(.P..:Sl -\S REPRI:Sr:s·r 1!'\GTHF \( I\ \L S"JRE:\GTH 01· St.'C H SH-1;: 

DO 

.39 

2 



IJGERDAU 
CAMBRIDGE STEEL MILL 
160 ORION PLACE 
CAMBRIDGE ON N1T 1 R9 CAN 

Ship To; 

DEBRO STEEL ON. 
7 BLAIR DRIVE 

· BRAMPTON ,ON L6T 2H4 

Customer Requirements CASnNG: STRAND CAST 
Mechanical Test Yield 5261'9 PSI, 362.8 MPA Tensile: 75869 PSI, 523.1 

Chemical and Physical Test Report 

MAOE IN CANADA 

SOL Shippers No : 

Purchase Order No : 

Sales Order No : 

%Et: 26.0/Bin, 26.01200MM Red R 56.6 : 1 

1301-0000000579 

31010 

175466 

Ul!l{1llS ,{q Zl:AoNN poxoptq 

Page of 1 

Customer Notes: NO WELD REPAIRMENT PERFORMED~ STEEL NOT EXPOSED TO MERCURY. ~~ 
Thls material, including the bmets. was melled and manufactured in canada THE ABOVE FIGURES ARE CERTIFIED CH MICAL ANO PHYSICAL lEST RECORDS PS CONTAINED IN 
/( /1 Bhaskar Yalamanchili THE PERMANENT RECORDS OF COMPAN • 

/ YY)a_~. Quality Director CJJ \ _\ , ! MetallurgicaiSeiVicesManager 
__J--- Gerdau C\.:J\ 'C\c- C"1 ! CAMBRIDGE STEEL MILL 

Sellerwanants that all material fumlshed shall comply with specifications subject to standard published manufa~lng varlatlo~~ OTHERlARRAN11ES, EXPRESSED OR IMPLIED, ARE MADE BY 
THE SELLER, AND SPECIFICALLY EXCLUDED ARE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURP E. 
In no event shall seller be liable for Indirect, consequential Qr punitive damages arising out of or related to the materials furnished by seller. 
Any daim for damages for materials that do not conform to specifications must be made from buyer to seller immediately after delivery o1 same In order to allow the seller the opportunity to inspect the 
material in question. , ---·-.- --

LESENA QUALITY CONTROL 

JOB, [ 2_~-? 2._ 
ITEM• Ha.-.. fes 1 

~ ~ ACCEPTED DATE, 4~0( f3 
~ ~ SIGNATURE,... • 

£00-9080 1!- l'U! r-wr-r£ l"WOd 
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Cjd-8;0C[~ ~~G~!WAU 
CAMBRIDGE STEEL MILL 
'160 ORION PlACE 
CAMBRIDGE ON N1T 1R9 CAN 

Ship To: 
DEBRO STEEL DIV. 
7 BlAIR DRIVE 

BRAMPTON ,ON 

Customer Requirements 

Chemical and Physical Test Report 

MADE IN CANACA 

BOl Shippers No: 

Purchase Order No : 

Sales Ordei' No: 

1301..0000000567 

31010 

175463 

Mechanical Test Yield 51516 PSI, 355.19 MPA TMSile: 75181 PSI, 518.35 MPA %EI: 25.0/Sin, 25.01200MM Red R 31.8 : 1 
Customer Requi.rem.ants CASTING: STRAND CAST 

Customer Notes: NO WELD REPAIRMENT PERFORMED~ STEel. NOT EXPOSED TO MERCURY. 
' Thjs material, including the bille1S, was melted and manufactured in canada THE ABOVE FIGURES ARE CERTIFIED CHEMICAL. AND PHYSICAL TEST RECORDS AS CONTAINED IN 

./(A Bhaskar Yalamanchlli THE PERMANENT RECORDS OF COMPANY. 

/ y Y)O.:.~ Quafrty Director fu<Y ~ · · r~ Metallurg•cal SeiVJces Manager 
Gerdau • \j CAMBR!DGESTEELMil.L 

Seller warrants that all material furnished sh311 comply with-specifications subject to standard published manurae'tu'fins va~;;;:tm OTHER WARRANTIES, EXPRESSED OR IMPLIED, ARE MADE BY 
THE SELLER, AND SPECIFICALLY EXCWDEO ARE WARRANTIES OF MERCHANTABILITY AND FITNESS FORA PARTICULAR PURPOSE. 
In no event shall seller be liable for indirect, consequential or pwfdive damages- arising out of or related to 1he materials fumfshed by seller. 
Any claim for damages for materials that do not conform to specifications must be made from buyer to seller Immediately after defivery of same in order to allow the seller the opportunity to inspect the 
material in question. - ·- · _ -·--

JOB:LESE.NA/ ~~L,;t~o:.rROL ,--LESENAQUAUTYCONTROL 
' ITEM, U B~{(-\- ~ J. ' Jos, S-to¢ lt:. l I 

,_A . ITEM: 3'~4 (' . {(oof I I 
ACCEPTED DATEZ~ l.f- ((3 t} 7 (.. ! (. (I 
SIGNATURE:·····- _ ~~~E:~:~A~~~ .•.•• ztk. 4- (!}I 

P00·9080!!· I'Ia 
- ---- --·- -- ---------- J"Z£f!-I£ I•IDOd 



CERTIFICATE OF INSPECTION & TEST 
ST&H CORPORATION sr.. 411-3 Shinwol-ri, Jinryemyun, Girohae-si Gyungnam, Korea 

.. .· · Tel:82.5!.744-4680(51ine) Fa~:82.5!.744-4670 
· · -· E-mail · stcorpn@komet.net 

·~ 
CE 

ORIGINAL 

(EN 10204 3.1) 
Certified to IS09001:2008, IS014001:2004, PED97/23/EC by LRQA 

Certified API Spec Ql and API Spec6A (Licence No· 6A-1284) . 
Customer : COMCO PIPE & SUPPLY CO !Contract No.: G!-3758 IR<port No: MHJ7706 Date: DEC.26.2012 
Spec. For Material .: ASTM/ASME A/SA105N-ll(NACE MR-0175) Heat Treatment 

Chemical c Si MD. I p s Ni Cr Mo Cu v Nb Composi:ti.on (%) 9JO"C NORMAI..IZED 

Heat No. IMA> 0.350 0.350 1.050 O.Q35 0.040. 0.400 0.300 0.120 0.400 0.080 
&A.C 

B4505 t./ 
MIN 0.100 0.600 

0230 0210 0.930 0.009 6.006 0.012 0.158 O.QJS 0.010 0.003 Dimensional 

Tension Test Charpy Impact Test (10x10 mm Specimen Size) · Inspection 
Size of Specimen(mm Yield Tensile Red of Individual Average Notch Type Hardness Bending 

Gage Stren,ath Strength Elongation Area min min 
Test Test ANSI B16.5 - 2009 

Dia Length MPa MPa % % (HB) 90:120(180') 

MAX Test Result 187 GOOD 
12.5 50 

® 
Temp 

MIN 250.000 485.000 22.000 30.000 <D @ Average 

12.5 50 375.000 575.000 37.500 62.000 146; 150 Ultrasonic 

Examination 
ITEM/SIZE Q'TY ITEM/SIZE Q'TY ITEM/SIZE. Q'TY 

N/A 
150l.BS WNFF XH 

12 --:B'.t. ~ '~ 
..... BLANK Magnetic 

' 24" . ·-r-· .Particle 
150I.BS BLFF 

1? 
J:.."<amination 

_4" -..., N/A 
150LSSBLRF 

30 D Remarks: 
24'' 

••CE = 0.42 
150LB~ WNRFXH 

14 (LONG FORMULAA) 
24" 

150LBS WNRF STD 
20 ~ 

24" 

~ • NOTE : W.C:Water Cool O.C.Oi I Cool We hereby certify that the materlal here!n has been made 

1MPa = 14<i.037 psi A.C:Alr Cool N.A;Non Action and tested In accordance with the above specification 

1MPa • 0.145037 ksi N:Normalized A:Annealed and a I so w i th the requ! rements ca I ! eQ for by the above order. 

lpsi = 0.006895 MPa Q.T:Quenched and Tempered 
lksi • 6.~476 MPa N.T:Normalized·and Tempered ·-- Witnessed by/ K. S. KlM Manage ofQ.A Dept/ H. J. LEE - -·-

Lt.~t..i'IIH. ~V~'-!.. ~ ..... . ST&H CORPORATION ST-801-14-00 
JOB, [~-3?.- kB 

--····--1 
ITEM, M:l.. 4h~3 ACCEP=F>Q D 'llio 7~·-r ·-----···""""""' ' .. ·-· . .. ·----·--·· ... ·-"-' ._, ...... -........... __ 

·- -~~~-="-



HUFFAZ SEAMLESS PIPE INDUhRIES LTD. 
QUAUTYCONfROLI>EPARTMENT • 

MILL TEST REPORT lSSUEO,O,Tii:,.~L 

,;--
( -....... ~l!y. COld~ ~-S!!!!~amleu F'IP!!S _ Customer Ml!"""- ___(glJ !.!!J•---- P\lfth- OrdetNo · 11!Q..~!PEC fl?AT.E:-12.03.®10 J I LC._2_0'101t.t03Te~ dt 17-12-1010 

f~rccm.r~ca'r. {31.C EN-10204 ~~.!JQIN !0049» Worio;OrtlctNo,: f,;2Ct10ife..13S ~ • --- P~Deliw:<edOI'I' --"=·""'="~' _ 
3rdParty b!•pe:c;tiai"IM!s. -~ MOOOYti:HV~NATJOI'tM.. ;,----

/ 
Pro:fuct StJndatU. API !il Gt. 8 ~~~).-~Ill EdiVon-1 ASTM A 11)S.~/ M:l.' 

_ _;AS=ME:.::SA1re.ti2/SA5JGR.B / ___ _ 

1 Cf1 ___ ,/-· ·-

Procll/el OCO~n~ Nctd'lanfuf THt PtrfDITIJ.II'U::-. 1:~~- ~~~ Cl!emrol CompQt.ltion I'M ""'"'""" lo;::::~ ,~, T.., 

--'--
Slz-:NP$ ll O!y. \V""tl'( ·- '~ I ':--17 I •. "" 1'-. , .. ,. 

I~ 1~: [~:. 
c " •• ' ' " 

,, • I •· ' " " "" " I~"'" t.:· o-tocl "" - • '" ' I,.,., "' I ""' I"~ \ .... i ''"' ' ~,. '"" 1 '-"'. ~·· 
!_,_,; ""' --

Lu•"< ~t~~ I"' 1,_; ·I"' [".:; "' •> "" 1.~ I"'% """ l""'" I~ 

' '"'''" R I "' . ""' "'" 111:;,11 I"~," s I,.,. I"'·'' <>.71> ]"" . . ;~ \::: \::: 1~: I~~: I:: t:: I:;: [;: I_:~ 1:; [;~ . ::: t:~ -~l I '"' ' . OK 

"" I"' I '"' ""' ~.~~" ··;; ~. ..... I"' . . I :: t:: 1::: [:: t:;: l:: I'-~ I:::: ~~~ t:~ I "·"' ~~-"' i ;:; ~:~ :~ I '""' ' OK I,., 
,.,,_, ... _,,,,Fl. !•<> i"'" S0156 I'"""'' i ,;,, I"'~" ~ I"'·" [""' 3UO ["" . :: 1~: ! ::: 1~: i ,';::, t:: I •n 

lo.n 1:~.~ .[;~ I::;: I '·" ~ ~~~: I~ [;; -~ l ""' 
I H~ I':' s 

l"'" I""" "" I OK . . ;: I::: I"" I::: I~;~ I:: I:;, 1:~;: '~ I_; I'" 1::: I ~: ~~~: ~: I '"' ' "" '·" 
I 5 W\.' c...o.., \C. D:.-!)( .,:~"J "::;'' • ,.,. 

I'"'' '"' OK . ;: 
I "·" ~ oooo 10.00 I~ ,:: 1:~~ I,.., ,~: ''" l23.oc ;:: I~;; ;; '"' ; OK 

,:~, ":''" ·~ "'" 1"''-'" ,., 
I"" 

. ;: I:::: I,:., :::: ·:: I ;::; i :;: 1:~~ t::: ';;; I::: I;: ;: I;;; ;; "" ' OK 

h ~ \«>I, t~ ~ 
R~: ~~~<~~__..,1'11,.,~1-C fNm(I.C.tttt 100 '!Co.lfl"tmOSTATIC Tel!lfH) M..tTro~T ....... :IOO'C £'1_ / \~ 

~ "" I 

" ~ .·-s: '~· . ".'":<N~' . .., .. , ·''~~- '~-A,_:::: I c\ •v 
tit' en· I~ 

; ;;, 'i• ., ,. ,,.,_. "'. 

~ 
NA• ~ Th~li.U: JI'I'MI ~pp!lcabl• lorpn><:Nd(sl t! API ~ 0.-.d ~SL 1}<4~1! EdliQ"I ~TMA10S..W AS3 fi\SMtSA 1CE-02/ SA53 Gr.e Stlndal"':t 

- .. r/ Rc"- \CA·•d .. 
orl ~ Cut1CWMirR•~1i~: 

ri.;__..P-' [6;~~~~:....o6-,)c I/ 
"pK0003 

_@ ~--' 
~&GI"nt.~~.~-.mo1 

l!I!!A[)<!FF!gii:201.%W:lr>f1'1oo<,loi~CW.. ';·.;;.;:~. . . S"":"'.E"""'J e-.0Wd.-..-.$hfi..P......_ 
...,.,,..,~.OJ!ol>lli~-~- - . ... ,...~ ~ '. ~- ::t:.~.-m-

-- - ACCEPTPELE TO NA QUALITY CON'fROL ..... --1 ---.:_ESEM QUALITY CONTROL LE.SE 

JOB: 12.-32 
2. DC<.vc'f /t / .\ITEM: M 

ACCEPTED DA~/ if IP I} 

· JoB, St<»e k H 
:2" ITEM• X . 

ACCEPTED DATE! z f; /~~(3 

"' ""''"'"""' ·-. ··-·= 
REOUi: -~:::.:;v;:~.' ~-rs .. 

,._,.~~=-=-~-~--- -----
-·-· ·----~""' 



rUU<I<I 
Tilaaja Purchaser 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
1itaus nro Order No. 

T0-9392 
Todlstus Certificate 

31 

Tolmltustyypp! Delivery type 

TOTAL DELIVERY 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

Ti!ausvahVIstus Order Confinnation 

27492 
l.aivaus Shipping 

EDENBORG 

EN 10 204-3.1 (2004) 
Vastaanotta.fa Consignee 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Asiakkaan merl\ki Shipping mark 

Laatulelmaus Quality Stamping 

SA516GR70MTL TV 

Sulatl!S nro levy nro Cast No. Plate No. 
XXXXX XXX XX XXX 

~f~;~i~~~~n:r 
Vastaanottajan Ieima 
Stamp of Surveyor 

Muut leimaukset 
Other Slam s 

Pilfv.l!mil!lr! Date 

28.11.2012 
Valmistajan merkki 

2/10 

A 27492 -001 
30.10.2012 

Mark of the Manufacturer 

J'1xx 

Tuote Product rp/ Toferanssit Tolerances Teknlset vaatimuksetjaltal v!rnlllset mMrt!:ykset Teehnlcal terms of Delivery anctfor Official Regulations 
HEAVY PLAT '/ 
Laji Gracie / · 
SA516 GR 70 MTLTV ASME SA516-11A/ASTM A516-10 
Laatusehtitys Quality Spec4fications 
PRESS. VESSEL STEELASME CODE SEC II ED.2011A SA20 
Positio Mitat mm 
Item Dimensions mm 

NORMALIZED STEEL PLATES 

Merkl<i 
Marke 

TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.·5 -3.0 

ASME SAM20, 2011A 

Kpl 

'" 
Paino kg 
Wei htk 

Sulatus levy nro 
Cast late No 

SP nro UT MT 
SPNo UT MT 

MATER.SPEC. RAU-OY,r1&2 REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
003 12.70 X 3048. X 12192 1/2X120X480 OMS PO 9392 2 7410 58396 028 028 
TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 
MATER.SPEC. RAU-OY,,1&2 REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
004 
004 

15.88 X 3048 
15.88 X 3048 

X 
X 

TOLERANCES WIDTH +11.0 
MATER.SPEC. RAU-OY,,l&2 
SURFACE CONDITION EN 10 
005 19.05 X 2438 X 
005 19.05 X 2438 X 

12192 5/8X120X480 OMS PO 9392 
12192 

-3.0 LENGTH +20.5 -3.0 

2 
2 

9264 
9264 

58640 
58640 

021 
023 

021 
023 

REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VAcuuM DEGASSED. 
163-2:2005 CLASS B3 
12192 3/4X96X480 OMS PO 9392 
12192 

2 
2 

8892 58640 011 011 
8892-58640-012-012 

TOLERANCES WIDTH +12.5 -3.0 LENGTH +22.0 -3.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 

006 19.05 X 
006 19.05 X 
006 19.05 X 
006 19.05 X 
006 19.05 X 
006 19.05 X 

3048 X 
3048 X 
3048 X 
3048 X 
3048 X 
3048 X 

12192 3/4Xl20X480 OMS PO 9392 
12192 
12192 
12192 
12192 
12192 

-3.0 LENGTH +22.0 -3.0 

1 5557 58393 013 013 
1 5557 58393 024 024 
1 5557 58393 031 031 
1 5557 58393 032 032 
1 5557 58393 033 033 
1 5557 58393 034 034 

TOLERANCES WIDTH +12.5 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
007 22.23 X 3048 X 

REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

12192 7/8X120X480 OMS PO 9392 1 6485 57251 023 023 
12192 1 6485 57744 021 021 007 22.23 X 3048 X 

Raahe Steel Works T!lten todistamme, ettA tolmltus on tllausvahvistuksen mukalnen. 
We hereby certify that the material described above has Peen tested and complies with the terms of the order confirmation. 

Testaus ja tarkastus Tes~ng and Inspection 

~~~---t::--
JAAKKO JufsO 
Valtuutattu tarkastaja Authorized lns])l.lctlon representative 

~ Yhtil!n nimi Company Name: RUUKKI METALS OY 
..._ Kotipalkka Registered Office: HELSINKI 

Osoita Address; PL 93, P.O Box 93 
FIN-92101 RAAHE, FINLAND 

Puhelin Telephone: 020 5911 
+356 20 5911 

Telekopio Talefax: 020 592 2736 
+356 20 592 2736 

! 
' 
--LESENA QUALITY COIIITROL. 

I JOB, It- S2-
ITEM' M ').. Gus.:-d::s /t 
~~~:~:~A~ELL_ 4-h t3 

Tllmllon sllhk1!lner~ koplo alkuperilsestll asiakirjasta. 
Thls Is an electronic copy of the original document. 

Y-tunnus Business ID: 2369445-7 



rUU<I<I AINESTODISTUS TEST REPORT 

EN 1 0 204-3.1 (2004) 
Tilaaja Purd1aser Vastaanatlaja Consignee 
OLBERT METAL SALES LIMITED OLBERT METAL SALES LIMITED 
SUITE 305 SUITE 305 
Tilaus nro Order No. 

T0-9392 
Asiakkaan metkki Shipping mark 

Laji Grade Llsavaatimukset Additional requirements 
SA516 GR 70 MTL TV 
Laatuselvttys Quality Spe<:iflcatlons 

PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
N 920C,T=1.1 MIN XTHICKN MM 

Pas. Vetokoe Tensile test 
Item 

K2 RP02 RTOS REC REH RM KSI A% REH .RM'AS RAZ% Kesklarvo 
KSI KSI KSI K$1 2 50 80 200 IRM 2 3 Aver e 

002 58397 015 N F1 50 74 28 
003 58396 011 N F1 51 75 26 
003 58396 012 N F1 51 75 27 
003 58396 013 N F1 50 74 26 
003 58396 021 N F1 50 73 25 
003 58396 028 N F1 51 75 25 
004 58640 021 N F1 so 75 29 
004 58640 023 N F1 so 75 28 
005 58640 011 N F1 48 74 27 
005-58640 .-012 N Fl 51 75 26 
006 58393 013 N F1 49 75 30 
006 58393 024 N F1 47 73 29 
006 58393 031 N F1 47 74 28 
006 58393 032 N F1 48 74 27 
K2: F1=TOP,TRANSV. 

N =NORMALIZED 

""· Huom 
Item Kesklarvo Nb 

Avera e 

002 58397 015 115 -051 83 96 81 87 1B 148 
003 58396 011 111 -051 124 126 116 122 1B 142 
003 58396 012 111 -051 94 87 101 94 1B 144 
003 58396 013 111 -051 100 111 97 103 1B 146 
003 58396 021 111 -051 as 101 65 83 1B 144 
003 58396 028 111 -051 92 97 102 97 1B 145 
004 58640 021 111 -051 103 101 80 94 1B 141 
004 58640 023 111 -051 96 91 89 92 1B 142 
005 58640 011 111 -051 111 126 123 120 1B 141 

_oos .--58640-<>12 111 -051 75 69 77 74 1B 112 
006 58393 013 111 -051 95 97 101 97 1B 128 
006 58393 024 111 -051 105 103 80 96 1B 143 
006 58393 031 111 -051 107 94 76 92 1B 141 
006 58393 032 111 -051 111 115 105 111 1B 141 
1<3: 115:::CH-V/!SO-V(J),7.5X10,TOP,LONG!T,KV600 111=CH-VIISO-V(J),10X10,TOP,LONG!T,KV600 
K4: 18=HARDNESS/HB TOP 

Raahe Steel Works 

Testaus ja tarkastus Testing and Inspection 

f--kl.- 1-~'--
JAAKKO Judso 
Valluutettu tarkastaja AUthorized lnspectlon representative 

~ Yhli6n nimi Company Nama: RUUKK! METALS OY Osoita Address: 
,.._ Kotipalkka Registered Office: HELSINKI 

Til ten todlstamme, ettll to'lm·~us ontllausvahvistul<sen mukainen. 
We hereby certify that the material described above has bean tested and complies with the tenns of the order confirmation. 

PL 93, P.O Box 93 
FIN-92101 RAAHE, FINLAND 

Puhelln Telephone: 020 5911 
.. 35820 5911 

Telekoplo Telefax: 020 592 2736 
+3SS 20 592 2736 

6/10 

A 27492 -001 

30.10.2012 
P;!IM!mMtil Date 

28 .11. 2012 

JatkUvavalettua happ~er;!lstil 
Oxygen steel, cont1nuous casting 

Fully killed, Fine grain practiced 

Huom 
Nb 

LV 

~~--LESENA QUALITY CONTROL 

JOB, 11.-32 
ITEM, '""'')... G u.o;;!:e1-s 

~~~E:~~~~A~~~-- Lf:(3 !t-J_ 

2389445-7 



rUU<I<I 
ANAL YYSITODISTUS ANALYSIS CERTIFICATE 

ANALYSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERTIFICAT 
CEPT~~~KAT AHAn~3A 

.. 
9/10 

A 27492 -001 
30 10 2012 

Sulatus nro Koe nro Posltio C•"' Analy)ISi % Chllmlcal composition% Chemisch Zusammensetzung% Composition Chlmlq\Je% AHan~ M!IIIK~<~ 96 (•.ppm) PaJvamMrtl Dale Datum Date Jlara 
Cast No Test No Item C.q 
Schmelzen N r PrC!fNr. P~. coo 
No de coul!\n Essal No "'"' COg 
N~ nnsBIGI NQnpo&.l no3. Cek\1 c SI "" p s AL NB v 

58393 001 .39 .188 .33 1.11 .008 .001 .032 .001 .010 

58397 002 .37 .181 ,32 1.08 .009 .002 .039 .000 .007 

58396 003 ·" .187 .32 1.09 .008 .COl .033 .001 .008 

58640 004 .38 .190 .30 1.08 .010 .002 .025 .coo .009 

-58640 005 .38 .190 .30 l.OS .OlD .002 .025 .000 .009 

58393 006 ·" .l.S8 .33 1.11 .008 .001 .032 .001 .010 

57251 007 .40 .199 .35 1.09 .010 .001 .040 .015 .008 

57744 007 .42 .211 .36 1-.U .013 • 002 .041 .015 .008 

57251 008 .40 .199 .35 1.09 .010 .001 .040 .015 .008 

57744 oo• .42 .211 .36 1.13 .013 .002 .041 .015 .008 

58475 009 .42 .209 .37 1.14 .010 .001 .041 .015 .008 

57744 010 .42 .211 .36 1.13 .013 • 002 .041 .015 .008 

CEQ:C+MN/6+{CR+M0+V)/5+(~+CU)/15 

Raahe Steel Works 

Testaus ja tarl<astus Testing and Inspection litcnbrr~~o~e 1o1 KOI1TpOI1b Ka'!=se 
PrGfung und Kontrolle Essals et ContrOie 

1----f.,i. t_.,_( __ 
JAAKKO JUUSO 
Valtuutettu tarkastaja Authorized Inspection representative YncllHOMo'!eHH~ ~HcneKTop 
Sachverst!3ndi9er lnspootorautaise 
Yhfjtln niml Company Name: RUUKKI METALS OY Osolte Address: PL 93, P.O Box 93 
Kotipaikka Registered Office: HELSINKI FIN--92101 RAAHE, FINLAND 

TI cu CR NI 

.004 .013 0. 04 0.04 

.004 .011 0.04 0.03 

.004 .OlD 0.04 0.03 

.003 .cos 0.05 0.03 

.003 .008 0.05 0.03 

.004 .013 0.04 0.04 

.004 .011 0.05 0.04 

.004 .010 0.05 0.04 

.004 .011 0.05 0.04 

.004 .010 0.05 0.04 

• 004 .014 0.05 0.04 

.004 .010 0.05 0.04 

Puhelin Telephone: 020 5911 
+358 20 5911 

MO 

• 004 

.003 

.003 

.003 

.003 

.004 

.005 

.007 

.005 

.007 

.004 

.007 

28.11.2012 LV 

N SN B 

.oo4 .004 .0004 

.cos .005.0002 

.004 .003 .0003 

• 004 .002 .0002 

.004 .002 .0002 

.004 .004 .0004 

.003 .003 .0002 

.003 .003 .0003 

• 003 .003 .0002 

.003 .003 .0003 

.003 .004 .0003 

.003 .003 .0003 

LESENA QUALITY CONTROL 

JOih \1}._-{3 
ITEM, M ~ G-l-1.5)6<+5 

!
1
. ACCEPTED DATE;4 / Lf(~;/ti$ 

SIGN.A.TURE, . .::.":::""::!LJ/J!..~.-::f!:!~~=-=~--,= 

Steel manufactured and supplted by Rautaruukki is free from radiation. 
npolo!J~OJ! H~ MCTar!II)IPn.1'!eC~OM KOM6~HI!Te «Rautaruu~ki» 1o! llOCTeBJ'l~CMB~ 
3a~aJ'!Io1~ cTanb He lol3r~J'"'SIOT pan~o~au~~o~. 

Telekopio TlefaK: 020 5922736 
+358 20 592 2736 

Y-tunnus Business 10: 2389445-7 

-



• 
ESSAW ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

SO No.,ltem & Date.: 8009604 000020 2013/05/01 Shipment No.& Date.: 1000044801 2013/05/01 TC No., Date & Time : ESA-69300 2013/05/01 ·17:03:18. 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.fltem: 19148-8271/2 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 12919 

KAMA TO ROAD 920 KAMA TO ROAD 920 CuslPart No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION- 5836 

L4W 2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon ASME SA516 GR 70 (11A) Normalized Normalize Temp 1670 "F 30 min per inch Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
SA20 Fine Grain Fully KUled : . . ' 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 I 
lnsp.T/R : Test Report As Per Spec 1 Cust Use : PVQ 

ESSAR STEEL Ai.GOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITIEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILAELE ATWWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH rJ FINE GRAINED. 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions {T x W x L) Batch No • Heat No-MS Quantity I Pes 
1.2500 "x 120.000 "x480.00" AD5130 ._/ 5939P3·02 20 419 LB I 1 

••••••••••••••••.••••••••••••••••••••••cHEMIC•AL PROPERTIES ••••••••••••••••••••••••••••••••••••••• ••••••••• 

Heat No. wt% c Mn p s Sl c. Nl Cu Mo AI Nb v B Tl DO 
+ I 0.24 1.02 O.Q15 0.009 0.240 0.15 0.03 0.07 0.01 0.041 0.000 0.001 0.0002 0.003 0.45 

5939P3" .... . . . . . . MECHANICAL PROPERTIES . . . . . . . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%} 

5939P3 AD5130 • -' 166" ALG 1.2500 N .2 T B 47.0 77.0 2" 33 

-

JOB, 1).-'~L 
6 

ITEM: l...L/,2. IU '~C?2.·l"".'· 
ACCEPTED DATEo oS ( <>. f ( fj. 
SIGNATLJ1<E, ········~:::....:::·:::· == 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

*"WARNING- THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIF1CATE IS ISSUED MEETS THE MINIMUM SPECIF1EO YIELD STRENGTH AND (2) THE 
ANALYSIS ANO PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORIMNCEWITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USEO TO QUAUFYTHE STEEL FOR 
At-N SPECIFICATION Oli1ERTHAN THEONE INDICATED AND CAN NOT BE RELIED UPON FORAt-N PURPOSE jiNCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/05/03 Time:18:48:33 Page no:1 of1 

® 



ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 764 

SO No.,ltem & Date.: 8009604 000020 2013/04130 Shipment No.& Date.: 1000044511 2013/04/30 TC No., Date & Time : ESA-68836 2013/04/30 ·17:21:04 

Sold to Customer Name and Addre:;:s : Ship to Customer Name and ~ddress: Customer PO NO.ntem: 19148·8271/2 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 12916 a·b 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISS!SSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION· 2540 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon ASME SA516 GR 70 (11A) Normalized Normalize Temp 1670 cF 30 min per inch Std Thickness Tel PVQ Top and Bottom Standard Surface Flatness 1/2~ 
SA20 Fine Grain Fully Killed , 

' 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 

Jnsp T/R : Test Report As Per Spec Cust Use : PVQ 

ESSAR STEEl. ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM 

All HEATS FULLY KILLED. 
HEATS INDICATED WITH (")FINE GRAINED. 
HEATS INDICATED WITH (+)MADE JN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes 

Dimensions (T x W x L) Batch No, Heat No--MS 

1.2500" x 120.000 '' x480.00" AD5131 5939P3-04 20419LB 1 1.2500" X 120.000" X 480.00 " AD5132 5939P3·53 

••••••••••••••••••••••••••••••••••••••CHEMICAL PROPERTIES ••••••••••••••••••••••••••••••••••••••• ••••••••• 

Heat No. wt% c Mn p s s; c. Nl Cu Mo AI Nb v B Tl 
+ I 0.24 1.02 0,015 0.009 0.240 0.15 0,03 0.07 0.01 0.041 0.000 0.001 0.0002 0.003 

5939P3• . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . 
Tensile Tests 
Heat No. 

5939P3 

5939P3 

Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

AD5131 166" ALG 1.2500 N .2 T B 46.0 77.0 2" 31 

AD5132 v 166" ALG 1.2500 N .2 T B 49.0 79.0 2" 35 

-· 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING.. THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YlELO STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUAUFY THE STEEL FOR 
f>JN SPE:ClFICATION OTHER THAN THEONE INDICATED AND CAN NOT SE: REUE:O U?ON FORAI'N ?UR?OSE: (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THEAcnJAL STRENGTH OF SUCH STEEL 

Date:2013/05/01 Time:16:05:34 Page no:1 of 1 

Quantity 

20,419 LB 

DO 
0.45 

I 

No. of 
Pes 

1 



~ 

ESSAW ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 
STEEL 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MJSSISSAUGA,Ontarlo,Canada 

L4W2R6 

CANADIAN PLATE AND.f>,ROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

eo:· .. NG-r.---· 

CU!£Part NO:: 

carrier: 

100002~068 

GBS & SONS TRUCKING LTD.- 414 REV 

K. UGHAOPAGA 

MANAGER METALLURGICAL SERVI~···· ···- ·------------
LESENA QUALITY CONTROL.! 

'""WARNING*" THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANAL , IS 1n ~ 2.. -:, 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFlCATION INDICATED THE RESULTS OR VALUES REPORTED HE!'1EIN CAN NOT BE USED TO QUAUFY THE STEEL FOR AJ'lYJQS: I-- .) , ·:. ·,;#_';'jl; 
SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON f<OR AiW PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL ; 7"L I 2. 

3 
4 .·.·_.,_p~:~h_';~_·:. 

ITEM: 1 i ) I J. · ::.v>'~-~.;!.fh~ 

Page no:1 of ACCEPTED DATL£_~ , h ~f~' 
SIGNATURE: .. WK~~-c:!~'t•.:l~~ ... ._......_ 

Date:2013/0"1/03 TJme:i0:50:16 



ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

SO No.,ltem & Date.: 8006091 000130 2012/12/13 ~hipment No.& Date.: 1000023068 2013/01/02 TC No., Date & Time : ESA-38122 2013/01/03 • 10:50:16 

Sold to Customer Name and Address·: Ship to Customer Name and Address: customer PO NOJitem: 19025-STK /13 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE .AND P-fiDFILES·IN .. -· .. BO'::,.NO,.:--. . ··- 1000023068 

KAMA TO ROAD 920 KAMA TO ROAD 920 cii~t:Part No.: 

!'v11SSISSAUGA.Ontario,Canada MlSSISSAUGA,Ontario,Canada Carrier: G8S & SONS TRUCKING LTD.- 414 REV 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 7.0 (106/ ASME SA516 GR 70 (11A) Meets NACE MR 0103 fastest Ed., NACE MA 01751atest Edd BHN < 200, Calcium Treated 
for Sulphide Shape Control Normalized Normanze Temp 167 °F30 min per inch CVNL Req. 15/12 FT~LBF at 0-50.0 F Std Thickness ToiPVQ Top an Bottom Standard Surface 
Flatness 112 A20 Rne Grain Fully Killed No Wei~ Reparr 

Supplementary Instructions : Test Cart 1 :draftlng@canadianplate.com Test Cart 2: 905M206M1370 I 
rnsp T/R : Test Report As Per Spec \ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HERC:SY CERTIFIES THAT THE: MATE: RIAL HEREIN DC:SCAIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULC:S OF THE SPECIFICATION SHOWN ALL RC:SULTS ARE RETAINED IN ACCORDANCE: WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES .::; ( 
THIS MILL TEST"REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TYPE3.1 
ISO QUAUTY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM .... . . . . MECHANICAL PROPERTIES . . ... 
Impact Tests ' ' 
Heat No, Batch No. SACE LAB GAUGE COND METH DIR LOC SIZE TEMP("F) ENEAGY(ftMibf) ENERGY 

AVG(ft-lbf) 

2138P3 A86700 166" ALG 2.0000 NORM CVN L 8 FULL -50 77 87 77 81 ' 
2138P3 - A86701 - 166" ALG 2.0000 NORM CVN L 8 FULL -50 64 59 84 69 

2259P3 AB6702 166" ALG 2.0000 NORM CVN L 8 FULL -50 83 64 90 79 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

2138P3 A86700 166' ALG 2.0000 NORM .2 T 8 48.0 75.0 2" 32 

2259P3 AB6702 166" ALG 2.0000 NORM .2 T 8 48.5 75.0 2" 32 

K. UGHAOPAGA 

MANAGER METALLURGICAL SERVICES LESE.NA l;UAi..ITY COI,TROI.. 

~•WARNINGH THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (11 THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIC:D YIELD STRENGTH AND 12) THE ANALYSIS IQB, I '} _ 3 2. 
AND PHYSICAL PROPERTIES OF SUCH STE:EL ARf IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECtFlCATlON INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY "' • ,l-

ITEM, T L j 1) 31 t..t I / 
Date:2013/01/03 Time:10:50:16 Page no:2 of 2 1 ACCEPTED DATE, ) Lf(f//'"j 

SPI":CIFICATION OTHE"R THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

SIGN.ii,TURE: ...... 



~ 

ESSAW .. ESSAR STEEL ALGOMA INC.,1 0.5 West Street, Sault Ste. Marie,Ontario, Canada P6A 764 
STEEL 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontano,Canada 

L4W2R6 

GRAINED. 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

IN CANADA WITH DOMESTIC AN,O NORTH AMERICAN MATERIALS. 

BOLNO.: 

Cust.Part No.: 

Carrier: 

1000026966 

TRIPLE K TRANSPORT LTD • 44008 269 

K. UGHADPAGA 

LESENA QUALITY CONTROL. 

Jos, 5.&oelt 
ITEM. N ;P. F B 
ACCEPTED DATE~ 
SIGNATURE, • 

MANAGER METALLURGICAL SERVICES 

'*"WARNING.,. THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICUl.AA STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH ANt> (2) THE 

ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CANNOT SE USED TO OUAUFY THE STEEL FOR 
ANY SPECIFICATION OTHERTH"N THE ONE INDICATED·AND CAN NOT SE REUEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH SlEEL 

Date:2013/02101 Time:08:42:52 Page no:1 of2 



• 
ESSAfi1 .. ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

STEEL 

SO No.,ltem & Date.: 8003452 000020 2013/01/24 Shipment No.& Date.: 1000026966 2013/01/24 TC No., Date & Time ~ ESA-44016 2013/01/24 ·22:34:28 

Sold to Customer Name and Address : Ship to Cust'omer Name and Address: Customer PO NOJitem: 18383·STK /2 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNQ.: 1000026966 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MJSSJSSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD • 44008 269 

L4W2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cart ASTM A516 GR 70~09) I ASME SA516 GR 70~11A) Meets NACE MR 01031atest Ed. NACE MR 01751atest Ed. BHN < 200,.f;er EN 10204 3.1, 
per latest Ed. & Addenda of ASME Code Section IJ Fully 1Ued Fine Grain As Rolled atness 1/2 A20 Std Thickness Tal PVO Top and Bottom Standard Surface No eld Repair 

Supplementary tnstructlons : Test Cert 1:drafting@canadianplate.com Test Cert 2:905-206-1370 I 
lnsp T/R : Test Report As Per Spec [ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU-RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 

, INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN- 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICAT!eS AVAILABLE ATWWW.ESSARSTEELALGOMA.COM .... . . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . .. . . . . . . . 
Tensile Tests 
Heat No, Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSilE(KSI) ELSCALE ELONG(%) 

3315P3 C03519 106" ALG 0.2500 AR .2 T F 49.4 77.0 2" 22 

3315P3 • C03520 - 106" ALG 0.2500 AR .2 T F 49.4 77.0 2" 22 . 
3315P3 C03521 106" ALG 0.2500 AR .2 T F 49.4 77.0 2" 22 . 

3315P3 C03519 106" ALG 0.2500 AR .2 T M 47.8 76.4 2" 22 

3315P3 C03520 106" ALG 0.2500 AR .2 T M 47.8 76.4 2" 22 

3315P3 C03521 106' ALG 0.2500 AR .2 T M 47.8 76.4 2" 22 

3315P3 C03519 106" ALG 0.2500 AR .2 T B 49.7 . 77.7 2" 22 

3315P3 C03520 106" ALG 0.2500 AR .2 T B 49.7 77.7 2" 22 

3315P3 C03521 106K ALG 0.2500 AR 2 T B 49.7 77.7 2" 22 

.LESENA QUALITY CONTRO_L __ 

JOS: S+oe-ls: 
ITEM, },_\_ ?. ~ 8 . 
ACCEPTED DATE, y 

K. UGHAOPAGA SIGNATLIRE, .•••• ~ 
MANAGER METALLURGICAL SERVICES .::::..:.::::=:::::=.:::::::::::::==:::. 

*"'WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE I"ART)CULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS AND PHYSICALI"ROPERTlES OF SUCH STEEL ARE IN CONFORMANCE Willi THE REOVIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUAUFYTHE STEEL FOR 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE REUEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL @ 

Dafe:2013/02/01 Time:08:42:52 . Page no:2 of 2 
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~ 
6870ffiGHWAY 42EAST 

METALLURGICAL TEST REPORT 
NORTH AMERICAN STAINLESS 
6870IDGHWAY 42EAST 
GHENT, KY 41045 

Certificate• 682890 1 

Cllstomer' 007050 001 

ship To: Date: ll/01/2011 Page: l. 

steel: 304/J04L 

rinish: HltA.P 

Your Order: 26662 NAB Order: PN 0015640 11 Corrosion: ASTM A262/02aE;l.80Bend-oK 

PRODUCT DESCRIPTION: 
STAINLESS STEEL CONT.MILL PLATE, HRAP; tJNS 30400/30403 
ASrM A240/10,A480/10,A666/10; ASME SA240/10,SA480/10,SA666/10 
CHEM ONLY ON FO~ ASTM: A276!10,A479/10a,A484/10,A312/09 
Clll<M ONLY ON FOLLOWDIG ASMB: SA312/10,SA479/10 
AMS5511H/5513J XMRX; MIL-S-5059D AM03(X CRN MBAS); MIL-S-4043B 
NACE MR0175/01, MR0103/07; QQS766D-A X MAG PERM 
MIN. SOLtl'rl:Ol'l lUINEAL 1'EMP 1900!", WA1'ER QtlENCIIED 

REMARKS 
Mat'l ia Pree of Merc:u%Y COntaminatiOl'l. No weld repairs. 
~ 10204:2004 3.1; QQS763F Cond A; RoES Compliant 
Material is Free of Radioactiva Contamination 
NAS Steel. Making Process: ZA!', AOD, k Cant.. Casting 
Product Mfg.by a Quality Mgt .. Sya. in Con£. W/XSO 9001 
'*'Melt.-4. e Manufactured in the USA; Mat'l. is DFARa Compliant 
EN 10204 3.1.B 

Product Id Coil j Skid j Thickneso Width Weight -------Length------ Mark Piecea Commodity Code 

D89340 04A1MS c .1830 60.0000 3,045 SHEE1'S HO.OO 4 

C H E M l: C A L A N A L Y S l S CM(Country of MeR) ES(Spain) US(Unltod States) ZA(South Africa) JP(Japan) 

J IlEA!!' I CM c CR co lll!T MO N III p s -e_· 

A1MsV us .018' 18.0540 .6315 1.5450 .3705 

SI 

.3390 

MECHANl:CAL PROPERTIES 

1 • Product :Cd# Coil # 0 i oors .2% YS ELONG liard TAi1 
c r l<SI KSJ: %-:l· RB Hard 

D89340 04A1MS FT 89.47 47.05 49.82 85.50 86.50 

NAS hereby certifies that the analysis on this certification is correct and the 
material meets the specifications stated. 

.0722. 8.0U5 .0400 .0010 

. ··.:····· .. ·········· ··-
LESENA QUALITY CONTROL 

JOB, I 2..- 3 2 
ITEM, Na--<2.. tt /S' .. kt t. 

@ ACCEPTED DATf'..zi:_ 'f~ f} 
SIGNATURE, ..... ... . 

-· 
Teclmical. Dept. Mgr. 

ERIC HESS 

---~---··-·---



ROLARK STAINLESS STEEL 
Ia! 002/002 

vol'"uoo~ l~:oo FAX 905 889 8914 

2 E 296 345 621 53 53 

01( 
OK 

Cw\lbL:.No. 
psuql'hHI, 
N·c:u~ 

46<622/002 
Otcl& Dwllvln DidG 

07 

RO~ STAINLESS STEIL INC, 
l'AU:U !(Er,LY 
l4 0 PLANCJml' RO.liD 

CO.WCORD, OMT. L4K 2C7 

8S 

A&T!<I Mn 
PREll !'ROM: lmRCURY COIITAMlNATIO!{ 
i'RBE 011' Clll!All' NICOL 

T~TMRNr 1040 C 

B ~0.05\ P <0.05% 

,03' {2- 3 2.. 
'"'"'' \lt,'..,c 1'1' 

-:_.4 ·,.,1ROL. 

Outokumpu Stalnlass Oy 

~NMU...S~ 

... .. .... 
""' 1(01) 

I 
I 
I 
I 
I 
! 



.. GER.DAU . 
US-ML-PETERSBURG 
25801 HOFHEIMER WAY 
PETERSBURG, VA 23803 
USA 

CUSTOMER PURCHASE ORDER NUMBER 
34026092· WF5l2 

CHE.\IIJCAL COMPOSffiON 
c Mn 
% % 

0.08 0.94 I CHEMICAL CoM!'osmoN C'tA6 
Ol 

r 
" 

n.GI2 

CUSTOMER SHI?TO 

RUSSEL METALS INC 
15 CHERRY BLOSSOM RD 
CAMBRIDGE,ONN3H 4R7 
Canada 

SALES ORDER 
214IOOI000060 

BILl.. OF LADING 
1330-0000013177 

• Sl 
% % 

G.Oll 021 

CERTIFIED M T A ERIAL T ESTRE POR T Pa<~'e l/l 
CUSTOMER Brtl TO GRADE SHAPE/SIZE 

RUSSEL lv!ETAlS INC 9921572-SO WFBEAM SHAPE_T I JO X 49#/250X 73 

1900 MfNNESOTA CRT 
MISSTSSAUGA,ON LSN 3C9 LENGTH I WEIGHT l HEAT/BATCH 
Canoda 60'00" 5,880 LB 6010270904 J 

SPECIFICATION I DATE or REVISION 
A5721AS72M.07 
A 992/ A 992M- i l 

DATE ASTM A6/A5M·ll 

01/02/2013 

c" Nl c, Mn '" v NO AI 

•• " % " •• " % % 

'"' 0.10 om 0.0!5 Cl.OlS 0.002 O.Oll~ O.OOJ 

MECHANfCAL PROPERT£ES 

I .c;;:=:J-YS UTS YS UTS G'l. GIL ?tJ'F KSI XSI '"' MP. M ~ 

SJ..4 67.4 ,,. "' 8.000 200.0 
su "" "' "' 8.000 2000 I 

MECHANICAL PROPERTIES 
E!Qn'-

% 
25.90 
2s.go 

COMMENTS/NOTES 

Yrr w.1i 
% 

(),763 
TEST CERT. # 0.7SS 

1111111111111111111111 ~1111111111111111 
C&22&& 

·--L;..,__,.,.,. ........... _,;:I ....:0Nlt101.. 

JQ~, ll.- 3 <. B JfEM, '-r '-f- - V.{ D t( 'f£r f( 
ACCEPTED DATE, o:>/o?I!J 
SIGN.ATlffiE, •••.• _.,d:l1.__ ·--- ... -- --~-

The above figures are cerlifio;U cho;mical111lJ. physi.~l!e:>t records as contained in the permanent records of company. This material, including the billers, wn~ melted Rnd manufactured in 
the USA. We certify that th~ dnta ar-e correct and i.n compHance with specified requirements. CMTR complies with EN 10204 3.1. 

BJIASKAR YALAMANCHILC 

QUALITY D!RitCTOR 

'1 j .j?..,·"i WADELU.Ml'KINS Jl. .. 4 A· .. ~ QUALITY ASSURANCE MGR. 

: 

1-



CERTIFIED MATERIAL TEST REPORT Paue 1/1 

~~~~- , . , -. , '" ,,: ,,,. ·o. '· . CUSTOMERSH!PTO CUSTOMER BIU. TO GRADE SHAPE/SIZE 
~ ~- ... J ·, : ; 't \ ... RUSSEL METALS !NC 9921572-50 WFBEAM SHAPE_l/10 X 49#/250X 73 . : G,E:Itii.AD. ISCHERRYBtOSSOMRD 

RUSSEL METALS INC 
1900MINNESOTA CRT 

CAMBRIDGE,ON N3H 4R7 MISSISSAUGA,ONL5N 3C9 LENGTH WEIGHT HEAT/BATCH 
US-ML-PETERSBURG Canada Canada 60'00~ 41,160LB 66UJ270908 J 
25801 HOFHEIMER WAY 

SALES ORDER SPECJFJCATION I DATE or REVISION PETERSBURG, VA 23803 
USA 214100/000060 AS72JA572M..fJ7 

(c ·d---2190 A992/A992M-11 

CUSTOMER PURCHASE ORDER NUMBER I BILL OF LADING I DATE 
ASTM A6/A6.\1"-J l c ,-:; 34026092-WF5l2 1330-0000013177 01/02/2013 ' . ~ - ,-,. ,() !- :;, 

CHEMICAl COMPOSITIOK 
c Mo p s s; c. Nt c. Mo So v Nh AI 
% % % •• % % % % % % % % % 

0.08 0.94 0.0!2 0.031 0.21 0.37 0.10 "" O.QIS O.!l!S 0.002 0.0111 11,003 

CHEMIC.~L COMPOSITION 
CEqvA(i 

'% 
0.3 

MECHANICAL PROPERTIES 
YS UTS YS ttrs m 0/t 
XSJ KS! MP, MP, ''"' mm 
51,4 67.4 '" '" 8.000 200.0 
51.3 67.9 354 "' 8.000 200.0 

MECHANICAL PROPERT[ES 
Eluni, Yrrr~ 

% % 
25.90 0.763 
2s.go 0.755 

COMMENTS/NOTES 

--.. ...--
l.,.E.i::ioJ;...!'IiH ._tvN~o-j 11 '-'ON'TROL. 

i 
\ JOB' n.-3?_ 

ITEM, ('jj ().J Ill J- ~f f ,;., 

ACCEPTED DA'IEJ oS>' /6 7 / f? 
SIGNATURE, ..... ~ ___ 

The-llbCIW~ figures are certified chemiC.:J.l :md physicall~st ~crds as contained in the p~:tmnnent reo;:ords nf company. This material. inclv.ding the billets, was melted and manufactured in 
the USA. We cenify that these data .are correct illld in compliance with spetified requirem~nts. CMTR complies with EN 10204 3.1. 

BHASKAR Y,I..LAMA!>.'Cll!l.l 

QUALITY OIRF.crOR J l JJ j ../ \ WAOHUMI'KTNS 

c..k. A. "f?~ QUALITY ASSUR.ANCE MGR. 

---- ------.... --.. ·-----------

I-

tsJ 



• 
ESSAW ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

MlSSlSSAUGA,Ontario,Canada 

L4W2R6 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

BOLNO.: 1000028791 

Cust.Part No.: 

Carrier: NATIONAL TRANSPORTATION· 6201(1137) 

-- LESENA QUALITY CONTROL. 

!1.-"32. I ·. 
K. UGHADPAGA 

MANAGER METALLURGICAL SERVI Elll)i!: 
L ea. Re.(D~ s ·.· :· .. : 

""WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONL V THAT (1) THE PARTICUlAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED ME'.I!TS THS: MINIMUM SPECIFIED YIELD STRENGTH AND (2) HiTfMl J .,./ ·~--. ,,:'m''· 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VAlUES REPOm'EO HEREIN CAN NOT BE USE:O TO QUALIFY THE STEEL O~C(Ef'TED DATEJI 4.."7~$._;" ''. ~ 
ANY SPE:CIFICATION OTHER TliAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) f>S REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL. • :.· ,_ ·., ·:•. ,:.· '-" •• ··"-·.• 

~S~IG:N~A~T~UR~E~:~m;.~~~;:~~~=== Date:2013/02/05 Time:17:05:14 Page no:1 of @ 
., 



• 
ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 764 

STEEL 

SO No.,ltem & Date.: 8007126 000030 2013/01/31 Shipment No.& Date.: 1000028791 2013/02/05 TC No~, Date & Time : ESA-46616 2013/02/05 ·15:05:34 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19303..STK I 3 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000028791 

KAMA TO ROAD 920 KAMATO ROAD 920 Cust.Part No.: 

MJSSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION· 6201(1137) 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106/ ASME SA516 GR 70 p 1Af Meets NACE MR 0103 fastest Ed., NACE MR 0175 latest Ed., 8HN < 200, Calcium Treated 
for Sulphide Sha£e Control Normalized Normalize Temp 167 oF 17 min CVNL Req. 5 I 2 FT-LBF at -50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ddenda of ASME Fine Grain Fully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 I 
Jnsp T/R : Test Report As Per Spec _I Cust Use : PVQ 

ESSAR. STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL. OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RE:CEIVER, PLEASE CALL (705)94S..4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. . 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW .ESSARSTEELALGOMA.COM . . . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . . . . . . 
lm act Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH OIR LOC SIZE TEMP{°F) ENERGY(ft·lbf) ENERGY 

AVG(ft·lbf) 

3605P3 - AC2064 - 166" ALG 0.5000 N CVN L 8 FULL -50 74111113 99 

3781P3 AC2882 166" ALG 0.5000 N CVN L B FULL -50 108125122 118 

3781P3 AC2883 166" ALG 0.5000 N CVN L 8 FULL -50 98 88104 97 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

3605P3 AC2064 - 166" ALG 0.5000 ~ .2 T 8 53.7 77.5 8" 27 

3781P3 AC2882 166" ALG 0.5000 N .2 T 8 51.2 74.6 8" 29 

3781P3 AC2883 166" ALG 0.5000 N .2 T 8 52.5 75.8 8" 29 

I LESJ::NA QUALITY CONTROk 
I JOB, I '2..- 3 2.. 
. ITEM, L e"f~R pols ..... · .. 

ACCEPTED DAJ'G ~6'$/}3 
SIGNATURE.·..... •.. . ,., .~ 

K. UGHADPAGA I 

MANAGER METALLURGICAL SERVICES ~ ----- • 

•*WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONlY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YlELD STRENGTH AND (2) THE ~ 
ANAlYSIS AND PHYSICAL PROPERTIES. OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VAlUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 
A~ SPECIFICATION OT!1ER TMAN 'mE ONE INDICATED AND CAN NOT BE REUED UPON FOR ANY PURPOSE (INClUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/02/05 Time:17:05:14 Page no:2 of 2 
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ESSAW ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

SO No., Item & Date.: 8006091 000040 2012112/15 Shipment No.& Date.: 1000022861 2013/01/02 TC No., Date & Time: ESA-37980 2013/01/02- 18:1 1:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.IItem: 1 9025-STK I 4 
CANADIAN PLATE AND PROFILES IN CANADIAN PLAT-E fiND PROFILES IN. - . '60LJ!O.,-- ... ··- 1000022861 
KAMA TO ROAD 920 !<AMATO ROAD 920 

.. ~ .. , •. 
Cust.Part No.: 

M!SS!SSAUGA,Ontario,Canada MlSSISSAUGA,Ontario,Canada L Carrier: TRIPLE K TRANSPORT LTD- 14008 (265) 
L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cart ASTM A516 GR 70 (106/ ASME SA516 GR 70 j11AJ Meets NACE MR 01031astest Ed., NACE MR 01751atest Ed., BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize TemEJ67 oF 17 min CVNL Req. 5/ 2 FT·LBF atO ·50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Fine Grain ully Killed No Weld .Repair 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 I 
Jnsp T/R : Test Report As Per Spec _1 Cust Use: PVQ 

ESSAA STEEL ALGOMA INC HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN, ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES, 
THIS MILL TEST REPORT MAY NOT BE F{EPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTEND EO RECEIVER PLEASE CALL (705)9454095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TYPE3.1 
ISO DUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWV'I.ESSARSTEELALGOMA.COM 

ALl HEATS FULLY KILLED. 
HEATS INDICATED WITH (') FINE GRAINED. " 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

Dimensions (T x w x L) I Batch No. Heat No-MS I Quantity 1 No. of 1 Dimensions {T x W x L) I Batch No. Heat No-MS l Quantlty J No.ol 
· Pes Pes 

0.5000 "X 120.000" X 480.00" AB6375 2259P3-03 16,336LB 2 0.5000 "X 120.000" X 480.00" - AB6376 .::_ 2259P3-53 -=~ 16,336 LB 2 
••••••••••••••••••••••••••••••••••••··cHEMICAL PAOPERTI ES ••••••••••••••••••••••••··•····--·•···· ......... 

Heat No. wt% c Mn p s s; c, Nl Cu Mo AI Nb v a Tl DO 
+ I 0.19 1.10 0.009 0.005 0.330 0.04 0.15 0.04 0.01 0.034 0.000 0.015 0.0002 0.003 0.4000 

2259P3• 
... - MECHANICAL PROPERTIES " 

Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

2259P3 AB6375 166" ALG 0.5000 NORM B HBW 155 

2259P3- AB6376- 166' ALG 0.5000 NORM B HBW 153 

~-LESENA QUA -
I l.JTy CONTROl. 

I 
JOB: I 2. - 3 2.. . . 

ITeM, f..~~e.p~S" .· 
I ACCEPTED DATE: /. . / ••. _' 

· -,G~"_J'~='~- ..... - '-fy S(/3 ! 

MANAGER M::A::~~;~:L SERVICES ---(J/15~:::::-:; __ ::j_ 

*•WARNING""' !HE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE ISJSSUErl MEETS THE MINIMUM SPECiriEO YIELD STRENGTH AND (Z) THE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCH STEa ARE IN CONFORMANCE ~TH THE REQUIREMENTS OF THE SPECIFiCA1lON INDICATED THE RESULTS OR VALUES REPORTEO HEREIN CAN NOT Be USED TO QUAUFY THE STEEL FOR ANY 
SPECIRCATION OTHER THAN THe ONE INDICATED AND CAN NOT BE RELieD UPON FOR ANY PURPOSE {INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:18:11:54 Page no:1 of 2 
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ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 7B4 
STEEL 

SO No.,ltem & Date.: 8006091 000040 2012112/15 Shipment No.& Date.: 1000022861 2013101102 TC No., Date & Time : ESA·37980 2013101/02 • 18:11 :54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND--PROFILES· IN ~ BOI;.._NO;:-- ·-- 1000022.861 

KAMA TO ROAD 920 KAMA TO ROAD 920 c~St:Part No:; 

M!SSISSAUGA,Ontario,Cana~a M!SSISSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD- 14008 (265) 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 p1.ty Meets NACE MR 0103 fastest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 °F 17 min CVNL Req. 5/ 2 FT·LBF at 0-50.0 F Std Thickness To! PVO Top and Bottom Standard Surface Flatness 1/2 
A20 Fine Grain uUy Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905*206*'1370 I 
lnsp T/R : Test Report As Per Spec . __ ] Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945·4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPES.1 
!SO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WVVW.ESSAASTEElALGOMA.COM 

~ ... MECHANICAL PROPERTIES 
Impact Tests ' 

Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC SIZE TEMP(°F) ENERGY(ft-lbf) ENERGY 
AVG(fl*lbf) 

2259P3- AB6376 ~ 166' ALG 0.5000 NORM CVN L B FULL -50 110196101 136 

2259P3 AB6375 166" ALG 0.5000 NORM CVN L B FULL -50 115106118 113 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE 

2259P3 AB6376 166" ALG 0.5000 NORM .2 T B 52.5 74.5 8' 

2259P3 AB6375 166'' ALG 0.5000 NORM .2 T B 53.5 74.5 8' 

. . . . . 

ELONG(%) 

26 

27 

·'. 

I 

K. UGHADP AGA 

L.ESENA QUALITY CONTROL-

JOB, I 2.- 3 :2.. 
iTEM, L ej Re~ > 
ACCEPTED DATE,~: tfft/tJ 
SlGNATUKE: ..... Zfi::::::.::::_;;:,;;~~:-

MANAGER METALLURGICAL SERVICES 

@ --------
"*WARNING,.... THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANALYSIS 
AND PHYSICAL PAOPEATlES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPEC!FICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY 
SPECIFICATION OTHER THAN THEONE INDICATED AND CAN NorsE REUEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) M3 REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:18:11:54 Page no:2 of 2 



ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W 2R6 

HEATS INDICATED WITH(*) FINE GRAINED. 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

HEATS INDICATED WITH(-!-) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

BOLNO.: 1000023168 

Cust.Part No.: 

Carrier: INTERNATIONAL FREIGHT SYSTEMS· OSH88 

L£SE.NA QUALiTY CONTf~Oi... 

JOB, ( 2.- 3 '2_ 

ITEM, Le:5~~5 / 
ACCEPTED DATE, t.-t-'hftJ 
SIGN<\TURE,. •.•• _ K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTlCULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANAlYSIS AND PHYS!CAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIRE:MENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEE~ FOR 
AW SPECIFICATION OTHER THAN TliE ONE INDICATED AND CAN NOT BE REUED UPON FORAW PURPOSE (INC~UOING DESIGN OR CALCULATIONS} AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

(9 --
Date:2013/01/04 Time:08:05:43 Page no:1 of 2 



• 
ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 7B4 

STEEL 
SO No.,ltem & Date.: 8006091 000040 2013/01/03 Shipment No.& Date.: 1000023168 2013/01/03 TC No., Date & Time : ESA-38371 2013/01/03 ·23:09:41 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19025-STK /4 

CANADIAN PlATE AND PROFILES IN CANADIAN PlATE AND PROFILES IN BOLNO.: 1000023168 

KAMA TO ROAD 920 KAMA TO ROAD 920 CustPart No.: 

MISS!SSAUGA,Ontario,Canada M!SSISSAUGA,Ontario,Canada Carrier: INTERNATIONAL FREIGHT SYSTEMS· OSH88 

L4W 2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106 I ASME SA516 GR 70 p 1~ Meets NACE MR 0103 lastest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulghide ShaJ?e Control Normalized Normalize Temp 167 "F 17 min CVNL Req. 5 I 2 FT-LBF at 0-50.0 F Std Thickness Tal PVO Top and Bottom Standard Surface Flatness 
1/2 A2 Fine Grain Fu!ly Killed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianp!ate.com Test Cert 2: 905-206-1370 I 
lnsp T/R : Test Report As Per Spec 1 Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HERESY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WJTHOIJT WRIITEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)9454095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:20041YPE 3.1 
!SO QUALI1Y AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

2259P3 - AB6374 166" ALG 0.5000 NORM .2 T 8 53.5 75.0 8" 26 

\~ESENA QUALITY CO!HROL 

•. JOB, I 1.- 3 
2~ 

i :~~;PTED ~~ ~Q/; ~£-rio 
I SIGNATURE, .•.•• ':zL._ __ 

K. UGHADPAGA ~-··· ··---

MANAGER METALLURGICAL SERVICES ~ 
**WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATe IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 

ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF T~E SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 

ANY SPECIFICATION OTJ-ICR THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Oate:2013/01/04 Time:08:05:43 Page no:2 of2 



' ESSAR,.. ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 
STEEL 

SO No.,ltem & Date.: 8006091 000040 2012112/15 Shipment No.& Date.: 1000022861 2013/01102 TC No., Date & Time : ESA·37980 2013/01/02 • 18:11:54 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.!Item: 19025-STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLAfE AND· PROFILES m -· ' BOL.J!O.,-- ... - 1000022861 

KAMA TO ROAD 920 KAMA TO ROAD 920 
. -~-- '. 
Cust.Part No.: 

MISSlSSAUGA,Ontario,Ganada MISSISSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD· 14008 (265) 

L4W2R6 L4W2R6 ...-----
Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106 I ASME SA516 GR 70 ~11A{ Meets NACE MR 0103 lastest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 

for Sulphide Sh~e Control Normalized Normali~p 167 oF 17 min CVNL Req. 5/ 2 FT-LBF at 0-50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 112 
A20 Fine Grain ully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting @canadianplate.com Test Celt 2: 905·206-1370 

lnsp T/R : Test Report As Per Spec j Cust Use: PVQ 

ESSAA STEEL ALGOMA INC HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WITH HIE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITIEN APPROVAL OF E.SSAR STEEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON MElHOD OF DISPOSAL OF DOCUMENT 

MEETS EN 10204:2004 TIPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEEI.ALGOMACOM 

. 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(") FINE GRAINED. ' 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) I Batch No. I Heat No·MS I Quantity No. at Dimensions (T x W x L) Batch No. I Heat No-MS 
Pes 

0.5000 "X 120.000" X 480.00" - AB6375 - 2259P3-03 16,336 LB 2 0.5000 'X 120.000 'X 480.00" AB6376 2259P3·53 
•••••••••••••·••·•··········•·••••••••cHEMlCA PROPERTIES ••••••••••••••·•··--···•••• .. •••••••••• ......... 

Heat No. wt%) I c Mn p s s; Cr w Cu Mo AI Nb v B Tl 
+ I 0.19 1.10 0.009 0.005 0.330 0.04 0.15 0.04 0.01 0.034 0.000 0.015 0.0002 0.003 

2259P3" .... . MECHANICAL PROPERTIES 
Hardness Tests 
Heat No. Batch No. SACE LAB GAUGE COND LOC MTHD HARDNESS 

2259P3- AB6375 166" ALG 0.5000 NORM B HBW 155 

2259P3 AB6376 166" ALG 0.5000 NORM B HBW 153 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

••WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICUlAR STEeL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SI"'ECirn:o YIElD STRENGTH AND (ll THE ANALYSIS 
fiNO PHYSICAL PROPERTIES OF SUCH STEa AAE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPEC11'1CATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY 
SPECIRCATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIEO UPON FOR A'IN PURPOSE (INCLUDING DESIGN OR CAlCULATIONS) AS REPAESENnNG THE ACTUAl STRENGTH OF SUCH STEEl 

Date:2013/01/02 Time:18:11:54 Page no:1 of2 

Quantity 

16,336 LB 

DO 
D.4000 

No. of 
Pes 

2 
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ESSAFi' ... ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 

-

-

STEEL 
SO No.,ltem & Date.: 8006091 000040 2012/12/15 Shipment No.& Date.: 1000022861 2013/01/02 TC No., Date & Time : ESA-37980 2013/01/02 • 18:11:54 

Sold to Customer Name and Address : Ship to Customer Name and Address: customer PO NOJ!tem: 19025·STK I 4 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATEAND··RF\OFILES IN - BOS.NO.:- ~- ... ·- 1000022861 

KAMA TO ROAD 920 KAMA TO ROAD 920 c~-~t.'Part NO.": 

MISSISSAUGA,Ontario,Canada MISSlSSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD • 14008 (265) 

L4W2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (1 06/ ASME SA516 GR 70 P 1A{ Meets NACE MR 01 03lastest Ed., NACE MR 0175latest Ed., BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 cp i7 min CVNL Req. 5/ 2 FTwLBF at 0 ·50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
/J.2.0 Fine Grain· ully Killed No Weld Repair 

Supplementary Instructions : Test Cert "1 :drafting@canadianplate.com Test Cert 2: 905w206·1370 

lnsp TIR : Test Report As Per Spec \ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC JF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
rs6-6iJAUTY AND ENVIRONMi£NTAL CERTIFICATES AVAILABLE AT W\oVW.ESSARSTEELALGOMA.COM ... . . . MECHANICAL PROPERTIES ... 
lm actTests . 
Heat No. Batch No. SACE LAB GAUGE COND METH DIR LOC SIZE TEMPeF) ENERGY(ftw!bf) ENERGY 

AVG(fl·lbf) 

2259P3 A86376 166' ALG 0.5000 NORM CVN L B FULL ·50 110196101 136 1 

2259P3 - 1\86375 166" ALe; 0,5000 NORM CVN L B FULL ·50 115106118 113 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KS!) TENSILE{KSI) EL SCALE ELONG(%) 

2259P3 AB6376 166' ALG 0.5000 NORM .2 I B 52.5 74.5 8" 26 

2259P3 - AB6375- 166" ALG 0.5000 NORM ,2 T 8 53.5 74.5 8" 27 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING"" THE TEST RESULTS AND VALUE:$ R~PORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCK STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT SE USED TO QUALIFY THE STEE"l FOR ANY 
SPECIFICATION OTHER THAN THE ONI2: INDICA TEO AND CAN NOT SE AEUED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCUlATIONS) AS REPRESENnNG THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:18:'1'1:54 Page no:2 of 2 
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ESSAR,.. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 764 

STEEL 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

M!SSlSSAUGA,Ontario,Canada 

L4W 2R6 

HEATS INDICATED WITH (i FINE GRAINED. 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

BOLNO.: 

CustPart No.: 

Carrier: 

1000028791 

NATIONAL TRANSPORTATION - 6201 (1137) 

LE.S£r.JA QIJAI...J'TY COhlTROL 

JOB, I '2.- 3 ?-. 
ITEM, Lej R~5 

K. UGHADPAGA , ~~~E:~~~ED~~E~-~-~ 
MANAGER METALLURGICAL SERVICEs--·-----G]J-·-----

*'"WARNING"* THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PAATIC\JtAR STEEL FOR WHICH THIS CERTIF1CATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND {2) THE 4 t 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL F'OR 

AN( SPEC1F'ICATION OTHER THAN THE ONE INDICATED AND CAN NOT SE REUEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACT1JAl. STI'tENGTH OF SUCH STEEL 

Date:2013/02/05 Time:17:05:08 Page no:1 of2 
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ESSA~ ... ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

SO No.,ltem & Date.: 8007126 000020 2013/02/01 Shipment No.& Date.: 1000028791 2013/02/05 TC No., Date & Time : ESA-46615 2013/02/05-15:05:34 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.ntem: 19303-STK I 2 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000028791 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSJSSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION - 6201 (1137) 

L4W 2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 ~11A{ Meets NACE MR 0103Jastest Ed., NACE MR 01751atest Ed. BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 oF 17 min CVNL Req. 5/ 2 FT-LBF at -50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ddenda of ASME Fine Grain Fully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 

lnsp T/R : Test Report As Per Spec ! Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL {705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 . 
ISO QUALITY AND ENVIR'0NMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM ..... . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . . . 
Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH OIR LOC YIELD(KSI) TENSILE{KSI) EL SCALE ELONG(%) 

3605P3 AC:2084 166" ALG 0,5000 N .2 T B 53.8 77.0 8" 25 

"*WARNING"* THE TEST RESULTS AND VAUJS:S REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICUlAR STEEL FOR WHICH THlS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIF'IED YIELD STRENGTH AND (:2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORIMNCEWITH THE REClUIREIIENTSOF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED.TO QUALIFY THE STEEL FOR 
ANY SPECIFICATION OTHER TtiAN THE: ONE INDICATED AND CAN NOT BE REUEO UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEE:. 

Date:2013/02/05 Time:17:05:08 Page no:2 of 2 
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ESSART ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 784 
~ STEEL 
""" 

0 = 

CANADIAN PlATE AN{) PROFILES Ill 

KAMATO ROAD920 

MISSISSAUGA,On1ario.Canada 

L4W2R6 

1D000300e9 

NATfONAL TRANSPORTAT!DN -£937 !!37 

Fl1ll WITifO'JT WRITTENAPP".ROIIAL ~ ESSAR STEEL ,!.LGOW. fNC. IF YOL.f RECEI\,I:I;:l'I·!IS DOCU~ENT ANDAAE OOT THE lm".EN'OEO RECEIVER. F't..EASE CALL (7115)945-4<l9S FOR 

K. UGHA:OfiAGA 

MANAGER METALLURGICAl SERVICES 

~"WARNING,... THE TEST !=:S!lULTS AND 'olALUES REPORTED !-£REihl tNOICo\TE Ot.l..."'' 'T~T {1) THlE PAATICULAA STEEL KIR Wl«lM TI"''S CERTIFICATE IS ISSUE!) MEETS THE I.IJNNIJI.I: SPEClFED 'iiELD ST~Nm"H 00..'0 CZl THE. 
.O.h'At.YSIS ANI> l'fr'f.SICI.LPROPER.TIE.S OF S~ STEEL Me IN CCNFORMA»=::: WtT.H 11-1" RI;QLAREt.v;tff.S -QF TI-E SP'ECI"Ia.~ rNDCAT:ED, THE RE"Sl.\. TS OR V/ILUES REPORTED liEREIN CIIH IKIT BE USED TO QV,I,UF'I' 1M: STEEL E"M 
,o,l('( .SPECf'ICI;Tl'ON OTHER TJ.W.! THE ONE t~TED ... MJ CAN NOT BE. RELF-0 ~ FOO AA'r' f'(JRPOSS (NCUJ[IIh'G CESIGIII OR:CAI..C(IU.O!ONS)AS REI'A£SEmflG' THE ... CTtl,o,J. STREN'CT'H OF .SUCH SIEEL. 

Date:Z0131Q2/15 Time:10:46:2{) Page no:1 of 1 
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ESSAfi' .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marl'e,Ontario, Canada P6A 784 

STEEL 

.SO No.,ttem & Dat,.: 800S98600002G 20131{)1/25 Shipment No.& Date.~ 1000027336 2013/01J27 TC N'o.., Oaf& & Time-; ESA-446(1-2 2:013101128 -10:52:12 
Sold to Customer Name- and Addtess : Shlpfo Cll$tOTntlr Name and Address: Cu~tomer PO NO.IItem: 19f49..:S270/2 

CANADIAN PLATE AND PROFILES 1N CANADIAN 'PlATE ANO PROFILES IN BOLNO.: 100002?336 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cus.t.P:c~rt ~o.: 

Ml SSfSSAUGA,Ontario.Canilda M ISSISSAUGA.Oniario, Canada C.arrler: AATIONAL TRANSPORTATtON ~ 5836 1118 

t4W2R6 L4W2R6 

Custorn&rSpe:clif.c:atlcn: HR STEEL .PLATE Cadlon ASM-E SA51Ei GR 7fi {11A} NormaHz.ed Normalize Temp 1670 ... F 3.{1 rnin per [flch S~d Thickness Tol PVQ Top and BoUom Standard Surt.ace Flatness 112 
SJ!..20 Fine Gr.ain Fully Killed 

Strpp!ernent!lry lrtstruc:l:lons ~ Test Celt 1:dmfling@canadlanplafe.com Tes! Cert 2: 905-206'-1.371) I 
rnsp i/R : Test Report As Per Spec ! CttSt Use. : PVQ 

ESSAA STEELALGO~ INC. fiEREeYCSRTIF1ESn-tATTHE I\UI.TERoiAL HEREIN. DESCRIBED WAS MI'-DE ANI> TESTE.O INAIXOROAN.CE Wfft-IT.HE R1JLES OF THE SPECiffiA.TtON SKOWt-1. ALL RESU. TSARE.RETAl~ED IN ACCOROAHCE WTrH T.HE 
OOI'o'IPAN'f'S::ST"*"DAAD RECOOD KEEPU.IO PRACTICES. 
iHISMilL l'EST REPOR'! MAVNOTBE flEPROOlfCED- EXCEPT 111 FULL WrTHQIJTWRrrTEN APPROVAL. OFESSAR STEEl ALBO).(A.INC. IF YOU RECEtvEnliS DC<::IJ.l/IENl M'Q ,o,R.E NO.,.T~ lt..'TENDED RECEIVER.,I?f..EASE CPU (70S}945..W!IS~OR 
INSTRUCTION'S ON MET'HODOF DISPOSAL OF DOCUMENT. 

fo'e.TS E~ 1tt20<i~~~i::~TAL C S A'IAilA'S:lE A'TWWV.' M..GotAA.oCOM 

ALL HEA.T.S fULlY XILL.ED. 
HEATS lNOI~TED WITH (1 Flt.E GRI'.INED. 
HEA'TS INDICATED WITH (+).W.CE.IN CAN-"DA Wll"I-E OOMESTICAM)-NORTHAIIIERICAN UA.TERlM..S. 

Dimensions. (T X W X L) I 8;~~lich No. I H(!afMo-MS I Quan!lty 1 No. o( 1 Dimeni!IWns (T :r: W :a: L.l l Blitch No. I He.:~~tNo-MS I Qlli!ntit~ 1 No. of 
Pos Pes 

1.5(1{)0• X 120.000 "x46.S.OO" AC16.S8 3442 3-04 23 89(1 LB 1 1.5000 • X 120.00(}- • X 468.00" AC 6&9 3442P3-(J8 23 890 LB 1 
'' •·' ~ .. '' •'''' ,,. .. ,'' ' ...... ~ ... ••''' ......... ' 'C}l EM I CAL PROPERTIES .. ,. .. ,,,.,,,,,,,,,,,,u,,,,,, .. , .... ,,,,, ..... , • ,,, ........ ._ 

Hl!l'aENo. wt% c Mn p s Sl cr Nl Cu Mo AJ "' v s Tl DO 
• I 0.22 1.nt o.ooa. 0.003 0.250 0.15 0.02 (1-,04 o.co 0.023 0.000 0.001 1},000-2 0.002 0.4200 

3442?3 .. ..... . • < • < • . MECHANICAL p OPERT!ES • < • < . . . . . . .. 
Ta.nsi!>e Tests 
H&a.tNo. Ba!c:h No, SRCE LAB GAUGE COND METH DIR ux: YiE[.D{KSf) TeNSILE{KSI) E:LSCAL.E ELONG~%) 

3442P3 AC168fl. 166" ALG 1.5{10() N .2 T B 49.{1 76.1 2" 33 

3442P3 AC1SS'9- 166" ALG 1.5000 N .2 T B 49.0 75.1 2" 32 

K. EJGH'ADPAGA 

MANAGER METALLURGICAL S~RVICES 

Date:21)13/0112-8 Time:12:!l5:43 



Ill 2d 

GllmAU 
CAMBRIDGE STEEL MILL 
160 ORION PLACE 
CAMBRIDGE ON N1T 1 RS CAN 
(519) 74(}..2488 

SHIP TO 
DEBRO STEEL, DIY OF PREMETALCO 
7 BLAIR DRiVE 

j BRAMPTON, ON LST 2H4 

PRODUCED IN· ST PAUL 

Chemical and Phys~cal Test Report 
MADE IN UNiiEO STATES 

INVOICE TO 
DEBRO STEEL DlV. 
PREMETALCO INC 
7BLA!R DR. 
BP.AMPTON, ON LST 2H4 

I SHIP DATE 

I 
09/24/12 

U CUST. ACCOUNT NO 
11 60073947 

N-093784 

SP.APE +SIZE , GRADE SPECJFJCt'.TJON I SALES ORDER GUST P.O. NUM8ER 

R21tl 4-llW CSA-G10.2~ -'l4 GR. 44W 

H::ATLD. c Mo p s Si ! Cu Ni j C• 
M675927 .1? .90 .007 .032 

·" I 
.18 .08 .07 

Mechanicai Test: YlelC: 45700 PSi. 315.09 MP.A. TenSl1e: 74500 ?Si, 513,56 MPA 

' nc. •n. -Customer r.equ1rements SOIJR"'-· GA-STP CASTlN:..:>. S, RAND CAST 
Comment me!teo' and MFG 1n the USA 

Mo v I Nb N I Sn I A! 

.014 .ocs 1 .oao .ooeSj- .033--T .001 
<roE:: 31.0/2in, 31.0/SO.Smm Red R 6.63 

me!tehop heat M122421 melt dttl7/13/20~;:. roil lot M675927 roll dtd 8/15/2012 

n Ca Zn Co 
.00000 .001001.01200\ .006 I 

ldl Diam: .57 Corrosion index: 4,3 

Mechan!cs: Test Yield 47800 PSI, 329.57 MPA Tensile: 73000 PSI, 503.32 MPA %E1: 31.0/21r., 31.0/50.8mm Red R 8.63 ld\ Oiam: .57 Corrosior.lnde-:.:: 4.3 

Custonw-.r RGqulremeni:S SOURCE: GA-STP CASnNG: STRAND CAST 
Comment ruade in the US.A. 

Custo-mer Hotes 
NO WB..O REPAJRME!\'T PERFORMED. STEEL NOT EXPOSED TO MERCURY. 

1 2077769-0i 131010-01 

I ! I 
I I 

~ 

This materia:, including the bi!l~ts. 1•;as melted and manufacMed in the Unitad 
States of A.rr.erica 

iHE ABOVE FlGURES ARE CERTIFIED CHEMICAL AND PHYSICAL TEST RECORDS AS CONTAINE:J IN THE 
PERMANENT RECORDS OF COMPANY. 

/{A . 8!-.askar Yalarna.!1chm 

/ y Y)tA.:;f~ QUality Director 

"~Gerd<iu 

Metallurgical Services Manager 

ST P,b,U:. .. STEEL MILL 

Seller w.arrar~ts that afi rr.ateria.l fumish~d shall comply with specifications subject to standard published rrtaru •• iacturlng varlatlor.s. NO OTHER WARRANTIES, EXPRESSED OR IMPUED. ARE MADE 8':' THE 
SELLER, Al\lD SPECIFICALLY EXCLUDED ARE WARRANTIES OF MERCHA~'TABiUTY AND FITNESS FOR A PARTICULAR PIJRPOSE. 
In no event shall se~er be liabis fo;' indirect, consequential or punitive damages ar!sing out of or related to the materials furnished by seller. 
Any claim !o~ damages far matariaig :hat do not conform to spOOfications must bs made from buyer to seller immediately afte'r d~Jivery of same i1; order to aliow the :sEi!ler the oppon•Jnity to inspeclthe materiai in 
qtJestion. 

Z1 d•S9Z J00->98LO I- l '11! 9-SI/17-L If£IIl/!7 I -ZI!ZI-O I/0£-80 I•WOd 
Sl{DS<JH }S<J J, ll!Ji\T JO <J}lr.)!J!}.l<l;) 

L89SS 'ON :~oa 
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CANADIAN PLATE AND ·PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 
L4W 2R6 

CANADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 

-11897C 

MILL TEST REPORTS 
ESSAR STEEl. AL-GOMA INC. HEREBY 
CERTIFIES THAT 11-IE t·1ATERIA.L HEREIN 
DESCRIBED WAS t<'lADE AND TESTEO IN 

CuSii>..,SP£(;;iC
1 
;;;;;:;;;----------------.,.1----------.,---f..::::=,...~---------i ACCORDANCE WITH 'THE RULES. OF THE 

HR MULTIPLE CERTIFIED PLATE - CARBON'- ASTM A516 GR 70/ASME 6 GR 70 (10) :~~c~~~~~-~~~~~"o'J;o~\:"a\'~~~HE 
(11A) - CVNL 15/12 FT LBS AT -50 F·- FULLY KILLED - FINE GRAIN - SULFIDE SHAPE COMPAN'I'SSTANOARDRECOROKEEPIN~ 
CONTROL CALCIUM TREATED -MEETS NACE MR 0103 LASTEST ED_....:' NACE MR 0175 LATEST PRACTICEs. 
ED. - BHN <200 -PER EN 10204 3.1- PVQ- NORMALIZED~FLATNESS 1/2 A-20 -
NORM FOR 34 MINUTES MIN. @ 1670 F - NO WELD REPAIRS ALLOWED 

SUPFtfft!:NTAAV I~STRUCTIONS 

TEST CERT 1: DAVE JANELLE 905-206-1370 TEST CERT 2: DRAFTING@CA 
NADIANPLATE.COM PLATE TEST COUPON: 

'"""' TEST REPORTS REQUIRED 

RESALE 

E000199735 CH 

2012/03/26 12:12 

CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 

*) FINE GRAINED 
+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

K.UGHADPAGA 

THIS MILL TEST REPORT f.lA Y NOT BE 
REPROOUCEO- EXCEPT TN A.lll. WITHOUT 
WRnTEN APPROVAl OF ES5AR STEEL 
ALGOMA INC. If YOU REClfVE THIS 
OOCUMENT AND ARE NOT THE INTENDED 
RECEIYER, PLEASE CALL (70S)g.45-2&24 
COLLECf fOR INSTRUCTIONS ON METHOD 
OF DISPOSAL OF DOCUJ\1ENT. 

* * * * * * * * * * * * * * * * * * *PRODUCT t.-SHIPPED* 

DIMENSIONS 1. 000 X 120 X 480 " 
* * * * * * * * * * * * * * * * * * 

CUSTOMER ITEM 00004 OUR ITEM 503 

PLATE 
NUMBER 

-- 65276-

NO. WEIGHT 
HEAT-MS PIECES . 

~3638M-06 1 16335 

PLATE 
NUMBER 
65319 

HEAT-MS 
3638M-06 

NO. WEIGHT 
PIECES 

1 16335 

* * * * * * * * * * * * * * * * M E C H A N I C A L P R 0 P E R T I E S * * * * * * * * * * * * * * * * 
TENSILE TESTS: 

* * TEST * * 
COND METH DIR 

YIELD 
KSI 
55.0 
48.4 

TENSILE 
KSI 
78.0 
74.0 

PLATE 
HEAT NUMBER 
3638M 65276-
3638M 65319 

* SAMPLE * 
SRCE GAUGE 
166" 1. 0000 
166" 1.0000 

N .2 T 
N .2 T 

% ELONG 
36 (2") 
36 (2") 

HARDNESS TESTS: 
* TEST * 
COND METH 

PLATE 
HEAT NUMBER 
3638M 65276 
3638M 65319 

.~o;rWARNlNG** 

SRCE 
166" 
166" 

GAUGE 
IN 

1. 0000 
1. 0000 

N HBW 
N HBW 

HARDNESS 
153 
149 

THE TEST FIESJJLTS AND VALUES REPOATEO HEREIN INDICATE ONLY THAT [tt THE PARTICULAR STEEL FOR WHICH THIS CERnFICAlE IS JSS!JED MEETS THE MINIMIJM 
"""ClFIE!J YIELO Sll!~GTH AND 12J Tlfo CHEMICAL ANALYSIS AND !'HYSICAL PROPERTIES OF SUCH STEEL AilE IN CONFORMANCo WITH THE REQUIRMENTS OF 
THE SF'£C1FICA.TION INDICATED. THE RESULTS 0~ VALUES REPORTED HEREIN CA1Il NOT BE USED TO OUAtlfY THE STEB.. FOR ANY SPECIFICATION OTHER 
THAN THC ONE INDICATED ANO CAN NOT BE fiB.IED UPON FOR ANY PURPOSE ~ INCLUCING DESIGN OR <:ALCUL...A.TIQNS) AS REPflESE!friNG THE ACTUAL STRENGTH OF SUCH STEEL 

, _____ .....:::·""· 

LAB 
ALG 
ALG 

LAB 
ALG 
ALG 
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ESSAR Steel Ab!oma Inc. 105 West Street, Sault Ste. Marie, Ontario Canada P&A 784 

I
CUSTOMERPUR.CHASEORDERNUMBER I ENTRYDATE _ICREATEDATE _ITALLYNUTa18E~ ISHlPPER"SNO.,CARRIER 

17232-STK 2012/02/09i2012/03/23iS9973513B- NATIONAL TRANS 
CHAR6E TO "CUSTOMER NAME ANO ACDAES:S SHIP TO CUSl(IMEFi NAME .AND ADDRESS 

CANADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 
L4W 2R6 

CANADIAN PLATE AND PROFILES INC 
920 KAMATO ROAD 
MISSISSAUGA ONTARIO 

-11B97C l MILLORDER 

17136 

MILL TEST REPORTS 
ESSAR STEEL ALGOMA II\IC. HEREBY 
CERTIFIES THAT THE MATERIAL HEREIN 
DESCRIBED WAS MADE AND TESTED IN 

-;;;,;;;;;;:;;;,;-;o;;:;;;::;;;:;;------------------1--------------------------l A.CCORDANCE WITH THE RULES OF THE 
CUSTOMER SPEC!f:ICATION SPECIFICATION SHOWN. ALL RES!JLTS 

HR MULTIPLE CERTIFIED PLATE - CARBON - ASTM A516 GR 70/ASME SA516 GR 70 (10) ARERETAlNEDlNACCORDANCEWITHTHE 
(11A) - CVNL 15/12 FT LBS AT -50 F - FULLY KILLED - FINE GRAIN - SULFIDE SHAPE COMPANY'SSTANDARDRECORDKEEPING 
CONTROL CALCIUM TREATED - MEETS NACE MR 0103 LASTEST ED. - NACE MR 0175 LATEST PRACTICEs. 
ED. - BHN <200 -PER EN 10204 3.1- PVO- NORMALIZED -FLATNESS 1/2 A-20 -
NORM FOR 34 MINUTES MIN. @ 1670 F - NO WELD REPAIRS ALLOWED 

SUPI'L.1J.I!:NTAR'f I~STRUCTIONS 

TEST CERT 1: DAVE JANELLE 905-206-1370 TEST CERT 2: DRAFTING@CA 
NADIANPLATE.COM PLATE TEST COUPON: 

INSPTJR TEST REPORTS REQUIRED E000199735 
CUST RESALE 2012/03/26 
USE 

* * * * * * * * * * * * * * * * M E C H A N I C A L P R 0 P E R T I E S * * 

IMPACT TESTS: 
PLATE GAUGE * * * * TEST * * * * FULLSIZE ENERGY 

HEAT NUMBER SRCE IN COND METH DIR SIZE TEMP * FTLB * AVG* 
3638M 65276 - 166" 1. 0000 N CVN L FULL -50F 74 70 56 67 
363BM 65319 166" 1. 0000 N CVN L FULL -50F 47 73 75 65 

CH 

12:12 

K.UGHADPAGA 
~NAGER MEr.AlltiBGICAL SERVICES 

THIS MILL TEST REPORT f-IA Y NOT BE 
REPR.OOLJCEO E>::CEPT TN Fllll WITHOUT 
WRITTEN APPROVAL Of ESSAR STEEL 
AL'GOl•IA INC. IF YOU REClEVE THIS 
DOCUMENT AND ARE NOT THE INTEND:ED 
RECEIVER, PLEASE CALL (705}9'45-2~24 
COLLECT FOR INSTRUCTIONS ON METHOD 
Of DISPOSAL OF DOCUI'>tENr. 

* * * * * * * * * * * * * * 

SPEC LAB 
ASTM ALG 
ASTM ALG 

* * * * * * * * * * * * * * * * * C H E M I C A L P R 0 P E R T I E S * 
CU MO AL 

* * * * * * * * * * * * * * * * 
HEAT (WT %) c 

TI 
.21 

.002 

MN 
SN 

p 
N 

.007 

s 
AS 

.004 

SI CR 
ZR PB 

.32 .02 

NI 
SB 

.15 

CB 

.000 

v 
.014 

B 

.0001 3638M*+ 

•"~WARNING** 

1. 07 .04 .00 .024 

0J 
PAGE 2 OF 2 

TH!: TEST. FIE:SULTS AND VAWES REPORTED HEREIN INDICATE OI\ILY THAT [t! l1iE PARTICUlAR STEEL FOR WHICH THIS CERTlFtcA1'E IS ISSJJEO ME5TS rne MINIMIJM 
SPEClFIEO YIELC Sll!ENGTH AND 121 Tllo CHoMICAL ANAlYSIS Al'lll PHYSICAL PRO!'ERTIOS OF SUCH STEEL All< IN ~otiFORMANCif WITH THE REQUIRMEI'ITS OF 
TiiE SPECIFICATION ITiDICA'TELl. THE FIESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUM.IF'f THE SiEEl FOR ANY SPECIFICATION OTHER 
TitAN THE ON~ INDICATf!D ANO CAN NOT BS ~alE[) URJN FOR ANY PURPOSE ~JNa..UDING DESIGf'l OR CALCULATIONS) AS R~ESENTJNG THE ACTUAL STRENGnl OF SUCH STEEL 

DO 

.41 
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ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W 2R6 

Ship 

CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

BOLNO.: 1000020606 

Cust.Part No.: 

Carrier: INTERNATIONAL FREIGHT SYSTEMS· 6a302 (81 

LESENA QUALITY CONTROL 

JOB, I 2.- '3 :J_ ~ 

ITEM, ,~ ~::f .•.. ( ;:. ":> 
ACCEPTED DATE, 7 fib 

K. UGHADPAGA SIGNATURE, 

MANAGER MET 

**WARNING** THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 

A~ SPECIFICATION OTHER THAN THEONE INDICATED AND CAN NOT BE REUED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL. 

Date:2012/12/14 Time:20:05:16 Page no:1 of2 



• 
ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

SO No.,Jtem & Date.: 8006091 000080 2012/12111 Shipment No.& Date.: 1000020606 2012/12/14 TC No., Date & Time : ESA-34182 2012/12/14-19:21:50 
Sold to Customer Name alid Address : Ship to Customer Name and Address: Customer PO NO.IItem: 19025-STK I 8 

CANADIAN PlATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000020606 

KAMA TO ROAD 920 KAMA TO ROAD 920 CuslPart No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: INTERNATIONAL FREIGHT SYSTEMS- 6a302 (81 

L4W 2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 ~11A{ Meets NACE MR 0103 lastest Ed., NACE MR 0175Jatest Ed., BHN < 200 Calcium Treated 
for Sulphide Sh~e Control Norrnar,zed Normalize Temp 167 oF 34 min CVNL Req. 5 I 2 FTRLBF at -50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Fine Grain u!ly Killed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 

lnsp T/R : Test Report As Per Spec __ I_ Cust Use: PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL' TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945.4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW .ESSARSTEELALGOMA.COM . . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . 
lm act Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC SIZE TEMP("F) ENERGY{ft-lbf) ENERGY 

AVG(ft-lb~ 

2138P3 AB6083 - 166" ALG 1.0000 NORM CVN L B FULL -50 118104103 108 

2138P3 AB6082 166" ALG 1.0000 NDRM CVN L B FULL -50 1189889 102 

2138P3 AB6081 166" ALG 1.0000 NORM CVN L B FULL -50 129 91 102 107 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YlELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

2138P3 AB6083 166" ALG 1.0000 NORM .2 T B 50 77 2" 34 

2138P3 AB6082 166" ALG 1.0000 NORM .2 T B 49 75 2" 37 

2138P3 AB6081 166" ALG 1.0000 NORM .2 T B 49 75 2" 34 

**WARNING.., THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 

ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 

N-N SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT SE RELIED UPON FOR ANY PURPOSE (INClUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL. 

Date:2012/12/14 Time:20:05:16 Page no:2 of2 

I 



-

• 
ESSAW .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 
SO No.,Item & Date.: 8004571 000010 2012110127 Shipment No.& Date.: 1000012968 2012110129 TC No., Date & Time : ESA-22183 2012110/30 - 20:30:57 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 18651-8TK/1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000012968 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD- 35099 (250 

l4W2R6 L4W2R6 / / 
Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (1~~tSME SA516 GR 70 '11A{ Meets NACE MR 0103 lastest Ed., NACE MR 01751atest Ed. BHN < 200, Calcium Treated 

for Sulphide Sh~e Control Normalized Normalize Temp 167 oF 34 min CVNL Re~. 5/ 2 FT-LBF at -50.0 F Std Thickness Tol PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ~denda of ASME Code section II part A applies Fine Grain Fully illed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370_ 

lnsp T/R : Test Report As Per Spec , 1 Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY"$ STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT JN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)9454095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAilABLE ATWWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KillED. 
HEATS INDICATED WITH (j FINE GRAINED. 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) 
I 

Batch No. I Heat No-MS I Quantity 1 No. of 
Pes 

Dimensions {T x W x L) I Batch No. I Heat No-MS 

1.0000 "x 120.000 •· x480.00" -,. AB0907 0811?3-02 16,335 LB 1 1.0000 "X 120.000" X 480.00" AB0908 0811 P3-54 

••••••••••••••••*•••••••••••••••••••••cHEMICAL PROPERTIES ••••••••••••••••••••••••••••••••••••••• ......... 

Heat No. wt%} I c Mn p s Si c, Ni Cu Mo AI Nb v B Ti 
+ I 0.19 1.08 0.009 0.004 0.330 0.05 0.16 0.04 0.01 0.030 0.000. 0.015 0.0002 0.003 

0811P3" ... . . . . . . MECHANICAL PROPERTIES . . . . . . 
Hardness Tests 
Heat No. 

0811P3 

0811P3 

Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

AB0907 .- 166" ALG 1.0000 N B HBW 153 

AB0908 166" ALG 1.0000 N B HBW 150 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

"*WARNING*'" THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICUlAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WrTH THE REQUIREMENTS OF THE SPECIFICATION INOICATEO. THE RESUlTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO OUAUFYTHE STEEL FOR 
ANY SPECIFICATION OTHER THAN THE ONE INDICATED AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS! AS REPRESENTING THE AcnJAL STRENGTH OF SUCH STEEL 

Date:2013/02/12 Time:13:39:46 Page no:1 of2 

Quantity 

16,335 LB 

DO 
0.4000 

No. of 
Pes 

1 



-

~ 

ESSA~ .. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 
STEEL 

SO No.,ltem & Date.: 8004571 000010 2012/10/27 Shipment No.& Date.: 1000012968 2012/10/29 TC No., Date & Time : ESA-22183 2012/10/30-20:30:57 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NOJitem: 18651-STK/ 1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000012968 

KAMA TO ROAD 920 KAMA TO ROAD 920 CustPart No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: TRIPLE K TRANSPORT LTD- 35099 (250 

L4W 2R6 L4W2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106/ ASME SA516 GR 70 p 1Af Meets NACE MR 0103 lastest Ed., NACE MR 01751atest Ed., 8HN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 "F 34 min CVNL Re~. 5 I 2 FT -LBF at -50.0 F Std Thickness To! PVO Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ddenda of ASME Code section 11-part A applies Fine Grain Fully illed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test·Cert 2: 905-206-1370 

lnsp T/R : Test Report As Per Spec 1 Gust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RUlES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALl (705)945--4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3,1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABlE ATWWW.ESSARSTEELALGOMA.COM . .. . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . . . . . . . . . 
tm act Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC SIZE TEMP{0 F) FULLENERGY(ft· 

Jb~ 
FULLAVG(ft·lbf) 

0811P3 _ A80907 166" ALG 1.0000 N CVN L 8 FULL -50 1017489 . 88 

0811P3 AB0908 166" ALG 1.0000 N CVN L 8 FULL -50 89 108 107 101 

Tensile Tests 
Heat No. 

0811P3 -

0811P3 

Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) EL SCALE ELONG(%) 

fA80907 166" ALG 1.0000 N .2 T 8 50.5 75.5 2" 36 

A80908 166" ALG 1.0000 N .2 T 8 50.0 77.0 2" 37 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING- THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY mAT (1) THE PARTlCULAR STEEl FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCEWim THE REOUU'!.E'lMENTS OF THE SPECIFICATION INDICATeD. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR 
NoN SPECIFICATION OTHER THAN mE ONE INDICATED AND CAN NOT BE RELIED VPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTlNG THE ACTUAL STRENGTH OF SUCH STEEL. 

Date:2013/02/12 Time:13:39:46 Page no:2 of2 · 

l 



ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

SO No.,ltem & Date.: 8007126 000030 2013/01/31 Shipment No.& Date.: 1000028791 2013/02/05 TC No., Date & Time : ESA-46616 2013/02/05-15:05:34 
Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19303-STK /3 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND PROFILES IN BOLNO.: 1000028791 

KAMA TO ROAD 920 KAMA TO ROAD 920 CuslPart No.: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION· 6201(1137) 

L4W 2R6 L4W 2R6 / 
Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516~70 (106/ ASME SA516 GR 70 j11A{ Meets NACE MR 01031astest Ed., NACE MR 01751atest Ed .. BHN < 200, Calcium Treated 

for Sulphide Sh~e Control Normalized Normalize 'Temp 167 oF 17 min CVNL Req. 5/ 2 FT-LBF at -50.0 F Std Thickness Tal PVQ Top and Bottom Standard Surface Flatness 1/2 
A20 Latest Ed.+ ddenda of ASME Fi!'le Grain Fully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 

Jnsp T/R : Test Report As Per Spec _j_ Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITIEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CI""RTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATED WITH(*) FINE GRAINED. 
HEATS INDICATED WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS. 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes 

Dimensions (T x W x L) Batch No. Heat No-MS Quantity No. of 
Pes 

O.SOOO" x 120.000" x480.00" I- AC2064- 3605P3-53- 16,336 LB 2 0.5000 "X 120.000 "X 480.00" AC2882 3781P3-04 16 336 LB 2 
O.SOOO "x 120.000" x480.00" AC2883 3781P3·53 16 336 LB 2 . 

~~ • ~ • • ~ • ~ "* • * • ~ • ~· • ~· ~ • • • • • ~ .... • ~ • • • • • CHEMIC A L PROPERTIES ••••••••··~••••••••••·•••••••·••••••••• ··~····-

Heat No. wt% c Mn p s Sl Cc Nl Cu Mo AI Nb v B Tl DO 
+ 0,19 1.10 0.009 0.004 0.330 0.03 0.19 0.05 0.01 0.031 0.000 0.016 0.0002 0.003 0.4000 - 3605P3" 
+ 0.20 1.08 0.011 0.003 0.340 0.02 0.14 0.02 0.00 0.029 0.000 0.015 0.0002 0.003 0.4000 

3781P3" 
. . . . . . . . . MECHANICAL PROPERTIES . . . . . 

Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HARDNESS 

3605P3- AC2064- 166" ALG 0.5000 N B HBW 158 

3781P3 AC2882 166" ALG 0.5000 N B HBW 156 

3781P3 AC2883 166'' ALG 0.5000 N B HBW 156 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVIC~"'.-isENA ciul\!:.11-v ·;;c;;:iiR"o~. 
**WARNING*'" THE TEST RESULTS AND VALUES REP~RTED H. ERE. IN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) TH JQB: f- 3 ~ . ·.· ·.·':' 
ANALYSIS AND PHYSICAL PROPERTIES OF SIJCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QIJALIFYTHE STEEL F "1) D •' 
ANY sPECIF!CAnoN orHERTHAN n-!E oNE INDICATED AND CAN NOT ae RELIED uPON FOR ANY PURPosE (INCLUDING DESIGN oR cALcut.ArloNs> As REPREsENTING THE ACTIJALsmENGTH oF sucH sTEEL ITEM: q, n. epOL.¢. . / .... I.~-~:-~-.·~;:; 

ACCEPTED DATE'i#·'f--/${ifi!:>· Date:2013/02/05 Time:17:05:14 Page no:1 of2 t<,.;: 

SIGNATURE, ·····• ·-- ·-::= 
~ 



• 
ESSAR,.. ESSAR STEEL ALGOMA INC., 105 West Street, Sault Ste. Marie, Ontario, Canada P6A 784 

STEEL 

SO No.,ltem & Date.: 8007126 000030 2013/01/31 Shipment No.& Date.: 1000028791 2013/02/05 TC No., Date & Time : ESA-46616 2013/02/05 ·15:05:34 
Sold tO Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19303-STK /3 

CANADIAN PLATE AND PROFILES IN CANADIAN PlATE AND PROFILES IN BOL NO.: 1000028791 

KAMA TO ROAD 920 KAMA TO ROAD 920 Cust.Part No.: 

MISSJSSAUGA,Ontario,Canada MJSSISSAUGA,Ontario,Canada Carrier: NATIONAL TRANSPORTATION - 6201 (1137) 

L4W2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon Multi CertASTM A516 GR 70 (106 I ASME SA516 GR 70 ~11A_/ Meets NACE MR 0103 fastest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulphide Sha,ee Control Normalized Normalize Temp 167 QF 17 min CVNL Req. 5 I 2 FT-LBF at -50.0 F Std Thickness To! PVQ Top and Bottom Standard Surface Flatness 1/2 
A2.0 Latest Ed.+ ddenda of ASME Fine Grain Fully Killed No Weld Repair 

Supplementary Instructions : Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-1370 _l 
lnsp TIR : Test Report As Per Spec J Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY"$ STANDARD RECORD KEEPING PfV,CTICES. 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945..4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

MEETS EN 10204:2004 TYPE 3.1 
ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM . . . . . . . . . . . . MECHANICAL PROPERTIES . . . . . . . .. . . . . . -
Jm act Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC SIZE TEMP(°F) ENERGY(ft-lbf) ENERGY 

AVG(ft-lb~ 

3605P3 - AC2064 166" ALG 0.5000 N CVN L B FULL -50 74111113 99 

3781P3 AC2882 166" ALG 0.5000 N CVN L B FULL -50 108 125 122 118 

3781P3 AC2883 166" ALG 0.5000 N CVN L 8 FULL -50 98 88104 97 

Tensile Tests 
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

3605P3 - AC2064...,.... 166" ALG 0.5000 N .2 T 8 53.7 77.5 8" 27 
. 

3781P3 AC2882 166" ALG 0.5000 N .2 T 8 51.2 74.6 8" 29 

3781P3 AC2883 166" ALG 0.5000 N .2 T 8 52.5 75.8 8" 29 

KUGHADPAGA 

MANAGER METALLURGICAL SERVICES 

**WARNING•'" TKE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELD STRENGTH AND (2) THE 
ANALYSIS AND PHYSICAl. PROPERTIES OF SUCH STEEL AAE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPECIFICATION INOIC!\-TED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT SE USEO TO QUAUFYTHE STEEL FOR 
ANY SPECIFlCATION OTHER THAN THE ONE INDICA TEO ANO CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDING DESIGN OR CALCULATIONS) AS REPRESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/02/05 Time:17:05:14 Page no:2 of2 



rUU<I<I 
Tilaaja Purchaser 

OLBERT METAL SALES LIMITED 
LST 2JS MISSISSAUGA CANADA 
Tilaus nro Order No. 

T0-9392 
Todistus Certificate 

31 

To!mltustyyppi Dellverytype 

TOTAL DELIVERY 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

Tilausvahvistos Order Confirmation 

27492 
Laivaus Shipping 

EDENBORG 

EN 10 204-3.1 (2004) 

Vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
L5T 2JS MISSISSAUGA CANADA 
Aslak~aan merl<k! Shipping marl< 

Laatuleimaus Quality Stamping 

SA516GR70MTLTV 

Sulatus nro levy nro Cast No. Plate No. 
XXXXX XXX XX XXX 

Ira~:~~~~i;l~~r 
Vastaanottajan Ieima 
Stamp of Surveyor 

Muut lelmaukset 
Other Slam 5 

Pl!iv.:lm~ara Date 

28.11.2012 
Valmistajan merkki 

2/10 

A 27492 -001 
30. 0.2012 

Mark of the MMufacturer 

fixx 

Tuote Product 

HEAVY PLATES 
Lajl Grade 

Toleransslt Tolerances Teknlset vaatlmukset)a/tal vlralllset m:lilraykset Technical terms of Delivery and/or Official Regula~ons 

SA516 GR 70 MTLTV ASME SA516-11A/ASTM A516-10 
LaatuS1!lvi\ys Quarrty Specifications 
PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Positio Mitat mm 
Item Dimensions mm 

NORMALIZED STEEL P:r..ATES 

Merkki 
Marke 

TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 

ASME SA·20, 2011A 

MATER.SPEC. RAU-OY,,1&2 REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
003 12.70 X 3048 X 12192 1/2X120X480 OMS PO 9392 2 7410 58396 028 028 
TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
004 15.88 X 3048 X 
004 15.88 X 3048 X 

REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 
12192 5/8X120X480 OMS PO 9392 
12192 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

2 9264 58640 021 021 
2 9264 58640 023 023 

TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
005 19.05 X 2438 X 

-oo5 19.05 X 2438 X 
TOLERANCES WIDTH +12.5 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
006 B. 05 X 3048 X 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
TOLERANCES WIDTH +12.5 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
007 22.23 X 3048 X 
007 22.·23 X 3048 X 

Raahe Steel Works 

REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC,TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 3/4X96X480 OMS PO 9392 2 8892 58640 011 011 
12192 2 8892 -58640-012- 012 

-3.0 LENGTH +22.0 -3.0 
REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 3/4X120X480 OMS PO 9392 1 5557 58393 013 013 
12192 1 5557 58393 024 024 
12192 l 5557 58393 031 031 

12192 1 5557 58393 032 032 

12192 1 5557 58393 033 033 

12192 l 5557 58393 034 034 

-3.0 LENGTH +22.0 -3.0 
REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 7/8Xl20X480 OMS PO 9392 
12B2 

1 
l 

5485 
6485 

57251 023 023 
57744 021 021 

Tilten todistemme, ett!l tolmltus on tilausvehvistuksen muksinen. 
We hereby certify that the material described above has been tested and compnes with the terms of the order confirmation. 

Testaus )a tarkastus Testing and lnspecHon 

!_Jj_~t'~-
JAAKKO Ju6so 

Osoite Address: PL 93, P,O Box 93 
FIN..$2101 RAAHE, FlNI.AND 

Telekopio Te!afax: 020 592 2736 
+358 20 592 2738 

Tlimli on slihk~lnen kopio alkuperlilsestli asiaklrjasta. 
Th!s Is an electronic copy of the ortg!na! document. 

JOB• 



rUU<I<I 
AINESTODISTUS TEST REPORT 

EN 10 204-3.1 (2004) 
Ti!aaja Purchaser Vastaanottaja Consignee 
OLBERT METAL SALES LIMITED OLBERT METAL SALES LIMITED 
SUITE 305 SUITE 305 
Tilaus nro Order No. Aslakl<aan merkki Shipping mark 

70 MTLTV 
Laatuselvitys Quality Speclflc:ltlons 

PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
N 920C T=1.1 MIN XTH!CKN MM 

P~. Vetokoe Tensile test 

'""' K2 F RP02 RT05 REL REH RM KSI 
KSI KSI KSI KSI 2 

002 58397 015 N F1 50 74 
003 58396 011 N F1 51 75 
003 58396 012 N F1 51 75 
003 58396 013 N F1 50 74 
003 58396 021 N F1 50 73 
003 58396 028 N F1 51 75 
004 58640 021 N F1 50 75 
004 58640 023 N F1 50 75 
005 58640 011 N F1 48 74 
OOs-5864o-'012 N F1 51 75 
006 58393 013 N F1 49 75 
006 58393 024 N F1 47 73 
006 58393 031 N F1 47 74 
006 58393 032 N F1 48 74 
1<2: F1=TOP,TRANSV. 

N =NORMALIZED 

P~. Sulatus k.ertl nro Jskukoe lm ct test 
Item Cast test No 

K3 F 

002 58397 015 115 -051 83 96 81 87 
003 58396 011 111 -051 124 126 116 122 
003 58396 012 111 -051 94 87 101 94 
003 583.96 013 111 -051 100 111 97 103 
003 58396 021 111 -051 as 101 65 83 
003 58396 028 111 -051 92 97 102 97 
004 58640 021 111 -051 103 101 so 94 
004 58640 023 111 -051 96 91 89 92 
005 58640 011 111 -051 111 126 123 120 
oos- 58640-012 111 -051 75 69 77 74 
006 58393 OB 111 -051 95 97 101 97 
006 58393 024 111 -051 105 103 so 96 
006 58393 031 111 -051 107 94 76 92 
006 58393 032 111 -051 111 115 105 111 
K3: 115=CH-V/iSO-V(J),7.5X10,TOP,LONGiT,KV600 111=CH-V/iSO.V(J),10X10,TOP,LONGIT,KV600 
K4; 1B=HARDNESSIHB TOP 

Raahe Steel Works 

Testaus ja iarkastus Testing and ins!Mlc!ion 

!_____£.}_ /--1'--
JAAKKO Ju6so 

PL 93, P.O Box 93 
FiN-92101 RAAHE, FINLAND 

50 

1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 
1B 

A% 
80 20 

28 
26 
27 
26 
25 
25 
29 
28 
27 
26 
30 
29 
28 
27 

148 
142 
144 
146 
144 
145 
141 
142 
141 
112 
128 
143 
141 
141 

REH RM*AS IRM 
RAZ% Kesklarvo K5 2 3 Avera e 

Huom 
Nb 

PI.IMimlll.lr.l Date 

28 .11. 2012 

6/10 

A 27492 -001 
30.10.2012 

Fully killed, Fine grain practiced 

Ho~ 
Nb 

JQB, l '2,- 3 r< 

ITEM' /O"cP 8 (f 1?<2 
ACCEPTED DATEo lf/s/t~ 
SIGNNURE, 



rUU<I<I 
ANAL YYSITODISTUS ANALYSIS CERTIFICATE 

ANALYSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERTIFICAT 
CEPTH0HKAT AHAnH3A 

9/10 

A 27492 -001 
30 10 2012 

Sulati.IS nro Koe nro Posltlo Co"- Analyysi % Chemical composition% Chemlsch Zusammensetzung% Composition Chimique % AHanloO nneB~I1% (•~ppm) P!IM!mMril Date Datum Date nara 
Cast No TllSI:No Item Coq 
Schmellen Nr PrQfNr. Po> COq 
Node coulen EssaiN o Poste c., 
N~fll1aaKI>1 N~npo5o t no~. Co"- c SI MN p s AL NB v 

58393 001 .39 .188 ·" 1.11 .008 .001 .032 .001 .010 

58397 002 .37 .181 .32 1.08 .009 .002 .039 .000 .007 

58396 003 .38 .187 .32 1.09 .ooa .001 .033 .001 .oo8 

58640 004 .38 .190 .30 1.08 .010 .002 .025 .000 .009 

~ 58640 005 .38 .190 .30 1.08 .010 .002 .025 .000 .009 

58393 006 .39 .188 ·" 1.l.l .DOS .001 .032 .001 .010 

57251 007 .40 .199 .35 1. 09 .010 .001 .040 .015 .008 

57744 007 .42 .211 .36 1.13 .013 .002 .041 .015 .DOS 

57251 ooa .40 .199 .35 1.09 .010 .001 .040 .015 .008 

57744 009 .42 .211 .36 1.13 .013 • 002 .041 .015 .008 

58475 009 .42 .209 .37 1.14 .010 .001 .041 .015 .008 

57744 OlO .42 .211 .35 1.13 .013 .002 .041 .015 .ooa 

CEQ=C+MN/6+(CR+M0+V)/5+(NI+CU)/15 

Raahe Steel Works 

restaus ja tarksstus Testlr.g and Inspection \llcnbiT~I1e 11 ~ono Ka'W:TI!& 
Profung und Kontro!le Essals et Con~le 

!____,{). ,~-r __ 
JAAKKOJUUSO 
Vattuutettu tam~staja AUthorized 11'\SpE!ctlon representative YnonHOMo-te.'1Hbii111HcneKTop 
Sachverstandi er In ctor autorise 
YMti!Sn nimi Company Name: RUUKKI METALS OY Osolte Address: PL 93, P.O Box 93 
Kotlpaikka Registered Office: HELSINKI FIN-92101 RAAHE, FINLAND 

TI co CR NI 

.004 • 013 0.04 0.04 

.004 .011 0.04 0 .• 03 

.004 .010 0.04 0.03 

.003 .oo8 0.05 0.03 

.003 .008 0.05 0.03 

.004 .013 0.04 0.04 

.004 .011 0.05 0.04 

.004 .010 0.05 0.04 

.004 .Oll 0.05 0.04 

.004 .010 0.05 0.04 

.004 .014 0.05 0.04 

.004 .010 0.05 0.04 

Puhelln Telephone: 020 5911 
+358 205911 

MO 

.004 

.003 

.003 

.003 

. 003 

. 004 

.005 

.007 

.005 

.007 

.004 

.007 

28.11.2012 

N SN B 

.004 .004 .0004 

.005 .005 .0002 

.004 .003 .0003 

.004 .002 .0002 

.004 .002 .0002 

.004 .004.0004 

.003 . 003 • 0002 

.003 .003 .0003 

.003 .003 .0002 

.003 .003 .0003 

• 003 .004 .0003 

.003 .003 .0003 

Steel manufactured and supplied by Rautaruukkl is free lrom radiation. 
npo11JBOJllfMO~ HO Merarvryprl\'1ec~oM ~CM611HOre «Rautaruukkl~ 11 nocratfllleM~ 
3at«l3'MK)' CTanb He 1131l'f!aiOT p!lll,I1HU1111. 

Telekopio Tlefax: 020 5922736 
+358 20 592 2736 

Y-.tunnus Business 10: 2389445-7 

LV 



lfi2d 

wo#-'3'313 
Page 2 of 2 

m~GERDAU 
JACKSON STEEL Milt 
801 AMERISTEEL ROAD 
JACKSON TN 38305 USA 

Chemical and Physical Test Report v- 1-.JoJ~'+-
MADEJN UNITED STATES 

-SHAPE+ SIZE~---· . GRADE ··-,·sPECIFlCATiOr·r-- ---·. . . --···· ·------- -··- ... SALEs ORDER CUST f'.O.'NUMBER--
A3X3X:1i4" -·""5oW"-· ·-iitiG40.2t:OifSQW"·· .. - --·------- -···-·---··· ------ - ------------- ···-- r"J·.--- ··· 
HEATlD.. . - c-7Mn P--s--Si··-cu .. Ni·- ·cr·Mo--v· ~ 'Nb--a·····sn -.--AI-· "rt CEq"v-- ··-------- .. Jf.Ql..Q_ ·--·-
:V91ai~:.:_.L ---.. --:~:r-:- .74 - .nzo· E~_s __ -;22.:.. ~4 · .os _:_j_~. _ .. ~.fl _ -~~oo --~~~- .01"o·:_~o2. . .oEl~:-~2~-~~-- ~------·:-·--:~-~ ·· · - -·- ---··· ---
MechanicalTest Yield 55210 PSI, 380.55 MPA Tensile: 73980 PS~ 510.07 MM cr..EI: 27.Dtain, 27.0!200MM Red R 2t.1S ... - .•. dij ! . - ·- .. 
Customer Requireme-nts CASTJN"G: STRAND CAST 
Mechanical Test: Yield 55.1190 PSI, 382.59 M?A Tensile: 74010 PSI, 510:28 MPA %EI: 28,{)/8jn, 28.0/200MM Red R 21.15 
Customer Requirements CASTING: STRANO CAST 

This material, lncludl~ t!ls billets, was melted a,r.d ma.-urfachlred in1he Un.1ed 
Slates of Amorlca 

111.~~ 
Bhaslcir Yalamanchm 
Quality Director 

Gerdau 

.. -·-·· --·- . --- ····- ---·-

THE ABOVE FIGURES AAE CERTIFIED CH.EMICAl AND PHYSICAl. TEST RECORDS AS CONTAINED IN 
THE PERMAN"'~ RECORDS OF COMPANY. 

Metallurgical Services Manager 

JACKSON STEEl. MILL 

Sellerwa~ms that all rr.aterlal"ftmll&h&d st-.aH cornpiy wi:hspec11Tcati0tl5 svbJoe! tc st.l.rdatd p!ibllshed ~r..anufa.cruring variations, NO OTHER WARRAI•."nES. EXPR.ESSSD OR IMPUED. ARE MADE BY THE SElLER. 
AND SPECIFICALLY EXClUDED ARE WARRANTIES OF MEFICHANTABILITY AND FITNESS "FOR A PARTICUlAR PURPOSE. 
lr. r.::~ event si:a.~ selier :e f101!,!e for r."l::ilre~d, ton5equentlal or p:.~rJWe cla:naQ~ er.slng :~1..1 of c~ rela:erl I~ the matenals fumishe::l by se!!er. 
Any claim {ordamagBs fer ma!eria!s thai do not canlcrm to specif'.c;~.ticN; must be mad!! f:-crn b~)'!lr to sener ImmetiJately aher tli!"~Wtry of same In order to a:low tne se!teY:he opft;fm.Ji'J!tYJO li"!sj~:i:f!f.e ·ma{&da; lrl qu~lon. 

L.ESENA QUJ:~oL..iTY CONTBQL.i . 

JOB, J"\ .. -~2_ ,,- . 
{.. ·'., 

IT!M, ~~ 3"J>i ?'J,: ·~$" -,} 
ACCEPTED oAn:1 <;>!> /o'(l B -'·>•"''; ;
$!ON.~TURE, ...... .);:t(._ · ( ~~ t/ 

ON.L1:!Vd 
,QZ X .. til X .. £X .. £ 

11\0'l'EJ. MOS H1DNV ~flJ.:Jflli.LS 
t[ldV8! !00·0661>!!· Ill! t·9(}/£·S1J/C!.Zf/O!·l£ !>li/Od '13:3:.LS V N3:S3'1 
,snnsa}[ :JS<lJ. II!W JO <lll:l:>yp.ta;:) d'I 'I:H:Jl.LS OlUI:H:G 
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ESSAR-, ESSARSTEEL ALGOMA INC.,105 West Street, Sault Ste. Marle,Ontario, Canada P6A 7B4 

0.: I CANADIAN PlATE AND PROFILES IN 

:;'::KAMA TO ROAD ~2~ 

~ MISSISSAUGA.,Orrta(iO,Canada 

"L4W2RS 

CANADIAN PlATE AND PROFILES IN 

KAMA TO ROAO !l:W 

MlsstSSAUGA,Ontario.Can.ad.a 

L4W2R6 v--

BOL NO.~ 

Cust, Part No,: 

C11l:rrfn ~ 

1000036657 

NATIONAL TRANSPORTATION -M95(1009) 

IN FULL WITHOUT WfUITEN APPROVALQF ESSAR STEEL AlGOtAA INC. If YOU RECE:IVE THIS DOCUM~T AND AR.EHOTTflE. INTENOEORECEI\IER,. PLEASE O!.L (70S.)!US..~095 FOR 

AA4ERIC"-N' MATERto\lS. 

K. UGI-tADPA.GA 

JOB• 12-32 
IJ.EM, b 3 
ACCEPTED DA'IEt 

SIGNATURE, 

MANAGER METALLURGICAL SERVICES 

Date:2013103!22 Tlme:15:37:53 Page no:t of2 



1.,. 

ESSAR1 
STEEL 

ESSAR STEEL ALGOMA INC.,105 West Street, SauftSte. Marle,Ontario, Canada P6A 7B4 

s.a ~.nem & Oat&.: 8007677 000011 2013103115 Sblpment Nc.& D:tfe.: 1 OOOOJ6657 2<11J/03/19 TC ~o ... Dat-e .!i nme: ESA-58290 2013103/20-21:08:52 
• Sold _to Cu:!!ltomer Nama and Addren : Sh1p 'l:o Custeme-r N.11.ma and Addr-ess: Customer PO NOJite:m: 19396-'STK 11 I CANADIAN PlATE AND PROFILES IN CANADrAN PLATE AND PROFILES IN BOLNO.! 1{}00{13f3657 

KAMATO ROAD 920 KAMA TO ROAD 920 cus:t.Part No.: 

MtSSISSAUGA, Onfario.Canada MISSJSSAUGA,Onfario.Canada Carrfl!lt: NATIONAL TRANSPORTATION· 0695(1 O!lll) 
0. L4W2R6 L4W~ 

Ct1Sfomer Speclftca9on : HR STEEL PLATE Carbon Mt1ltl Ce:rtASTM A516 GR 70 ~61 ASME S~~~ GR 7~b11AJ Meets NACE MR01031astest Ed. NACE MR0175 latest Ed., BHN <200, Calcfum Treated 
for Sulphide Sh~ Control Normattzecf ~ma!f~Temp 1 "'F .a min CVNL R-eq. 1 /1 FT-LBF af~O.O F StdThickfless To! PVQ Top- and Bottom S{andardSurtaoo Flafness.1/2 
A20 LafestEd:+ denda of ASME Fine .a in F'U!yK~!ed No Weld Repair 

Supp1ementary lnsfru<:tTons ~ Test Cert 1 :draning@canadranpfate-.com Test Cert 2:: 91}5-206-1:370 .l 
fnsp TIR : Test Report As Pet Spec j CL.Sst Use: PVQ 

ESSARSTEEJ.ALGO~E~. HEREBYCERTIRES r~T THE MA.lERIALHEREJN DES~D WM MADE ANDTESTE<D ltf ACCOROAN"CE WrrKTHE.RULES OF TtiE SPEctFJCoi..TiON SHOW~. ALL RESULTS ARE RETAINED- INACCORD-At«:E. Wrrli'1"HE: 
COM'PJ,NY"S STAKOAAD RECORD KEEPING PRACT.fCE.S. 
THIS MIL-l. TESf REPORT MA'f HOTBS REPRODUCE[) EXCEPT !N FlltL WITHOUT WRITTEN APPROVAL OF ESSAR STEEl. ALGOMA INC. If YOU RECEIVE THIS DOCUMENT AHO ARE .NOT THE INTENDED RECEIVER, PLfASE Cb.Ll (T0S}945-11090 FOR 
INSlRIJC'f[Ot(S ON MErHOO OF DISPOSAL OF OOCUME111T~ 

MEETS EN 1{1:M4:20n4 TYPE3..1 

" 41 • ;OMA..COM ISO OUMJTV AMJf:t.NiRQM...ENT'AL CERTI!=lCI.. TES .o.\• 

~~ ~ ~ . . . . . . . . . MECHAKICAL PROP TIES .. . . . . . . . . . . . 
Jmpact:Tests 
.He:at No. Batch No • SRCE I.AB GAUGE t:OND MeTH DJR LOC SIZE TEMP{'"F) FULLENERGY{ft-

lb!) 
FULL AVG(ft:-lb-1} 

4019P3 AD0491 !66" ALG 0.2500 N CVN L B 112 -50 56 84 59 60 

4019P3 AD0492 166" Al.G 0.2500 N CVN L B 112 -50 64 64 59 62 

4019P3 AD049S 166" ALG 0.2500 N CVN L B 112 -50 61 55 61 59 

T e.nsi~ T-ests 
He-at No. Ba!ch Nc. S.RCE LAS GAUGE CONO METH DIR LO~ YIELD(KSI) TENSILE(KSI) ELSCALE ELONG(%) 

4019PS AD0491 160" ALG 0.2500 N 2 I B 56.0 78.0 8" 25 

4019P3 ADD492 166" ALG 02500 N .2 T 8 57.0 /9.0 a· 21 

4019P3 AD0493 166" ALG 0.2500 N .2 T B 56.0 78.0 a· .20 

LESE:i<A QUt<LiH CONT . 
JOS, I '1.-3<.. 

"" ITEM, &3 • 
~ 2 X I '1.?.-?s-
""' - ACCEPTED DAte, 6S" /c7 / tf .. .._,. 

SIGNATURE, )-1.__ . ................ ..._ --..• ..., __ -~ 

K. UGHADPAGA. 

MANAGER M.ETALLURGICAL SERVICES 

...: 

Date:2D13.J-0312:2. Time:15:37:53 Page no:2 of2 

@ 



ruu<l<l VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

EN 10 204-3.1 (2004) 

OI.BERT METAL SALES LIMITED 
,.L"ST 2J8 M ISSISSAUGA CANADA 
TIIft.llll n11;1 O!'d1r No. 

1811 

Tolmltustwppl De!lvory type 
TOTAL OELIV!<RY 
Tuole Producl 
HEAVY PLATE$/ 
Ujj Grade V 

nrl\11'>1!ho,]~l"'- Order ConiiJmi~On 

27466 
11'8UI hlppJn; 

EDENBORG 

SA516 GR 70 MTLTVASME SA516-11NASTM A516·10 
Lar!~o~telvltys ~lie,- SI)I!P!::!r~eaao~:a. 
PRESS. VESSEL STEEL ASME CODE SEC II ED2011ASA20 

NORMALJ:ZED S'rb:L PI..A't'ES 
TOL~RANC~S WIDTH +9.5 -3,0 LENGTK +19.0 ·3~0 

Vn1aano11a}8 CQ?is]gl)lll 

OLBERT METAL SALES LIMIToD 
LST 2J8 MISSISSAUGA CANADA 
A•!'~""" lll&11«1 SfliPPhla m1rfo; 

11alul~mau1 Cuelity Sl11mpln; 

SA516GR70MTL TV 

SUfaiLn! nra levy tvo CUI No. P1111 ~ 
XXXXX ~XX XX XXX 
TQ\ .. fPI'Inil Tollll'llflCII. 
ASME SA-20,2011A 

Kpl 
p" 

MAT!R.SP!C. RAU-0Y#~1M2 ~V.SJMN/C NOT ~OaT•D XN THE CERT1VLATNBSS 6MM/M1THIC.toL. ACC.TO SA20 
SURrACB COND%TJ:ON EN 10 163-~;2005 CLASS ~3 
001 6.35 X 3048 X 12192 l/4X120X480 Ol<S PO 1811 
OOl. G ~35 X 3 0<18 X l.2l92 
001 6,35 X 30~8 X 12192 
001 6.35 lC 30H X 1.2192 
001 6 .. 35 X 30.C8 X 121.92 
001 6.:U X JQ48 X 12192 
001 6,35 X 3048 X 1ll92 
001 0.35 X 30<18 X 12192 
DOl 6 .3.5 X 30<18 X 12192 
001 6.35 X 3048 X 12192 
001 6.3S X 30 .. 8 X 1219'2 
001 5.35 X 30•U X 12192 
001 6.35 X 3048 X 12192 
OOl. 6.35 X 3048 X. 1219.2. 
001 6.3! X 3048 X 12192 
001 &.;5 x 3048 x 12192 
001 6.35 X 30~8 X 12192 
001 ~.35 X 304..8 X 1219:::1 
ODl 6.:3!5 X 3048 X l.:aJ2 
001 6.35 X 3048 X 12192 
TOL~CBS W~ +~.S ·3~0 LENGTH +19.0 ~J,O 
Ml\.'l'ER.SP.J!:C, :RAU-OY1 ,l.li:2 REV.SrMN/C NOT ltAPORTED IN THB C!lllT7l'Ll.'l'NESS 
SUlti'ACE CO:tmiTIOR :tN 10 l.63-.2J2005 C:t&ASS :e3 
002 9 .. 53 X ~Ot8 X 12192 3/8Xl.20X480 OMS .FO lell 
002 9.53 X 3048 X 12192 

Raahe Steel Works 

1 1852 582SO 031 
1 ies.:z ~8250 032 
l. 18S~ SS:250 033 
1 1852 59250 0 .. 
l 1852 58250 035 
1 1852: s.a:zso 036 
1 1!!52 58250" 037 
1 1852 59250 038 
1 18!52 58250 0<2 
1 18S2 58250 043 
1 1852 58250- 044.< 
1 1852 5S2SO O<S 
1 1852 58250 046 
l 1852 sa::zso 047 
1 1852 58395 022 

1 1852 58396 023 
1 1852 58396 02< 
1 1852 58395 025 
1 1852 583H 026 
1 1$52 58396 027 

6MM/MJTHIC.TOL. ACC.TO SA20 

2 5560 5839< 031 
2 5560 S839tf 032 

on 
032 
033 
034 
035 
036 
037 
038 
H2 
043 
044-
045 
046 
047 
022 
023 
024 
025 
oa; 
027 

on 
032 

uu nf••ma 
.31M!~ lnlpetiOf 

Va~tatnolltjan Ieima 
Sl11mp Of St.lrYeyct 

Mwl161mtt.lkset 
~lhlirStamp! 

NIVim:Uri ~h1 
31.10.2012 
Vaim~tt•l~~"~m&l(kl 

I 'i/ II 
1/13 

A 2Hoo •001 A 
30.10.2912 

Mllrk or IM M~~flciUNit 

l'ol 31-/0 

JQS, I 2.- 3 2. 
' QUALITY CONTROl. I 

ITEM, \ 1\S .... lo..t>or "4- Gu1S~~l: 
_ __'~~·~'__' _ _:_A:,C~.C:::F::P.:.:TF::,n:.:n.:.:A:.:TI'=• __ // C'" "' &,. :t.~~·~ 



ruu<l<l 
llla!ja Purei1Uill' 
OLI>cRT MIITAL SALeS LIMITED 
SUITE305 
TllaQ nro Ortfer /'IQ. 
1811 
Ujl Grada 
SA516 GF<70 MTL TV 

AINESTODISTUS TEST REPORT 

EN 10 204-3.1 (2004) 
Ve$laanolle)m Ccnslgn&e 
OLBEF<T METAL SALES LIMITED 
SUITE 305 
A.sftkkMn markkl S!ipplnll' rnal'll 

t.taru~ervllys o~.~.my sp•emcelion' 
PF<CSS.VCSSEL STEEL ASME CODE SEC II ED 2011A SA20 

Pos. 
Item 

001 se~so 031 >'1 
001 58250 032 71 
001 58:250 033 Pl 
001 58250 OH Fl 
001 58250 035 N 71 
001 58250 036 N' Pl 
001 58250 037 N >'1 
001 $8250 038 N Pl. 
001 58250' 042 N .. 
001 58:250 043 N n 

- 001-.58250-<t..t'- N Pl 
001 Se2SO 0<5 N n 
001 5S2SO 046 N n 
001 58250 047 N .. 
1<2: Ft:oTOP,TfW.ISV, 

""'· stvko& fm IC e 

"'m K3 F 

001 58250 031 113 -051 
001 58250 032 113 -OSl 
001 58.2::50 033 113 .. o.sl 
001 58250 034 113 ·051 
001 58250 035 113 -051 
001 58250 036 113 -051 
001 58250 037 113 ·051 
DOl 58250 038 113 ·051 
001 592.50 042 113 -051 
001 58250 043 113 ·0'51 

-=- 001 582:50 044-113 -051 
001 Sl!250 045 113 -051 
001 58250 046 113 ·OS1 
001 SS2~0 047 113 ·OSl 
K~ 11 ~CH·YilSO·V(J~SX1CI,TOP,LONGIT,KV600 
K4: 1B•HARONESS/HB TOP 

Raahe Steel Works 

52 
Sl 
51 

2 

33 33 ,. 
36 33 JS 
32 3l 32 
36 35 32 
40 35 32 
37 32 32 
31 32 33 
30 32 30 
39 38 " 4< 35 H 
41 2. 35 
29 35 33 
36 30 30. 
35 29 ~7 

N 920C, T•1.1 MIN XTHICKN MM 

33 ,. 
32 
34 
35 
34 
32 
30 
38 
38 
35 
32 
ll 
33 

PJ..93,P.OEie~~e93 

75 
75 
75 
75 
75 
75 
75 
75 
75 

•• 75 
75 ,. 
75 

FIN-92101 RAAHE,FIN!.AND 

27 
26 
25 
27 
28 
26 
25 
26 
27 
27 
27 
26 
25 
26 

lB 145 
lB 14.5 
lB :1.39 · 
lB 13~ 

lB 14:4 
u 14.4 
lB 135 
.l.B 139 
lB lH 
l:S 14 5 
lB 133 
lB US 
lS H.S 
lS 1-1:3 

oom 

"' 

-------

5(13 

A 274H ·001 A 
30.10.2012 

Plllvima;iri Dt~te 
31.10.2012 

JttliuvaveleltUa hllpj)ilcr.iliJt& 
Ox~on Sill$!, tQntmue\J'S cutlng 

Fully ~iJ!D£1, Fine 9'"in pr;~cOcM 

OV 

LESENA QUAL.lTY CONTROL 

JOB, 12- ) Z. f 
___ _!(64)_:6::...4_:___.::...;:I:~:.:.~.:;;:O:.:T.~:;_,~~;:;::TO;_;;{;,_.~~~~//-" : _;~_;' ()._;t,;;;.O~i;~/ ;~ 



ruu<t<l ANALYYSITODISTUS ANALYSIS CERTIFICATE 
ANALYSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERT!FICAT 

CEPTI1¢>1<1KA T AHAni13A 

12/13 
A 27469 -001 A 

30.10.2012 
Sulatutnro ""'"" F'oslt!o c .... ~IW•I%. Ch11mieel cam110$11iOn ~ Cht1'1111ehZUSIIImm•rn~l$1%ung ~ <:ornpoelliO/I ChimiQue% M~r~Ut110•ot ~ (•a119ml P~Vi~a.ilra ='al! ::arum Dal• .llUb C!ilsl Nlll 
.sctmt~lzen Nr 
NcCfoCOUIM 
l'/llnn~m.~ 

___..sa2so 
583H 

58396' 

SB393 

SB250 

58248 

57.251 

59475 

Te.tlNo 
PnifNr. 
Ea:nl No .. ,,_ "-

Coo 

~ie g:~ 
nol. Co c 
01)1 •. 38: • Ul' 

.187 

.1~7 

'188 

.l.B. 

.lBB 

.199 

.:09 

001 .38 

ao2 ••• 
003 .39 

004 .38 

005 .30 

006 .40 

007 .<2 

Sl 

32 

.32 

,32 

.3J 

.32 

.32 

.35 

.31 

C~O·C-/6+ (C&+MO+V1 /5+ (IU+C!1) /15 

Raahe Steel Works 

~~~~-t--
JAAKKO JUUSO 

MN p B AL liB , Tl CQ Ck l<r Mo N SN • a a 1.1 .012 • 01 .035 .oo1 • .gog .oos .• o1<1 o.of. o.o3 .003 .oo3 .oo2 .ooo2 
1.09 

1.09 

l.l1 

1.10 

1,0.9 

l,Q9 

1.14 

.oos o.ot .oo4. .oo3 .Mo3 .001 .033 .001 .on: ,004 .010' 0.03 ,003 
,009 

.. ooa 

.012 

,011 

.. 01.0 

,010 

.001 

.001 

.001 

.002 
,001 

.001 

.033 

.032 

,OlS 

• 0.3.3 

• 0-4.0 

.ou 

.001 ,009 

.001 ,010 

.001 .oc~ 

~001 .ooa 
.015 .ooe 
.. 01.5 .008 

.004 

.004 

.OO? 

.oos 

.004 

.. 004 

.010 

.013 
,D10 
.oos-
.011 
.ou, 

o .oi 
O,Q4. 

o.o1 
0.04 

o.os 
o.os 

0.03 

0.04 

(1..03 
Q,QJ 

o ... a ... 
o.D4 

.Q03 

.004 

.oo> 
.003 

.oos 

.OD4 

.004 .003 ,(l0(13 

.oo4 .oo4 .oopt 
• 003 • 002 • 0002 

.005 .003 .000.2 

.003 .003 .0002 

• 003 • 00-t • 0003 

31.10.2012 LV 

l
f--LESENA QUALITY CONTROL 

JOB, /2' 3 2 
ITEM, I Y!SIJ. I Q-f..on 'h- t;LJ.>5e-/s 

ACCEPTED DATE, ~: 'fl');../(3 
SIGNA TU;!E, ..•••• _(.JJ::.. 



rUU<I<I 
Tilaaja Purchaser 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Tilaus nro Order No. 

T0-9392 
Todistus Certificate 

31 

Toimitustyyppi Delivery type 

TOTAL DELIVERY 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

EN 10 204-3.1 (2004) 
Vast:aanottaja Consignee 

Tilausvahvistus Order Confirmation 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Asiakkaan rnerkki Shipping mark 

27492 
Laivaus Shipping 

EDENBORG 
laatuleimaus Quality Stamping 

SA516GR70MTL TV 

Sulatus nro levy nro Cast No. Plate No. 
XXXXX XXX XX XXX 

~~~~~J~~s~~~~r 
Vastaanottajan Ieima 
Stamp of SuiVeyor 

Muut leimaukset 
OtherStam 

P~ivamaara Date 

28.11.2012 
Valmistajan rnerkl(l 

1/10 

A 27492 -001 
30.10.2012 

Mark of the Mar'lufacturer 

Jo-lxx 

Tuote Product 

HEAVY PLATES 
Lajl Grade 

Toteranssrt Tolerances 

ASME SA-20, 2011A 
Teknlset vaatimuksetja/tai viralllset mi;ii:lrilykset Technical terms of Delivery and/or Official Regulations 

SA516 GR 70 MTLTV ASME SA516-11NASTM A516-10 
laatuselvitys Quality Specifications 
PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Positio Mitat mm 
Item Dimensiol'IS mm 

NORMALIZED STEEL PLATES 
TOLERANCES WIDTH +9.5 -3.0 LENGTH +19.0 -3.0 
MATER.SPEC. RAU-OY,,l&2 
SURFACE CONDITION EN 10 -;7 001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X· 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 
001 6.35 X 3048 X 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 
12192 1/4X120X480 OMS PO 9392 
12192 
12192 
12192 
12192 
12192 
12192 
12192 
12192 
12192 

TOLERANCES WIDTH +9.5 -3.0 LENGTH +19.0 -3.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
002 9.53 X 3048 X 
002 9.53 X 3048 X 
002 9.53 X 3048 X 
002 9.53 X 3048 X 
002 9.53 X 3048 X 
TOLERANCES WIDTH +11.0 
MATER.SPEC. RAU-OY,,l&2 
SURFACE CONDITION EN 10 
003 12.70 X 3048 X 
003 12.70 X 3048 X 
003 12.70 X 3048 X 
003 12.70 X 3048 X 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 
12192 3/8X120X480 OMS PO 9392 
12192 
12192 
12192 
12192 

-3.0 LENGTH +20.5 -3.0 
REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 
12192 1/2X120X480 OMS PO 9392 
12192 
12192 
12192 

Kpl Paino kg ~~tufa\~~~ro 
"' Wei hi k 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

1 185:2 58393 040 040 
1 1852 58393 041 041 
1 1852 58393 042 042 
1 1852 58393 043 043 
1 1852 58393 044 044 
1 1852 58393 045 045 
1 1852 58393 046 046 
1 1852 58393 047 047 
1 1852 58393 048 048 
1 1852 58393 049 049 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

2 5560 58397 011 011 
2 5560 58397 012 012 
2 5560 58397 013 013 
2 5560 58397 014 014 
2 5560 58397 015 015 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

2 
2 
2 
2 

7410 
7410 
7410 
7410 

58396 
58396 
58396 
58396 

011 
012 
013 
021 

011 
012 
013 
021 

Raahe Steel Works 
Tilten todistamme, ettii tolmitus on titausvahvlstuksen mukainen. 
We hereby certify that the material described above has been tested and complies with the terms of the order confirmation. 

Testaus ja tarkastus Testing and Inspection 

t----tl {.t--;{ __ 
JAAKKO JUUSO 

o Valtuutettu tarkastaja Authorized inspection representative 

~ YhtiOn nimi Company Name: RUUKKI METALS OY 
... Kotipalkk;a Registered Office: HELSINKI 

Osoite Address: PL93,P.OBox93 
FIN-92101 RAAHE, FINLAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekoplo Telefax: 020 592 2736 
+358 20 592 2736 

nmii on siihk6inen koplo alkuperiiisestii asiaklrjasta. 
This Is an electronic CQPY ofthe original document. 

Y-tunnus Business 10: 2389445-7 



rUU<I<I 
Titaaja Purchaser 

OLBERT METAL SALES LIMITED 
LST 2J8 MISSISSAUGA CANADA 
Tilaus nro Order No. 

T0-9392 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

Tilausvahvisrus Order Confirmation 
27492 

EN 10 204-3.1 (2004) 
Vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
LST 2J8 MISSISSAUGA CANADA 
Asiakkaan merkki Shipping mark 

P!.!.iV!ImMril Date 

28.11.2012 
Valmistajan merkki 

2/10 

A 27492 -001 
30.10.2012 

Mark of the Manufacturer 

Todistus Certificate 

31 
Laivaus Shipping 

EDENBORG 
Laatuteimaus Quality Stamping 

SA516GR70MTL TV ~ra~~li~s1~~~~r Jolxx 
Toimitustyyppl Delivery type 

TOTAL DELIVERY 

Vastaanottajan Ieima 
stamp of Surveyor 

Sulatus nro levy nro Cast No. Plate No. 
XXXXX XXX XX XXX Muut leimaukset 

Other Slam 
Tuote Product 

HEAVY PLATES 
Laji Grade 

Toleransslt Tolerances Tekniset vaatimuksetjaltai vlralliset mM~ykset Technical terms of Delivery andfor Official Regulations 

ASME SA-20,2011A 

SA516 GR 70 MTLTV ASME SA516-11AIASTM A516-10 
Laatuselvitys Quality Specifications 
PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Posltio Mitatmm 
Item OimensiorlS mm 

NORMALIZED STEEL PLATES 

Merkki 
Marke 

Kpl 

·~ 
Paino kg 
Wei htk 

Sulatus Jev.J nro 
Cast late No 

TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 
MATER.SPEC. RAU-OY,,1&2 REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
003 12.70 X 3048 X 12192 1/2X120X480 OMS PO 9392 2 7410 58396 028 028 
TOLERANCES WIDTH +11.0 -3.0 LENGTH +20.5 -3.0 
MATER.SPEC. RAU·OY,,1&2 
SURFACE CONDITION EN 10 
004 15.88 X 3048 X 
004 15.88 X 3048 X 
TOLERANCES WIDTH +11.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
005 19.05 X 2438 X 
005 19.05 X 2438 X 
TOLERANCES WIDTH +12.5 
MATER.SPEC. RA.U-OY,, 1&2 
SURFACE CONDITION EN 10 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
006 19.05 X 3048 X 
006 19. OS X 3048 X 
006 19.05 X 3048 X 
006 19 .OS X 3048 X 
TOLERANCES WIDTH +12.5 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
007 22.23 X 3048 X 
007 22.23 X 3048 X 

Raahe Steel Works 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 5/8X120X480 OMS PO 9392 2 9264 58640 021 021 
12192 2 9264 58640 023 023 

-3.0 LENGTH +20.5 -3.0 
REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 3/4X96X480 OMS PO 9392 2 8892 58640 011 011 
12192 2 8892 58640 012 012 

-3.0 LENGTH +22.0 -3.0 
REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 
163-2:2005 CLASS B3 

6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 

12192 3/4X120X480 OMS PO 9392 
12192 
12192 
12192 
12192 
12192 

-3.0 LENGTH +22.0 -3.0 

1 5557 
1 5557 
1 5557 
1 5557 
1 5557 
1 5557 

58393 013 013 
58393 024 024 
58393 031 031 
58393 032 032 
58393 033 033 
58393 034 034 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 7/8X120X480 OMS PO 9392 
12192 

1 
1 

6485 
6485 

57251 023 023 
57744 021 021 

Ti!;ten todistamme, ettA tolmitus on tllausvahvlstuksen mukalnen. 
We hereby certify that the material described above has been tested .and complies with the terms of the order confirmation. 

Testaus ja tarkastus Testing and Inspection 

t_i,./_L-
~KKOJu6so -

o Valtuutettu tarkastaja Authorized inspection representative 

~ Yhti<!n nlmi Company Name; RUUKKI METALS OY 
..... Kotipaikk.a Registered Office; HELSINKI 

Osoite Address; PL93.P.OBox93 Puhelln Telephone: 
FIN-92101 RAAHE, FINLAND 

020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2736 
+358 20 592 2736 

LESENA Q\.iALiT\' CONTRO;::-
JQB, l'l.-3L 
ITEM, II 6 c- /" £. ..,. ~ ;(_ I :'f.·· 
ACCEPTED DA'I!, 0 ~ /t.. 'flr.J:~; 
SI'3NATURf: ·---........ ~ . .,.~ 

--·--·-~ 

Tama on sli:hkOlnen koplo alkupertiises1i asiakirjas1a. 
This Is an electronic copy of the original document. 

Y-tunnus Business ID: 2389445-7 



rUU<I<I 
TIIaaja Purchaser 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Ti!aus nrc Order No. 

T0-9392 

VAST AANOTTOTODISTUS INSPECTION CERTIFICATE 

TIIausvahvistus Order Confirmation 

27492 

EN 10 204-3.1 (2004) 
vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
L5T 2J8 MISSISSAUGA CANADA 
Asiakkaan merkki Shipping mark 

PaMimaara Date 

28.11.2012 
Valmistajan merkki 

3/10 

A 27492 -001 
30.10.2012 

Mark of the Manufacturer 

Todistus Certificate 

31 
Laivaus Shipping 

EDENBORG 
Laatuleimaus Quality Stamping 

SA516GR70MTL TV ~f~~~~Nris1~l~~r .flxx 

ToimltUstyyppi Delivery type 

TOTAL DELIVERY 

vastaanottajan Ieima 
Stamp of Surveyor 

Sulatus nrc levy nro Cast No. Plate No. 
X~XXX XXX XX XXX Muut lelmaukset 

Other Slam s 
Tuote Product 

HEAVY PLATES 
Laji Grade 

Toleranssit Tolerances 

ASME SA-20, 2011A 
Tekniset vaatlmuksetjaltai vlralliset mil\arl:lykset Technical terms of Delivery and! or Official Regulations 

SA516 GR 70 MTLTV ASME SA516-11AIASTM A516-10 
Laatuselvitys Quality Spectfications 
PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Posltio Mrtat mm 
Item Dimensions mm 

NORMALIZED STEEL PLATES 

Merkki 
Marke 

Sulatus levy nrc 
Cast late No 

TOLERANCES WIDTH +16.0 -3.0 LENGTH +24.0 -3.0 
MATER~SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
008 .25.40 X 3048 X 
008 .25.40 X 3048 X 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
1.219.2 lXl.20X480 OMS PO 939.2 
1.2192 

1 
1 

7410 
7410 

57251 
57.251 

041 
042 

041 
042 

TOLERANCES WIDTH +16.0 -3.0 LENGTH +24.0 -3.0 
REV.5;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 1 1/4X120X480 OMS PO 9392 1 9252 57744 023 023 
12192 1 9262 58475 011 011 

MATER.SPEC. RAU-OY,,1&.2 
SURFACE CONDITION EN 10 
009 31.75 X 3048 X 
009 31.75 X 3048 X 
TOLERANCES WIDTH +16.0 
MATER.SPEC. RAU-OY,,1&2 
SURFACE CONDITION EN 10 
010 38.10 X 3048 X 
010 38.10 X 3048 X 

-3.0 LENGTH +24.0 -3.0 

Raahe Steel Works 

REV.S;MN/C NOT RAPORTED IN THE CERT;FLATNESS 6MM/M;THIC.TOL. ACC.TO SA20. VACUUM DEGASSED. 
163-2:2005 CLASS B3 
12192 1 1/2X120X480 OMS PO 9392 1 11114 57744 031 031 
12192 1 11114 57744 032 032 

• 52 221566 

Tliten todlstamme, ett!i toimitus on tilausvahvlstuksen mukainen. 
We hereby certify that the material described above has been tested and complies with the terms of the order confirmation. 

Testausja tarkastus Testing and Inspection 

;----» f----
JAAKKO JUUSO 

o Valtuutettu tarkastaja AuthoriZed inspection representative 

~ YhtiOn nimi Company Name: RUUKKI METALS OY 
.... Kotipaikka Registered Office: HELSINKI 

Osoite Address: PL 93, P.O Box 93 
FIN-92101 RAAHE, FINLAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2736 
+358 20 592 2736 

LESENA QDALIT'f COI<TRO~ 
JOB, \'1 .. -3(_ 
ITEM, # 6 s- I I '..::: If 
ACCEPTED DA"Jlt 0 !"" j (. 'f (/3 
SIGNATURE, )___ 

----::::.:::~~~·-~· ---·--·-

Tamil on sllhkOinen koplo alkuperiiisestii aslaklrjasta. 
This Is an electronic copy of the original document. 

Y-tunnus BusinessiD: 



rUU(I(I 
Tilaaja Purchaser 

OLBERT METAL SALES LIMITED 
LST 2J8 MISSISSAUGA CANADA 
Tilaus nro Order No. 

T0-9392 
Todlstus Certificate 

31 

Toimitustyyppi Delivery type 

TOTAL DELIVERY 

VASTAANOTTOTODISTUS INSPECTION CERTIFICATE 

Tilausvahvistus Order Confirmation 

27492 
Laivaus Shipplllg 

EDENBORG 

EN 10 204-3.1 (2004) 
Yastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
LST 2J8 MISSISSAUGA CANADA 
Asiakkaan merkki Shipping mark 

Laatuleimaus Quality Stamping 
SA516GR70MTLTV 

Sulatus nro levy nro Cast No. Plate No. 
XXXXX XXX XX XXX 

~~~~~~~i~~~~r 
Vastaanottajan Ieima 
Stamp of Surveyor 

Muut leimaukset 
Other Starn 

Paivamil!:lr.l Date 

28 .11. 2012 
Valmistajan merkki 

4/10 

A 27492 -001 
30.10.2012 

Mark of the Manufacturer 

J1xx 

Tuote Product 

HEAVY PLATES 
Laji Grade 

Toleranssit Tolerances Tekniset vaa~muksetja!tal vlralliset mi!araykset Technical terms of Delivery and/or Official Regulations 

ASME SA-20, 2011A 

SA516 GR 70 MTLTV ASME SA516-11AIASTM A516-10 
Laatuselvitys Quality Specifications 
PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 
Posifio M1tat mm 
Item Dimensions mm 

NORMALIZED STEEL PLATES 

Merkki 
Marke 

SURFACE CONDITION EN 10 163-2:2005 CLASS B3 
011 44.45 X 3048 X 7315 1 3/4X120X288 OMS PO 9392 
011 44.45 X 3048 X 

SURFACE CONDITION EN 10 
012 50.80 X 3048 X 
012 50.80 X 3048 X 
VACUUM DEGASSED 
SURFACE CONDITION EN 10 
013 63.50 X 3048 X 
01.3 63.50 X 3048 X 
VACUUM DEGASSED 
SURFACE CONDITION EN 10 
014 76.20 X 2590 X 
014 76.20 X 2590 X 
VACUUM DEGASSED 
SURFACE CONDITION EN 10 
015 88.90 X 2590 X 
015 88.90 X 2590 X 

7315 
163-2:2005 CLASS B3 

7315 2X120X288 OMS PO 9392 
7315 

163-2:2005 CLASS B3 
7315 2 l/2X120X288 OMS PO 9392 
7315 

163-2:2005 CLASS B3 
6147 3X102X242 OMS PO 9392 
6147 

163-2:2005 CLASS B3 
6147 3 1/2X102X242 OMS PO 9392 
6147 

• 
•• 

••• 

Ko 
p~ 

1 Pa·,nokg 
.Weihtk 

Sufatuslevynro 
Cast late No 

1 7780 57746 031 031 
1 7780 57746 032 032 

1 8891 56889 041 041 
1 8891 56889 049 049 

1 11114 58352 031 031 
1 11114 58352 032 032 

1 9526 58529 021 021 
1 9526 58529 022 022 

1 11114 58141 021 021 
1 11114 58141 022 022 

10 96850 
62 318416 
62 318416 

Raahe Steel Works 
Tilten todistamme, etta toimllus on tnausvahvistuksen mukainen. 
We hereby certtfy that the material described above has been teste~ and complies with the terms of the order confirmation. 

Testausja tarkastus Testing and Inspection 

!__J,j__ L--
JAAKKO JU6so 

o Valtuutettu tarkastaja Authorized inspection representative 

~ Yhti11n nimi Company Name: RUUKKI METALS OY 
.... Kotipaikka Registered Office: HELSINKI 

Osoite Address: PL 93, P.O Box 93 
FIN-92101 RAAHE, FINLAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2736 
+358 20 592 2736 

L..E.S£1'.JA i)wJ~LnT CONtROL 

JOB, 11.:-32 
, ITEM, # (,s;-
I ACCEPTED DATE, bs-/l ylf}' 
l SIGNA TURf, ............ _ .. ~ - ... ~·------------·-~----·--· 

Tii.mii on sl:lhkOlnen koplo alkuperlllsestil asiaklrjasta. 
This Is an electronic copy of the original document. 

Y-tunnus Business 10: 2389445-7 



_.C·"-~ 

ruu<l<l AINESTODISTUS TEST REPORT 

Tilaaja Purchaser 

OLBERT METAL SALES LIMITED 
SUITE 305 
Tilaus nro Order No. 

L.aatuselvitys Quality Specifications 

PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 

Pes. 
l~m 

040 
041 
042 52 
043 " Fl 53 
044 " Fl 52 
045 " Fl 53 
046 " Fl 53 

001 58393 047 " Fl 52 
001 58393 048 " Fl 52 
001 58393 049 " Fl 53 
002 58397 011 " Fl 51 
002 58397 012 " Fl 51 
002 58397 013 " Fl 50 
002 58397 014 " Fl 50 
K2: F1=TOP,TRANSV. 

EN 10 204-3.1 (2004) 
Vastaanottaja Consignee 

OLBERT METAL SALES LIMITED 
SUITE 305 
Asiakkaan merkki Shipping mark. 

RM KSI 

1 ' 
76 
75 
76 
76 
76 
76 
77 
76 
76 
77 
75 
75 
73 
73 

3 
A% I 

50 80 200 I 

25 
26 
24 
25 
28 
26 
26 
26 
25 
25 
26 
27 
27 
28 

N =NORMALIZED 

Poo. Sulatus k.era nrc 
ltom Cast. test No 

z 001 58393 040 113 -051 33 36 41 37 
;;.pool 58393 041 113 -051 32 35 40 36 

001 58393 042 113 -051 32 49 35 38 
001 58393 043 113 -051 37 32 46 38 
001 58393 044 113 -051 40 34 38 37 
001 58393 045 113 -051 33 34 41 36 
001 58393 046 113 -051 39 38 45 41 
001 58393 047 113 -051 40 35 38 38 
001 58393 048 113 -051 37 32 41 36 
001 58393 049 113 -051 38 39 45 41 
002 58397 011 115 -051 91 78 89 86 
002 58397 012 115 -051 94 96 87 92 
002 58397 013 115 -051 83 77 79 80 
002 58397 014 115 -051 119 119 117 118 
K3: 113=CH-V/ISO..V(J),5X1 O,TOP,LONGIT,KV600 11S=CH-V/ISO-V(J),7 .5X1 O,TOP ,LONGIT,KV600 
K4: 1B=HARDNESSIHB TOP 

lB 144 
lB 144 
lB 148 
lB 143 
lB 144 
lB 144 
lB 147 
lB 146 
lB 145 
lB 140 
lB 141 
lB 140 
lB 146 
lB 143 

RAZ% Keskiarvo 
2 3 Avera e 

Huom 
Keskiarvo Nb 
Avera e 

Raahe Steel Works 
Taten todistamme, etta tolmltus on tilausvahvistuksen mukainen. 
We hereby certify that the material described above has been tested and complies wl!h the terms of the order confirmation. 

Testausja tarkastus Testing and Inspection 

!~t~-t'--
JAAKKO JUUSO 

r-.. Valtuutettu tarkastaja Authorized inspection representative 

~ YhtiOn nimi Company Name: RUUKKI METALS OY Osoite Address: 
..... Kotipaikka Registered Office: HELSINKI 

PL 93, P.O Sox 93 
FIN-92101 RAAHE, FINLAND 

Puhelln Telephone: 020 5911 
+358 20 5911 

Telekoplo Talefax: 020 592 2736 
+358 20 592 2736 

Pi!IW:Imi!~rti Date 

28.11.2012 

5/10 

A 27492 -001 
30.10.2012 

casting 

Fully killed, Fine grain prac~ced 

Huom 
Nb 

I PMstO 
i Tempering 

F 

LE.62..r>~.r. ...,..., ..... ._if·{ CONTROL. 

JOB, 11..-st 
ITEM, +I(~ 
ACCEPTED DATE: 0.5-/1..-'( fl] 
SIGN.A,TURE: ........ ·-----~--.. ... _ 

" <0------···-· •--.~--.- .. ~--... ____ _ 

Y-tunnus Business ID; 2389445-7 
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rUU<I<I 
AINESTODISTUS TEST REPORT 

nlaaja Purchaser 
OLBERT METAL SALES LIMITED 
SUITE 305 
nlaus nro Order No. 

T0-9392 
Laji Grade 
SA516 GR 70 MTLTV 
LaatuseMtys Quality Spec:lficaticns 

PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 

P~. 

'"m 
002 58397 015 N F1 
003 58396 011 N F1 
003 58396 012 N F1 
003 58396 013 N F1 50 
003 58396 021 N F1 50 
003 58396 028 N F1 51 
004 58640 021 N F1 50 
004 58640 023 N F1 50 
005 58640 011 N F1 48 
005 58640 012 N F1 51 
006 58393 013 N F1 49 
006 58393 024 N F1 47 
006 58393 031 N F1 47 
006 58393 032 N F1 48 
K2: F1=TOP,TRANSV. 

EN 10 204-3.1 (2004) 

Vastaanottaja Consignee 
OLBERT METAL SALES LIMITED 
SUITE 305 
Aslakkaan merkki Shipping mark 

Lis§vaatimukset Additional requirements 

RM KSI A% 
1 2 3 50 80 

74 
75 
75 
74 
73 
75 
75 
75 
74 
75 
75 
73 
74 
74 

200 

28 
26 
27 
26 
25 
25 
29 
28 
27 
26 
30 
29 
28 
27 

N =NORMALIZED 

Pos. Sulatus k.era nro 

'"m Cast. test No 

002 58397 015 115 ~051 83 96 81 87 
003 58396 011 111 -051 124 126 116 122 
003 58396 012 111 -051 94 87 101 94 
003 58396 013 111 -051 100 111 97 103 
003 58396 021 111 ~051 as 101 65 83 
003 58396 028 111 ~051 92 97 102 97 
004 58640 021 111 -051 103 101 BO 94 
004 58640 023 111 -051 96 91 89 92 
005 58640 011 111 -051 111 126 123 120 
005 58640 012 111 ~051 75 69 77 74 
006 58393 013 111 -051 95 97 101 97 
006 58393 024 111 -051 105 103 BO 96 
006 58393 031 111 -051 107 94 76 92 
006 58393 032 111 ~051 111 115 105 111 
K3: 115=CH-V/ISO--V(J),7 .5X1 O,TOP ,LONGIT,KV600 111 =CH-V/ISO--V(J), 10X10, TOP ,LONG IT ,KV600 
K4: 1B=HARDNESS/HB TOP 

1B 148 
1B 142 
1B 144 
1B 146 
1B 144 
1B 145 
1B 141 
1B 142 
1B 141 
1B 112 
1B 128 
1B 143 
1B 141 
1B 141 

RM"A5 ! RAZ% Kesk'1arvo 
1 2 3 Avera e 

Huom 
Nb 

Raahe Steel Works 
Tilten todistamme, etta toimitus on tilausvahvlstuksen mukainen. 
We hereby certify that the mateMal descMbed above has been tested and complies with the terms of the order confirmation. 

Testaus ja tarkastus Testing and Inspection 

!~L---
JAAKKO JU6so 

,... Valtuutettu tarkastaja Authorized inspection representative 

~ YhtiOn nimi Company Name: RUUKKI METALS OY Osoite Address: 
'"'" Kotipaikka Registered Office: HELSINKI 

PL93,P.OBox93 Puhelin Telephone: 
F!N-92101 RAAHE, FINLAND 

020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2736 
+358 20 592 2736 

IPi!'i\lsW 
i TempeMng 
' F 

6/10 

A 27492 -001 
30.10.2012 

Pai~mMr.li Date 

28.11.2012 

~~~i:~~~ ~:~~~ctu~r 

Jatkuvavalettua happrterasta 
Oxygen steel, cont1nuous casting 

Fully killed, Fine grain practiced 

LV 

Y-tunnus Business 10: 2389445-7 



rUU<I<I 
Tllaaja Purchaser 
OLBERT METAL SALES LIMITED 
SUITE305 
Titaus nro Order No. 

T0-9392 
laji Grade 
SA516 GR 70 MTLTV 
Laatuselvltys Quaflty Specifications 

PRESS. VESSEL STEEL ASME CODE SEC II ED 2011A SA20 

AINESTODISTUS TEST REPORT 

EN 10 204-3.1 (2004) 
Vastaanottaja Consignee 
OLBERT METAL SALES LIMITED 
SUITE 305 
Aslakkaan merkki Shipping mark 

Usavaatimukset Additional requirements 

PatvamMr.!i Date 

7/10 

A 27492 -001 
30.10.2012 

~2~8~-~1~1~-~2~01~2~--------~=LV 
~~~~~~~~~ ~=~~7acturar @ 
Jatkuvavalettua happiterasta 
Oxygen steel, conMuous casting 

Fully killed, F1Me groin practiced 

Huom Pos. 
ltom ~=c,--=--,-~"'-rRfru;-,,~-,,.~--,------."'K>IT------,-------~~-----,-.'",--=~~,---,RAZ""~%'-,---.K,~,~kl~,'"~----pemK5~~~c-~ Nb 

2 3 Avera e 
RM KSI A% 

1 ' 50 80 200 

Paastl:! , 
Tempering! 

F I 

006 73 
006 74 
007 023 50 77 
007 021 50 77 
008 041 50 76 
008 042 50 77 
009 57744 023 N J1 49 77 
009 58475 011 N J1 51 78 
010 57744 031 N Jl 51 76 
010 57744 032 N J1 51 76 
K2: F1=TOP,TRANSV. J1=80TTOM,TRANSV. 

N =NORMALIZED 

Pes. 
ltom 

006 58393 033 111 -051 88 106 94 96 
006 58393 034 111 -051 80 75 114 90 
007 57251 023 151 -051 52 77 48 59 
007 57744 021 151 -051 66 80 44 63 
008 57251 041 151 -051 68 51 so 56 
008 57251 042 151 -051 71 74 so 65 
009 57744 023 151 -051 48 56 35 46 
009 58475 011 151 -051 39 44 61 48 
010 57744 031 151 -051 38 48 27 38 
010 57744 032 151 -051 49 63 60 58 
K3: 111 =CH~V/180-V(J), 1 OX1 O,TOP ,LONGIT ,KV600 151 =CH-V/180-Y(J), 1 OX1 O,BOTTOM,LONGIT ,KV600 
K4: 1B=HARDNESSIHB TOP SB=HARDNESSIHB BOTTOM 

1B 
1B 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 

Taten todistamme, eM toimrtus on tilausvahvistuksen mukalnen. 

29 
27 
28 
26 
27 
28 
28 
28 
25 
24 

Huom Nb 

141 
143 
143 
152 
153 
152 
151 
153 
152 
138 

Raahe Steel Works We hereby certify that the material described above has been tested and complies with the terms of the order confirmation. 

Testa us ja tarkastus Testing and Inspection 

!____f,j_ ,t-.t.. --
JAAKKO JU{s() 

r- Valtuutettu tarkastaja Authorized inspec~on representative 

~ YhtiOn nlmi Company Name: RUUKKI METALS OY Osoite Address: 
"'" Kotipaikka Registered Office: HELSINKI 

Pl93, P.O Box 93 Puhelin Telephone: 
FIN-92101 RAAHE, FINLAND 

020 5911 
+358 20 5911 

Telekopio Telefax: 020 592 2736 
+358 20 592 2736 

cos, (1_ -:$"1.. 
ITEM, # b s-
ACCEPTED DA"I<l 0 ~ 2. 'f /;3_ .. 
SiGNATi.IRE, f...__ 

Y-tunnus Business 10: 2389445-7 
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rUU<I<I 
Tllaaja Purchaser 

OLBERT METAL SALES LIMITED 
SUITE 305 
Tllaus nro Order No. 

T0-9392 
Laji Grade 
SA516 GR 70 MTL TV 
Laatuselvitys Quality Specifications 

PRESS.VESSEL STEEL ASME CODE SEC II ED 2011A SA20 

AINESTODISTUS TEST REPORT 

EN 10 204-3.1 (2004) 
Vastaanottaja Coi'ISigt'lee 

OLBERT METAL SALES LIMITED 
SUITE305 
Asiakkaan merkki Shipping mark 

Ustlvaatimukset Additional requirements 

PtliWlmtltlrtl Date 

8/10 

A 27492 -001 
30.10.2012 

~28~.1~1~-~2~0~1f2 __________ ===LV 

~~~~r/~~ ~:~~1cturer @ 
Jatkuvavalettua happitelilstil 
Oxygen steel, continuous casting 

Fully killed, Fine grain practiced 

Poo. 
l~m 

Huom 

~--,-----~o,c,~,-c.'-'-r~~-,,.'"_,-------ou.""------,-------,A,,T,------c-OEo-c------,---,R'-AZ~o/,T,---K~,~,wkia~N~Oc----P~~~----1Nb RM KSI 

011 57746 031 N J1 
011 57746 032 N J1 
012 56889 041 N J1 
012 56889 049 N J1 
013 58352 031 N J1 
013 58352 032 N J1 
014 58529 021 N J1 
014 58529 022 N J1 
015 58141 021 N J1 
015 58141 022 N J1 
K2: J1=BOTTOM,TRANSV. 

Poo. 
Item 

011 57746 031 1B1 -040 50 
011 57746 032 1B1 -040 62 
012 56889 041 1B1 -040 38 
012 56889 049 1B1 -040 46 
013 58352 031 1B1 -031 43 
013 58352 032 1B1 -031 45 
014 58529 021 1B1 -031 47 
014 58529 022 1B1 -031 60 
015 58141 021 1B1 -020 38 
015 58141 022 1B1 -020 46 
K3: 181=CH-V/ISO-V(J),10X10,BOTTOM T/4,LONGIT. 

Raahe Steel Works 

Testausja tarkastus Testing and Inspection 

~~~t-.t'--
JAAKKo JUUSO 

47 
45 
45 
47 
46 
44 
45 
44 
42 

44 64 
44 60 
55 24 
49 42 
63 63 
61 39 
16 42 
61 48 
40 14 
36 38 

1 
74 
74 
73 
73 
74 
75 
73 
74 
73 
74 

N =NORMALIZED 

52 
55 
39 
46 
56 
49 
35 
56 
31 
40 

2 50 80 200 2 3 Avera e 

27 
27 
28 
27 
26 
27 
28 
27 
28 
28 

Huom 
Nb 

Tiiiten todistamme, ettiii tolmltus on tilausvahvistuksen mukainen. • 
We hereby certify that the material described above has been tested and complies with the lei'Tn$ of the order confirms~ on. 

PL 93, P.O Box 93 
FIN-92101 RAAHE, FINLAND 

Telek:opio Telef.ltx: 020 592 2736 
+358 20 592 2736 

::,~ ~~~§' ,v;;C 1\ 

~~ ACCEPTED DATE• {)S /t. 'f · " 
GN 'T' ~ J,..__ -··-51 -~ ~"' ...... -· - ··---



rUU<I<I 
ANAL YYSITODISTUS ANALYSIS CERTIFICATE 

ANALYSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERTIFICAT 
CEPTir1<1>1r1KA T AHAnlr13A 

9/10 

A 27492 -001 
30.10.2012 

Sulatus r1ro JKoe nro Positio Cekv 
Cast No Test No Item Ceq 
Schmelzen N~c~ Prilf Nr. Pos. Co11q 

Analyysi % Chemical composition% Chemisch Zusammensetzung% Composition Chimique % AHanl13 maaKI1% Pi!ivi!mMrl:! Date Datum Date .D.ara 
28.11.2012 LV 

No de ooul~n Essai No Paste ceg 
NQ nnas101 NQ npo6bl n03. Cekv c SI MN P S AL NB v TI cu CR NI N SN B 

58393 001 .39 .188 .33 1.11 .008 .001 .032 .001 .010 .004 .013 0.04 0.04 .004 .004 .004 .0004 

58397 

58396 

58640 

58640 

58393 

57251 

57744 

57251 

57744 

58475 

57744 

002 .37 .181 .32 1.08 .009 .002 .039 .000 .007 .004 .011 0.04 0.03 .003 .005 .005 .0002 

003 .38 .187 .32 1.09 .008 .001 .033 .001 .008 .004 .010 0.04 0.03 .003 .004 .003 .0003 

004 .38 .190 .30 1.08 .010 .002 .025 .000 .009 .003 .008 0.05 0.03 .003 .004 .002 .0002 

005 .38 .190 

006 .39 .188 

.30 1.08 .010 .002 .025 .000 .009 .003 .008 0.05 0.03 .003 .004 .002 .0002 

.33 1.11 .008 .001 .032 .001 .010 .004 .013 0.04 0.04 .004 .004 .004 .0004 

oo7 .40 .199 .35 1.os .010 .oo1 .o4o .015 .oo8 .oo4 .011 o.o5 o.o4 .oo5 .oo3 .oo3 .ooo2 

oo7 .42 .211 .36 1.13 .013 .002 .041 .015 .ooa .oo4 .010 o.o5 o.o4 .oo7 .oo3 .oo3 .ooo3 

008 .40 .199 .35 1.09 .010 .001 .040 .015 .008 .004 .011 0.05 0.04 .005 .003 .003 .0002 

009 .42 .211 .36 1.13 .013 .002 .041 .015 .008 .004 .010 0.05 0.04 .007 .003 .003 .0003 

009 .42 .209 .37 1.14 .010 .001 .041 .015 .008 .004 .014 0.05 0.04 .004 .003 .004 .0003 

010 .42 .211 .36 1.13 .013 .002 .041 .015 .008 .004 .010 0.05 0.04 .007 .003 .003 .0003 

CEQ=C+MN/6+(CR+M0+V)/5+(NI+C0)/15 

Raahe Steel Works 

Testaus ja tarkastus Testing and Inspection 1-1crn.rraH>~e., xomponb Ka~ecrea 
PrOfung und Kontrolle Essals et ContrOie 

Steel manufactured and supplied by Rautaruuk!d iS free from radiation. 
npclii:JS0~14Mel~ He M~TMll'ryprn'!eCKOM ~OMIS~H8Te <tRaUtaruukki» 11 nOCTMfllleMa~ 
JeKa3'111I<Y crenb He >~Jrty'!atoT pa">~al..l\111. 

!___£1_ t/-;(-~ 
JAAKKO JUUSO 
Valtuutettu tarkastaja Authorized inspection representative YnonKOMO'IeHHI>l'l-11HCneKToP 
Sachversl§ndl er Ins ector autorise 
YhtiOn nimi Company Name: RUUKKI METALS OY Osoite Address: PL 93, P.O Box 93 
Kolipaikka Registered Office: HELSINKI FJN-92101 RMHE, FINLAND 

Puhelin Telephone: 020 5911 
+358 20 5911 

Telekopio Tlefax: 020 5922736 
+358 20 592 2736 

Y-tunnus Business 10: 2389445-7 



?'0"" 

rUU<I<I 
ANAL YYSITODISTUS ANALYSIS CERTIFICATE 

ANAL YSEBESCHEINIGUNG COMPOSITIO CHIMIQUE CERTIFICAT 
CEPTI1Cili1KA T AHA/1113A 

10/10 

A 27492 -001 
30.10.2012 

.,, .. , "" ~, 1 r'"" Positio Co0c Analyysi% Chemical composition% Chemisch Zusammensetzung% Composition Chimique % AHenl'tl nneat::11% ~~~ppm) P~iv~mMrtl Date Datum Date llara 
Cast No Test No l~m Coq 
Schmelzen Nr Prof Nr. Pos. Gaq 
No de coul{m 1 Essai No Paste g:1v NQ nnesK~ N~ nporl"bl noa. c sz MN p s AL NB v 

57746 011 .41 .204 .36 1.14 . 013 .003 .047 .016 .008 

56889 012 .41 .209 .37 1.14 .012 .001 .040 .016 .012 

58352 013 .43 .218 .36 1.14 .012 .001 .037 .015 .014 

58529 014 .41 .208 .35 1.12 .011 .002 .038 .016 .009 

58141 015 .40 .208 .36 1.10 .008 .001 .039 .015 .011 

CEQ=C+MN/6+(CR+MO+V)/S+(NZ+CU)/15 

Raahe Steel Works 

Testaus ja tarkastus Testing and Inspection ltlcnbiTart~ 11 Korrrpono Ka'leCTIIa 
PrOfung und Kontrolle Essais et ContrOie 

!-..... l1 ti-t: __ 
JAAKKO JUUSO 
Valtuutettu tarkastaja Authorized inspection representative YrronrtOMO"!eHrtoti111HCI1eK1'op 
Sachverstandi r Ins ctor autorise 
YhtiOn nimi Company Name: RUUKKI METALS OY Osoite Address: PL93, P.O Box93 
Kolipail<ka Registered Office: HELSINKI FIN-92101 RAAHE, FINLAND 

TI cu CR NI 

.004 .011 0.05 0.04 

.005 .010 0.04 0.04 

.004 .011 0.05 0.04 

.005 .012 o.os 0.04 

.005 .014 0.04 0.04 

Puhelin Telephone: 020 5911 
+358 20 5911 

28.11.2012 LV 

MO B ZR 

.004 .0003 .001 

• 003 . 0003 .001 

• 004 • 0003 .001 

.008 .0003 .000 

.003 .0003 .000 

Steel manufactured and supplied by Rautaruukki Is free from radia~on. 
npol'tlaOA11Mall He Merennypn-N~CKOM KOM611H11re «Rautaruukki» ~ nocraan~eMru. 
38K83~~KY CTM~ He 1113rllf'"810T P2A118U\'1~. 

Telekopio Tlefax: 020 592 2736 
+358 20 592 2736 

Y-tunnus Business 10: 2389445-7 
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flo~RDAU 
Wll TON STEEl Mill 
150G-2500 WEST 3RD STREET 
Wll TON lA SZ77B VSA 

Chemical and Physical Test Report 

MADE IN UNITED STATES 

1l1]ll1!lS A:q Z!AONZ! P=PUJ 6S09S "ON >oa 

SALES ORDER CUST P.O. NUMBER 
I -:.<; 

_ L L I ·r 
L I I 

Mecl'lanleatTest Ylefd 456:20 Psi, 314.54 MPA Tenslle:.$7671 PSI, 486.58 MPA Y~l: 32.S/81n, 32.Sf203.2mrn Red R 19 ldl Dlam: .487 ;.tt,l 
Cus!omer Requirements CASTING: STRAflD CAST 
Mechanical Test: Yield 44953 PSI, 309.94 MPA Tensile: 67199 PSI, 463.32 MPA %EI: 32.518Jn, 32.5!203.2mm Red R 19 ld! Oiarn: .487 

CASTING: 
SHA I GRADE. 
Ji1"if: 144~ CSA-G4o:ff-i !44W 

I CUST P.Q. NUMBER 

C MoiT-P S ·s cu __ >li ~ 
.17 .51 \".005 ~ 

Meehanlca!Test Yield 48600 PSI, 335.09 MPA TensUe:68800 PSI, 474.36 MPA %El: 25.otmn, 25.00032mm Red R 121 ldl Diam: .445 
Customer Requirements CASTING: STRANO CAST 
Mechanical Test Yiefd 49400 PSI, 340.6 MPA Tens~e: 139600 PSI, 479.68 MPA %EI: 26.3/Bin, 2S.3!203.2mm Ri!!!d R 121 ld!Diam: .446 '&.0' 
Customer Requirements CASTING: STRAND CAST 

Thili: l'Mierial. 1~ tho bilht~. '4'm melted and manufadured in !he United 
States Dl' Amcdca 

A a.~ 
ahasblrYalamaochDI 

Quality Director 
Gerrlau 

Metallurgical Servlces Manager 
WILTON STEa MU 

ScHer Yr.trTaTlt$ th3t allrruJtorl!J!fumlshcd shllfl t::ernply Wltl ~~$Ubject to sl.lfndard published ma.nufaclurmg varlclkms. NO OTHER WARRANTJ!:S. EXPRESSED OR IMPUEO, ARE MADE E!Y THE SELI.ER. 
AND SPECIFICAllY .EXCLUDED ARE WARRANTIES OF MERCH.ANT'AB'IliTY AND FITNESS FOR 1\ PARTtCIJ~R PUAPOSE. 
In noeYent:s:IUin seller be rre~ for Indirect, a~~rar or punlti~ damages 21t\slr!g out C1f or r~Jaled 10 thll!! ma:ter!als 1urnlshed by se!Jer. 
Any aarm rorc!an'lagesformaterlals that do not confQnn 1o ~crticms must be madft ftOm~rto !i'ellerlmmedlata!y aner d0llvery br $amll in order to allow th& sef!er the oppo!'lunlly ID lnspecl1he malarial in ques!fon. ___ _ 

::~,~~;;;;,;::"- \ 
?,ccEPTED DATE: "'S(o'l(t:J - · \ 
~~~URE~_::'::.~:.~-==-

£PdVBr W01J66vl r- na 1'"901£·SO!£l""t>IOl•!C t•liiOd 

Sl!DS<l'H lS<l.J. ffiW JO <J~lr.>!J!l,r.);) 



F'"" _.,=,,..,_ 

,--------- --------------------------------------------- ---------------------------------~~-~··~q~n~·~·~NZ~l~~~: 6S 9S"ON>OU 

!/! ~d 

~~GERPAU 
WILTON STEEL MILL 
1500·2500 WEST 3RD STREET 
WILTON lA 52n8 USA 

SHAPE+SIZE 
F5/16X5 

GRADE 
44W 

SPECIFICATION 
CSA G40.21-04 44W 

Chemical and Physical Test Report 

MADE IN UNITED STATES 

HEATI.D. 
1043033 

C Mn P S \ Si \ Cu Ni Cr l Mo V Nb B Sn AI Ti. jC Eqv 
.18 .sa ! .009 .040 I .19 I .25 .11 .11 .oao .001 .001 J.0004 .013 .ooo .00100l .326 

Mechanical Test: Yield 45620 PSI, 314.54 MPA Tensile: 67671 PSI, 466.58 MPA %El: 32.5181n, 32.51203.2mm Red R 19 ldl D"1am: .487 
Customer Requirements CASTING: STRAND CAST 
Mechanical Test: Yield 44953 PSI, 309.94 MPA Tensile: 67199 PSI, 463.32 MPA %Ef: 32.518in, 32.5/203.2mm Red R 19 ldl Oiam: .487 
Customer Requirements CASnNG: STRAND CAST 

SHAPE+ SIZE GRADE SPECIACATION / 
F1/4 X 1 44W CSA G40.21-tl4 44W ---v 
HEATI.D. C Mn P S Si Cu Ni Cr Mol V Nb B Sn AI Ti CEqv\ 
1044099 ,\..--"' 1 .17 .56 .005 .037 .18 .26 .11 .11 .023 .001 .001 .0002 .011 .000 00000 .314 I 

Mechanicaf Test Yield 48600 PSI, 335.09 MPA Tensile: 68800 PSI, 474.36 MPA %EI: 25.0/Sin, 25.01203.2mm Red R 121 ldl Diam: .446 
Customer Requirements CASTING: STRAND CAST 
Mechanical Test Yield 49400 PSI, 340.6 MPA Tensile: 69600 PSI, 479.88 MPA %8; 26.3/Sin, 26.3!203.2mm Red R 121 ld! Diam: .446 
Customer Requirements CASnNG: STRAND CAST 

SALES ORDER 

I 
I 

Page of 3 

j_- ~:2'?0 ..... 

CUST P.O. NUMBER 
'-<.1 (" I r"> 
I 
I 

~l 

SALES ORDER I CUST P. . NUMBER 

I •\0\h 
I 

I 

Si)1 

This material, including the billets, was melted and manufactured in !he United 
States of America 

THE ABOVE FIGURES ARE CERTIFIED CHEMICAL AND PHYSICAL TEST RECORDS AS CONTAINED IN 
THE PERMANENT RECORDS OF COMPANY. 

Bhaskar Yalamanchi!i 

Quality Director 

Gerdau 

Metallurgical Services Manager 

WILTON STEEL MILL 

SeUerwarrants that a1! material furnished shall comply with specifications subject to standard pubHshed manufacturing variations. NO OTHER WARRANTIES, EX~RESSED OR IMPLIED, ARE MADE BY THE SELLER. 
AND SPECIFICAL.L Y EXCLUDED ARE WARRANTIES OF MERCHANTABIL11Y AND FITNESS FOR A PARTICULAR PURPOSE. 
In llO event shall sener be liable for indirect, consequential or punitive damages arlsing out of or related to the materials furnished by seller. 
Any c!alm for damages for materials that do not conform 1o specificafions must be made from buyer to sener immecftately after delivery of same in order 1o allOW the seller the oppor'1unity to inspect the material in question. ,......,.,.,.-

·-\.ESE:N,..:oul"l-11l"Y CONTROI-

I j()S, !3 I,. ' ;, I;;!).: .If 67 
. ITEM' '/'f-X I I 

\ ;I~~:~:~A~.:J£2 -·=··-= ·-
"ON.L1:!Vd 

,OZ X .. 1 X .. til 
!ll.IHA\/Gffil A\ tv l!Va ~ V'li! 

£1ldV81 £00·9£6tJJ· I 'la 6Z·££l"WOd 'I:tl:ti.LS VN:tiS'JI'I 
.:J'T 'T'il'il T ~ CnHT'illT snnsa}l :JS;l.L II!W .JO ;l:JB:>!J!l·Ia;) 



CERTIFIED MATERIAL TEST REPORT 

GERDAU 
CUSTOMER SHIP TO 

RUSSEL METALS LEROUX 
15 CHERRY BLOSSOM RD 
CAMBRIDGE,ON NSH 4R7 

CA-ML-cAMBRIDGE Canada 

!60 ORION PLACE 
CAMBRIDGE, ON N!T 1R9 SALES ORDER 

Canada 196604/000020 

CUSTOMER PURCHASE ORDER NUMBER BILL OF LADING 
34025917-MB4 

CHEMICAl. COMPOSITION 
c Mo • • 0.20 Mt 

CHEMICAL COMPOSITIO:S 
Zn z, • • 0.004 o.rm. 

MECHANICAL PROPERTIES 

EI?" 
23.00 
22.50 

MECB:ANICAL PROPERTIES 
YS 

Mh 

"' '" 
COMMENTS I NOTES 

p 

• O.D09 

GIL 

'""' 8.000 
•. 000 

s • 0.036 

1301..(1000002398 

Si • 0.19 

OIL 

""" 200.0 
200.0 

Cu • 036 

CUSTOMER BILL TO 

RUSSEL METALS INC 
!900 MINNESOTA CRT 
MISSISSAUGA,ON LSN 3C9 
Canada 

Ni • 0.12 

DATE 
03/0112013 

UTS 
PSI 

73141 
73485 

c, 
• 0.09 

Pao-e 111 
GRADE SHAPE I SIZE 
44W Round Bar I 518~ 

LENGTH WEIGHT HEAT I BATCH 
20'00" 9,866 LB Sl124958102 

SPECIFICATION I DATE or 
REVISION 
l·ASTM A6/A6M-11, AJ6fA36M..Q8 
2-A709/A709M·Il GR36 
3-CSA G40.2!-04(R2009) 44W 

"' v Nb AI • • • • • • 0.040 0.003 0.002 0.001 o.o:m 

UTS 

""' 504 
507 

YS 
PSi 

51368 ,... 

TEST CERT. # 

I \IIIII\ \\\lll\lllllllllllllllll 11111111 
C63633 

-,:ES"-NA Q"\ifo.~lTY coNrBO~ 
J.Q~; ll.- ! L... 
ITEM> ~g" ~' ~ . .' 

~~~:::~:.~· .. ~~~ 
@ 

1-2.. 
L-----~---··---

The above figures are certified chemical and physical tesr records as contained in the permanent records of Company. This material, including the billets was melted and 
manufactured in Canada. We certify that these data are correct and in compliance with specified requirements. CMTR complies 'l'>ith EN 10204 3.1. 

10-.C'L~o,z BHI\SKAR YALAMA.'ICHILI .,.::::~.;:;:? MARYAM CHAMAI'ER 

...:;:.::::-·--'1;:::..~ .. -- QUAl.ITY ASSURANCE MGR. QUALITY DIRECTOR 



{ 
' \ 

lo: CHKT:Lll~HNA STEEL LIMITED Fax: 

' 

old to 

ussel/leroux (Cambridge) Inc 
ivision of Russel Metals Inc 
5 Cherry Blossom Road 
ambridge ON NJH 4R7 
anada 

From: Date: 05/08/13 1 0:12AM Page 3 of 3 

----- ---- --· 
• TEST CERT. # Laurei-LEC Steel 

P.O. Box910 
84 Shaver Street 

Brantford, On NJT 5S1 
Canada 

1111111111111111111111111111111111111111 

519 759 2300 Fax: 519 759 1570 

CERTIFICATE OF COMPLIANCE 

Ship to 

· Russel/leroux (Cambridge) Inc 
15 Cherry Blossom Road 
Cambridge ON NJH 4R7 
Canada 

C64724 

Ship Date Pkg. Slip No. 
04/ 6/2013 00029519 

Customer P.O. No. 
34027123 

BOlNo. 
00029519 

Weight Shipped 
o.oo 

No. ofPkgs. 
0 

Item Description Quantity Shipped 

1 7/16x20' Commodity Bar Heat~ A10786 4000.00 
2 3/8x20' Commodity Bar, Heat# Al0626 4000.00 

Item Heat No. c Mn p s Si Pb Ni Cr Mo Tens lies 

1 A10786 0.060 0.400 0.017 0.018 0.110 0.080 0.150 0.027 61. 45 

2 A10626 0.080 0.380 0.010 0.014 0.120 0.070 0.100 0.022 60.01 

V e Certify the chemical results and/or attached physical tests we,.,' determined by standard methods and are correct as 
contained in the records of the Corporation. . . 

u;;;n:NA QtJAL.lH CONT!>Qi\; 

Jol1, 1\.-~L 
ITEM1 (; f' ~'a 
ACCEPTID DATI:, 6~ /or /15 
'lGNATIR£>· ....•..•.. dJ..-._,. __ 

. ''"~~--··-~-- ~-~---~----~--~----·· ... ~-·-· -



BI!GERDAU 
CERTIFIED MATERIA TEST REPORT L 

CUSTOMER SHIP TO 

RUSSEL METALS LEROUX 
15 CHERRY BLOSSOM RD 
CAMBRIDGE,ON N3H 4R7 

CA-ML-CAMBRIDGE Canada 

160 ORION PLACE 
CAMBRIDGE, ON NIT 1R9 SALES ORDER 

Canada 1966041000020 

CUSTOMER PURCHASE ORDER NUMBER BU.L OF LADING 
34025917-MB4 

CHEMICAl COMPOSITION 
c Mo • • 0.20 0:61 

CHEMICAL COMPOSITION 
Zo z, • • 0,004 0.002 

MECliAI\1CAt PROPERTIES 
Elo~ 

Z.l.OO 

"·"' 
MECB:ANICAL PROPERTIES 

YS 
Mh 
354 

'"' 
COMMENTS I NOTES 

p • 0.009 

GIL 

'""' 8.000 
8.000 

s • 0.036 

130HJ000002398 

" • 0.19 

GIL -m.o 
200.0 

Cu • 0.36 

CUS!OMER BILL TO 

RUSSEL METALS INC 
1900 MINNESOTA CRT 
MISSISSAUGA,ON LSN 3C9 
Canada 

Nl • 0.12 

DATE 
03/01/2013 

U7S 
PSI 

73141 
7.348S 

Cr • 0.09 

Pa"le 111 
GRADE SHAPE I SIZE 
44W Rou.nd Bar I 518'' 

LENGTH WEIGHT HEAT I BATCH 
20'00" 9,866 LB 51124958102 

SPECIFICATION I DATE or 
REVISION 
1-ASTM A6/A6M·ll, A36/A36M..08 
2·A709/A709M-ll GR36 
:;.csA G40.2l..Q4(R2009) 44W 

Mo v Nb AI B 
% • • • • 0.040 0.003 o.ooz 0.001 O.OOJ2 

YS 
PSI 

513158 ,.,. 

TEST CERT. # 

llllllllllllllllllllltllllllllllllllllll 
C63633 

The above figures are certified chemical and physical tesr records as contained in the pennanent records <If Company. This material, including the billets was melted and 
manufactured. in Canada. We certify that these data are correct and in compliance with specified requirements. CMTR complies with EN 10204 3.1. 

;0,CL~:=-z 2HI\SKAR YAl..AMA.~CH!Ll .-c:;.::::::::-9 MARYAM CHAMIJ'EH 

""""~~ Ql'AUTY AS:SUR:P-NCE ~GR. QUALm' DIRECTOR 



Specification Notes· 

Name Revision Qade 
ASIMA193 lOa B7 

ALLIED 
THREADED 
PRODUCTS 
INC. 

Certified Material Test Report 

Desaiption Revision Year 
<=2-1/2" Diam 2010 

ASME SA193-o4 SEcnON II 

Product Information: / 
lrem# Product:Oxle Description SblrtingMab!rial Heat#,/ Lot# Counlry of Origin 

1 B7CST1.257 11/<HIX7 A193 B7FTST\JDS 2102710 BOLT372-o27 OiiNA. 

Chemical Information· 

ltml# c "" p s 5I 0' "" N a. v Jll 

Min 037 0.65 0.15 0.75 0.15 

Mile OA9 L1 0,035 0.04 0,35 1.2 0,25 

1 0,4 0.83 0.015 0.005 0,25 0.97 0.18 0,02 0,02 

Physical Information· 

23 French Drive, 
Orangeville, ON 

L9W2Z2 
Direct: (519} 940-8632 

Toll Free: 1-866-225-9331 
Fax: (519} 943-0801 
www.atpstuds.com 

ltml# Tempering Tensile YJeld Slrenglh Elongation M'11 Re<klctionof HardnessHB HaomessHRC MacroEI<h 
Temp. Min ("F) 5lrenglh Min 

(po) 
M'n(pst) 0/o AreaMi1 Ofo 

=·· 
~1 1100 125000 105000 16 lil 

Mile 321 

1 1173 1427110 113300 l8 $ 

• 
Additional Notes: 

I Physicallnfonnation Notes: 
1. MACRO ETCH S2/R2/C2 

We certify lllat the material orfasteners supplied were manufactured, sampled, tested, 
and inspected in accordance with the specification and other requirements designated 
in the purchase order and was found to meet lhose requirements listed above. 

M('~al is quenched ~ncltempered. 
\ 

Revision Dec-14-2012 

:l5 

'29.7 

MTR Certificate Produced By MTRCreator. 

Test 

PASS 

Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 



' " 
ALLIED 
THREADED 
PRODUCTS 
INC. 

Certified Material Test Report 

ASTMA194 11 lH 1l/4"Diam 2011 

23 French Drive, 
Orangeville, ON 

l9W2Z2 
Direct: (519) 940-8632 

Toil Free: 1-866;225-9331 
Fax: (519) 943-0801 
www.atpstuds.com 

l
s=oatlon ~ Grade Desaiption Revision Year 

-------------------------------------------~--~ 
Product Information-

Item# Protild:Code Desaiption StarmgMaterlal Heat# Lot# CA>unby of Origin 

1 2HL2S 1-1/-HIA1942HHEAVYHEXNUT 1107-()4318 F2P17116901 l«lREA 

Chemical Information· 

Item# C M1 p s g a- M> Ill cu v AI 

Jilin 0.4 

Mal< 1 o.o4 0.05 0.4 

1 OA6 0.74 0.023 0.004 0:27 o.o4 0.01 0.00 

Physical Information· 

Item# Tempering Proof load Proof load Ha ....... HRC Hardness BHN Hardness 24hr 
Temp. Min ('F) Jilin Jilin Heat Treat 

(lbf)(Value) (IJI)(Pass/Fai) HRC 

Mil" 
t 

8&1 175000 2!1 2!18 

Mal< 35 m 

1 932 175000 Pass 31 71 

Additiorial Notes: 

1 Ph~ica· Infonnalion Notes: 
1. MACRO ETCH S1/R1/C1 

We certil'J lhat the material or fasteners supplied were manufactured, sampled, tested, 
and inspected in accordance wiih the specification and other requirements designated 
in the purchase order an<l was found to meet lllose requirements listed above. 

rt· ''!ial is quenched and tempered. 
( 

Revision Jul-27 -2012 

~24hr 
Heat Treat 
lH'I 

179 

MTR Certificate Produced By MTRCreator. 

Hardness 24hr 
Heat Treat -w 

Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 

MacroEid> 
Test 

PASS 



Specification Notes· 

l'bne Revision Qade 
ASTMA193 lOo BIM 

ASME SA193-o4 SEcnON II 

Product Information: 

ALLIED 
THREADED 
PRODUCTS 
INC. 

Certified Material Test Report 

Desaiplion Revision Year 
ALL 2010 

I 

/ 

23 French Drive, 
Orangeville, ON 

L9W2Z2 
Direct: (519} 940-8632 

Toll Free: 1-866-225-9331 
Fax: (519} 943-0801 
www.atpstuds.com 

Item# ProdtctC<>de Desaiplion Sliri81g Mat.rial Heat#\../ Lot# CounbyofOrigin 

1 B7MST.6253.75 5/8-11X33/4A19387MFTSIUDS Rll1054!13XX 2W12ll8172 CHINA 

Chemical Information· 

Item# c Ml p s Si a- M> 1\1 Qj v Ill ,.., 037 0.65 0.15 0.75 0.15 

Mal< OA9 u 0.005 0.04 035 1.2 D.25 

1 039 0.86 0.012 0.012 D.26 L01 0.19 D.05 0.10 

Physical Information· 

Item# Tempering Tensie Yield Slrength Elongation Mit Reduction of HarchessHB Ha~HRC 
Min (psi) Temp. Min ('F) Strength Min 

(psi) 
OAJ 

~· 1lSO 1.00000 110000 ]8 

Mal< 

1 U84 108000 100000 23 

Additional Notes: 

WECERTIFYTHATTHEPARTSHAVEBEEN 1000A>HARONESSTESIED 

Physicallnfonnation Notes: 
1. MACRO ETCH S2/R2/C2 

Area~n•A> 

Sl 2110 

235 

63.5 

We certify lhat the material or fasteners supplied were manufactured, sampled, tested, 
and inspected in atcordanoe wilh the specification and olher requirements designated 
in the purchase order and was found to meet lhose requirements listed above. 

M:>'atialls quenched and tempered. 
-( 

Revision Nov-02-2012 

20 

MTR Certificate Produced By MTRCreator. 

HarchessHRB 

!13 

99 

96.5 

Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 

Macro Etdl 
Test 

PASS 



ALLIED 
THREADED 
PRODUCTS 
INC. 

23 French Drive, 
Orangeville, ON 

L9W 2Z2 
Direct: (519} 940-8632 

Toll Free: 1-866-225-9331 
Fax: (519} 943-0801 
www.atpstuds.com 

Certified Material Test Report 

ASIMA194 00 ;;tt 5/8"Diam 20011 l
s=oation ::: Grade Desaiption RevisionYear 

----------------------------------------------~ 
Product Information· 

Item# Product Code Description StarmgMat.rial Heat# Lot# 

1 211.62.5 5/11-11 A194 2H HEAVY HEX NUT 11107906-4 1Nl1B0438 

Chemical information· 

Item# C M1 p s 5I a- M1 N 01 v AI 

rvm OA 

Male 1 o.o4 0.05 OA 

1 OA300 0.7400 M1SO 0.0050 0.1900 

Physical Information· 

Item# Tempering Proof Load Proof Load Har<Mess HRC twmessBHN twmess24hr 
Temp. Min ('F) rvm rvm Heat Treat 

0bf)(Vaiue} (lbf}(Pass/Fai) me 

,.- 8!>1 39550 :!1 248 
'l, 
Male 35 m 

1 8!>1 3971!J Pass 211 

Additional Notes: 

1 Physical- Notes: 
1. MACROETCH RESULTS S1/R1/C1 

We cei1iiY lllat the material or fasteners supplied were manufactured, sampled, tested, 
and inspected in acccxdar~ce willl the specification and other requirements designated 
in the purchase order arid was found to meet lllose requirements listed above. 

1 
"~lelia! is quenched <Jnd tempered. 

Revision May-11-2012 

Counby of Origin 

OIINA 

Har<Mess 24hr Hardness 24hr MaaoEtx:h 
Heat Treat Heat Treat 
IHII 

179 

1m 

19 

91 

/L-3<-
#73 

Test 

Pass 

Pht[)~:•(, ~~"i-1.-/j_S 
. . /I 'Rf . " •. t-..___ 

CE COORDINATOR 

MTR Certificate Produced By MTRCreator. @ 
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 



ALLIED 
THREADED 
PRODUCTS 
INC. 

23 French Drive, 
Orangeville, ON 

L9W 2Z2 
Direct: (519) 940-8632 

Toll Free: 1-866-225-9331 
Fax: (519) 943-0801 
www.atpstuds.com 

Certified Material Test Report 
Specification Notes: 

Name Revision Qade Description RevisionYear 
ASTMA193 lOa B7 <=2-1/2"Diam 2010 

ASMESA193.Q4SEcnON II 

Product Information· 

Item# ~Oxle ~lion Slilrting Mal>!rial Heat# 

1 B7CST.53.5 1/2-13 X 3·1/2Al93 87 FUll. 'THREAD SJUD 6612090072 

Chemical Information· 

Item# c Ml p s Si 0' ""' N 01 v Ill 

Min 0.37 0.65 0.15 0.75 0.15 

MaK 0!19 L1 0.005 0.04 o.35 1.2 o.25 

1 0.40 0.77 0,009 0.006 0.19 0.93 0.19 o.04 0.10 

Physical Information· 

Item# T..._;ng Tensle Y'oekl Slrength Elongation M'n Reduction of HardnessHB 
Temp. Min ("F) Slrength Min 

{pol) 
Min (psi) .,. Area M'11 O/o 

k 
1lOO 125000 105000 15 91 

MaK 321 

1 1lB4 134000 129000 l7 56 

Additional Notes: 

1 Physical Information Nob!s: 
1. MACRO ETCH S2/R2/C2 

We certify lllat the material orfasteners supplied were manufactured, sampled, tested, 
and inspected in accordartce wiih the specification and other requirements designated 
in the purchase order and was found to meet lllose requirements listed above. 

1 
••aterial is quenched and tempered. 

' 

Revision Dec-28-2012 

Lot# Country of Origin 

2W121001B OliNA 

HardnessHRC MaaoEtdl 
Test 

35 

29 PA$ 

·- ... '~- . 
.IOH, { l....--3, 1_. 

rn:M, W7 y 
-IU.FPTED Din;;, o,s-/1.-L-! 0 
''''\;.~nJRf. . .. ".~ 

MTR Certificate Produced By MTRCreator. 
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 



Specification Notes· 

Name Revision -ASIMA194 06a :lH 

ALLIED 
THREADED 
PRODUCTS 
INC. 

Certified Material Test Report 

Desaiplioo Revision Year 
1/2"1liam 06 

ASME SA194 SECTION D 

Product Information: "·/ Item# Produd:O>de ~lion st.rmg Material Heat., Lot# CounbyofOrigin 

1 2H5 1/2-13 A194 2H HEAVY HEX NUT 500036 336787 l«lREA 

Chemical Information· 

Item# c M1 p s Si 0" M> r.l cu v AI 

~ OA 

Max 1 Q.04 o.os OA 

1 

Physical Information· 

23 French Drive, 
Orangeville, ON 

L9W 2Z2 
Direct: (519) 940-8632 

Toll Free: 1-866-225-9331 
Fax: (519) 943-0801 
www.atpstuds.com 

Item# Tempering Proof Load Proof load HarmessHRC Hardness BHN Hardness 24hr Hardness 24hr MaaoEtth 
Temp. Min (OF) ~ 

Obi) (Value) 

f BW 211830 

Max 

1 950 211830 

Additional Notes: 

1 Physical Infonnation Notes: 
1. S2-R2-C2 

~ Heat Treat 
(lbf)(Pass/Fail) IHI 

:M 248 ll9 

35 327 

Pass 32 

We certi!Y Ulat the material or fasteners supplied were manufactured, sampled, tested, 
and inspected in accordance willlthe specification and other requirements designated 
in the purchase order an<l was found to meet Ulose requirements listed above. 

1 ••aterial is quenched and tempered. 
\ 

Revision Apr-18-2013 

Heat Treat 
H1B 

8l 

IDI 

MTR Certificate Produced By MTRCreator. 

Test 

Pass 

Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007 



.. 
ESSA~i'"" ESSAR STEEL ALGOMA INC., 105 Wes" Street, Sault Ste. Marie,Ontario, Canada P6A 784 

STEEL 

SO No.,ftem & Date.: 8006091 000010 2013/01/02 Shipment No.& Date.: 1000022942 2013/01/02 

Sold to Customer Name and Address : Ship to Customer Name and Address: 

TC No., Date & Time : 

Customer PO NO./Item: 

.eo~o::-·~. 

Cust.Part No.: 

ESA-38035 2013/01/02- 21 :58:56 

19025-STK /1 

1000022942 CANADIAN PLATE AND PROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Canada 

L4W2R6 

CANADIAN PLATE AND·f'ROFILES IN 

KAMA TO ROAD 920 

MISSISSAUGA,Ontario,Ca · da 

L4W2R6 

Carrier: NATIONAL TRANSPORTATION- 606REV 104 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (1 0) I ASME SA516 GR 7(• 111A) Meets NACE MR 01 031astest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulphide Shape Control Normalized Normalize Temp 1676 oF 12 '""lin CVNL Ref!. 15/12 FT·LBF at 0 -50.0 F Std Thickfless Tal PVQ Tdp and Bottom Standard Surface Flatness 1/2 
A20 Rna Grain Fully Kllled No Weld Repair · 

Supplementary Instructions: Test Cert 1:drafting@canadianplate.com Test Cert 2: 905-206-12-70 

Jnsp TJ~ : Test Report As Per Spec ---- Cust Use : PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TE$T8) IN ACC0~DANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAA S7EELALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT 
~~~~~7=~~==~-------------------------------------------,----------------~ MEETS EN 10204:2004 TYPE 3.1 

ISO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE AT WWW.ESSARSTEELALGOMA.COM 

ALL HEATS FULLY KILLED. 
HEATS INDICATEI7WITH (')FINE GRAINED 
HEATS INDICAT€6 WITH(+) MADE IN CANADA WITH DOMESTIC AND NORTH AMERICAN MATERIALS 

Dimensions T x W x L Batch No. Heat No-MS Quant! -±P" I 0.3750 • X 96.000" X 480.00 " AB6143 2138P3-03 9,802 ~ I l 
•········•····•····••••·•··•·········•cHEMIC~.L PRO:~ERT!E.S ...................................... :·····•• .. 

Heat No. (wt%) c Mn p s Si .Cr Ni Cu ~. Mo AI Nb V 8 Ti DO 

+ 0.19 1.08 0.012 0.004 0.320 0.02 '15 0.03 0.00 0.026 0.000 0.014 0.0003 0.002 0.3900 
2138P3" -- = .. . . . MECHA. .'CAL PROPERTIES ·-Hardness Tests 
Heat No. Batch No. SRCE LAB GAUGE COND LOC MTHD HAROt\IESS 

2138P3 AB6143 166" ALG 0.3750 NORM B HBW 158 

lm actTests 
Heat No. Batch No, SRCE LAB GAUGE COND METH DIR LOC SIZE TE"'JP{.F) ENERGY(ft~lbf) ENEA:GY 

AVG{ft-lbf) 

2138P3 AB6143 166" ALG 0.3750 NORM CVN L B 3/4 -50 104 88 93 95 
• .. /Vl'( (fl.QL. 

-~· ' 
JOB, 11.-~ ~ 

. •foM, #-- 76 ./ . ···,. 
CCEPTED DAUI ~ (z 'f{;{:};;.;;~ 
GNATIJ!lE, ,_, )>,. -

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

~ 
**WARNING** THE TEST RESULTSANO VALUES REPORTED HEREIN INDICATE ONLY THAT (1) THE f'ARTICUl :STEEL fOR WHICH THIS \:~ATIFICATE IS ISSUED MEETS THE MINIMUM SPECIF!EO YIELD S1RENG'fH AND (2) 1HE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REQUIREMENTS OF THE SPEC ~TION INDICATED. THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEL FOR ANY 
SPECIFICATION OTHER THAN THE ONE INOICATEO AND CAN NOT BE RELIED UPON FOR ANY PURPOSE (INCLUDit-- · DESIGN OR CALCULAn'J!'\"'.i AS REP.:tESENTING THE ACTUAL STRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:21 :58:56 Page no:1 of 2 

---



ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 7B4 

SO No.,ltem & Date.: 8006091 000010 2013/01/02 Shipment No.& Date.: 1000022942 2013/01/02 TC No., Date & Time: ESA-38035 2013/01/02- 21:58:56 

Sold to Customer Name and Address : Ship to Customer Name and Address: Customer PO NO./Item: 19025-STK /1 

CANADIAN PLATE AND PROFILES IN CANADIAN PLATE AND·f'ROFILES IN ··-~ - BO~NO:::---.. 1000022942 
-· ·-

KAMA TO RDAD 920 KAMA TO ROAD 920 Cust.Part No:: 

MISSISSAUGA,Ontario,Canada MISSISSAUGA,Ontano,Canada Carrier: NATIONAL TRANSPORTATION -606REV 104 

L4W2R6 L4W 2R6 

Customer Specification : HR STEEL PLATE Carbon Multi Cert ASTM A516 GR 70 (106/ ASME SA516 GR 70 ~11A{ Meets NACE MR 01031astest Ed., NACE MR 0175 latest Ed., BHN < 200, Calcium Treated 
for Sulphide Sh~e Control Normalized Normalize Temp 167 <>F 12 ~·:~in CVNL Req. 5/ 2 FT-LBF at 0 -50.0 F Std Thickness Tol PVQ Tdp and Bottom Standard Surtace Flatness 112 
A20 Fine Grain ully Killed No Weld Repair : 

Supplementary Instructions : Test Cert 1 :drafting@canadianplate.com Test Cert 2: 905-206-1370 I 
lnsp T/~ : Test Report As Per Spec _ 1 Cust Use :_ PVQ 

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWN ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE 
COMPANY'S STANDARD RECORD KEEPING PRACTICES ' , 
THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR ~1'EEL ALGOMA INC IF YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)945-4095 FOR 
INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. 

ME:ETS EN 10204:2004 TYFE3.1 
ISO DUALITY AND ENVIRONMENTAL CERTIFICATES AVAILABLE ATWWW.ESSARSTEELALGOMA.COM 

.... MECHAilliCAL PROPERTIES -
Tensile Tests_ t ' 

Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD(KS~} TENSILE(KS!) ELSCALE ELONG('%) 

' 2138P3 AB6143 166" ALG 0.3750 NORM .2 T B 54,0 76.0 8" 26 

LE.SZ.~'~A Qi.Ji{U'"f'i COi'i'fROL. 

JOB, t'l.-32.. 
I ITEM, II 7 6 ' . 

I
I ACCEPTED DAT£J 0 s I z. 'tft;J . .{ 

SIGNA,TURE, .... ·--· )-...__ .. 

K. UGHADPAGA 

MANAGER METALLURGICAL SERVICES 

' «WARNING*" THE TEST RESULTS AND VALUES REPORTED HEREIN INDICATE ONLY THAT (I) THE PARTICULAR STEEL FOR WHICH THIS CERTIFICATE IS ISSUED MEETS THE MINIMUM SPECIFIED YIELO STRENGTH AND (2) THE ANALYSIS 
AND PHYSICAL PROPERTIES OF SUCH STEEL ARE IN CONFORMANCE WITH THE REOUil'jEMENTS OF THE SPECiACAT!ON INDICATED THE RESULTS OR VALUES REPORTED HEREIN CAN NOT BE USED TO QUALIFY THE STEEl FOR ANY 
SPEClRCATION OTHER THAN THE ONE INDICA TEO AND CAN NOTSE REUEO UPON FOR ANY.PUR?OSE (!NCLUOIT--'~ DESIGN OR CALCULATIONS) PS REPRESENTING THE ACTVAL STRENGTH OF SUCH STEEL 

Date:2013/01/02 Time:21:58:56 Page no:2 of 2 

7 
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PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

Positive Material Identification Report 



! 
\ 

Not Applicable 



3 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

f 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~(C@[g)l\IJINJ~ Limited 

Charpy Impact Test Report 



\ 

Not Applicable 

f 



4 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

Welder Qualification Records 



LESENA STEEL Ltd. 

( WELDER MAP 

CUSTOMER JOB N0:12-32 A 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 L8 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L7 

Flange to Pipe (N2) FCAW 40 L5 

To Head or Shell & Repad 

N1 FCAW 40 L5 

{ 
\ N2 FCAW 40 L1 

N3A & N3B SMAW 16.2 L2 

N4 SMAW 16.2 L5 

SG1A & SG1B FCAW 40 L7 

M1 MANWAY FCAW 40 L5 

M2 MANWAY FCAW 40 L5 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L2/L5 

N1: Internal Flange To Pipe FCAW 40 L2 

STRAINER PLATE to FCAW 40 L 1/L2/L7/L9 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/L7/L9 
(BTM) 

( 



LESENA STEEL Ltd. 

( WELDER MAP 

CUSTOMER: JOB N0:12-32 8 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 L8 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L7 

Flange to Pipe (N2) FCAW 40 L5 

To Head or Shell & Repad 

N1 FCAW 40 L8 

N2 FCAW 40 L9 

N3A & N3B SMAW 16.2 L5 

N4 SMAW 16.2 L8 

SG1A & SG1B FCAW 40 L5 

M1 MANWAY FCAW 40 L5 

M2 MANWAY FCAW 40 L5 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L2/L5 

N1: Internal Flange To Pipe FCAW 40 L2 

STRAINER PLATE to FCAW 40 L 1/L2/L7/L9 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/L7/L9 
(BTM) 

( 
' 



LESENA STEEL Ltd. 

WELDER MAP 

' -

'~--·I JOB N0:12-32 C 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 L8 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L7 

Flange to Pipe (N2) FCAW 40 L 1/5 

To Head or Shell & Repad 

N1 FCAW 40 L7 
I 

\ N2 FCAW 40 L1 

N3A & N3B SMAW 16.2 L1 

N4 SMAW 16.2 L7 

SG1A & SG1B FCAW 40 L7 

M1 MANWAY FCAW 40 L7 

M2 MANWAY FCAW 40 L2 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L 1/L5 

N1: Internal Flange To Pipe FCAW 40 L7 

STRAINER PLATE to FCAW 40 L 1/L2/L7/L9/5 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/L7/L9/5 
(BTM) 

I 



LESENA STEEL Ltd. 

\ WELDER MAP 

CUSTOMER: JOB N0:12-32 D 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 L8 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L1 

Flange to Pipe (N2) FCAW 40 L 1/5 

To Head or Shell & Repad 

N1 FCAW 40 L1 

N2 FCAW 40 L1 

N3A & N3B SMAW 16.2 L1 

N4 SMAW 16.2 L1 

SG1A& SG1B FCAW 40 L1 

M1 MANWAY FCAW 40 L1 

M2 MANWAY FCAW 40 L1 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L7/L5 

N1: Internal Flange To Pipe FCAW 40 L1 

STRAINER PLATE to FCAW 40 L 1/L2/L7/L5 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/L7/L5 
(BTM) 

f 



LESENA STEEL Ltd. 

WELDER MAP 

CUSTOMER: JOB N0:12-32 E 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 LS 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L5 

Flange to Pipe (N2) FCAW 40 L1 

To Head or Shell & Repad 

N1 FCAW 40 L2 

N2 FCAW 40 L2 

N3A & N3B SMAW 16.2 L 1/5 

N4 SMAW 16.2 L2 

SG1A & SG1B FCAW 40 L5 

M1 MANWAY FCAW 40 L7 

M2 MANWAY FCAW 40 L5 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L 1/2/5/7 

N1: Internal Flange To Pipe FCAW 40 L2 

STRAINER PLATE to FCAW 40 L 1/L2/L7/L5 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/L7/L5 
(BTM) 



LESENA STEEL Ltd. 
( WELDER MAP 

CUSTOMER: JOB N0:12-32 F 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 L8 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L6 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L6 

Flange to Pipe (N1) FCAW 40 L5 

Flange to Pipe (N2) FCAW 40 L5 

To Head or Shell & Repad 

N1 FCAW 40 L5 

N2 FCAW 40 L5 

N3A & N3B SMAW 16.2 L5 

N4 SMAW 16.2 L2/5 

SG1A & SG1B FCAW 40 L5 

M1 MANWAY FCAW 40 L8 

M2 MANWAY FCAW 40 L5 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L 1/2/4/5/7 

N1: Internal Flange To Pipe FCAW 40 L7 

STRAINER PLATE to FCAW 40 L 1/L2/4/5/7 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/4/5/7 
(BTM) 



LESENA STEEL Ltd. 

WELDER MAP 

CUSTOMER: JOB N0:12-32 G 

SEAM PROCESS WPS WELDER'S ID 

Longitudinal Seams SAW 45 L8 

Circumferential Seams SAW 45 LB 

Manway Flange to Pipe, (M1) SAW/SMAW 45/16 L8/L9 

Manway Flange to Pipe, (M2) SAW/SMAW 45/16 L8/L9 

Flange to Pipe (N1) FCAW 40 L7 

Flange to Pipe (N2) FCAW 40 L5 

To Head or Shell & Repad 

N1 FCAW 40 L7 

( 
N2 FCAW 40 L5 

N3A & N3B SMAW 16.2 L1 

N4 SMAW 16.2 L7 

SG1A& SG1B FCAW 40 L1 

M1 MANWAY FCAW 40 L2 

M2 MANWAY FCAW 40 L5 

LEGS/ LUGS/SADDLES FCAW/SMAW 40/16 L 1/2/4/5/8 

N1: Internal Flange To Pipe FCAW 40 L7 

STRAINER PLATE to FCAW 40 L 1/L2/4/5/7 
HEAD(TOP) 

STRAINER PLATE to HEAD FCAW 40 L 1/L2/4/5/7 
(BTM) 



Welder/Welding Operator Identification Card 
T<Ohnle~llSIMII>tdtandsat•trA<I 1. 7 7 3 3 2 
BoRef3. artd Pressur. V&ssols R-e!JU!atk>n No. 

""'"'"'~N<>.IOW«><) ![ 'fl ti R f;S' 
!"HH! M~ ~TortttlorGTAW, PAW (OW-C¢4) 

w.""'"""'-'"""'"'""'-"(QW-) Pc::• • I t/1/Jt 
'""~"'"*""'-IOW"""I !JA:J/U IJ/l{IU, 
GTAW,PAWcrGW.W~~~QI'Wfutll,lti(OW~) 

A\lt~tai{ESW orlB'M 

;~r typG lor lBW tCOz to 'fAG et~) 

~lV.W..in"ftans!tou.t!Ht<l"•ttn11dOnlywMn\IMdwilhlliOutllfk<IW•1dftlt~. 

JU!SUl.TS 

Vlllillll E>omlnolk>n of c.mploi"" Wo~ IOW-302.41 /JCC£(J'J18i € 
0 Bend lasl: 0 Trons-vorl!le rO!rt and fa~ {OW·<i$2.:'l!a)j: 0 I.Qrtg!tudloal root ond iaco (Cw.4m!.3(b)J: 0 Sl® (OW·462,Z}t 

0 Pipe bood spoclmen, ~~ea~talit QVMlay IQW.Ml\tS(o)Ji 0 Plato bemllo'lp&elmon, COI'fQSiofl-r£lslstant (I'Jetlay [QW-462.5(d}}; 

0 Mavro test tot fusion [0W-462.S{b)J; 0 Mac!l) test for fll$00 [OW·i\62.S(o)l t: I ~··" Typ& I Type Reault 

AllaMatlve rm:llographlo examination rosld\4 (OW·19t)•-~-LC:.::.::-~--------------------
FII!Ot weld- knc\Uut test (OW~180) __________ ltrnQlll and percent of dtttcts -------------
Macro llxBMlMllon {QW·164) _____ ,FI!Iol tlt$ (IR,) ---' -·. __ Con¢ll:vil)'/convoxlty' {ln.) ----------

Oihor tests --------;;----:=,-;-c;--:-::-:---------------.,:-;-:;-;:""""":::;-:::-cc-: 
FUm 01 s,.elmoos "'"'""'""by C, l!lEA!ftl1t:lN Company JtVIAI}f(lOOU UV. 
Medwllcal tam cond\K:ted by -----::----::--.,-----r-::-c-------,.? ~bora1!)ff tosl no. 

Woklog """"'""by ffi1r1 B!J02U1L€/t / tJfAMI(f lt4tJI/8(Wofe 

""'"". _1:.:::!.::.__ '" 

'. 



ww_,_.,.,.,...,-• .,..,,,U .,...~..,,,..•v• ,,....,.,, .. , • .,. ..... , .... ~, _.,.,.,. 

C.· 70/8 
Ft meu £4 

~t~IJ'I$MIOfOTAWotPAW{OW-"'041 A/t?A}f 

0.218" Q.4% «!t1X 
?C 

( 

CommM\s 

y{J !J'f/.2 2 IJCCEPmBL£ 

~"'" '"""""'""'""'" (aw ...... , IJCctPmf!££.. 
Fllti:Wtld ftAetUfili T-Ul----------- l..•ngthall(lpOI~oldtltett _______________ _11ri."'-~ 

~Tml'u.tklfl Fill'rtll.(l9S!tll ln,x ___ .. 

w"'"' "" """'"" """""' ,.,., fl/111 Pllf"IZZI!/l.Cit. 
Mtd'ltn\<$1 Ten• eoowcttd b'f ______ _:.-:.._. __________ _ 

~""" "~ 
o•• 1)1RY t:f/01 

laboraiOrf lui Nq, ,..,..-

ttO.~~~-M1hthftelllliflflll)tii.IOl SOCOOnl>tollnt~ coa. 
o•• QJ{l'{_ I Oij 

/ 
P' Office Use Only 

nul Awuorttd ey M~. tt?/1 pAT 
\P611 Pon<n'• N;~-~·~ 

Te~!X:!At /Dbc 81~f11cwA/T SCA1<8,R.ct ow 
jPri'tA<:IO<tUI 

Oltt!!ct 1 00 ,........,. ""' "' 'l..r. r' 



vvo1oortvve1a1ng uperator lt~onun~atJon vara 

No. 88173 
'""""'· L/. 

PlOY~ Reglslnitkln Uo. 

WP· 12 042.f" 

tOGO 8112Ct./ma.;rJI RO. 4'3 

SCAI260!21YJGi.! 'r412to 
W•ldlfiO P~ .. (") u .. d 

2G MDDV[ 4VO ftLL(C 

GMAW tram!tt modo (OW-4-00) 
~o:;&~/z~~zz~--~~~;~~~1 ______ _ 

lh¢1\IM W~dlnt Varlablu lot Proct» <IUd (0W4ISO) 

O!re«~rornott vbue.llXI!ltrOI 

I.X)AJ( 

Gvldod Band cr A.f«tl.Og~41ptllc R•tull$ iOW-4!l2~ 4:$1.;3; & O'W•::I\14 & 30~ 

~No. .... """''"'"' Pa.m.(OW•) R~Wll$ 

fOJ(JQl) vn JC!U r.J('C[PC 

, """" '""'"""" ""'"' (OW.:m.•) tJ cttpa:Jf{f.l 

CQIM'Ilitltl 

/"1/ IJ .rnd,-n. J ' 

lillie\ We~ FraC!ur• rnt ____________ ~nolhMdperetntage-ot dt"leGts -----------------"'-"' 
Ma®T~$1F!Js!On ___________ -:: __ F1httleq-S1tD ---~~X ___ lit Coneavi~.<lty ln. 

w."""' r ... ,..,,.,, .... , ,_, """'' mM Ptlt121tlt t:tt. .... ocr tqD' 
M~l T(l$1t. ccndvtttld bY ------------------- laboratory l'tl$1 No.----------

! WO celtily \h!J.\ lh(lltalttNiflttln !hit I'Weltl :U!i c:urteCt and tl'<a111'it' ta!il to\.IPOf'K WBrlJ Pfll?lltiiO, Wl!ll:fOO, 8.fli'J _7 j ~~ lh& ~~~ of $ect00 IX Olin. A'ME: Code 

: o19,.,.,..., 1 tffd JfJ «C/L{, $""'"' -;::;;Zh'::;;z_/:::-:E./::::__..,~==~o:":_' ::::::IX:::::f.-::::_l:::~:tl:::lQ::I::, 
~ / Office U$8 Only 

O!~lld-' ,_;5{;}=--



Empl9)'{lrNaJ\'llll Cort'l)Atl'i PQR Nt>. 
l.ESENA S1EEL LTD. -----------J 16 

Stroet Adaross 
10!0 B!RCHhiOUNT ROAD 

SCARBOROUGH, ONTARiO 

BascM;~terlal(s} SA :il$-70 

F~~~ Metai~~IIJ.;!!oo. (SFA)GlaS$ (QW--404) (1111onn.11~!0l~~i 

Ct>Mumob!o lnserl kltGTAV.' orf>AW(Q~W~·':':"•;_' ------
WilhlmQ Pttsrtio!l(IG. !iG. \!lC.} {O'N-IQ;,j 

f"iii<.H Ms!B! Prod~ct Furrr.tvrOTAW, PAWjGW-404) 

m-AW. PAWl)' 13MAWbndli\)\JliS;<" OF'"..Vfl.o:,lg~-_!5:!::~~) ..• ,._ 

--GMi\W"trlmSt,;r l'l))(fu (wra):lg!otl.li<lr Qr puts<l te>~hrl cir<:t•~l(QW--W}) 

GTAW Y.-.;klin? OU!rt~ntJ_ws & p(llaroly{AG. OCF.P. i)Gf.N}(OW·~Ofti 

Machine Weldltt:gVl!lr!ablu-(OW-361.2) 

O!mcl or mmrM VIsual c.::mno1 

fill&rMi!laf(E6W(lt L8\'l} 

Vacu~m or cui uf vacuum (EBW) 

---~~PI!(&) f?"imanu~l LJolachfno Oscml·aulo;;ti~"[J";utomatlc ___ _ 

-I rhl~km~et) sw [ IZJ rorrteou~ --er;;~iu;<>,w;;-

WI'HlOIJT ~W'!J.I[!JTH!!:O~R!jWYfllH!!'QOUL[T[_ _________ _ 

_ P_l ___ to ~------ __ELffiRU P1Sf..J:•ll';.rP4~i~T~HR~U~P~l'9·-------

-" 1UA ___ . _____ _ WA 

35 fLAT, HOR!Z. & VERTICAl., PJPE OVER 27/8" ANO ALL FILLETS 
Aetui!l Values 

JFC!l ___ ·----·----- F!TO F4 

NIA WA 

~~·--------------
--~"------------ MAX TO fiE WELOED 

NIA HJA 

IliA 
NIA -"'"'"---------------~--·---
NJA .J!{{i 

WA N!A 
Actual Va(uU AanQI! Quallllnd 

NIA ~N"IA"----------------
NIA JJ16_, ______ ,." •. ------------
WA WA;_ __ 

NIA »>A 

Actual VJluos Ranoa ovaun~d 

NIA ~-·-------------------
~--------- JN><;IA;_ __________________ _ 

H!A cNe;IA.,_ ___________________ _ 

NIA IliA 

Notl!~ Va!oos !n ~Range- 0u;,11fied~ llf!! Y~lid on!~ Whfl!l U$c0d Wllh a Qulll!f!OdWa!tling PfOOOdUIR. 

RESULT$ 

Vi?.LM.! El!am!natlon of Con·,ptcte-d W<1ld (OW-c202..4) SATISfACTORY 

c; Transvmse toot ar~i fact~ [OW-4B2 3\a): n Lcng!tudl11a! rool and-lace (QW-462.3\b)j: [iJ &de (QW-462.2-l; 

'! Pipll" band spocm1~11. corrosion-resistant overlay [QW-4f.l2 5(c}j: [J PlatJ:! bend speo:;lmen corrOSioiHMislllm overlay {OW--462 5(6)}: 

CJ Pipe ~peel men, m<1cm tm;t lor fusio-n [OW462.5{b)l; -.---'=',__yla~ speCif!l~· __!!!~<;;ro tesllor £_s1on QW-462 5{e)J __ 
1 L_ __ ~-rY~=~r-~~;:~tt·~·~-:~I.·~-~~~~~~~~~~--, R~~- ~ __ .ryp~--=----L--- Re&utt : ___ __!¥££_____ _Fi!,.lll~ 

: sma ________ L!~.~-L-------·---- ., .. ----····-------··-! r- --------- -'----
! ~IO_E ... ________ [_~ASS ____ L_ ___________ I _______ i...___. ______ ; ____ .. _ ... 

·--;-~--------· 

Alte;mative rad!ograpi"lic examinal!on resuits (OW-191) W~.,--~-·---··-------·-------------··- ------------··· 
Fmet watd - fractur<t test (0'..V-1R1,2) ___ t_ii~-----··········------- Length and p-1r.::ent "!""feels .#!A:. 

Fillet welds In plate {OifJ.4132.41bl] [} F~!et welds In ptpe [QW-462.4(c)j 

Macro l.'lxammatton (Q\.-V-184) ~-----
Other teSt$ ___ ,. _______ .. 

Fi!m or spe<:imans eva!oateQ by _IQ!".~-'Tf\Z8L~J~ _ ·-------- O:.mpuny -~~~~!-__ S_TE.~.~-~TO. 
Mecnamcat tests conducted tri _f!/L __________ ·-·····- LabOratory test no. _Jjtii~A~------
Welding supervtSOO oy_{Print nama) !.~.~_:~~_ll __ _ ··----------
Test re(J1Jl.'l$l1l'd by {Print nan!$} _Y_l!P_I_~,I_!3.~~R~.~~-! _____ _ 

FOR!~~~~N~~~9TO~~=SE~O~N=LY~----------
The We\der nam!;l\"l :~!.love has P>~Ssed the Weldmq lest te<;uired u11der Ontano's ToclwJcal S/andatd~> snd Saf~tty Act, &Jilea; <~nd Pressure Vess.-e!s 
Regulation am! ~~ heraby autl";c!iaOO. subp>ct to lh~ hm\t<itiOI~ olthis cerlif:cat<l-

Check (V) app!icab!Q box bu!ow 

Uf:I To Yte"ld for the Emp1oy$t named abe\'e cn1y. 
0 FO! seeking emp!oyml!nt 0!1!)1 

In"·' 1 Q S. ,.,~.y._.ac~ii.a?Js;,L 
!nspa!llor N~ITlil' a lid Num-!ffir (f'llrrt) 

1'\1 f/il'Y<7 !C81!CJ 
"'-·--···-" .. 



iOi GOODWCOO PAA!t TOROIHO. ONTARIO 
-tn.p:o~l N~ll1\f! 

LE!>ENASTEEL l TO. 
$\ruo!Ad<iW:~---· ·------~----------·-----

_---------T1~.U~c----tceo<·•movP.'~"yy\W,PPff.,NR•,>••m•"'',------·----· 
PW!I;1 (;0<' i4 

w;o 6iRCHMOUNT ROAD 

SCARIJOROUGtt ONTARIO 

WJI'Idlngf>rocll:!ls(es)Used SMAW 

eosc1,1a\~lal{~) SA ~tPfl 

,_b_!_.L~.1..1 
.. J.~_L'~~-· 

frYPil(&} (l}m~m:~l [jm~chlne CsemHIUtomallo i.J lll.ltom~tlo 

V11r~bfes lor All Procoues 

-~c.r:=··T~<wc·'--'-c--"' "'"''~::o:''c"::"c' ·~·'~'c"c"c'c'"''"""'---
Fm¢r M<l\ll Spe<;,lil:..'llFWl (Sr A) Clllss (OW·404) (lnlilllnll!mnn! Orly) 

C<.>H~IJt;,;;b:;Ji-~-;tk.r G 1 NN <J! t'AW (l}W-404~ 
W!i:<Nl!J >'osii~Vn \lG. W. ~1(; j {QW • .J0$} 

Matluill or Sem1-11ulnmlllle Vflllllblf)\\ {QW·S-5Q} 

A1)?~10 81C~ultugo.>COr!(I!.'IIGTAW) 

Au1om;~tir; ;mm l•ac!-ir>U 

Automatic Welding V~rtlblH (QW-361. 1) 

l..IIH·I typo f<.H lOW ICO.._, \(}- YI\G .;;tc.) 

Thickneu(es) 112" 

_£1 ____ !c ~-~-- .. ---.. ----· 
112"' 

N!A 

WA 

WA 

.. !!!~--

Aclolll V~tii.IO$ 

Actual Valuee 

A~tual V<~lllll& 

.. -~!~·-·-·-----~-~-
!UA 

NIA 

PI nlRU ?i6f PS-4 P41 THRU P~S 

NIA 

nAT, HOR!l- PlATE& PIPEOVER2illl~ /\ND F &H f\Lli:TS 
RMl{PI OOilliflUd 

Range Quatul_ed 

J!!L......_. ··--··-------------··-··---
NIA 

NIA 

ft::mgn au~llli(ld 

WA 

~/lA 

NIA 

NIA 

\~cnlitnwu~ Ill Nil nnr"lrl>~ V(l)l(l'ng (FW) 
-·------::-:-'-'--'-----

... ~~-'"-"-"-'_r .:.~:1 ·c;a0o0'"o'c"omo'c'cl --c:;-:-,c;cc:c-c:c--,;:-::; 
Nclu; V11luus h> ·nange Q~.<alifle!l" llrQ va!i!lonly when ut"'d with" O~.<all!iold Welding Ptccetlu....,. 

RESULTS 

Vrsual Exam•natn:m D1 Complete;1 Wetd (OVf-302.4) . S.ATiSF.ACTORY 

.[) Tt<l!JJ;VIJfS!) ro.:;.t ?<n<l lace (QW452 . .?{a}: n LO:"lfii\Udin.al root Md lal;V (QW-4S2.3(t)j; ].li Sida {OW-462.2); 

[J Pipu b<.md spoom~;m, <;Orrosion·r$sistar.t overlay [0W-•W2!:i(O}j; r-· Plate be-ntl5j}£<::HT•<'Oii, conos•cn-resl:>tant OV<lr1ay {OW·46-2.5(d)); 

L Pr;;e ~F.~·f!i~· m!!c.!..o t~st_r~tEJ.s•on :ov'{~e-2 5(b}), -~C:_l.:,l~-;;poo~'\ .. ~~!? .~~~J0'_tus•?n l0~~!?2.5J.ell ... ~~~--~· ... 
1 

[~;:T~~~~~ i -::~ Ro~~~-- [~ ~ :P? -1-· """1~- :~. Typ~ -~ _:~: ~ .. ~~--~~--IYP' -·- ~ _ ... ~.~.'!"L. :1 

i\lternat1v~ radi<J<Jn>phit &iaminalion ms1lllt'< (QW-101 L~!~_ ...... ··········--·-·--

fi!let we:o - tract!lre tMt (OW·H~i 2) TM _ ..... ____ _ . L~nmh and peH;<Jrl\ cl d!>fa>?l.'o\ Ei~---------~·- ..... ______ . 
1 f,!let welds in plate {QW·462 4(bll L:J f'1l!et welds in pipe [OW-4<32A(c)j 

Macro a~amination (0W-·t84) NIA fillet stze (In) NIA x NIA Concavltyt<:ouve>.1ty (ln.) )~lA 

Mechll!W;i!.l tests corr:Jw::\ed by _"!A. .... Laboratory toStl"~' Jl.!~---·· 
Wal(l!ng superviH!d by (Prlnt Mnlfl) FA~~~~~ 

T(<St requa&.11.JO b\' (P!in\ narne) ~~~-'--~--------- H-·---- Tasted al (Prir,t aodress} _:!~5G61RCHMOU~.!S.l?.!' .. ~~!.:~~9Y~~'-O..!l~~r!?. 

H:-t> Weldor namo;d aoov~ has pass>'ul11Hl· wcld!ng test r~uired w;de: Ontaua·s Technical Standards and Sahlty Act, Sollers ar;:J Pres~lltil Vessels 
J:<egu!;;;lior! Md !$ ht;n'.'ty auttorizc;t $Ubjocl to 1he llm•tatlons of ~his co!tditate. 

CMc~. ~~ a.cp!icab!e t.ox helow. 

~·Jo ~\'eki IM lhe E'mpl;,y~.r nameO at0ve cn!y 

f] Fn; 5eelnng &nlp!cyment oo!y 

to<;A'Ic.tr:_ -~tY--~·.o~'_':.::>_~'>:._·-_· 
l<'4•GY!f.'l N~n•Q un1l N~!!1l1''' \l'tlnl) 



l._~_,.) Staml&rds and 
~ hh1y A.uthorlt\1 ·-.. .. WabMfl: \<WW.ISS3,G<g 

weld.:r5Uis!Naroo !Jidls.\ 

PASHKOVSKYY lEON10 
Res, Addroll3 

10~ GOOOWOOD PARI(, TORONTO, ONTA.'t!O 
Employ.aNamo 

lESENASTt:EllTO. ____ ,. ___ 
Stll*l Addr&Sl'l 

1MO S!RCHMCUNT MAO 

SCARBOROUGH. ONTAR!O 

WetdlngPr~u{es)U~d FCAW 

BanMliler!al{$) SAS16-70 

Var!abtntor Au Prounea 

8nse M>:!!al P-Numbelto P-N~n~~~ 

( X ) Pl<l1~ } Pipe NnW d:ametor H plj>l)) 

Manunlur ~~lltornatic Variables{OW-360) 

Tr;chn/cal Standards and SaftJty Act 
I' . V R ul t! No 273609 Be ,er$ aw Pwssur~ e$;w;s ~~- it on 

i'iistNl!rr;e $\;Jn~tllf<l /1/;,/ttf!:r l S!<JmfiN~ 
GE!lNADlY l2 

-
P¢St~ICQ'Cij P<11Yllltial11ijgi~ire\i61ltk:o-

"· ' Cl' " 1 G753.!> 

ConY,X~ny PORNo. 

" 
-Co1r.panyWPS ~-:>.l,l$.:d 

G'<'IS\fll Cooo "' M l K I l ,s 4 ,. r··-

Aanlll! Oualill&d 

WITH BACKING ONLY 

_P_1 ___ t6 !:_!________ .il 'fflRU Pl5F, .€1!1.!!.. THRU .eft_ ____ _ 

5if' .JM<X TO BE. WELDED 

NIA _______ _ 

'" 
N/A 

N/A 

llJA 

fl..AT & HQR!ZONTAI.. PIPE OVER 2 7/S" AND ALl fiLlETS 

A!..!:__!:~----··· 
N/A 

NIA 

~ 

flro.cij~~ I:~W 

?rocas;; 2: __ ."_ 
~----------- _MAX TO fit:WELO"E£0 __ ~-------

N/A 

V$rl.-;~lprQgre.ss~n(uphti!IMwllhli!)\QVHI)5-) WI\ ~'~'I~A~-------------

GTAW, f'AI'I or GMAW l=l:i~~ g~t.:.~PNlr"" !J"" t:::::.>~Mi·----- _M.G. SSo/o, COl ~1'>. Ol ~':;___ _S§A~M~EL-----------------
GMAW !r~n5lf!r{I'IQd<'i' (~prayf91Wtlkir 111 puiso>lo :shQrl ~lr;;:ijit){tlW-409) ~Ai' -·---------·-·~ SPRAY 

G'fAW vl(ltl•nq«Jtrantl)'pt; & polar~~>; (AC. UGI:I'. VCEN:(0\'1-·Wll NIA WA 

AulOmellt~Wcld!ngVali-ib!u(QW-31;1,1) Aetual Vlli>J4$ l'!anga Qua!lflod 

Fl!lerM~t(EBWQtLBWJ t/IA WA 
Lase~ typ.J l¢r lBI\' (CO;t io YAG etc.) NIA '"' NIA NIA 
V>~nuum ut out cf vatwm (EBW) N/A 

Not<i: Valuesln "Range Qu~Ufl<id" are V;Jlid only wh~n U$Bd wlttl11 Ou-i~IHied Welding Procedure. 
RESULTS 

[] Transversa roo: ana· face [OW-462.:l~a): Lcn.gitudinal root mm lace [OYF4623(b)!. f7] 6ldc; {OW·4622); 

C Pipa btmd specim<>n, corro,;,on·Hlsistant over!ay {OW-462.-5\C)J; [j Plate. baM spv<:imon. cou.:>sion.reulsta.nt overlay [QW-4132.5(0)): 

_0 P·e~~e_~!:rr~!.\ .. ~~as_~~-~st ~~_1,1~0~ l\~ ~~2 SttJ)] , C_~late sooomel\ macro _!~I ~or fuslon jOW 462 5)fr)J _ 

~i~~-~;::~=!:~: ~::==~~= ~-r;~~-~=~~~ }~~-~;:~~~==r-:~··~~~~ -1 
AlternatiVe t.W:ognpl"~c e)(amw.atcn results {0W·19H_~~---------------------------------·----------·--------------~ 
Fi!!et w.;!d - fraciura !eM {0V.f·16'1.2) J!!?: ______ " __________________ Langth Md pet>:ilnl of d.,_!e.:ts .!#.~.......... .. .... ---·-----

n Fll!st welds m plate !OW-462.-'!(blJ ~ Filial welds in pipe !OW-462.4(Vll 

Maao examinalicn (QW·184) -~~----~=i~lst s1z-e {in.) H!A___ __ x 1~~----- Conca\lityloonvexrty (in) .. ~1~ 

Other tests .. ---·"·--·-·--· 
Flim Of SPfX:Jmens "valuated by 10MPATR2Ali:K ------- Cvrnp11ny .L.~-~-~~ ~!E_E~ ~-~D 
Mecllamcal tests COndliCted by _)!/!~ ___ _ ---"-~~---·----------·------- ··--·- Latoratol)' test no, NJA 
W-elding ~Uperv!sed by(Prinlname-) .£_A~~~~~-~-

----~~---------··~- ~-------------~~-- .... ~---~------

we cert1ly thai the s\(11ernems m this reco•d are corre<.:t ,at;;! tnal !ne te$1 (,::Oupons were pr~pars::r Wi'<!d~ aM tasted 1n aC(,::Ord~ce witt~ ihe tequ!r.;!mi3n!s 
ol SllCtlon 'X 1Jf the ASME Bouar and Prassuro V~ssal Coda 1/ 't 
OrgePn:abon _L~J'l !.TO ____ ~--~- __ _ __ _ S•gn<rture J:..._JJ!:t(.tl,..., ______ Oa\e __ OHS 11112 

-·--------·~-- -"--------------" '':;'~&J~)'1Yl ···-·--, 

•··· _ ____ -······· ........ -~~-······ ......... ..FOR TSSA .INS~E()!_{)Rtll)E()_~~~--- --~~~-----------_j 
The Weld!lr named above has passed !he welding ltm\ requ!red under Ontano·s Technical Standards and Safety Act, Boliers and Pressure Vessel& 
Regulation and i'S hereby authotlzed. ~ubjii'Ct lo lhl'l tim;t<itions ollhis cerU!fcata 
Cheer. (V) appll~;dbla box below 

f;0 To Yield tor the- Employet mmed ab-;:~ve oniy. 

0 For sw1Mg ump!oyme:'!t Ofl1Y 



\~~A :n~noar<u ar.a JmonHl. Ontario M!IX 2-Xil 27" 6 1 ~ 
~ Sillt<ty Autlmllv W<~V €ilv,· ww.~.!Hif-Vt\1 No. • 3 · I 
. ~~::;las""<"N>e"""" ___ __:;_:_:_c_: __ _:_:_cc:.;ln~1i""'"~;;~;-~ N;;;

11
,;;;mCe>. ---"'rn~Jiii;7j;:;-'"jf-'=7'iF'_;c;;;;;ir-----. fr8~:4C~nm>oo, ffNoo __ -_-. --

Rr;~'Afi~1(;$,S""'-· 

4~ !LES ST., AJ.lllt ONTARIO 

M~tnual ur Semt-automallc Vlltlllble& (OW-350) 

WITH 

... E.l..~~- t" ~-----· 
1W 

" ALL f6 

_l!l_A ___ ~------ -'""'"'-- ---------~---------------------

Pr<J~%;-"c'c'·::...c,.,,~·rn":..y:C"c"~mc"c""'~'m_._:.;c'l_"_·'c'..c'_-c'c":_ 
Vwh:.:~l ~1\ll'lft15~bn(u_;:~:~~~.:.':_";.h~a!_~~~:::o5) -------------
Olll.\'1_ PNN_, GMAWi;<;,.~>.mgg~S;lX Of\IV!ualg~• {OW-~00) 

G'MA~\; tr:mslm nY..-<!8 j$pr~yl']\.:l!J\i~;~;p~~~;;;;;,;-rt-~-;z~~~(tH4o9) 

Autoo\lOUG> Wll!ding Y11Flilbles (Q\';-31H .f) 

l %"' l'/P<~ !uo lOW (CO;< \o YAG u\<J.) 

IVA 

NIA 

_]i~~----------- ·---------
-~~A. ___________ _ 

SPRAY 

NIA 

-~!~ .... 
MIA 

NIA 

IliA _________ ----·------

,.IliA 

IJAX. TO BE WELDEG 

NIA 

... ill.~--------------------- --------------··· 
_ty_~-- .. -~-------··---------· ·-----------
_s~·P~R~AY'----------· ----------·

NIA 
Range OuaHfled 

~----------· ----···---
_tlill .. ~-· 
~!~. 
MIA 

~-------
--~LI:! ... 
HIA 

1M 
N11-te: Values in •'flnngo aualifled'' ll!ll- valid on!¥ wtlen u:H:Jd with o aualiltc-d Wddlng Procedure. 

FU!SULTS 

Visua! E1<'am;nn:;on cl Corr.pte1..::.d Weld (OW-302.4) _M}!~f10.QtiT__________ ___ _ 
TrHnj,;varse root ;;~nd lat:<~ [OW-i$23(«); 0Lvngih.Jthtal toot t~nd f<~t:S [QW-4623{b)]; !flS!de (QW-4132:2), 

r-- Pipo Pend spf}clm •. m. oorrosk>rH&S:stani ov~rfay [OW-462J.\1c)); fl Plate b{lflcf specirn~n. t.orr-os:ion-re~il;tam overlay [OW-402:.[>(0)]. 

[J Pipt<_ S_!.lf.l~im;,n1, 1nacrv lu§ lor_ fllsion [OW-46!:~-~(b}J: [J F-Jal~ ~JX.>~;_lm<m. mact9_\es_! f.;;1lusH.ln lQV'l~-462 5\e)j 

~:~~~=~~~:;;~::":'~==+-=~YP~=-l~·~~~l/~~·~~--~R•~ull_] ___ :~·-:-+ ~-:·~~= j 
.t.ittJrnatNe radiogtp:ph>c ~amina!icr< resulls (QW·l~i) NIA 

F;ll;;t w~!Q - fnlcture lt1st (QW-iS1.2) WA ______ lengUJ ard pm¢~ni ot defects __ _!M_~---

! i Fillet we:ds in plate jQW-462.4\b)l f- ! F11!et Welds m p;pe {QW·462.4(c}) 

Macro examinut<on (0W·B4) .. --~~-~------·-·---.F'liet SIZ.:l (in_) ... }![~-- x ,'l/A Com:U\1iy!onv>:-.;;t{y (in.}·- .. !f.~. 
O!Mr lest!; 

Mecnar.i.;;.;J tests conducted ny FII.RlA_IICAUPI"I 

We!d•!iG ~!.ipervl~ol<l ty (f'rinl nama) FARlAitCALlf'H 

Tast Teque!;tud t;y (Piil!l nama) .... ~'.'.~~~r~~EK 

Company LCSH4AS\EEL_U!_) __ 

_____ Latvra:ory tesl no_ ---·-

Testell at (Print <Hl(Jre;;s) 10~0 SIRCHMOUIH ROAD, SCAR80ROtlGrt 0/f!M}O __ 

----~- ------7f{L---
FOR TSSA INSPECTOR 

··---·---,r------ ------------· ..... ----·-·---
Th~ Weidel nami!<l eoov.:: n:2:;s passen tne w.sld101J: test r'.!qwred under Ontario's Tecllnicaf Standards und Silfoty Ac;t, Bcii<Jts and PHlr)Wro Vc~>Del$ 
Aagulatbn tmd Is h<lteby <~l.llhotitsl, sl>'uj(il:l to tr-,c; !if!litOtionil ol this cun!fJDa\.;1. 

CMCk (Y') appl!t;sbl~ bo~ l:l(<!~Wi. 

)J( To weld tor !M Employer nlll'l?(!>'/ llb(l\1"' nr~ly 
LJ f-01 seel:lng employment cn!y . 

. J(1_ll3.JL~ow~. __ Q.I..)):W.'C\.:i.].,___ 
!rsvucl'J' !\"-'"\, ~-,,jj N;;1nb~r (Fi;,,\) 



{ 

st~n ~rds 11nd 

J4lh F1QOI"·~rrtr(I1"0WJM 
3300 e!ClJI' S~\ WeSl Welder/Welding Operator Certificate 
Toronto. O!lta!in Mex 2X4 

·s.,~a :S~Itty Aulh<>tlly Web !ills: Wti'IV.ISS.J.<l')l 
Te~~5~ardsMdSatetyAct Boil• nd .,;y,;;,!l'''' Aog~ No. 273618 

Wodef'c&lallt:.ierll(l !l·~~ !\~~;;~ 1:~No. • 
RElO . q /JJ-1;(. /1 . L 
fl~s. Mllress ~oiCC<Io Plf!line!ll R<l:gl$1/llllMNo. 
4HAUW CT. 1611,AJAX,¢»TARIO 1 SJJ l 1 WP·T~b7:U 

IO!llpiO'j•<JrNama C<lrfiiiAnyPQRNO 
LEsmA STEEL L10, 16·2 
Slleel.V,&~ss 

lM~S!RCHMOUNT ROAO Corr.palji'NPSNo.wsW 
f'M!aiCcd& ,., 

SCARSOROlJGJ-1, ONTARIO M1 l_LKJ 1 ' ' 
~l<llng PtOte$9{<!11-)U&ed SMAW y~~) [{]mMwal Omaehlfl(l w~eml-oo\Orrtllllo QIW\Omlll~ 

~$t-Mnttrial{-s) S.I.!066 ... llhtekn-<«J M~" I 0 T<>!Ooo""' 0 f'fodul;'llonW!!'Id 

f-3 WJTiiOUT &f4 WITH F3'tJ!TH OR WITHOUT & f1, f2 aoli F~ WITH 
PI THRU P15F. P34 P~1 TilRU PA9 

f•1er Me1al S~!ttlioo tSFA) Cfass (QW-404}{1rd01mati<mal ~ly) 
Coowmablil:ll\ffitfOfGTAWWf>AW(QW-40ol) WA 

PIPE" 1"10 IJNUMilE.Q 

W~d<M Po:>$i~on {iG, .sG, o(C..) (-QW~ 

M&fl~lorS~j·aulomallc:. Varlllbln(OW-3$0) 
ALL POSITIONS OVER OlA.J" AHO ALL OROOVEAHO FILLET 

R~11<1 Ouall/J~d 

F3&H 
FID!!.rMetal f>t«!ucl R:rm for OTAW, PAW jQW-404} MA 

NIA 
F~e.1W & F4 0.311" 

WA 

WA 
GTAW, PA\'/(!t(WAWlw.l<lr\tl{lU;OIQFW:uQ!gu (QW.<Kl$) NfA 

GMAWimnsifl mOOe (&pr.ayl!j!obularorpu1Si1\0sl1ort<;lrOJil}iOW-400) -",.",----~----
GTAWW~!illl\0 Cl.lfrefl! l)'jmlo.polfiJty (AC. t:J(;EP, OCf.N)(OW-400) NIA 

M~ch\1111 Wukllf\11 Va:ll!lblll${0W·361.2} Aetuul Valvn 

F~lerM~tal (E8W « l6W) 

LliW lyjM !(.( LeW (C~ to Y AG ~1<:.) WA 

WA 

WA 

ft TOF4 

WA 
NIA 

'"' NIA 

NIA 
Jji,A,_ ____ _ 

HIA 

NIA 

N!A 

Nnto; v~tuu )!'I "Range Q~J;tlilled'' are v~lld Mtywhon uslXI wllh a Ou~llll~d Welding Proeedure. 
RESULTS 

VIsual Examination o1 Complettt\1 Weld (OW·3Q2.4) SATISFACTORY 

0 Ttansver.w. root aoo lace [OW462.3(a); 0Longitudln~l rool and l11te {QW-<162.3!b)); Oskr.;. {QW-462.2}; 

[] f'Jpe (3"d $poo!men, wrros!QrHeslstft!lt ovmlay {QW·462.5(c)]: 

Pi . > ~01 ~~ IU>"n I >W·"' "h\l; 

B Plale bend specimen, corroslon·res!stant OV<lrlay [OW·46:1:,5(d)}: 

I I . m"'' "" <c l~lo 
Typo """" TV" """" .r; .. """" TVP• """" 

I FACE ~ 
All<t native rlldlographlc examination resultS 

FHiet we1<1 - lmc!ura test (0W·t8L2) ti/A ------··· Length antl percem of dmlJ.cts ~,-------------------
0 Filial waldsln plata [OW·482.4[b)! [J Fillet welds in p!pa (OW·462A(Il)! 

Macro examination (QW.1S.1) NIA Fillet size (in.) J!!!l, ______ x ~ Concavltylconve~lly (io.) ·""'•'~-------

Othar !es!s ~·,----·------------~-------
film cr GpM~1lons evnluillod by .. C¢rrtpaoy 

Mechanical tesls conduc~d by --::-;::;-::-;c:::::-- ·---- l.abontlory lest no. -----

We!Uing supervised by {Frlnl name} "'"A"RlAH""c<eA"l"IP~H---------·----
Test requoes1<;~0 by \Print name} TOM PArnzALEK •.•. TestM at (Print address) IOOOBIRCHMOUNTROA!J, SCARBO~.!.Q'!I_~AE!Q__ 

we eMily ti\A1 til& sla~meni.!i m lhls record are correct an::llhat the tesl coupons w¢ro preptuiJ'd, welded, ami teste<ll';:!_arn:e wllh the requirements 
of Section IX of the ASME Boller end Prl)ssute Volsse! Coda 

Organ!z<~.tiOf\ lESENA. STEEl LTD _ __ SlgnaMe ~ Date 04-01·2013 
(l!>ll)¢4Y>Yil 

I ---~OR T.:>SA INSJ'.ECTOR_~li' ---o-:-c:--occ.--,..,--..,--,-_j 
The Weld>ar named abo;we h!ls pas~.W the weldiflg IOSII\lquired u!'!dot Onlarto's T~chnf.-111 Sftrndards -11nd $aff!ty Act, 8\lllers and Pressure Vessels 
Re{ful.a!lon aml Is !wr>:Jb)' autoorlled, '!Ubject lo lhe llmllatiQm of this C'eflUlca\Q. 
Checll (V) applicable Mx belOw: 

0 TO wQld !or me Employer oamed above only. 
0 For seeking emp!oym~;~nt only. 

_G,-,,16. \Ct..., \'><01"::.,<..) 0}-..'P:~~~-~.:::\.~. 
lfl.<;pector NA~ aM Ntn~ber !Print} 

fh!s S'!.rtill£~:e a~pires; _PERASf.!~,,HIJ-m;l ______ _ 

\......_ I 
·---····-.L:;.~~-- 'JI...it-J\.2. '"2.'3; . . ~ \.'S 

!nspcr.tm S!(jllllhlf<! MJd Dill\'! 



Wfl:'mo. lJmllm.> 
\1.'1.'!1 $1/e; 

A~~~lnl,JrllJIIHlal)wlUtl\~ilhoo":=' ;:;:;-;-~~~~~~~~~
flil5!l Mr.t<ll P-NumM•in f'~~~ 
! X } Pllllii _______ _( ______ J_ l'ipol (illltordi.an!(,IO!l! pipe} 

Filf<:>t M.'llb! ~N~if..-;alk>•\ {_~f_A) CU~s (OW~lO:;t J.f!";~tV<li!>nal 01~1_}_ 

Wlffi aACKIN_E, 
1>1 HIRU l'lf.'PM,_fJ.C 
MAX. TO ilf! wtLDEO 

G"n~um;M" lrl'l<)il kl CT AW VI PM."< (OW ..j04) WA ------ --""'---------------------
W~lllirJ>l f'Mili<:ln ltG, bG, ete.J (OW--¥.!5} FLAT PII'E OVERt 713" 00 AND HAT P!PE & PLATE fiLLETS 

ldonual <;>r Soml-automaH~ Varlllbll!S{QW-<350) 

_F,_ilc~_!:~~: No. tOW·404C) :c;;c;:;;;-;;:;;;-,;;-c;;;:;;-~~~
Fiii!H Wctr.l f'IIXl!if.l tmrr. IN (ifAW, PAW (G\"J-4;14) 

W~;~f;j·;;~·~;;;;!J;!;;;;;;s; 111! each 'NOidl!'!J pi~CilSS iGW•J;I~J 
Pr~;f;~}~~~·~ 3t.tYV18 mio;omm Q} Y~s ... £1~-

FO 
NIA 

N/A 
.JE: __ _ 

AH.H 

NIA 

N/A 

f'<<XUSQ). -------- ... J ja>'llf$ mimmmn r·1 Yos Ci No 
-y-;;;;~;;l~~;w;;M~.;J;:;;~~~~J!OW-4a!,)----~--~- ~----------- ~~-----------------~~----

--~----------- .JftiL ______ ..... -~~--·---· -·-~--~-----
GTAW. PAW«' 0\lAW baGk~l~ ~NO. N OFW f"<il ga~ (OW-·1\JiH 

Gt,lAW ll<till;l'=< !rl\ldu (sptnyigk·bular or !»il:i& \!1 Stl<lrl ClrC:ud)\6'#-~09) 

OTAW \I{(!~Jilly t1tlmlrtl \;pi! & plll.:i'<\1lAG, !){;IY, DGHI){OW·~IH) 

NIA __li!A___ _____ _ ------
SPRAY SPRAY 

N/A NIA 

At\Un t V{!I\IC:t 

WA NIA 

NIA 

N/A WA 

NIA NIA 

N/A. WA 

NIA .]!~--------~----~·---·----· 
WA NIA 

V<!Clltii!!G!G(Jltl!VO~lf\111\\EBW) WA iliA 

~~---··--··---~~~---- -~N~ot-.,~,~,,~vo• ~~-::-R-"-,-,QW~IIfillli"llr~t'-,~,,~ld~o~•>l~,.~,~~nv~;d-.,-,..-,.-Q-o-ann;.Jw-,-,.-",-,-,c-;~;;;.---· ~~~~
RESULTS 

Vlflllill E:-~amlniltiQn ol Cotnp!awd Wekl (OVV-302.4) -~AHSFAQTQ.BY ...... --.-----· 
LJ Ttar~svflrS':' roo\ and f(l.ce jQW-462<~(<>), [JLoogiludirn;.l toot ~nd lac-e !OW-462.3(b}J: kJ Side (QW-462.2); 

Pip~ bl!nd specimen. eormsk>n·res,slan\ ov<n!ay {QW-d62.5(c}l. t:.J Plate bend specimen. coro~ion·resi&tan! ove;;ay {-QW-462.5(d)j. 

P1pe- spt?ornen macro lest 'or fuco•on {OW-452 5(b); l I Plate spec1men n•acro test fvr tuston IOW-4$2 ii(e)J 

~ ,,;,;;~:_:__:--:J~~-:=~ _ ~t __ ryp!-=-==!-=~";;'""=- !=--~-_TY~eo_=-._f_ -~no:~-=-=-_; --- ~yp_e :--- R;s~~~-~-~ 
~ S'DEI!~Ji!L __ _l-iAS~ .. :~~:~~-~---"=-- -~t~- ------------ _--L -----:~--- ; 

Mtemo.ll~¢ tadiogmphic IJxamina~o-n tesult~ (QW-i91)_ . .Jl!~--~-------·-

Fii!Q-t weld··· 1rar.!Ur(; test (QIN-\81.2) _ Nl''"-~~~~~~~~~-length and perl.)ent of defect$ _ NIA 

C:J Fillet wnlCis In plato (OW·46<?.4{b)l ['] Fi!!alYWids in pipe jOW-462 4{c)] 

Maoo exarrunatlcn \DW-164) NIA Fillet -~!ztl (in._) 11!!'-.. )< ----~~_!. ________ Conca~itytcnrwexlty (m.) ____ ,NIA __ 

OtMr IBSlS 

Fii~n t•r spocim~rt~ ;;.va!uatW by .. __ .J91l1.f'b1Wb~IJ,------- _____ f'AJrnpany LES8tiA &-reEL LTO _ 

M<JCt•an•-::<11 !Qs\s conauctoed ty ....... mli~\!:'I:L ______ ---·----~---- laboratoty !est nc_, 

Wl.l!dlog SUj:lGtVISed by (f>rint name) !!~£:-.~~-~~----~~---------
Ttl~t requSS!M by {Piint naml't) 10M PATRlAU!K _ .. __ Tested at (Prlnt addrossl .l~Q-~!!~~-'i-~QJ!IlT 1!9~~-~-~-~-f!.Q_~OUG:~~-2~!~1_0 

TM Weidel namro otxwG h-as pssstl the W€hl1r19 test r€qU!!-ed under On\s.rio's reclmienl $tandar;hl iltid St~fely Ad, Bo!lors and Pte5s-<;r~ Vo;s5els 
R~tfation anQJs Mret>y authori:!-ed, subject to tlla limitattom~ cf this certilk:;;tB 

01ack (v') upplicab!e bo:< l)Qlow 

A To WelQ lor !he Empio~·~r n<tlned abov<> only 
,-] For s~()};!ng employment only 

iYl }l:\)K s CL\~ . . (") NTU?.:l.'l5:~-
IMf-'lC.l~l t<;ur,;, Rf'!l Nurrb<\1 {Pm¥} 



\•,~_.} __,,.,.,<l~n.a .,.,., 
~ S,.,f~ty Auth<:.rity 

·w~11u,." t.l~tiiliiii1« 

!omnlo- On!;;tft, I.BX ?X4 
Wfb sUe; >1'1\W,IS"~<l.:>rg 

St\JOAK 
""RSi'-Addr~$$--------------

ll KINGS POim OR., U, ETOSICOXE, ONtAAIO 
·!.'.nw:ilr;;N5;;;.;J·----

LESENA STEEL L10. 

nrsl Nam~ 
1Jif,IAJ:.:l0::_ __ 

No. 273614 

J 
SL1mp Nfl. 

.. ~-'----··--· 

Variables tor All Processes A~lll&IValuas Rlll'l\111 Qullh!ivd 

e,l·.,-.-.-,-iljp~~lu";;i~~~o~e~-N°o0m=oo,------.. -.. -__ -_--_-_-_-_-_- -''"'..----ruPl 
.. L..! __ ) l'!illi< ) f"iptl {611\IJI dlall»i\Of ~ P!jlUj 1{2" 

F'ift,r M~r~l C'J."'tifoc;\V;1> {SF A) CIJs~ {OW-~4) (ln!oun;;:honal Only) M 
~CQ-;;;t;';;t;la lnxfl iorG1 ,\Worf'AW (0W.,10·1) II/A H/A 

----------- ····-- ---------·-··--
We~rngf-'ofJti:">n (l(l. fiG. 'lto) (f)W-NS) lG FLAT, HOR!l. PLAT\:& Plf'E OVER 1 1/3" & f & H fiLLETS 

foit<lt f.htH!f'· N<J. (Ol/1---10-1) 

fi.ler Millal f'r(.'!lt;!.-1 fcH;!;~Aw. PAW (QW-404) 

~~~-~t;;;;;;;~!<l<<JFh:'Wllljint~pro*~(UifH0.1) 
f'r~w 1;_jiJM1V: .. _______ >ll.~f'lrs mlwmum ~/.: Y<li [) No 

-~~-~--- (llafors minimum \1 YW ;:::: No 

-~~~~~~~.f~~-g_:::_-;;l!,)i\{l.ij)Miitk>'hnP,'tl) (m'I··1D5) 

OJAW.PAW n' GMAWI>M.kln~-9"-~: or(!l¥/f~..,J !JM (DW-41)!3) 

Aui<.'H"ll,,; liJG \-'OIUI(!tl<X>folrni(GI AW) -·-,.·-------------.... ---·--·----------

Auloroalh:: W&kifng Varlabl~" (OW·361.J} 

'-""~"'' l)'f~ rm ~u·,:_\C:02 k1 YMJ ~-:~~L ____ _ 
Cunlin\ro\!S d1ivtl <lr h1flrlt1 ~.ohl<l"l(l (t--V/) 

" »>A 

--~1~_,__. ____ ·--·----------
1i2" ,. 
WA 

»>A 

c"~''"-------~----- .. -- N!A --------------------· 
NIA -~t!\ _____________________________ _ 
»>A "" Range auaUiied 

NIA tfiA 
...!ila_ __________ _ 

NIA WA _ ·--------------·· 
ti/A Ni_r, 

Aelual \ICIU(!S 

NIA NIA 

.Ji!t_______ _________ _ 

WA 

NIA 

Vrsual E'xamlrlBtrOfl of Completed Wet.rJ [Q'..-\>.30~ 4) SAT!S_F,AC;cT"OR""Y __________ _ 

L: Tr-ov-.sversa rom MO !ace !CN-l-462.3(a); i _ _lloogr!udmal roC~t and /ace [QW·4€2.3(!))j; [l]:s>oe {QW-46;~-2); 
0 p,p/il b""1d <J!)ecimen, WfOS'OJHesistant overiay [0\'<!·462.5{c)j; ['.') Plat;: btlM sp~ltmm. cmm':!klfHm>istanliJV(.d;ty !OW-482. 5{d)J, 

'"l .P'P" ¥Clmen, macro te~t lor l.uslcn (QW_:-46_2.5{b-1j: []_ P!st~ -SpP.clmen~ macro test lotluslDfi .. (9W-46?..5((l)j 

~~Tv:~-~~l~:;~~" i TYp~-·~--f~~m~~J ~:=-l;~~~~-i~~~:-F=":O>"" __ • 
AitenatiV>i! racliogmph!c exum•natron r~sults {QW-191) .. !:!1.8_ 

Fillet weld- fr<•clum lesl {QW-1$i 2) -~!t> __ 
C_! Fillc:t weld:; in plililcl l0\.\'·4!J2A(b)) 

Lsng!h and percent ct derects !11~------·

[] Fillet W!!tO>s in P•P6 !OW--"1~2Atc)j 

Mucto exam\ns!lon (OW~184) -~---··-- Fii1e1 size {tn} w~ X _Hi A Concavity/(:<)r\Vll~111' (in) .... W~- .. --------·· 
0\Mr tests -·---------------------
Film ~;~r sp.:.dmer.s .;Jv~.lvul<,;d by .J.QI'!:..P.ALR_l5!K --------------·------

MKhani~al ll:ll11S <;;Ond\":lud by NiA--::-C:::-:c---------
Waiding supurvised by {Ptintrmma) i{\RZA!!_ ______________ _ 

Company u:.S€NA SHXL L TO 

Test N(!ue~\e<;l by {Print name) ~'3_\~ Te~1ed at (Print adaress) ~~~~~!13:~1_!_~2.~~~__g_(_}_!>-;!?1.~~~~.~-~l!~.H~_ONT~RI_o 
1Na ;::erlrt)• th<Jt !!1o statements in this r€<:mC e.ra e«rrect and lh<1t tile test CDUPons Wf!re prepared, welded. 
of 8'3Cti<:>n !X o! lhe ASME E-c1!!H ami PreS$\Jf(i Vll%0! CodiJ 

FOR TSSA INSPECTOR U 

Ttw Welder nmr;en abov~ Ms passed the we:idirtg test requlrOO under Ontarto·s Technlaal Standetds tJnd Sflfety Acl, Oo!lwt<: nr,(! Prer.sure Ves!>e!s 
Rogu!aEcP <vu:l r$ hor.:;by au11"~n;c~Q, svbj~Ol to the llmlta!,ons of tl11s ceril/ioa~e 

C!1ect \V) apphr:at;!e box bolvw 

(v(.rp we10 for Ill" Emptoy& n-:nw;d atova only. 
LJ For seej.;mg employment only. 

_UQ'?T\~ \;l,Q'l>-V 
lnsp<!t'tr.f Na!1¥; ;Hld Nurn~llf Wnnl) 



No. 273607 
\"1\!ldil(s\.a~INi!ma in:t,al Flr~t N!iMl 

,s~~~OiAA~~-----------------------""IHN~W~----f,""~~~~ 
Rr;s.Ad:tro~ 

& KINGS !'OINT V1L IU.I.:l"'BICOKE, ONTARIO 
Employar ama 

lESENASTEEL LTO. 
S~I>W Addre~~ 

106illW~CHMOUtH ROAO 

eonwany f'Ofl No. 

-----------------11 H•·2 

SCARBOROUGH, O!flARIO 

Wt!!l!tlgPr0011h(e$)U~d $MAW 

Oa$eMatorlal(') SA lOeS 

varlabl&ef(lt AU Proeeun 

Base MelalP-Num«f!o P-N~r 

( ) Pial~ I J ) P!po (entM Clal'l'0!\11 II pi~} 

filler M\Un1 Spi)e~icnl!oo (SF!\) Cll!sso (QW-404) {lnlorm.1tlnl\!ll 0n1)') 

eo~mMt~ l!l6(1rtlar G , ~ow ¢r PAw (OW-4(<4) 

FiMtWJJt.illf·Ntr.(OW-404) 

f'I~Or Mlrt<ll Prodtd form I{Jr (iTA VI, PAW (OW-4!)<.1) 

M&(:hinsWeldln(IVarlablu(OW·3tiU) 

Difecll)IJ<;!fOQ~ Ylsuu! oonlrol 

Automal!cWeldlng Variable; /.OW-$61.1) 

Conlmumm 11/rve or iomtia v,eeldmg (FWJ 

Vac;;umor 01.1! of Vl1l:tMm (ESW) 

i C;:.n"-p~nyWFSNo vso:i 

' ypil{$) (.{]manUal lJma~hlno CJ-$qml-automol1c 0 !ll!rlomatl;;-·--·~----· 

0 To&IC<.lupon lJ Pr<l<iucllonWeld 

Rangv aoaUflml 

f~ WlTHOUll£1,..\Ylr,!L~--- F3 Wlnl OR Wffr!OUT! fl, F2 Md F4 WITH 

J'j_ ___ t.:. f_t__________ Jl THRU f>lSF1 Plt. P.U THRU Pr~·~·-------
1' 

'·'----·------
NIA 

A~lual Values 

f3&f4 
WA 

tl.'A,_ ____ _ 

/A 

WA 

NIA 

NIA 

NIA 

NIA 

NIA 

AClual VlliUII$ 

PIPE l"!oUNUMl"E"D'-------------

NfA 

,t>.ll POSITIOtiS OVER 011\. 1" AUO ALL CR:OOYE AND FILLEY 

f1 TOF4 ·----------
NJA 

_I!J.,_A -------------------
f3 o.2w t F4 e.m• 
IliA 

_lilA__, __________ _ 

·~-------------
NIA 

IliA 

HIA 
H!A 

WA 

N.IA 

Range Ouall!t<td 

N/A 

NIA 

NIA 

H!A 
Note: V:ahl0$111 "Range Qualified" are vt~lld only wllan <.>sed wlth a Qua\IUIIQ Wlilllflng Ptocadurn. 

RESULTS 

Visual E,;ammatlon of Corr.~lt~d Wekl {0W~302.4l SA1l$FACTO.[{'C ___ ~----~· ---·-·--·-~·---

C Tr;mslfersa ro~t and !aca!OW·46J:.\a.l, nlongttl!dinal root and fa~ (QY.l·462.3(bj}; lZlsroe (0W·462.2}; 

[J Pipe bend SJX<Ciffi<li"l, oorroston·r~s,sinnt ovvrlay [OW·462.5(clJ', [J Piate bend specimen, corrosion-resistant overlilY {OW·46Z.5(d)j; 

.CLflpa ~~~~0.:...!!!~9!2. .. ~~ !or r~_s!on. ,[~W-4f:2.5{b)!; _L] ___ f:>iat~ spe0met!: . .!!!f'CI"O.~:St for !vs_!?.!!..!PW.~i'l~~---·--·--

~(~•----r~r-=-¥~~~~~:~~~-- ~~.-~~YE~ . L __ ._·_-~_·_· __ "'_~_--_.-~_ .. :cr_-_--_ ... _r_,_·~--~---· ··.·~;:_:_.··=:-="-·_-_-·-~-·-··-·-·---.----~-i __ 

Aflemative radiOgraphic examination results {OW·i91).J.!lb 

Filhl-t w&ld -fracture t~st IOW·iS1.2} _N~--~--·· .. ·---~----- L~ng!h and parcer.t of def~X:ts """lA,__ ___ __ 

O Fll!t~t w<s!ds in plate {QW·452.4(b)J [J Fillet weldsln p:pe (OW·462.4(c)] 

Macro el\amination (QW-1$4) -~---··-·-··-FJ!Cet site (in.) . ~~~- ·- x . ~!~ C'..OOCilVilyleonvexity {ln.) _m.ti___~---- .. - ······----~ 

Olher \e$1$ --~·--·----~~-~ .. -·-----~-~------· .. ·-----

Frtm m specimens (IVaiVallld by JQMfA"ffi?At.:~lL. ··--------·-·------- Company _ __,.LEcSo€oN"A'S"TEeEolol"TOe·~. 
Meonanical tests coru:Jucted by _l!!A.__ _______________ ... ___________ Lsl>oro:~lory le$1 M. ))J.A__ ___ _ 

Welding supervim by (Print name) .. ~~5~.~--·------------------------
Test requested by (Prin! name) -~-~-~~~.i.'~ JURUKO'{___ . ------·~-·- Test~o at (Pr;nt address} 1!)60 SiRCHMOO!iT B9AD, SCAR1!0ROJ.!Y~~Q~.!~J.9 .... 
We cartlfy 1h!l.! IM stdtemants In tnl!; r~rd are oorfact Md th;;.t tha tost coupons WiJia prepare-1, wu\de-:1, and tesled in acoord<Jnce With thll reqtiile<nents 
ol Section !X of !he fi.SME Boiler ar;d Pressure VI!S$61 Cedi;!. r/ __:/ 
QrgaOitalicn _!,!'.SEN~.?.!EEll..TO ·---- ·--·- Sigf'!<l!t.Jra f'_,_-___ (;/l·~~t,..{4 Dale OI·IS·20!l 

--·--~------·-----·--·----------- ····------....-!...~' -~f¥YY,T··-···--. 
FOR TSSA INSPECTOR USE ONLY 

·------·-----------.... ,,, __________ ,,, ______ ... ·-:;-cc-c-;-:;:--;-;-;-:-c-;-;"-:-;:-c.=--=:--... 
Tne Welder neme!l above has passed \he: w~!diw,; teS\ requlrBd under Ontario's Technical Standards anrl Safety Act, Boilers and Pr!ilsSl!W Ves:><'J-1:> 
Regulation ilnd is hi.lfl~by aulholiled, .subje~t w th$ !imitationl> of this c~u;flcate 
Check {v') applicable box below 

[X; To wc:C lor the Employer named above 0$\l\f. 
0 For reeKtr-.g emptcym-ent on;y, 



{ 
' 

F3 WITHOIJT & F4 Willi 

P1 ~~ ':'P1c_ __ _ 
{ ) !>tate t ll. 1 PlpQ {enlsf diarootw ~ p~) ,. 
fJI!etMe\;J;ISpoed!catltfl {SFA}Ciass(QW404)(tnloml<ltiOI'I:ll~l'liYJ _ _1,.1'-~--------
Con>umabRlw...t!rt!orGTAW;:,rPAW(OW-404) 

Welding f'(ll;ltioll {IG.W, at.;;.) {QW~05) 

Manu•l orStmi-JWIOITilltiCl' Vadabtn (QW..:ISO} 

F1UorMobJ PtOOI,l(;l ~m TotOTAW, PAW {0W•4{)4) 

Wnki tlo!}OS~ lhidnass fur aacn IW!ldillQ pmCirns~::w:ij--

PrOOJs!<1~~ "···-- 3l:IY0!5 minimum f7 Yas r:) No 

f'r()o::a$5 ?:. :;Jl(l.y(!!$ mlnlmJJm f:1 YM r: tiQ 

~~lon(vphlt~~lhl\i)i9W-405} ------·-·-
GTI!W, PAW01 OMAWbac}dnggav; erOfY<Iw\l,!(ll' (OW·~l 

(JMAW 11anst.:;~r modG (spray/globular or puls<l to shot1 cifcJit){OW·409) 

GTAW v.m:l!ngc\lrr$n11WO & polarrtr {AC. OCEP, DOEN)(OW40S) 

Nal:lhlna Wtldlng:Varlable5(0W-361.2) 

Dlr<W! 01 t~>lnOIIl >risiJal ;;oC'c":"c._ __ _ 
Autom.:Jiio tuovoll"'!j4COnlfOI{(;T /IW) 

l.utomeuc Welding Vo!t1Abt$!J (OW-®1, 1) 

ElhH Muta!(EBW or LEW) 

Vacwmorout Olllacuum {t'BW) 

WA ,. 
~-----·-----N!A ____ _ 

HIA 

WA 

WA 

NIA 

N!A 
AotuaiVatucs 

WA 
_!l/L _____ _ 

NIA 

NIA 
AQIUal Values 

lilA 

NIA 

filA 

NIA 

f"J WftH OR WITHOUT & F1. F2 tnd f4 WITH 

P1 nlRIJ P1$f, P;4, P411HRU P49 

PIPE 1"lo UN11M!TEO 

__ W_A -------------------
ALL t'OSIT!ONS OVER 01A. 1" ANO AU. GROOVE ANO At.~ET 

Range aualtflad 

Fl TOF4 

NJA 

JlliL__ ____________ _ 

NIA 

WA 

WA 

WA 

~----------------------
.llL~-----·--··----------

N/A 

Range auallfftd 

-~~~---------------
WA~·--------------
NiA 

N/A 

NQ\e; Values in "Rllll!l'l' Ouallliedft lUll v~lid only wh'-'11 uted wltb il OUil!lfil':d Wt~ldlfl~ P(O<:'Jdure, 
RESULTS 

Visual Examlna!lor. ol Comp!al~d Weld (0W·302.4) S~AWJI~Sf~A~C~TO~RgY _________ _ 

0 l"rar.sverro root and 1actt [OW-462.3(a): 0Longttudina1 root and face jOW-462.3\blJ: GZIS!de (QW-462.2); 

Ll Pipe bend specimen. C<JrrcSIO!HSSIStant overlay (QW-462.5(cjJ; n Rate berm specimen. corroslon·resislant OVOi"lay [QW-462.5(d)]; 

[] Pine =ecfmen, macfl.l test !Qr fusi<;m QW-482 5(b)l,· 0 Plate specl!Mn. macro test lnr filSIOn {OW-462 5(e1l 
I I ' -.;;;~--- - ... "''"" t·"··· ... _!¥.~--~-i~-~-~t.___ _ ____ !Je?______ '"'"' .!:!~.S-~.!1__ T. .. . .!Y.E!L __ .. ~-~--~'--''-"'''--!----'"'-"""---! 

~-____j PASS ____ +------f-----!'----J.-----+----~ ~-------~~ 
~§.!Q.l._ r ~>Ml~--·~· .. ··· _______ 1 ______ ...... ! 
L J .... _L _____________ , .. ____ ! 

Altematlve radiographic exarnil'lation results (QW-191).~-- ---.. ···------" 
~~-------

Fillct weld - fracture test (OW.1St:2) _.,w~•---------- t.ength an<! percQnt 01 defe-cts !YA_ __ 
O Fii!e! welds In plate !OW-462 4(bH 0 Fri!ct Wlllds in p!po [OW·462A(C)I 

Macro e~amlnation (QW-164) .~1~--~ .. - .. "_Rllei slut {In) !#A- ........ _ :.: ~~"- Concevityk.mwexl!y i!n.) -"NI~A _________ _ 

O!Mr IBSIS .. -------~--·-----------··--~---·------·-· 
Film or spet;imens eva1uat~d by _IQ!I_P_~I.~~- .. --. ------ ('...ompany LESE»'ASTEEll;_~£:_ ... 

Mechanical tests conducted by .J!fb..__________ ----·-------- Laboratory tost r10 J]!h_~ .. ·-··-·--··--··-· 
WeiOlng supe!Vised by.(Prlfll name) _f~~.!!i.-~----·-------
Tes! requested by (Prtn1 name) VLAO.!._~~~ .. J.~_RUK~----- Tasted at (Pfmt addf~ss) tl'laO BIRCH MOUNT ROA.O, ~BOROUGH, OH!~RIO .... 

Wa certify that the statements in th!s recora ;"'fl!- corr!M:t Md tMI the t.:.st ooupons w¥e prepared, W>illa.m. and te!iled in aooordnocc \Will lha raquiromants 
of Seclloo IX of the ASME Boller and Pressure Vessel Code. ~ ..;/ 

Organization J:§.S£t!P,..§!!5.!:!:.T.q, ___ ~·-·------·-·-· ·--------- SignatvrtJ ~-·-·-__.!:_d_'!__1_U£_~~--'----· Data . 01·18_.101~ 
L-~~~-"---~---" ... _________ ......... ~~-~·.----- .. -·~~~~i~~~~~!:~.~-l!.~~ .. ~-~~~-- .. ·---------··-----~-~~t~--] 
The We!dm na~d abov& !las ~sed lha welding ttmt wquirad under Ontario's Technlcai Standards and S8foty Acl, Sollers and Press\Ua Vessels 
Regv!sUon and is hereby auU1otlzod. subject to the llmi!atlon-s of !his r;~rtificata. 
Check (v') applicable box below: 

Q$1 To welc fot the Employer n!l.f(l\Xl e.boVQ ¢nly. 
0 R:lr seeking efllliO)'ment only. 

__ 1:::::1.JJ.:.t , 1? S'ol'J t c} 'TtTn q .\ ~ 2 
!fl!lplmlm Namrt and NlJIIlbM (ll11n!j 

fi'/troei'{00/10) 



SC~A~R~B~OR~O~ll<l~·~K~O=II~TA=R=ID:_ ____________ • _______ ~·-· 
WeldingPfocess{t>s)1Jwd FCAW 

BaseMaterla!(s) SA~t6·1Q 

<lacking maf4r!~l (1\11\lmlth:urt) 

Fll!c-r Mula! SpiJO>i~l;lll()f'l jSf-1\) C~1s5 (OW·dl)~) {lnfm?.tinn:~]On:,O) 

CQ/"IWIYI-l~IG l!"">lift lOt {iT AW or PAl,',' !OW-40•1) tl!A 

'" 

Ac!UII!Valll:llll 

Atolua!Vnlue"' 

I2J TeslCot~pon 0 Pr~>ductluuWcld 

IUA 

FLAT & HOR_IZONTA!., PIPE OVER '17/tH A!<ID All FILLETS 

..£! ______ ,_______ ~"'7'7-' "~""'"'.f"'----------·------·-
Wl• N!A 
N!A N!A 

~----
N.\1\ 

MIA 
f)iAW. f'f._W Of G.MAWh~~k;,g gaa. ''' OFW!<'+l 9<1$ ((JW.4C<il) ARG. 9~%, COZ :w., Ol 2% ···-·-----------

Actual Valusa 

Oiructo:r IOITIOl(l. VI5!1GI 001\l<ol _,,,,.,_ _____ .. ______ _ 
Al,li{'IN~.C ar<.> I'O~<IQec<.:mllvl {QTAm !A - -

U!A 

WIA 

NIA 

~----------

MAX TO BE WEtof.D 

~""'''--------- ···-.. ~-·------.Ji!.i!! _______________ _ 

SAN~E~-----------
SPRAY 

WA 

-~~------------
HIA 

__!<_lA ________ _ 

IliA 

V,;wum l"!l m~ otv~wum (ESI'I) 

W(' 

I<A ., •• 'c-c--::-~ 
Not": Valun In "Flail!!'! Ollllll1iad" tnl! valid only when uliOd with a GWlllllad W&h:Hog J>roroduru. 

RESULTS 

V1sual Exam,nation of Comp:at!ld We!O (QW.-302.4) SAT.a.f~.T.Q&'C ___ ". 

D Transversa root and face {QW-<l62.J(a), CLO!lgJ!u;:lind! tOUt anti faca {0'.\1-462.3(!:<}); [£]Side (0W-452.2i: 
,--, ,. "l 
U Pipe bencl $ptltimon, corrosion-resistant oveMy {QW-462 5(..:)); LJ Plats bend $fBCimen. Ctltn.i~ion-rasl$!!'<nt 6'/Mii'l.y [Q\lV-462.S(d)l; 

~ Pipe spec1man, macro test lor !Uslo11 !OW 4132 5{bll _· _ PJ .. ~e spec1men, mac'o lezt 101 fus1on l0W-4""62="5(r•~ll'------c 

~~{~~~h~f~~~-~=R'-- -~t =fl2•ill~~-~--[:~;~=:=-~~-~--~d=;~~~ 
Alternative rad:~raphic examimrt<on results (0W-191)J!/6. _________ " " ......... _______ _ 

Fillet wold- fractur.; t~s! (OW-181.2) WA ... let\gth and percent or de!ects _!<fP: .. ___ _ 

[J Fl!fel welds in plate {OW-452.4-{bl! LJ Fillet welds m ~4pe [OW·4$2.4(c)} 

Mat:ro ;;xam1r1ation (OV/-184) -~~-- .. ··----------F~let &lze (ln.) lilA..~--, ___ x -~- Com.--avl\yfwnv<v.ily (in_)~--·· 

CthElr tests ,. ... --------··-·-----........... -----------·-·---~-
F1lm or l>pecimens evaluated by J~TRl"""-"""'"'-----

Mechanrcal tests l;Ofldl.lCI~ l;y __ill_~---"-- ..... 

Welding s<.~pervlsed by_ (Pr1R( n<~m~} DEI-lNiS RAAI8ROSE __ _ 
....... ·-----~---LabOratory test no. WA --·-----~ 

T.:-st req!.lestoo tiV (f'rinl name) Vl.AOtMlR.J~UKOV _______________ T~ted at (Print adOress) _1~_B)~C~~19i'~!f:Q.~._S__§~_I!?_qgouGH,__QYTAR_!_(!, __ _ 

We carlily lhal1h0 statcmen!s .in this record om oomm\ und l!!al tne test coupons were preparM. wel(:le!.l, ana teste<: 11'1 a<X\Ordance W!l1l thil r~:~qu,r!Jmonts 
ot Soo-tion IX of tht! ASME Boiler and Pr111~sur6 ve~~e: COO>:- j/ .:Z 
Organization UiSE~ Sl_EE\,_t~D __ ------·--- Signature _____ j:_sl!!_~------ DatQ: __ 1fl·\S·20"i_!_ ... 
·-----·-----"·"" _____ ----------.... ------------- ...... ------------- . _l~_::'':~_:t·_~l_ 

FOR TSSA INSPECTOR USE ONLY 
~~--c:;-----c-----~--- - -

ThQ: Wt~!del f1am€1 aW'ffl has ~sBd (ht'!Wt~h.ling te!;\ r?quirctl ur!ile1 (mtario's Technical Standards Md Satety Act, Bcl!t:m; ano f're~3ure Vessell! 
R.ogu!a!mn and !S het'.lby aulhotiz.xl, e.ubjed to lila lirr.%tiona ot this cuttil\cate. 

Checf; \!"') applicable box tleiow: 

~To \~IO for 1M Employer named a\:ove only 

C: Fot Stl(!l\lng nmpmymenl oniy 

_l'n) y,' 1L-.:S.<:L"\.-\ CJ ,._. ..-:~@ __ "\__,';;_<-. 
111<!W{rt\ll N~me and t<tm.\:l!' ;r1.nl) 
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Ml/1'-lllhld• 
IIW.M~mt~~ 
to~duedmmtofOII 

ROAD 

SCARBOROUGH, ONTARIO 

Proor'llllfl'f~ 
lil~it60~ 
tppwoll• tW~ p-<».~ 

ONT 

Welder I Welding Operator Performance Test 
ESsal tie soudage 70507 ' 

6-1 

'I 

i'!b":r.:--------- _'{[.Eo;$,_,_, ..Jli'~~CRrc,Lt.DtL __ lfiTH OR ljiT!lO!!T BACKING 

p1 to ?1 pl tbru p11 + P4X 
0.750 11 PLATE SuPLATE & 2 7/8" PIPE MIN. ------E-7018 

F4 NITHOUT BACKING 
F1 thru F4J<1ITH BACKING 

NONE 

3/4" 8" 

3G GROOVE & FILLET F&V 

~UPHILL UPHILL 

NONE 

NONE 

NONE 

NONE 

NONE 
l!QNE 

~~~~~={OW·»'l.~1-------'Vec•c.T:_,_._.!':A,;C~C;eE!;.!:P.!T.:;A,_,B,;L:;E,_ __________________ _ 

=:::~~:~~fiNii"""';r----------~~~~:~,.,-----------------~, ==:.= .. '!r~~~-----'~:ur ~ W:~t=:l:l--"--- ::0, 
·r~~~~~~•;H~y L~SENA STEEI, ~~ -----------~~.,,.-------

Min-Istry Us(lrfl4sent9 au mtnlstl!)ra 

ion IX 
Tutfleqoo$t:get MR. , C.. VtD1 Nil/+ 
Eullld:IJt»>ll'o pat l?"fWkiri1ij !N&n..,IW• iiW+ii 

~~f~m~i 
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Macro c·xamina1i0!1 (QW-i&l} .!'!!.~"' ....... ,"' ... , __ )·lll"t sfze (lfl.) ... ~Jt-_ ........... x _!!_A__ ___ . Concavlly.'coni!Ol'iiW (in) .Jl!A 

OtMr t01>ls .. ·--------------- _ ...... ---------

Film or ~Pecimens ev<~hJ<lt$.1 t;;y . ...10M I>A~.Atg_K_ __ 

Med•t~nlcal rosts t..'Onduded by 3.Mtl!ft1Q.GEM~1J;JML.1E~J.I~(l 

'.Ve!tiing superviso<:l bj'. {Prlnlnamf.•) -~~~-~~~~---···-----· 

Company _I.ESE~~Ji~~~~!.P ___ _ 

Leooratory tast no. -~l~~!Jh2-1~1L 

Test tequa.5tM by (Print nama) .!.!J~~::-~~!:!0 ......... "---------- Test~d at {Pik'11 ~:ddtar.t;} ~-~~~·B!RCHM9UHT ROAD, SCARBOROUGH, O~J!AA!O 

w~t cerll1y ihalthG: stm\ur,ent.s in 1\1is record Sf!) ,:vrrect and lha! ihG testo;.wrJOns wwe !"BP<Ihtct wa:de 
O! Sti\'j!Wl t:< (.)l the ASME Rm!<>! i!Htl PH~~$Ufe VB:>:l.f!l (){:<l('l 

QJgam-;:<Ulon .l:~S-~~-~-~!~~-~-~!2. -~-·-.. -........... -- SlgM1urQ -·-- ,// 

ntl t~accunlflriC~ 'Mill \!~e Hlqwem.;nts. 

Oflte ~!·3~·~!:~-- .. 
(mo,«-l'<n) 

- --- -----F(JR TSSA INSP_:_E_cC_:_TO:.R=U=.cO_:_N_cL Y_:____~~---------==::~~~==-==------l 
The Weltl.:1r neme\1 above hn,; p<!$."-Cd the wefd1ng lest r~(\tllred unct'"r Ontano's TechnicaiSllmdards and Safety Act, Boiler~ and Pr>:~ssur$ VG$...%($ 
f!~gulat<or; anO i$liereOy autllorized, subJect !o !he i;rnitations ot th•s certificoa~ 

Ch~d' (V) opplimb!e t:;ox l.JQfOw 

:}:: 'tt) Wuftl !or thO Eri!piO'/flf (lfl!Md lJM\•fl Of!ly 

:- ·; For seeKl!'lq EmpiOYlltent 0111y 

t:<\Jt\J.i?,. .. SoJ:-u --·"' '>IT(/b£\_~..:1,__ 
h~{h!Ct~'' NOfh'l ;1KfN1ifr.bei(PfJ(;\"j'-



! 

~~:?l(willif"h·ilh~-------------"·---
O"W M1.'1lll f'·Nwnlw IV P·N~mt>or 

__ ( ___ )!.', _l ~~~-~~-L-~ . .L~.!:_(Mtla<dlM1!l~~}~ 
fll!li,Mn!o!b)xlc.;t~<;Atlon {Sf A) Gin~$ {()W-404) (lr.l<ll1!l~14."KK~fl)<lty) 

Cll%u<OO"b!Q !nseliforGTA'ii-:.; f'AW(CW·4Colj -

Wli~Jlft'J f'osiUQit {lG, ro, etc.} (QW4QS) 

Manu;d ot Soml-alllomalle V:arlablu(QW•3&0) 

fi'lilrM-<taU'· No.lOW-404-) 

"'"fd~f-~.;.\"F;';IrxGTAW,PAW{Q~V~/-4-cc,.c)--

Wdd da;>otilll>l<:i-;ne!l$ lot <>:WI\ Woldlf\;;1 p<Q<".O~ (QW-~Mj 

i'tc.:@n\· SM&W 31ay~r&m'ruml;m $;; Vtl! n No 

_ _f2L" _eL 
£L__f_:_J.QJJL:l __ 
----~---

?Ci 
Aetuat Valuea 

------L---

.P!LUf2i22LfP9!l,P41 &t2UP4.1 
!V4Y. fD Bf «jflflJ'iil~/if-2..'81.1"" 

---E. H P!PCZB 'D.O ---
wmgeauulffi~ 

__ J: _!_.I!I!lJ,}_£!}_ ---

if[J:i)(''i'Q:.E_£.jij__(J'Qfl2 
------~--

P~~s 2· ... 31.~;y(l<~ m'flll!l(ff!) 0 y.,_~ 0 I# 

V1lrlital Pftl{I!~Wiol"l (~p!l•lirrlo"Nnhll!) (OOWC·C<O=SC) c-:-c;:;;;-:;;:;,---
_r,-:A\~·.:~1-.V,Y~::"_~~~?;'»'',..- OF\ 'I W '#~ {0\'/-408) 

--------- --------=------
GMAW ~<lr.t~llr 111001.' (SPra)'lgi<lbda• Of pulM.• U. s!)oJt c;rcuii){OW-40'J) 

GlAW I'!C~Ing ~urfMi type l. pll!arily (AC, DCEP, DCEtl)(Ol'/-mE'<) 

Mach!nf W~lding V.llrlablu(QW--3!i1:2) Actlr/IIVa!ucs 

------~- ---~~·-···-·~--~ 

tJ!IVLn PL£ 
Aut<>matlcW-llldlngVurlabl<a(OW461.1) 

FilleTM-;>1;!.l tEt1W cr LBWl 

lllHr 1¥1Xll¢• LBW (C02 !a YAG ek.) 

V~cwm (Jri:<.A<!I ~f.CUUfli(EBWJ 

-~--------------------:.c,c,c,c,,c.,c,c,-::tn"Ran9~~ou~u~J~d:~~-,.-,-,-,-,-Y.,·;h~~~--;;d-wi-'"-'-o-u~tn~-W~>~c:~JngP--;-m::-,-... -~~~---~--------------
RESULTS 

Visual 'E:<t.011Mlkln of Compleled Weld (OW·302.4) _____ fl_{_((f?o:J8Lf3: __ _ 
0 Tronsvarse roo! nnd taco {QW-462.3(a\; 0 Long<tuckMI toOt Md lace fQW-462-~(bll: [;(l $id9 (QW-462.2}; 

C Pip'l h<mO ~;poc.lmen, CQrrosloM~~I~;tant ovNI<IY [QW-462.5{cjJ: 

_ _ _ _ ... W . .f!P.!_~_e_clmM, macro iwt tor fusion {OW·4'62.5(b)); 

f
' __:ryl-j-·ij'#-J---Ty"" . R••0t 

f] Plnle \Wiu.l speclmen. cllm):l"ion-reslstant ovmlny {OW·462.5(d)j; 

0 Piau~ spodmcn. mac101cs_1 for fusio!!J9W-AS_Z.5(a)) 

:;~:~~~~~:~r~,p~r~·"·"-==1 _510. ,_.._ .. .... 51.0.<,-.. b,tZ:. 
... :iJ.DJ- __ . _ . Q, JL _5utu0,_/· ~+--'-'0"-'' !?.:"" 

L---~·········. ' ------------- ---- -·~---'--
Ailernatlve rm:iicglt~phic exllmina\lon resu!!s {0W·181)•-------

Fii!at w.old - fracture test {OW-181.2) ----·--------.. ---- ----------- Leflg\h and po:<rt-1>1'11 ol d~lecl$ ------------------

0 Fillet \'.--e!ds ln pl<>le{QW-462.4{b)j LJ Flll~l welds in pipe {OW·462.4(c)j 

Matft:> examiMtlon jOW-184) ________ Fillet s!JQ (in.) __ x ---------- Com:.awty/convox•!y (ln.)----------

OlhM le-sls ---------------- ··-·· ----·····----- ----------
Film or 1lp6'dm<;n:; {llla!ualod by___ • ~-'"·---·----~--------·COmpany---------~· ... ________ _ 

Mtternmi~;~>J lesl$ tondu~1ed by ______ f:llff18/2t06f. llJ4rJ[I?..i.Jl...L...C.l0AJ£? LabaHl!ory lest no. __ 62._q.L9.6 .. : . .2.D.J2 
Welding ;;upervi$1~tl by __________________________ _E(.}./Z.'Z_A!V .. _ --·-·-·-·······- -----------------
Test t.;queslell bY (Prlt1t oamill -~IV!rL/?4(f22kl t-i_!( _______ Tcslcd at (Prmt addlfm) _ _lQbQ_8.t12CYtYJOUVf 5(Al?. 

Check (v'j apptkable bmt below. 

EJ' lo weld fer 111e Employer n11med alhlvo only 
n F<:lr ~eklllQ emp!o~ment onlv. 

Co<>i\\~-~ ::"'~ "'/IS' 
11\r.pe~lar Nz,mo aM Nll'ntli;r ~p,;,-~j 



s 



( 

PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

Non-Destructive Examiner Qualification Records 



( 

I 

KV INSPECTION SERVICES LTD 
Established 1980 

1486 Wallace Road, Oakville, Ontario L6L 2Y2 
Office: (905) 844-9448 Fax: (905) 844-6697 

www.kvinspection.com Email: kvinspl@aol.com 
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EDWIN DUITSCHAEVER 

Natural Resources 
Canada 

Ressources naturelks 
Canada 
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lblf' d'Hitl$\kon 

Uok ._... ·-MII,._M) tM •1111H r.4M...,. t•lot,. ... k)<ff Oil ......,._..-N ..... ~~ .. c-.,t~. 
<"orn•..-1••'W--...,_n.......,~••-..-r••-,..,...__.,. 
ltt-.s-..tl"(-.... <:...-t••t•-
(_'ofrmlv<' knw:s ror !Xt-r II rar risioo. 

V~ClMT~pourl• ri!ioed<'IXI Jrisltdhtocr. 

~ltllff' I I HIHHI:.\' 

II II Mil II 

1•1 Natural Resources 

Canada 
Ressources nature!~ 
Canada 

M•lhod ·-~ """'' cm.Ualt- Oak rtcff1, 
Methode Nh'eoau Sl!dftlr llalfo «n. natt f'foeft't. 
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KV INSPECTION SERVICES LTD 
Established 1980 

1486 Wallace Road, Oakville, Ontario L6L 2Y2 
Office: (905) 844-9448 Fax: (905) 844-6697 

www.kvinspection.com Email: kvinsp1@aol.com 
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MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

Non-Destructive Examination Report 
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/ .L~~~~A~A ~ • EEL L'I'JJ 
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NDE MAP 

CRN No: W1159.2 

CUSTOMER: ECODYNE Ltd. JOB No: 12-32 A- G 

VESSEL TYPE: AFTER FILTER VESSEL 
TOP.-18.22 mm MIN.* 

SERIAL No: 0411-0417 

HEAD THK.: BTM.-19.05 mm MIN.* SHELLTHK.: 19.05 mm NOM.* DATE: Dec. 18. 2012 

CODE ACCEPTANCE LEVEL: RT -2 

CIRCUMFERENTIAL SEAMS: -~S,_PO'='-.!...T __ _ LONGITUDINAL SEAM: _ _,_F-"'U=LL=----

FULL ON LONGITUDINAL SEAM & FOUR (4) SPOTS ON HEAD I SHELL CIRCUMFERENTIAL 
SEAM JOINTS AS SHOWN ON MAP. 

* THIS INFORMATION PLUS WELD 1.0. MUST BE ON ALL FILMS. 

12-32 A 
12-32 8 
12-32 c 
12-32 D 
12-32 E 
12-32 F 
12-32 G 

C2. C I 

SG1A @ 
SG1B@ 

L1 

LL1.2 

_1_ 

L1 'f/t8/t3 C1(j)(t'f/J3 C2 os/1-t/t:J C3oS'brhC4os-/ty/J;I 
L1 '1/!f/13 C1 oSI<>t/IJC2 os-/r4t3 C30.itit.b'C4 G!>/(r/15 
L1 6r>/ot/t'3 C1 oSi!Y/!.1C2 •sh=!t.!. C3as/tt/aC4os/JY-/t3 
L 1 o> l•tltJ C1 C2 --- C3 C4 __ 
L1 •>(61/13 C1 C2 C3 C4 __ 
L1 °S'I•tltg C1 C2 C3 C4 
L 1 or>/NitJ C1 C2 C3 C4::---

MPI : ALL AREAS WHERE TEMPORARY ATTACHMENTS HAVE BEEN REMOVED AND 
ARC STRIKES HAVE OCCURRED 

MPI : LIFTING LUGS 



KV Inspection Services Ltd. 

Location 

Project 

Procedure 

Base Material 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 
RT 

P.O.# 

Shop Order# 

Exposure 

View Double Wall 

Number of 

Minimum Source to Object Distance 

Date 

Date 



( KVInspectio.n Services Ltd. 
1486Wallace Road 

OakVIlle, Ontario LOL ~Y2 
Phone: 905-844-944$ 
Fax: 905-844-6697 

KV l~sp&trtlon Techniqian 

oust9mer Repm~ntatln 

Radiographic Examination Report 
RT 
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Amartin'sA NON DESTRUCTIVE INSPECTION 
AND CONSULTING INC. 

'( Magnetic Particle Inspection Report- MT BOX 82042, WATERDOWN, ONTARIO LOR 2MO 
BUS.: (905) 317-3313 

Specification - Acceptance Criteria FAX: (905) 332-8225 

As per ASME - Section VIII, Appendix 6 

Customer: Lesena Steel Date: May 16, 2013. 

Location: Scarborough, Ontario SN# 0411 

Project: Ecodyne SO# 12-32 A 

Procedure: NDT #3 Rev. 02 M File: 13M-4971 

Technician: P. Martin GET CGSB - ASNT Level II 1696 
CWB- AWS Level Ill 1154 

Material type: Carbon Steel Material thickness: Varies 
Test EcluiDment- Drv Method 

Yoke- source Magnaflux Y-7 AC - continuous method 

Indicators 825 R- Red Dry powder 

Background- (optional) Chemetall oakite 901 B White 

Light meter Gould-Bass DLM-1000/1500 SN # 071097A 

Light source Trouble light- white light 

Reoort - results 

Item -ID Description Technique Defect Results 

12- 32A 

Temporary attachments & arc strikes ground areas L&T No detectable defects 

Lifting lugs welds& HAZ L&T No detectable defects 

Tailing lugs welds& HAZ L&T No detectable defects 

-

Note: Sharp corners to be blended 

' .. (ft 1154 ~~ 
---\ _,) .. , . "PETER N. MARTIN ,.,.. . . . . . · 

''-\---:'--~""-~---~·=· ;~,·~: ~~LE~V~E~L;ill~~._i:J-
0 

: ... P.ete.r.N·M·.~rj. in .. 
' v,:; ~"~.>' ' • . CWI. 070:)0017 .. 

P. Martin, GET "'0 WELDING V · OC1 EXP. '12111201 
CGSB/ASNT Level II 1696 

Inspector: C::: 
~--1 

CWB/AWS Level Ill 1154 

Customer Representative: Date: 



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 

Location 

Project 

Procedure 

Base Material 

Weld Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Worksheet# 

J 

J 
./ 

Date 

Date /3 



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Pho.ne: 905-844-9448 
Fax: 905-844-6697 

Location 

Project 

Procedure 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Worksheet# 

View Double Wall 

Number of Exposures 

Minimum Source to Object Distance 

Date 

Date 



martin's NON PESTRUCJlVE INSPECTION 
AND CONSULTING INC. 

Magnetic Particle Inspection Report - MT 

Specification - Acceptance Criteria 

BOX 82042, WATERDOWN, ONTARIO LOR 2MO 
BUS.: (905) 317-3313 
FAX: (905) 332-8225 

As per ASME - Section VIII, Appendix 6 

Customer: Lesena Steel Date: May 16, 2013. 

Location: Scarborough, Ontario SN# 0412 

Project: Ecodyne SO# 12-32 B 

Procedure: NOT #3 Rev. 02 M File: 13M-4971 

Technician: P. Martin CET CGSB - ASNT Level II 1696 
CWB- AWS Level ill 1154 

Material type: Carbon Steel Material thickness: Varies 
Test Equipment- Drv Method 

Yoke - source Magnaflux Y-7 

Indicators 825 R- Red 

Background - (optional) Chemetall oakite 901 B 

Light meter Gould-Bass DLM-1000/1500 

Light source Trouble light- white light 

Report - results 

Item -ID Description Technique 

12- 32B 

Temporary attachments & arc strikes ground areas L&T 

Lifting lugs 

Tailing lugs 

Note: Sharp corners to be blended 

Inspector: 

P. Martin, GET 
CGSB/ASNT Level II 1696 
CWB/AWS Levellll1154 

Customer Representative: 

welds&HAZ L&T 

welds& HAZ L&T 

Date: 

AC - continuous method 

Dry powder 

White 

SN #071097A 

Defect Results 

No detectable defects 

No detectable defects 

No detectable defects 



( 

KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 

Location 

Project 

Procedure 

Weld Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Worksheet# 

Exposure 

View 

Number of 

Double Wall 

Minimum Source to Object Distance 

Maximum Distance from Source Side of Object to Film 

Date 

Date oS 



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 =~~= 

Location 

Project 

Procedure 

Weld Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 
RT 

P.O.# 

Shop Order# 

Date 

Date 



Amartin, s.A NON PESTRUCJ1VE INSPECTION 
. . AND CONSULTING INC. 

Magnetic Particle Inspection Report- MT BOX 82042, WATERDOWN, ONTARIO LOR 2MO 
BUS.: (905) 317-3313 

Specification - Acceptance Criteria FAX: (905) 332-8225 

As per ASME - Section VIII, Appendix 6 

Customer: Lesena Steel Date: May 27, 2013. 

Location: Scarborough, Ontario SN# 0413 

Project: Ecodyne SO# 12-32 c 
Procedure: NDT #3 Rev. 02 MFile: 13M-4971 

Technician: P. Martin GET CGSB - ASNT Level II 1696 
CWB- AWS Level III 1154 

Material type: Carbon Steel Material thickness: Varies 

Test Equipment- Dry Method 

Yoke - source Magnaflux Y-7 AC - continuous method 

Indicators 825 R- Red Dry powder 

Background- (optional) Chemetall oakite 9D1 B White 

Light meter Gould-Bass DLM-1000/1500 SN #071097A 

Light source Trouble light- white light 

Report - results 

Item -ID Description Technique Defect Results 

12- 32C 

Temporary attachments & arc strikes ground areas L&T No detectable defects 

Lifting lugs 

Tailing lugs 

Note: Sharp corners to be blended 

P. Martin, CET 
CGSB/ASNT Level II 1696 
CWB/AWS Level III 1154 

Customer Representative: 

welds & HAZ L&T No detectable defects 

welds&HAZ L&T No detectable defects 

Date: t) s--'?. / 13 



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 
Fax: 905-844-6697 

Location 

Project 

Procedure 

Weld Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

View Double Wall 

Minimum Source to Object Distance 



KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905·844-9448 
Fax: 905-844-6697 

Location 

Project 

Procedure 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Worksheet# 

Date 

Date 



-

• • • Amart•n, 5 A NON PESTRUC!lVEINSPECilON 
. AND CONSULTING INC. 

IV 

Magnetic Particle Inspection Report- MT BOX 82042, WATERPOWN, ONTARIO LOR 2MO 
BUS., (905) 317-3313 

Specification -Acceptance Criteria FAK (905) 332-8225 

As per ASME - Section VIII, Appendix 6 

Customer: Lesena Steel Date: May 31, 2013. 

Location: Scarborough, Ontario SN# 0414 

Project: Ecodyne SO# 12-32 D 

Procedure: NDT #3 Rev. 02 MFile: 13M-4971 

Technician: P. Martin GET CGSB - ASNT Level II 1696 
CWB- AWS Level Ill 1154 

Material type: Carbon Steel Material thickness: Varies 
Test Equipment- Drv Method . 

Yoke - source Magnaflux Y -7 AC - continuous method 

Indicators 825 R- Red Dry powder 

Background- (optional) Chemetall oakite 9D1 B White 

Light meter Gould-Bass DLM-1 000/1500 

Light source Trouble light- white light 

Report - results 

Item -ID 

12- 32D 

Temporary attachments & arc strikes 

Lifting lugs 

Tailing lugs 

Note: Sharp corners to be blended 

Inspector: 

\ _ ____...,, 
P. Martin, GET \ 
CGSB/ASNT Level II 1696 
CWB/AWS Levellll1154 

Customer Representative: 

Description 

ground areas 

welds& HAZ 

welds& HAZ 

' 

Technique 

L&T 

L&T 

L&T 

Date: 

SN # 071097A 

Defect Results 

No detectable defects 

No detectable defects 

No detectable defects 

Peter N Martin 
CWI 07030017 
QC1 EXP. 12/1/2015 

' 



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 
Fax: 905·844-6697 

Location 

Project 

Procedure 

Weld Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Exposure 

View Double Wall 

Number of Exposures 

Minimum Source to Object Distance 

Date 

Date 



( 

KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 

Location 

Project 

Procedure 

Weld Thickness 

Reinforcement 

Film Mfg. 

c 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 

RT 

P.O.# 

Shop Order# 

Worksheet# 

Exposure 

Double Wall 

Date 

Date 



--~--

K'flnspection Services Ltd. 
Radiographic Examination Report 

RT 

r::~----
k,:;·· 

' 
' . ' ' ' .... ... -i-·--------1---··· 

( ~~:J~~~-~r~~--~ -' ,u=l~t i 
--r---~~----~--1----+-~---f -----· ·--i ---+--------~~- : 
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; 
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artin's;l NON DESTRUCTIVE INSPECTION 
AND CONSULTING INC. 

''rT··~ 'T'TTTT-·i-1 ·--.,~-1 .... 
I I I{ 

"~·M , .. ,._ ... ~ . .,,,,." ~,., .... 

Magnetic Particle Inspection Report- MT 

Specification - Acceptance Criteria 

As perASME - Section VIII, Appendix 6 

BOX 82042, WATERDOWN, ONTARIO LOR 2MO 
BUS.: (905) 317-3313 
FAX: {905) 332-8225 

Customer: Lesena Steel Date: June 10, 2013. 

Location: Scarborough, Ontario SN# 0414 

Project: Ecodyne SO# 12-32 E 

Procedure: NDT #3 Rev. 02 M File: 13M-4971 

Technician: P. Martin GET CGSB - ASNT Level II 1696 
CWB- AWS Level Ill 1154 

Material type: Carbon Steel Material thickness: Varies 
TestE uinment- Drv Method 

Yoke- source Magnaflux Y-7 AC - continuous method 

Indicators 825 R- Red Dry powder 

Background - (optional) Chemetall oakite 9D1 8 White 

Light meter Gould-Bass DLM-1000/1500 SN#071097A 

Light source Trouble light- white light 

Report results -
Item -ID Description Technique Defect Results 

12- 32E 

Temporary attachments & arc strikes ground areas L&T No detectable defects 

Lilting lugs welds & HAZ L&T No detectable defects 

Tailing lugs welds & HAZ L&T No detectable defects 

Note: Sharp corners to be blended 

Customer Representative; Date: o0- I I-



KV Inspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 

Location 

Project 

Procedure 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 
RT 

P.O.# 

Shop Order# 

Worksheet# 

Date 

Date 6;-j O (;_] 



KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 

Fax: 905-844-6697 

Location 

Project 

Procedure 

Base Material 

Weld-Thickness 

Reinforcement 

Film 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 
RT 

P.O.# 

Shop Order# 

Worksheet# 

Exposure 

View 

Number of Exposures 

Minimum Source to Object Distance 

Date 

Date OG-c1- { 3 



KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L6L 2Y2 
Phone: 905-844-9448 
Fax: 905-844-6697 

Location 

Project 

Procedure 

Weld-Thickness 

Reinforcement 

Film Mfg. 

KV Inspection Technician 

Customer Representative 

Radiographic Examination Report 
RT 

P.O.# 

Shop Order# 

View Double Wall 

Number of Exposures 

Minimum Source to Object Distance 

Date 

Date 
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J'~Amartin'sr NON DESTRUCTIVE INSPECTION 
AND CONSULTING INC. 

I 

Magnetic Particle Inspection Report- MT 

Specification -Acceptance Criteria 

As per ASME -Section VIII, Appendix 6 

Customer: Lesena Steel 

Location: Scarborough, Ontario 

Project: Ecodyne 

Procedure: NDT #3 Rev. 02 

Technician: P. Martin CET 

Material type: Carbon Steel 
Test EOufDment- Diir Method 

Yoke - source Magnaflux Y-7 

Indicators 825 R-Red 

BOX82042, 

Date: June 24, 2013. 

SN# 0416 

SO# 12- 32 F 

MFile: 13M-4971 

CGSB • ASNT Level II 1696 
CWB- AWS Level Ill 1154 

Material thickness: Varies 

WATEROOWN, ONrARIO LOR 2MO 
BUS.: (905) 317-3313 
FAX: (905) 332-8225 

AC- continuous method 

Dry powder 

Background- (optional) Chemetall oak~e 901 B White 

Ught meter Gould-Bass DLM-1 00011500 

Ughtsource Trouble light- white lighl 

Reoort - results 

Item- ID D . f escnp1on Technique 

12-32 F 

Temporary attachments & arc strikes ground areas L&T 

Lifting lugs 

Tailing lugs 

Note: Sharp comers to be blended 

P. Martin, CET 
CGSBIASNT Level 111696 
CWB/AWS Level 1111154 

Customer Representative: 

welds &HAZ L&T 

welds & HAZ L&T 

Date: 6 

' 

SN # 071097A 

Defect Results 

No detectable defects 

No detectable defects 

No detectable defects 

J 



/ 
\ 

05/15/2013 07:49 9058446697 

KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario L.6L 2Y2 
Phon<l: 905·844·9448 
Fax: 905-844·6697 

Location 

Project 

Procedure 

KV Inspection Technician 

Customer Representative 

KV INSPECTION PAGE 04 

Radiographic Examination Report 
RT 

Oate 

Date 



KVInspection Services Ltd. 
Radiographic Examination Report 

RT 

i-----------+-------l--------l-----+--

{ [ KV Inspection Technician [ ~ _ _ --~-----~-a-~--- _ ~\)<V_ Ef_(t_)__ _ 
- L,_-_--_-_-c_-u_-:_~_:_~_"_~---~--~P_r_-~_:_"-~_;_~_-~~--:--_-_-_-_--i--;---..;~::::~L-::-:::::r=·==_=;::=------_-_-_--_-_--_---_--_-_--___ -_o_a_te_ .~LcJ_::.C-~_-_o:._1.:_·..:.l_:3 _____ _ 



KVInspection Services Ltd. 
1486 Wallace Road 

Oakville, Ontario LGL 2Y2 
Phone: 90.5-844-9448 
Fax: 905·844·6697 

Radiographic Examination Report 

RT 

ASME UW-51 ~ 631.1 B31.3NS CSA Other 

· '+s:cG~'ll~tai.·Data ··;.;tN•i'''·!"' 

Date 

I 
---------~ 

,----·-+-~~~~----------~.-:·-h~-~~#0-rd_e_r_#-~~~~-.------------~ 

I Worksheet# 

' Mat_e_rial Ty~ Alloys •· .. · !::;::nl Gd[JS~ther ·.,·· Ph~;·ic~i~~~~~;~-~~··-· -·· -~ .• J~····· ___ : 
Base M,rt~;ial Thickness wq---- -- ---- Exposu-r-;;--·--;;,g;w;;··--·D~~bleW~O·----f'ij~pe;C;;_-~;~tte .· ... .. { . . ; 

· f,;Si;;:::;.:_~~ ~ li ____ =E~~::F1~~~=;~~ ~w"J~ ;~ ?jJ~ 
' Film Type IH\ Maximum Distance from Source Side of Object to Film _ j P'~ ~ 

UNIT No. SIZEILOC SLAG \ L.O.P. \ L.O.F. i CRACK POROSITY \ U.C. OTHERS j ACC REJ ' 

i ! I i 
------.C.--?-r---o-=b--i I i . --+- r/': _J 

T I I i I ! 
i ot 1 o-~o · t-- · -+----=--------+-: ___ _ 

,-----------i-----------~________J___-----+-------+-------~-----+--------+-------+i ~-J 
·--1-------i---------.. -+---+----l------~---+---f------+. ---1---_______j 

_, ---~--l-~~-----t-----+---+-----+------------!----+----l-----·-1--~ . ! 

i 
i 

I I 
I =i i 

1 

i I ! 
--

! I i 

I 

i --·-· 
! 
I 
! 

I I 
1;. ' I 
iL I 

Customer Representative 
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11m· t• , . 
~"·~ ar 1n 5 NONDESTRUC11VE!NSPECTION 

j_ K\ . . A AND CONSULTING INC. 

~~±EE~Ef!,flle::=::::=~=:____-=========~-~~-=~ 
Magnetic Particle Inspection Report- MT BOX 82042, WATERDOWN. ONTARJO LOR 2MO 

BUS., (905) 317·3313 
Specification - Accep!ance Criteria FAX'.(905) 332-8225 

As per ASME - Section VIII, Appendix 6 

Customer: Lesena Steel 

Location: Scarborough, Ontario 

Project: Ecodyne 

Procedure: NDT #3 Rev. 02 

Technician: P. Martin CET 

Material type: Carbon Steel 

T es1 Equipment - Dry Method 

Yoke - source Magnaflux Y -7 

Indicators 825 R- Red 

Date: June 18, 2013. 

SN # 0417 

SO# 12-32 G 

M File: 13M-4971 

CGSB- ASNT Levell! 1696 
CWB- AWS Level Ill 1154 

Material thickness: Vanes 

AC -continuous method 

Dry powder 

Background- (optional) Chemetall oakite 901 8 White 

Light meter. Gould-Bass DLM-1000/1500 SN #071097A 

Light source Trouble light- white light 

Report - results 

Item -10 Description T echnlque Defect Results 

12-32 G 

Temporary attachments & arc strilces ground areas L&T No detectable defects 

Lifting lugs Welds& HAZ L&T No detectable defects 

Tailing lugs welds & HAZ L&T No detectable defects 

L_ ________________________ _L ____________ _J ________ _L ______ i_ ______________ _j.~ 

Note: Sharp corners to be blended 

Inspector: 

P. Martin, CET 
CGSB/ASNT Levell! 1696 
CWB/AWS Level Ill 1154 

Customer Representative: 

' 

:;·~~~-. Peter N Martin· 'I CWl 07()30017 
··-· OC1 EXP. 121112015 

Date: 6 ·/Cf·/ 3 



7 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~(e@IQ)l\-IJ~~ Limited 

Production Test Results 



Not Applicable 



8 
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PROJECT' 
ECODYNEJOB' 
REFERENCE' 

MEG Energy R Christina Lake Phase 3A 
32125 
PO P-5675-02 

Hydrostatic Test Report 



LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 
i: 

H 

CUSTOMER: ECODYNE L TO. JOBNo: --~1~2~-3~2~A~----

VESSEL TYPE: ----~A~F2T~E~R~Fy,I~L~T~E~R ______ __ 
'f 

SERIAL No: -----"'04~1,_1,___ ___ _ EQUIPMENT No: 3A-F-208 A 

NATIONAL BOARD No: __ -==--~-- C.R.N. No: W1159.2 

WORKING PRESSURE: ___ _,_1 0,_4,_1,_,k"'P__,a"------TEST PRESSURE: 1354 kPa (196.38 PSI. ) 

TEST MEDIUM: ------"W-"'a,_,t,e,_r ---c----- TEST DURATION: _ _,12 H_,_,O"'U""R'-'-----

QC INSPECTOR: TEST METAL TEMP.: MIN. 10o C 

GAUGE NUMBERS: ____ __,_T...!.12""-'T_,1,_7_ 

WITNESS BY 
AUTHORIZED INSP.: __ <...__'--------- DATE: _ __,0~5~~~3~/2~0~1~3 __ _ 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing sHilll be performed in accordance with Parag. UG - 99 of the 
A.S.M.E. Code Section VIII, Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature, to a maximum of 120° F. 

', 

QA-23A 



LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12-32 A 

SERIAL No: 0411 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: ________ _ C.R.N. No: _.._W'-'1'-'1-"'5""9.=2 __ 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 05/21/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA-23 B 



LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE L TO. JOB No: -~1~2~-3~2~8~----

VESSEL TYPE: ___ _____!:_A~F-.!T...!,E,_!_R~F!_!Ie!=Lc!_T.!=E~R~------

SERIAL No: -----"-04:::!...!.!12;,__ ___ _ EQUIPMENT No: 3A-F-208 B 

NATIONAL BOARD No: __ -==------ C.R.N. No: W1159.2 

WORKING PRESSURE: ___ ..!.10~4=<-1'-k~P-.!a~ ___ TEST PRESSURE: 1354 kPa (196.38 PSI) 

TEST MEDIUM: ___ ___yW~a9Jt02e,_r ____ _ TEST DURATION: 1 HOUR 

QC INSPECTOR: TEST METAL TEMP.: MIN. 10o C 

GAUGE NUMBERS: __ T,_1~2~T,_1u7 ___ _ 

WITNESS BY 

AUTHORIZED INSP.: --...,-:::::":::;;;~~~::::::::==::::____ DATE: -~0~5~/1!...!7~n~0~1~3 _____ _ 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG- 99 of the 
A.S.M.E. Code Section VIII. Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature. to a maximum of 120° F. 

QA- 23 A 

LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 



LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12- 32 B 

SERIAL No: 0412 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: -----==---- C.R.N. No: W1159.2 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 05/16/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA -23 B 



I; 
\ 

LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE LTD. JOB No: --~1=2~-3~2~C~-------

VESSEL TYPE: ------~A~F~T~E~R~F~I:LT~E~R~-------------

SERIAL No: _--'!0::!.4_,_,13"--------- EQUIPMENT No: 3A-F-208 C 

NATIONAL BOARD No: __________ __ C.R.N. No: W1159.2 

WORKING PRESSURE: ____ _,_1 0""4"-1'-k"-'P_,a,__ ______ TEST PRESSURE: 1354 kPa (196.38 PSI. ) 

TEST MEDIUM: _____ ___,_W_,_,a,_,t=er'----------- TEST DURA Tl ON: _ _,1'-'H-"0"'-U"'--'-'R __ _ 

QC INSPECTOR: TEST METAL TEMP.: MIN. 1 Oo C 

WITNESS BY 
AUTHORIZED INSP.: --"--------~------ DATE: --~o~s~n~a~/2~0_,_1~3 ____ _ 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG - 99 of the 
A.S.M.E. Code Section VIII. Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature, to a maximum of 120° F. 

QA-23A 

LESENA STEEL LTD 



I 
\ 

LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12-32 c 

SERIAL No: 0413 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: -----==---- C.R.N. No: W1159.2 

TEST PRESSURE: 25 PSI /172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 05/23/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA-23 B 



LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE LTD. JOBNo: --~1~2~-3~2~0=--------

VESSEL TYPE: ______ _£A~F2T~E~R~F~I~L~T~E~R~------------

SERIAL No: ------"'0-'-4-'-14,__ ______ _ EQUIPMENT No: 3A-F-208 D 

NATIONAL BOARD No: ____________ __ C.R.N. No: W1159.2 

WORKING PRESSURE: -------'-1""04-'-1"--'-"kP'--'a"---------TEST PRESSURE: 1354 kPa (196.38 PSI. ) 

TEST MEDIUM: ______ ____,W""a,t,e,_r --------- TEST DURATION: __ _,1_,H_,_,O,_U""R'-'-----

QC INSPECTOR: TEST METAL TEMP.: MIN. 10° C 

GAUGE NUMBERS: T12 & T17 

WITNESS BY n ' 
AUTHORIZED INSP.: ___ 1:_:~~~·-.~§~5~···~-'=----- DATE: --~0~6/~0~3~~~0~13~---

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG - 99 of the 
A.S.M.E. Code Section VIII. Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature. to a maximum of 120° F. 

QA-23A 



LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12- 32 D 

SERIAL No: 0414 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: -----=='------ C.R.N. No: W1159.2 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 06/03/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA-23 B 



! 
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LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE L TO. JOB No: -~1~2~-3~2~E=-----

VESSEL TYPE: ----~A~F~T~E~R~F~I~LT~E~R _______ __ 

SERIAL No: ----"'0"'41_,_,5"------- EQUIPMENT No: 3A-F-208 E 

NATIONAL BOARD No: ______ _ C.R.N. No: W1159.2 

WORKING PRESSURE: ____ __,_1><-04~1,_,_,kP_,a"-------TEST PRESSURE: 1354 kPa (196.38 PSI.) 

TEST MEDIUM: ___ __,_W"""'a"'t""er.__ _____ _ TEST DURATION: 1 HOUR 

QC INSPECTOR: TEST METAL TEMP.: MIN. 10o C 
Jai Budhram 

GAUGE NUMBERS: T12 & T17 

DATE: --~0~6~/1~2~~~0~1~3 ____ _ 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG - 99 of the 
A.S.M.E. Code Section VIII. Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature. to a maximum of 120° F. 

QA-23A 



( 

{ 
\ 

LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12- 32 E 

SERIAL No: 0415 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: --------- C.R.N. No: W1159.2 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 06/10/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA -23 B 



LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE L TO. JOBNo: __ -21=2~-3~2~F ________ _ 

VESSEL TYPE: ------~A~F~T~E~R~F21:LT~E~R~-------------

SERIAL No: __ ---><:04::c_1,_,6,__ ___ _ EQUIPMENT No: 3A-F-208 F 

NATIONAL BOARD No: ______ _ C.R.N. No: W1159.2 

WORKING PRESSURE: _____ _,_1 0,_4_,_1,_k"'P__,a,__ _____ TEST PRESSURE: 1354 kPa (196.38 PSI. ) 

TEST MEDIUM: Water TEST DURATION: 1 HOUR 

QC INSPECTOR: rt#L 6/u/11 TEST METAL TEMP.: MIN. 10o C 
Jai Budhram 

CUSTOMER INSP.: iJ!~~- 6;#/3 
WITNESS BY ~ AUTHORIZED INSP.: 

GAUGE NUMBERS: T12 & T17 

DATE: 06/27/2013 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG - 99 of th§< 
A.S.M.E. Code Section VIII. Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature. to a maximum of 120° F. 

QA-23A 



LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12- 32 F 

SERIAL No: 0416 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: -----==---- C.R.N. No: W1159.2 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 06/24/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

QA-23 B 



( 

LESENA STEEL LTD 

HYDROSTATIC TEST CERTIFICATE 

CUSTOMER: ECODYNE LTD. JOB No: --~1~2~-3~2~8~-------

VESSEL TYPE: ------~A~F~T~E~R~F~I=LT~E=R~-------------

SERIAL No: __ O>e:4:LJ1L.!.7 _____ _ EQUIPMENT No: 3A-F-208 G 

NATIONAL BOARD No: ___ -==------- C.R.N. No: W1159.2 

WORKING PRESSURE: -------'-'1 0"-4'-'1'--'k"'-P--"a,__ _____ TEST PRESSURE: 1354 kPa (196.38 PSI. ) 

TEST MEDIUM: --------"-W"-'a"-'te,r __________ _ TEST DURATION: __ _,1'--'H-"O><.U"'-'-'R __ 

QC INSPECTOR: TEST METAL TEMP.: MIN. 1 Oo C 

CUSTOMER INSP.: GAUGE NUMBERS: T12 & T17 

DATE: 06/20/2013 

TEST WAS PERFORMED IN HORIZONTAL POSITION 

REMARKS: Hydrostatic testing shall be performed in accordance with Parag. UG - 99 of the... 
A.S.M.E. Code Section VIII, Division 1. 

The metal temperature during hydrostatic test shall be maintained at least 30° F 
above the minimum design metal temperature. to a maximum of 120° F. 

QA-23A 

' 



( 

LESENA STEEL LTD 

REINFORCEMENT PAD AIR TEST CERTIFICATE 

CUSTOMER: ECODYNE Ltd. 

VESSEL TYPE: AFTER FILTER JOB No: 12-32 G 

SERIAL No: 0417 EQUIPMENT No: 3A-F-208 

NATIONAL BOARD No: -----"'=---- C. R.N. No: --"'W'-'1'-'1-"-59"" . .=.2 __ 

TEST PRESSURE: 25 PSI/172.3 KPa 

QC INSPECTOR: 
JAI BUDHRAM 

DATE: 06/19/2013 

THIS IS TO CERTIFY THAT ALL REINFORCEMENT PADS WERE TESTED AND 
NO INDICATION OF LEAKS WERE FOUND. 

OA-23 B 
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PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~(t:@IQ)lWJ(NJ~ Limited 

Dimensional Check Report 



LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 A 

SERIAL No: 0411 

NAT'L BOARD No: ---===-------

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QC INSPECTOR: DATE: ----"M"'-A-'-'Y_1!..!.7_,__=.!2 0,_,1-"-3-
J AI BUDHRAM 

( 



/ 
J 

LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 B 

SERIAL No: 0412 

NAT'L BOARD No: 

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

DATE: MAY 17 2013 



{ 
\ 

LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT . 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 c 

SERIAL No: 0413 

NAT'L BOARD No: ----===-------
C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QC INSPECTOR: DATE: ----1.M!!.!!Al!Y~2"-!7_,_.=c20~1""3-
JAI BUDHRAM 



{ 
' 

LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 D 

SERIAL No: 0414 

NA T'L BOARD No: __ __....:::.::....__ _____ _ 

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QCINSPECTOR: ~~~~~~~~-----
JAr BUDHRAM 

DATE: __,M"'-A.!..!.Y_,3'-"'0-'--'2"-'0<...!.1 "'"3 _ 



LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 E 

SERIAL No: 0415 

NAT'L BOARD No: 

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QC INSPECTOR: DATE: JUNE 10. 2013 
J AI BUDHRAM 



LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 F 

SERIAL No: 0416 

NA T'L BOARD No: 

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QCINSPECTOR: ~~ 
JAI BUDHRAM 

DATE: JUNE 24. 2013 



LESENA STEEL LTD 

DIMENSIONAL CHECK REPORT 

VESSEL TYPE: AFTER FILTER 

CUSTOMER: ECODYNE Ltd. 

JOB No: 12-32 G 

SERIAL No: 0417 

NA T'L BOARD No: 

C.R.N. No: W1159.2 

THE DIMENSIONAL CHECK WAS PERFORMED AND ACCEPTED BASED ON 

DRAWING No. 32125-D-2202- 01, REV. E 

QC INSPECTOR: DATE: JUNE 19, 2013 
JAI BUDHRAM 

( 
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PROJECT, 
ECODYNEJOB' 
REFERENCE: 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@W)l\IJINJ~ Limited 

Surface Preparation & Coating Report 



corrosion control inc. 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P.O. #___,3"-21_,_,2,5~35,0,4'---------------

EQUIPMENT: 3962MM DIA x 2540MM AFTER FILTER VESSEL 

DRAWING#: 32125·0·2202-01 

ABRASIVE CLEANING 

EXTERIOR : SSPC - SP1 0 (NACE 2} Near White Metal 

• SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 
RESULTS: 
KITAGAWA CHLORIDE DETECTOR TUB£ < 3 PPM 
EM QUANT NITRATE TEST STRIP 0 PPM 
EM QUANT SULFA T£ TEST STRIP < 200 MG/L 

EXTERIOR COATING SYSTEM 

PRIME: INTERTHERM 228 WHITE 
. INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

TOTALD.F.T 

THIRD PARTY APPROVAL: 

BRANT Q.A.T APPROVAL: 

BRANTJOB#~4~84~9~1 _____ __ 

QA TECHNICIAN: JOHN BLUE 

SERIAL N0.-"0~41.:..:1:._. _____ _ 

TAG NO. 3A·F-208A 

3.00 MIL AVG. 

@ 4-6 MILS 
MILS 

@ 4-6 MILS 

8-12MILS 

DATE: "J'Zt..-v<;: 7 4:. 3' 

DATE: --:hu.f- t;h 

BEGIN 
DIMN 

03/06/13 

(DATE) 
03/06/13 



BRANT 
_,,,_ _____ . ~--'*'"""""""''·-~-"--·' 
corrosion control inc. 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P.O.# 32125 - 3504 

EQUIPMENT: 3962mm dia. x 2540mm After Filter 

ABRASIVE CLEANING 

EXTERIOR : SSPC • SP1 0 (NACE 2) Near White Metal 

- Surfaces Checked For Presence Of Chlorides Prior To Blast 
RESULTS : 
Kitagawa Chloride Detector Tube 
EM Quant Nitrate Test Strips 
EM Quant Sulfate Test Strips 

INTERIOR LINING SYSTEM 

Not Required 

EXTERIOR COATING SYSTEM 

< 3 ppm 
0 ppm 

<200mg!L 

PRIME: INTERTHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

TOTALD.F.T 

CUSTOMER APPROVAL: 

THIRD PARTY APPROVAL: 

BRANT Q.A.T APPROVAL: 

BRANT JOB #..-e4~84,8,_,1 _____ _ 

QA TECHNICIAN: PAUL MAJCHER 

SERIAL N0 .. ~04='-1'!':2-------
TAG NO. 3A·F-208B 

3.00 MIL AVG. 

@ 4-6 MILS 
MILS 

@ 4 • 6 MILS 

8-12 MILS 

BEGIN 
DIMlY 

23/05/13 

(DATE) 
24/05113 

DATE: __ ~J~u~n~e~3'_"~2~0~1~3 __________ ~ 



BRANT 
corrosion control inc. 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P.O. #__.,32,_1,_,2"'5"'35"'0,_,4c__ ________ _ 

EQUIPMENT: 3862MM DIA x 2540MM AFTER FILTER VESSEL 

DRAWING#: 32125·0·2202-01 

ABRASIVE CLEANING 

EXTERIOR SSPC • SP10 (NACE 2) Near While Metal 

• SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 
RESULTS: 
KITAGAWA CHLORIDE DETECTOR TUBE <3PPM 
EM QUANT NITRATE TEST STRIP OPPM 
EM QUANT SULFATE TEST STRIPS <200 MG/L 

EXTERIOR COATING SYSTEM 

PRIME: INIERIHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERIHERM 228 GREY 

TOTALD.F.T 

THIRD PARTY APPROVAL: 

~RANT Q.A.T APPROVAL: 

BRANTJOB#~48~4~9~2 __________ __ 

QA TECHNICIAN: JOHN BLUE 

SERIAL N0.-"-0-'-41;_;3'---------

TAG NO. 3A·F·208C 

3.00 MIL A VG. 

@ 4-6 MILS 
MILS 

@ 4-6 MILS 

8-12MILS 

BEGIN 
DATE 

29/05/13 

29/05/13 



( 

\ 

I 
'\ 

BRANT , ____ .,._~,_, __ ,_, __ ~--=-~-~·~,-~--~~ 
corrosion control inc. 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P .0. #_,3.::_21,_,2,5~35~0c:4~-------------------

EQUIPMENT: 3862mm DIA x 2540mm AFTER FILTER VESSEL 

DRAWING#: 32125·D·2202·01 

ABRASIVE CLEANING 

EXTERIOR SSPC • SP1 0 (NACE 2) Near White Metal 

• SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 
RESULTS: 
KITAGAWA CHLORIDE DETECTOR TUBE <3PPM 
EM QUANT NITRATE TEST STRIPS OPPM 
EM QUANT SULFATE TEST STRIPS <200 MGIL 

EXTERIOR COATING SYSTEM 

PRIME: INTERTHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

<::::::"''• 
CUSTOMER APPROVAL: 

THIRD PARTY APPROVAL: 

BRANT Q.A.T APPROVAL: 

TOTALD.F.T 

BRANTJOB#~4~84~9~3~-----------

QA TECHNICIAN: JOHN BLUE 

SERIAL #:~0::!..41'-='4~---------

T A Gil: 3A·F·208D 

3.00 MIL AVG. 

@ 4-6 MILS 
MILS 

@ 4-6 MILS 

8-12MILS 

BEGIN 
(DATE) 

DIMlY 
30/05/13 

(DATE) 
30/05/13 

DATE: :~ ~ L_~~..,__I ~-
DATE: -~·.P£"-"i+'-1--'2"--!--LL;>"--? ----

'i T I 



{ 
\ 

I 
' 

BRANT 
corrosion control 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED BRANTJOB#~4~84~9~4 __________ __ 

CLIENT P. 0. 11------=.32"-1'""2"'5"-35"-'0'-'4 __________________ _ 

EQUIPMENT: 3862mm DIA x 2640mm AFTER FILTER VESSEL 

DRAWING#: 32125-D-2202-01 

ABRASIVE CLEANING 

EXTERIOR SSPC- SP10 (NACE 2) Near White Metal 

• SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 
RESULTS: 
KITAGAWA CHLORIDE DETECTOR TUBE <3PPM 
EM QUANT NITRATE TEST STRIPS OPPM 
EM QUANT SULFATE TEST STRIPS <200 MGIL 

EXTERIOR COATING SYSTEM 

PRIME: INTERTHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

QA TECHNICIAN: JOHN BLUE 

SERIAL #:__::0_:..41,_,5:__ __________ _ 

TAG#: 3A-F-208E 

3.00 MIL AVG. 

@ 4-6 MILS 
MILS 

@ 4-6 MILS 

BEGIN 
(DATE) 

DiMlY 
16/07/13 

(DATE) 
16/07/13 

TOTAL D.F.T 8-12 MILS 

CUSTOMER APPROVAL:·"-----;;o.,-----, ~~_;e·· DATE: cf' · _ ' !, ______ _ 
7"'~ ~~ 

THIRD PARTY APPROVAL: DATE: ____________________ _ 

BRANT Q.A.T APPROVAL: /{ (' 7) 
\7 



BRANT 
corrosion control inc. 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P.O. # ....c:3=21.:.:2::::5.=.35=-'0'-'4'--------------

EQUIPMENT: 3962mm dia x245Dmm AFTER FILTER VESSEL 

DRAWING#: 32125·D·2202·01 

ABRASIVE CLEANING 

EXTERIOR : SSPC- SP1 0 (NACE 2) Near While 
"SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 

RESULTS: 

KITAGAWA CHLORIDE DETECTOR TUBE 

EM QUANT NITRATE TEST STRIPS 

EM QUANT SULFATE TEST STRIPS 

EXTERIOR COATING SYSTEM 

<3PPM 

OPPM 

<200MG/L 

PRIMER: INTERTHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

@ 

BRANTJOB#~48~4~9~5 ______ __ 

QA TECHNICIAN: _,J"'o,_,h,_,n _..B..,Iu_,eo__ ___ _ 

SERIAL NO:..::Oc.o4_:.:16'-------------

TAG NO: 3A·F·208F 

3.00 MIL AVG. 

4-6 MILS 

(DATE) 
DJMN 

22/07/13 

22/07113 

@ MILS 
@ 4-6 MILS 

TOTAL OFT: S - 12 MILS 

CUSTOMER APPROVAL: DATE: __________ _ 

THIRD PARTY APPROVAL: DATE: _________________ _ 

BRANT Q.A.T APPROVAL: DATE:_fl_u-'-t+--o_t-1----1 2_o _1-_')_--1 

v 



I 
\ 

BRANT 
corrosion control 

QUALITY ASSURANCE REPORT 

CUSTOMER: ECODYNE LIMITED 

CLIENT P. 0. # __ "'32,._1'-"2""53,5.,_,0"'4 __________________ __ 

EQUIPMENT: 3962mm dia x 2450mm AFTER FILTER VESSEL 

DRAWING#: 32125·0·2202·01 

ABRASIVE CLEANING 
EXTERIOR : SSPC- SP10(NACE 2) White Metal 

• SURFACE TESTED FOR CHLORIDES PRIOR TO BLAST 
RESULTS: 
KITAGAWA CHLORIDE DETECTOR TUBE <3PPM 

EM QUANT NITRATE TEST STRIPS OPPM 
EM QUANT SULFATE TEST STRIPS <200MG/L 

EXTERIOR COATING SYSTEM 

PRIME: INTERTHERM 228 WHITE 
INTERMEDIATE: 

TOPCOAT: INTERTHERM 228 GREY 

CUSTOMER APPROVAL: 

THIRD PARTY APPROVAL: 

BRANT Q.A.T APPROVAL: 

BRANTJOB#~4~84~9~6~-----------

QA TECHNICIAN: John Blue 

TAG NO. 3A-F·208G 

SERIAL #:---'0'-'4'-'-17.:__ __________ _ 

@ 4-6MILS 
@ 

@ 4-6MILS 
8-12 MILS 

BEGIN 
(DATE) 
D/MN 

18/07/13 

18/07/13 

DATE: ___________________ __ 

DATE: ( JvW (} L/ ~},I S 



1 



PROJECT: 
ECODYNEJOB: 
REFERENCE: 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@(g)l\IJ~~ Limited 

Dry Film Thickness Test Report 



{ 

corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE liMITED 

CUSTOMER P.O.: 321253504 

SERIAL#: 0411 

TAG#: 3A-F-208A 

ITEM DESC. 3962MM DIA x 2540MM AFTER FILTER VESSEL 

BCCJOB #: 48491 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH THE FOLLOWING 
SCOPE OF WORK; P.O.# 321253504 

BLAST AND COAT EXTERIOR ONLY 

BLAST TO SSPC SP10 (NACE2) NEAR WHITE 
Prime With: INTERTHERM 228 WHITE 
TopCoat With: INTERTHERM 228 GREY 

TOTAL D.F.T 

@ 4-6 Mils 
@ 4-6 Mils 

8-12 Mils 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN COMPLIANCE 
WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

~ISSPC 

-----~-f:'~-ic-IAN _____ _ 
eJ!nBiue 

DATE: June,05,2013 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, NaT 5M1 OFFICE (519) 759-7334 FAX (519) 759-2580 
WWW.BRANTBCC.COM 



Jun 05 2013 

Readings - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) ---------- -~--------

1 11.3 
2 11.2 
3 11.9 
4 11.4 
5 11.2 
6 11.4 
7 11.5 
8 11 .. 3 
9 11.7 

10 11.0 
11 11.9 
12 11.7 
13 11.1 
14 12.0 
15 12.2 
16 U.l 
17 11.3 
18 11.6 
19 11.4 
20 14.9 
21 9.2 
22 9.2 
23 11.2 
24 11.1 
25 10.9 
26 11.0 
27 10.9 
28 12.0 
29 11.7 
30 11.9 
31 11.3 
32 11.2 
33 11.4 
34 12.0 
35 11.6 
36 11.1 
37 11.0 
38 11.2 
39 9.9 
40 9.5 
41 9.8 
42 10.9 
43 1L4 
44 12.3 
45 12;1 
46 13.8 
47 11.6 
48 14.0 
49 :11.4 
50 10.7 

Summary - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 

1 
3A- F- 2-aJA. 



Max 
Min 

Mean 
StdDev. 

14.90 
9.20 

11.43 
1.01 

Jun OS 2013 

Annotations - ECODYNE LIMITED F/0# 321253504 
Gage Model: 6000FS3 
Gage S/N: 633791 
Probe Model: FS 
Probe S/N: 170587 
User: JB 
Part: 3962MM DIA x 2540MM AFTER FILTER VESSEL 
Substrate: FE 
Coating 1: INTERTHERM 
EXTERIOR FINISH MILS 

228 GREY 
TAG# 3A-F-208A 

2 
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BRANT 
corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE LIMITED 

CUSTOMER REF.: P.O.# 32125 • 3504 

ITEM DESC. 3962mm dia. x 2540mm After Filter 

BCC JOB #: 48481 

Serial No. 0412 
Tag No. 3A·F·208B 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH 
THE FOLLOWING SCOPE OF WORK: P.O. If: 32125 • 3504 

INTERIOR • No Blast or Lining Required 

BLAST EXTERIOR TO SSPC • SP10(NACE 2) Near White Metal 
Prime with INTERTHERM 228 White @ 4- 6 Mils 
Finish with INTERTHERM 228 Grey @ 4- 6 Mils 

TOTAL D.F.T. 8-12 Mils 

ALL INSTRUMENTATION HAS BEEN CALIBRATED AND CERTIFIED AS PER 
BRANT CORRISION CONTROL INC. QUALITY STANDARDS AND PROCEDURES. 

!Jj JL,4 

-=~t--
Paul Majcher 

DATE: June 3'·d 2013 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, N3l'5lWJ OFFICE (519) 759·7334 FAX (519) 759-2580 
WWW.BRANTHCC.COM 



Jun 03 2013 

Readings - ECODYNE LTD. # 32125 - 3504 
Readingintertherm 228 Grey 

(mil) 
---------- ---~~-----

1 13.9 
2 11.6 
3 9.8 
4 10.9 
5 11.4 
6 10.2 
7 12.5 
8 13.2 
9 8.7 

10 8.1 
11 17.1 
12 9.3 
13 11.7 
14 12.0 
15 10.7 
16 11.9 
17 8.5 
18 11.3 
19 9.4 
20 10.3 
21 11.1 
22 8.8 
23 6.6 
24 11.6 
25 13.2 
26 10.1 
27 10.9 
28 10.6 
29 16.5 
30 8.3 
31 8.1 
32 9.4 
33 7.6 
34 8.5 
35 15.7 
36 10.3 
37 6.9 
38 8.5 
39 9.6 
40 14.7 
41 9.3 
42 10.1 
43 11.9 
44 10.9 
45 7.4 
46 14.1 
47 15.2 
48 11.1 
49 12.6 
50 12.9 

Summary - ECODYNE LTD. # 32125 - 3504 
Readingintertherrn 228 Grey 

(mill 

1 3A-F -2oBB 



{ 

Max 
Min 

Mean 
StdDev. 

17.10 
6.60 

10.90 
2.44 

Jun 03 2013 

Annotations - ECODYNE 
Gage Model: 6000FNS3 
Gage S/N: 601287 
Probe Model: FNS 
Probe S/N: 186996 
User: PM 

LTD. # 32125 - 3504 

Part: 3962mm dia. x 
Substrate: FE 
Coating 1: Intertherm 
Exterior Finish Mils 

2540mm After Filter Vessel 

22B Grey 
S/N 0412 Tag No. 3A-F-208B 

2 



~---· ···-···-·········-··· 

BRANT 
corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE LIMITED 

CUSTOMER P.O: 321253504 

ITEM DESC: 3962MM DIA x 2540MM AFTER FILTER VESSEL 

SERIAL NO: 

TAG#: 

BRANTJOB #: 

0413 

3A-F-208C 

48492 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH 
THE FOLLOWING SCOPE OF WORK: P.O.#: 321253504 

BLAST.AND COAT EXTERIOR ONLY 

BLAST TO SSPC- SP10 (NACE2) NEAR WHITE 
Prime with INTERTHERM 228 WHITE 
Finish with INTERTHERM 228 GREY 

Total D.F.T. 

@ 4-6 Mils 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN 
COMPLIANCE WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

@;sspc 

Q.A<ic:HNICIAN 
John Blue 

DATE: June,10,2013 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, N3T 5M1 OFFICE (519} 759-7334 FAX (519) 759·2580 
WWW.BRANTBCC.COM 



Jun 10 2013 

Readings - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 
---~~----- ----------

1 12.5 
2 11.7 
3 11.6 
4 11.5 
5 12.5 
6 12.9 
7 11.2 
8 12.0 
9 12.3 

10 11.9 
11 11.8 
12 11.9 
13 12.1 
14 11.6 
15 12.1 
16 11.4 
17 11.7 
18 11.5 
19 11.8 
20 12.5 
21 12.5 
22 12.1 
23 15.1 
24 14.8 
25 15.2 
26 16.0 
27 15.5 
28 11.5 
29 14.4 
30 10.4 
31 16.8 
32 11.0 
33 10.5 
34 10.0 
35 9.0 
36 8.1 
37 8.1 
38 7.6 
39 7.5 
40 7.7 
41 7.6 
42 8.2 
43 7.8 
44 8.2 
45 8.0 
46 8.1 
47 9.1 
48 7.9 
49 7.9 
50 7.8 

Summary - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 

1 



Max 
Min 

Mean 
StdDev. 

16.80 
7.50 

11.06 
2.51 

Jun 10 2013 

Annotations - ECODYNE LIMITED P/0# 321253504 
Gage Model: 6000FS3 
Gage S/N: 633791 
Probe Model: FS 
Probe S/N: 170587 
User: JB 
Part: 3962MM DIA X 2450MM AFTER FILTER VESSEL 
Substrate: FE 
Coating 1: INTERTHERM 228 GREY 
EXTERIOR FINISH MILS TAG# 3A-F-208C S/N# 0413 

2 



i 

corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE LIMITED 

CUSTOMER P.O.: 321253504 

ITEM DESC. 3962mm DIA x 2540mm AFTER FILTER VESSEL 

SERIAL#: 0414 

TAG#: 3A-F-208D 

BCCJOB #: 48493 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH THE FOLLOWING 
SCOPE OF WORK; P.O.# 321253504 

BLAST AND COAT EXTERIOR ONLY 

BLAST SSPC SP10(NACE2) NEAR WHITE 
Prime With: INTERTHERM 228 WHITE 
TopCoat With: INTERTHERM 228 GREY 

@ 4-6 Mils 
@ 4-6 Mils 

TOTAL D.F.T 8-12 Mils 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN COMPLIANCE 
WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

-----Q~elc~-~~~;~·-···-
John Blue 

DATE: June,17,2013 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, N3T 5M1 OFFICE (519) 759·7334 FAX (519) 759·2580 
WWW.BRANTBCC.COM 



Jun 14 2013 

Readings - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mill ---------- ----------
1 11.6 
2 10.8 
3 11.1 
4 11.5 
5 10.7 
6 11.1 
7 11.2 
a 10.3 
9 11.1 

10 11.4 
11 9.8 
12 8.9 
l3 8.0 
14 8.2 
15 7.9 
16 12.1 
17 14.6 
18 8.5 
19 9.7 
20 9.4 
21 9.0 
22 9.1 
23 9.9 
24 8.5 
25 8.7 
26 8.5 
27 8.7 
28 9.5 
29 11.1 
30 10.7 
31 11.3 
32 11.0 
33 11.2 
34 11.6 
35 11.4 
36 11.1 
37 10.9 
38 11.3 
39 10.7 
40 11.1 
41. 10.9 
42 1.0.6 
43 9.4 
44 1.0. 0 
45 10.3 
46 10.0 
47 10.2 
48 9.2 
49 9.3 
50 9.4 

Summary - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mill 

1 
3/\·- F- z.oa D 



Max 
Min 

Mean 
StdDev. 

14.60 
7.90 

10.25 
1.28 

Jun 14 2013 

Annotations - ECODYNE LIMITED P/0* 321253504 
Gage Model, 6000FS3 
Gage S/N' 633791 
Probe Model' FS 
Probe S(N, 170587 
User: JB 
Part' 3862mm Dia X 2450mm AFTER FILTER VESSEL 
Substrate: FE 
Coating 1, INTERTHERM 228 GREY 
EXTERIOR FINISH MILS TAG# 3A-F-208D S/N 0414 

2 



~~----- ···------. 

BRANT 
corrosion oontrol inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE LIMITED 

CUSTOMER P.O.: 321253504 

ITEM DESC. 3962mm DIA x 2540mm AFTER FILTER VESSEL 

SERIAL#: 0415 

TAG#: 3A-F-208E 

BCCJOB #: 48494 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH THE FOLLOWING 
SCOPE OF WORK; P.O.# 321253504 

BLAST AND COAT EXTERIOR ONLY 

BLAST SSPC SP10(NACE2) NEAR WHITE 
Prime With: INTERTHERM 228 WHITE 
TopCoat With: INTERTHERM 228 GREY 

@ 4-6 Mils 
@ 4-6 Mils 

TOTAL D.F.T 8- 12 Mils 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN COMPLIANCE 
WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

-----a~A~0Ci"AN ____ _ 
John Blue· 

DATE: July,22,2013 

30 GARNET AD, BRANTFORD, ONTARIO, CANADA, N3T 5M1 OFFICE {519) 759-7334 FAX {519) 759·2580 
WWW.BRANTBCC.COM 



Jul 22 2013 

Readings - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 
---~------ ----------

1 11.7 
2 9.1 
3 9.4 
4 9.1 
5 9,5 
6 9.1 
7 9.5 
a 9.5 
9 9.3 

10 9,0 
11 8.7 
12 8.6 
13 8.7 
14 8.3 
15 8.5 
16 9.2 
17 9.4 
18 9.0 
19 8.4 
20 6.8 
21 9.4 
22 7.4 
23 7.8 
24 9.7 
25 9.8 
26 9.4 
27 8,9 
28 10.1 
29 9.4 
30 9.3 
31 9.7 
32 10.0 
33 10.1 
34 9.8 
35 9.9 
36 9.5 
37 9.5 
38 9.3 
39 9.6 
40 9.9 
41 9.4 
42 9.6 
43 14.5 
44 13.5 
45 13.7 
46 11.0 
47 10.6 
48 10.2 
49 9.8 
50 9.8 

SUmmary - ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 

1 
3A-F -Z.o8F 



Max 
Min 

Mean 
StdDev. 

14.50 
6.80 
9.63 
1.36 

Jul 22 2013 

Annotations - ECODYNE LIMITED P/0# 321253504 
Gage Model, 6000l!'S3 
Gage S/N' 633791 
Probe Model: FS 
Probe S/N: 170587 
user: JB 
Part: 3962MM DIA x 2540 AFTER FILTER VESSEL 
Substrate: FE 
Coating 1: INTERTHERM 
EXTERIOR FINISH MILS 

228 GREY 
S/N 0415 TAG# 3A-F-208E 

2 



( 

~_.,.,_ .,.,.,.,.,., ... ···-······--. 

BRANT 
corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

CUSTOMER: ECODYNE LIMITED 

CUSTOMER P.O.: 321253504 

ITEM DESC. 3962mm DIA x 2540mm AFTER FILTER VESSEL 

SERIAL#: 0416 

TAG#: 3A-F-208F 

BCCJOB #: 48495 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH THE FOLLOWING 
SCOPE OF WORK; P.O.# 321253504 

BLAST AND COAT EXTERIOR ONLY 

. BLAST SSPC SP1 O(NACE2) NEAR WHITE 
Prime With: INTERTHERM 228 WHITE 
TopCoat With: INTERTHERM 228 GREY 

@ 4-6 Mils 
@ 4-6 Mils 

TOTAL D.F.T 8-12 Mils 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN COMPLIANCE 
WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

fj ---------- ................................ .. 
Q.A HNICIAN 

John Blue 
DATE: August,01 ,2013 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, N3T 5M1 OFFICE (519) 759·7334 FAX (519) 759·2580 
WWW.BRANTBCC.COM 



Aug 01 2013 

Read~ngs - ECODYNE LTD. # 32125 - 3504 
Readingintertherm 228 Grey 

(mil) 
---~~----- ----------

1 8.7 
2 9.4 
3 10.5 
4 12.3 
5 12.3 
6 14.2 
7 14.2 
8 11.2 
9 10.8 

10 10.7 
11 10.3 
12 17.4 
13 7.5 
14 7.0 
15 8.8 
16 9.9 
17 10.0 
18 14,4 
19 14.1 
20 l7 .8 
21 10.5 
22 10.5 
23 10.9 
24 13.7 
25 12.7 
26 17.4 
27 16.8 
28 17.3 
29 10.9 
30 10.6 
31 10.6 
32 8.8 
33 13.8 
34 14.1 
35 9.4 
36 9.4 
37 8.7 
38 9.4 
39 9.2 
40 8.7 
41 9.7 
42 8.7 
43 9.4 
44 9.2 
45 9.1 
46 8.4 
47 9.0 
48 9.2 
49 9.0 
50 9.3 

Summary - ECODYNm LTD. # 32125 - 3504 
Readingintertherm 228 Grey 

(mil) 

1 
3A-F-7-o8F 



Max 
Min 

Mean 
StdDev. 

17.80 
7. 00 

11.12 
2.79 

Aug 01 2013 

Annotations - ECODYNE 
Gage Model: 6000FNS3 
Gage S/N: 601287 
Probe Model: FNS 
Probe S/N: 186996 
User: PM 

LTD, # 32125 - 3504 

Part: 3962mm dia. x 
Substrate: FE 
Coating 1: Intertherm 
Exterior Finish Mils 

2450mm After Filter Vessel 

228 Grey 
Serial No. 0416 Tag No. 3A-F-208F 

2 



CUSTOMER: 

CUSTOMER P.O.: 

ITEM DESC. 

SERIAL#: 

TAG#: 

BCCJOB #: 

~----

BRANT 
corrosion control inc. 

CERTIFICATE OF COMPLIANCE 

ECODYNE LIMITED 

321253504 

3962mm DIA x 2540mm AFTER FILTER VESSEL 

0417 

3A-F-208G 

48496 

BRANT CORROSION CONTROL INC. CERTIFIES THAT IT HAS COMPLIED WITH THE FOLLOWING 
SCOPE OF WORK; P.O.# 321253504 

BLAST AND COAT EXTERIOR ONLY 

BLAST SSPC SP10(NACE2) NEAR WHITE 
Prime With: INTERTHERM 228 WHITE 
TopCoat With: INTERTHERM 228 GREY 

@ 4-6 Mils 

TOTAL D.F.T 

ALL INSTRUMENTATION IS CALIBRATED AND CERTIFIED. WORK HAS BEEN IN COMPLIANCE 
WITH THE FOLLOWING SPECIAL INSTRUCTIONS. 

--·-----d!-·-_'!) _________________ _ 
Q. ECHNICIAN 

ohn Blue 
DATE: July,24,07,13 

30 GARNET RD, BRANTFORD, ONTARIO, CANADA, N3T 5M1 OFFICE (519) 759·7334 FAX (519) 759-2580 
WWW.BRANTBCC.COM 



Jul 24 2013 

Readings • ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) ---------- ----------
1 ll.6 
2 10.8 
3 lLl 
4 11.4 
5 10.8 
6 1L1 
7 11.3 
8 11.0 
9 11.7 

10 12.0 
1l 11.8 
12 11.4 
13 11.2 
H 9.5 
15 9.4 
16 9.4 
17 9.4 
18 11.5 
19 11.3 
20 10.9 
21 1L1 
22 lLO 
23 10.8 
24 6.9 
25 13.5 
26 9.0 
27 8.5 
28 8.6 
29 8.8 
30 8.9 
31 9.3 
32 9.4 
33 9.8 
34 9.2 
35 8.8 
36 9.0 
37 9.4 
38 9.0 
39 9.4 
40 10.3 
41 10.4 
42 10.1 
43 9.7 
44 9.4 
45 9.1 
46 9.0 
47 10.1 
48 10.1 
49 9.3 
50 9.9 

Summary • ECODYNE LIMITED P/0# 321253504 
ReadingiNTERTHERM 228 GREY 

(mil) 

1 
3A~f' .. 2o8G 



I 
\ 

Ma" 
Min 

Mean 
StdDev. 

13,50 
6.90 

10.13 
1.20 

Jul 24 2013 

Annotations - ECODYNE LIMITED ~/0# 321253504 
Gage Model, 6000FS3 
Gage S/N' 633791 
Probe Model' FS 
~robe S/N: 170567 
User: JB 
Part: 3962mm dia" 2540mm AFTER FILTER VESSEL 
Substrate: FE 
Coating 1: INTERTHERM 228 GREY 
EXTERIOR FINISH MILS TAG# 3A-F-206G S/N 0417 

2 



2 



PROJECT: 
ECODYNEJOB: 

! REFERENCE: 
'( 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@IQ)(\p~~ Limited 

Visual Inspection Report 



! 

( 

PROJECT' 
ECODYNEJOB' 
REFERENCE, 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@IQ)lWJ~~ Limited 

VISUAL INSPECTION REPORT 

EQUIPMENT: After Filter Vessel 
TAG: 3A-F-208 A toG 

The above referenced equipment was dimensionally and visually inspected and determined to 
be in compliance with the project requirements and any referenced Codes and Specifications. 

Thomas Morcom 
QAManager 
Ecodyne 

September 3, 2013 
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~~@(g)l\IJ(NJ~ Limited 

PROJECT: MEG Energy w Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Non-Conformance Reports & Resolution 

f 
\ 



PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB' 32125 
REFERENCE' PO P-5675-02 
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~~@@l\IJ~~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB' 32125 
REFERENCE' PO P-5675-02 

P51- Miscellaneous & Additional 
Documents 
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PROJECT: 
ECODYNEJOB: 

( REFERENCE: 

( 

MEG Energy~ Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@IIDl\-IJ~~ Limited 

Nameplate Rubbing/Photo 
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PROJECT: 
ECODYNE)OB: 
REFERENCE: 

! 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

~~@IQ)l\IJ~~ Limited 

Manufacturer's Data Report 



FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 
(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only} 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules; Section VIII, Division 1 

(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LTD. 4475 CORPORATE DRIVE, BURLINGTON, ONTARIO L7L 5T9 
{Name and address of Purchaser) 

3. Location of installation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 

HORIZONTAL 0411 W1159.2 
!Name end address) 

*32125 2013 4. Type 
(Horizontal or vertical, tank} {Manufacturer's serial number) tCRN) {Drawlllg number! (National Board number) \Year built) 

5. The chemical and physical properties of all parts-meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 --------c2~0~1~0c_ ______ _ 
Year 

t0------~~~2~0=1+1=u~~-----
{Addenda, if applicable (date)] 

6. Shell SA-516-70N 19.05mm 
{Material spac. number, grade) {Nominal thickness) 

(Code Case numbers) 

3.2mm 
(Carr. allow.) 

3923.9 mm 
(Inner diameter) 

{Special service per UG~120(dl] 

2387mm 
[length (ovora!IIJ 

7. Seams WELDED,dbl,butt FULL 100 WELDED,dbl,butt SPOT 85 
[Long. {welded. dbl .. sngl., lap, buttll !R.T. (spat or full!] (Eff .. %1 (H.T. temp.} {Time, hrl [Girth {welded. dbl .. sng!., lap, butt)) (R.T. (spot or fu!IU (Eff .. %1 !No. of courses) 

8. Heads: (a) Material -------iSC:-AC:-5=:1c:6'-c-7C:OccN'c------
ISpec no grade) 

(b) Materia1------.0:S::CA:':-".'5-"1ooc-'070:;N:c_ _____ __ 
(Spec no grade) .. ., 

location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I lal TOPHD 18.20 mm 3.2mm --- --- 2:1 -··- -···- ---- CONCAVE 

I lbl BOTTOMHD 19.05mm 3.2mm ---- 2:1 --- ...... --- CONCAVE 

If removable, bolts used {describe other fastenings) ------------c.,..-c-c---~N~/~A.__...,....-c-__ c-cc-----------
!Matorial spec. number, grade, size, number) 

(Extemal) 
at max. temp. 120 deg.C 120 deg.C 9. MAWP 1041 kPa 

{Internal) 
103 kPa 

!Internal) 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 

(External) 

1354 kPa 

Proof test 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details location 
(Inlet, Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material Nozzle Flange (Insp. Open.) 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

N2:WATER OUTLET 1 304.8mm WN SA1068 SA105 4.27mm 3.2mm SA-516-70 WELDED WELDED BTMHEAD 

N3A&N3B 2 101.6mm LWN -- SA105 38.1mm 3.2mm --- WELDED -- BTMHEAD 

N4 1 76.2mm WN SA106B SA105 11.12mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

SG1A&SG1B 2 254mm PAD SA516-70N ---- 63.5mm 3.2mm -·---· WELDED -·--- SHELL 

M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

11. Supports: Skirt NO lugs 2 legs 4 Other Attached WELDED ON TOP & BTM HEAD 
(Yes or no) {Number) {Number) !Dascribe) !Where and howl 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016553-1 , BTM HEAD MANUFACTURE BY ENERFAB S/N 101554-1 

(Name of part, item number, Manufacturer's name and identifying stamp) 

W0·12 32A 10 NOZZLES INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4.32125 D 2202 01E - - - -

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorization Number 15,066 

expires 04/24/2015 

d~"""'-Date 05/23/2013 Co. name LESENA STEEL L TO Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Vessel constructed by LESENA STEEL LTD at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on ~""" ·z:~ .'-0 t'1. , and state that, 

to _the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 
VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 
implied, concerning the pressure vess~ibed in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 

shall be liable in any manner for any p~ry or property damage or a loss of any kind arising from or connected with this ~ection. 
Date~ '2-~ 'Zc\';,;gned Commissions ~'U.I;>..\C!Xi?A.., ~I 

(Authorized i~ [National Bo!lrd (incl. endorsements), State, Province, and number! 

107/10) 



I 
( 

FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ _,L00E00S::oE::_N::_A:_.::Sc:T.:cEc:=Ec:=L_.Lc:Tc:D-. • .c10_.6_,0,B_,I"'R"C-oH>eM'"O=U:.:N,Tc'R.,O_,A,.D"',"S"C_,A,.R .. Bo:O=Ro:Oc::UccG_,H.,,,o_,N'-T"A"R"I-"O-"M"1"K'-1'-'S"4'-----
tName and address of Manufacturer) 

2. Manufacturedfor _______ __:E=:Co:.O::_D::_Y'-"N=E_,L:.:T-=Dc.._4:..:4c_7::.5_:Ccc0_,R"P;CO_,RA_::.:T'-E':'-':DccR.,IV'-"E':, BC'U:CR=LI";N"G"T-'O_,N.,,,O_,N'-T,A,.R,.Ic::O,Lcc7-'L"5"T-'9--------
1Name and address of Purchaser) 

3. Location of installation ___________ _::M:.:E:.:G:..E00N=E._,Ro:Gc:Y_.Co:_O=R:..P:... C=H'cR..,IS':-TC'I"N'CA-'LA'-"K:.:E"''-'A"L"B"E"R"T"A'------------~ 
(Name and address) 

4. Type HORIZONTAL AFTER FILTER 0411 
!Horizontal, vertical, or sphere) {Tank, separator, heat oxch., etc.) (Manufacturer's serial number) 

W1159.2 

Data Report 
Item Number 

W0:12~32A 

10. 

PURPOSE 

M2 

ICRNI 

32125-D-2202-01 REV. E 2013 
mr .. w!ng number) (National Board number} (Year built! 

Remarks 

NOZZLES,lNSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details Location 

609.6mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11(a){5)(b); STAMPED RT-2 

Certificate of Authorization: Type ___ ,eU,__ ___ No. ____ _:1.::5,,0006006'-,.-___ ~ Expires ------,--.::04.::/;:2"4"/2000.,1.::5 ______ _ 

Signed ~-'ch""'.___·'-~"-''o!A;;;.,;;;,;;;.,:;c.,;;.,;,00;"'"'-----Date 05/23/2013 
IManufacturerl 

Nam•---~~,~~.---~L=E=S=EN~A~S~T~E~E~L~L~T~D~-------------

Datet<\~z:3,2d.':} Name ---===="'71~===----------- Commissions t-)13, \;,..\c:>G~ ~T"'\\S 
- {Authorized lnspoctorl (National Board {Ind. endorsen'ients), State, Province, and numberl 

( 111/061 



.·._..::._,_ . __ l 

FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions ofihe ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE., CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECGDYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation· 

4. Type - ELLIP HEADS 3962.4mm x 22.23mm thk. 
[Description of vessel part {shelL two-piece head. tube bundle)] 

PO# 321253501 
(National Board number) (Drawing number) 

{Name and addrnss of Pun;haser) 
UNKNOWN-

{Name and address) 
1016553- 1,2 

(Manufacturer's serial number) 

TG# FILTER TOP HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

5. ASME Code, Section VIII, Dlv. 1 2010 EDITION/2011 ADDENDA 
{Edition and Addenda {date)] (Code Case number) [Spec!a! se!V!ce per UG-120{d)J 

6 Sheil (a) No of course(s)· (b) Overall length 
Course(s) Ma!eriaf Thickness Long. Jo!nl (Cat A) Circum. Joint (Cal A, B. & C) Heat Treatment 

No. Diameter, !rl. length (ft & in.) SpecJGrade or Twe Nom. Corr. Type Full, SpoL None Eff. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650'F- 1/2 HOUR PER INCH) (b) 
(Material spec number grade or twa) (H T lime & temp) .. -(Material spec number grade or type) {H T • time & temp ) 

Location (Top, Thickness Radius El!!ptic<~.l Conical Hemispher~l Rat -Side to Pressure Category A 

Bottom , Ends) Min. ~rr. c"'wn Knuckle Ratio Apex Angle Radius Dlanie!Cr ConveX Concave Type Full, Spot, None Eff. 

<•l 18.20 2:1 1 FULL Unk. 
(b) 

If removable, botts used (describe other fastemng) 
{Material spec. number, grade, size, number} 

8. MAWP__,_,==- -==,-
{lntemal) (External) (Interne!) 

at max. temp. Min. design metal temp. ---~------"'-----------(External) 

9.impact test ------=====:-::=C:NC:O:=:======:n-----
Vndicate yes or no and the componant(s) Impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 

11 Nozzles inspection and safety valve openings· 

Mat(!fiaf 

at test temperature of 

How Attached 
PU!pOSe. Diameter Range 

.Nozzle ThickneS!> 
Reinforcement 

(Inlet. Outlet, Drain, etc.) No. or size r.,. NoZZfa Flange Nom. Corr. Material Nozzle Flange 

12 identifteatlon of part(s) 

Name of Part Quantity UneNo. Mfr's. Identification No. Mfr's Dra'vVing No. CRN National Board No. 

Location 
(Insp. Open.) 

Year Built 

1 ~- Supports: Skirt Lvgs. Legs Others 
(Yes or No) .. ...LNvmber) (Number) 

Attached 
--~(~De~oo~rt~oo~)---- ---------~0N~h~e=re~a~n~d•ho=w~)--------c_ 

14. Remarks: NO DESIGN FUNCTJofii'8y ENERFAB INC: 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
-We certify that the statements made In this report are correct and that all details of material, 

U Certificate of Authorization No. 2,631 Expires December 31 

Date __ _::;3'-'·2:;0-'-'2"'0'-'-b::.__ Name Enerfab, Inc. Signed 
<¥anufacturer) ,. 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, .holding a valid commission iSsued by the National Board of Boiler and Pressure Vessel Inspectors and/or the Staie or Province 

of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on_,.s+..Q;"";''-'\:i'J{p-F'-'-f??...£. ______ --;---:-"7'------:---= 
and state that, to the best of my knowledge and belief, the . Manufacturer has constructed thfs pressure vessel part in accordance with 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report Furthermore, neither 
the Inspector nor his/her employer s I lia n any manner for any personal Injury or property" damage Or a loss of any kind arising from or 
connected with 1his Inspection. 

Dat~ ~Cd \/(p\~ Signed Commissions~\C:Bb~ A,~ 
pec~or) [National Board (incl. endorsements), State, Province., and number] 



( 

( 

FORM U-2AMANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 

2. Manufactured for 
(Name and address of Manufacturer} 

ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON. ON L7L 5T9 

3. Location of installation 

4.Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
(Description of vessel part (shell, two·piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

· (Name and address of Purchaser) 

UNKNOWN 
(Name.and address} 

1016554-1,2 
{Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
{Drawing prepared by) 

(EdiUon and Addenda (d;,:~te)] (Code Case number) 

6 Shell (a) No of oourse(s)· (b) Overall length 

(CRN) 

2013 
(Year buill) 

(Special service per UG-120(d)l 

eour::e{s) Material Thickness Long. Jolnt{Cat. A) Circum. Joint (cat. A, B. & C) Heat Treatment 

No. 0/ameter,ln. Length (ft & ln.) SpecJGrade or Type Nom. Corr. Type Full, Spot, None Eff. Type Full. Spot, None Eff. Temp. nma 

7. Heads: (a) SA516-70 (1650•f -1/2 HOUR PER INCH) (b) 
(Material spec. number gmde or type) (H T -time & temp ) .. (Material spec number gradeortype)(HT -time &temp) 

Location (Top, Thickness Radius Elliptical Conical Hemispherical Rat Side to Pressure Categ~?ry A 

Bottom, Ends) Min. Carr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Efr. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 

8. MAWP--;;==- -==:n- at max. temp. 
(Material spec. number, grade, size, number) 

Min. design metal temp. ___________ at __________ __ 

(lnternal) (External) {Internal) {External) 

9. Impact test -------;;:::;;::::;:::;:;:;:-;:;-;::::-:::::;.-;;:::NC::::O;;;,::;::'"';;:::::;:;-;::;:::;;-------- at test tempera~re of 
(indicate yes or no and the componant{s) impact tested) 

10. Hydro., pneu., or comb. test pressure NON-E Proof test 

11. Nozzles. inspection, and safety valve openings: 

Material Nozzle Thlclu'less How Attached 
Purpose Diameter Ffenge Reinfor~ment 

(Inlet, Outlet, Drain, etc.) No. orslze TYP" Nonie Flange Nom. corr. Material Nozzta Flange 

12 Identification of part(s) 

Name of Part Quantity UneNo. Mfr's. ldenUficatlon No. Mfr's Drawing No. CRN National Board No. 

LocaUon 
(Insp. Open.) 

YearBullt 

13. Supports: Skirt "'""""=""'" 
(Yes or No) (Number) {Number) 

Lugs Legs Others 
(Describe) 

A~®ed--------~~~~~-------
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE /-7 .. · 
We certify that the statements made in this report are correct and -that all details of material, construction, _!)AO ~manship o .f · · pressure 

vessel part confonn to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. ·~/ / "'~4~-· 
VCerlificateofAulhorlzalionNo. 2,631 Expires · December31 , 2015h ~ //' 

Date 3-20-2013 Name Enerfab,lnc. Signed i( '*""' :/4?. 
(Manufacturer) (Repr~~tative) 

. CERTIFICATE OF SHOP/FIELD INSPECTION / 

I, the undersigned, holding a valid commission Issued by the National Board of Boiler an(j Pressure Vessel Inspectors and/or the State-or Province 
of Ohio and employed by · HSB CT a,. c._ _ of Hartford, CT 
have Inspected the pressure vessel part described in this Manufacturer's Data Report on ::Jt(j(j·a:,J!J 
and state that, to the best of my knm-vledge and belief, the Manufacturer has co-n"'s7tru""'ct'"edL,'~Ih.;:ls::...:p:::re::=s::s.lu"'re'-v"e"'ss"'e"l-::p:-art:;-;::in--=a"cco=r:od:-an"'c"e,..-,w"icl'h 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIIJ,.Divislon 1. By signing this certificate neither the ln_spector nor his/her employer 
makes any warranty, expressed or Implied, concerning the pressure vessel part described in this ManufaCturer's Data Report. Furthermore, neither 
the Inspector nor his~1er employer shall be liable lh any manner for any personal Injury or property damage or a loss of any kind arising from or 

connected with this Inspection. ~ '· · . " 

Date'QCOo;A;-\?J Signed >. . Commissions \\Jfi\cfiU\& CJW1\¥e . 
· . ~rtzed Inspector) (National Board .(iricl. endorsements), State, Province, and number] 



! 

FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 
(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

(Nama and address of Manufacturer) 

2. Manufactured for _______ _cEo:C000""D-'-Y'-'N"E'-'Lc'T_.D~._:4'=4'-'7"'5-'C"'O"'R"Pc;O=RA=T'=E_.D~R:-oi,_V.,E,', B"U"R"""LI"'N"'G"T"O"-N"'-'O"-N-'-T'-'A"'R-'I"'O'-'L;c7,.L,-5"'T"9._ ______ _ 
(Namo and address of Purchaser) 

3. Location of installation MEG ENERGY CORP. CHRISTINA LAKE ALBERTA 
(Name and address) 

HORIZONTAL '32125 2013 0412 W1159.2 4. Type 
{Horizontal or vertical, tank) (Manufacturer's serial number) (CRNJ {Drawing number} (National Board number) (Year built} 

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 --------~2~0~1~0'----------
Year 

t0------~~~~2~0~1~1~~~------
!Addenda, if applicable (datell 

6. Shell SA-516-?0N 19.05mm 
!Code Case numbers) 
3.2mm 3923.9mm 

[Special service per UG-120{dll 

2387mm 
!Materia! sp6G. number, grade) (Nominal thickness) {Corr. allow.) {Inner diamEJter) !length (overa!!ll 

7. Seams WELDED,dbl,butl FULL 100 WELDED,dbl,butl SPOT 85 
!Long. (welded, db! .. sng!., lap, butt)) !R.T. (spot or full)] (Eff .. %) IH.T. temp.) {Time, hrl !Girth (welded, dbl., sngl., lap, butt)] tA.T. {spot or full !I {Eff., %) (No. of ooursesJ 

8. Heads: {a) Material _______ "'S:CA"-5"1:=6-=-7::COC:NC;---------
1Spec no grade) 

(b) Material ------~S,;A,_-C'5cc16:C-:';70o;N:;_ _____ _ 
(Spec no grade) 

" 
., 

location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I (al TOPHD 18.20 mm 3.2mm -- -- 2:1 ---- ----- ----- CONCAVE 

(b) BOTTOMHD 19.05 mm 3.2mm -- -- 2:1 ---- --- CONCAVE 

If removable, bolts used {describe other fastenings>-----------~~~~-_ _..N~/A"---c--c---,----,-------------
IMaterial spec. number, grade, size, number) 

9. MAWP 1041 kPa 103 kPa at max. temp. 120 deg.C 120 deg.C 
(Internal) {External) {Internal) 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 

Proof test 

{External) 

1354 kPa 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details location 
{Inlet, Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material Nozzle Flange {Insp. Open.) 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA~516-70 WELDED WELDED TOP HEAD 

N2:WATER OUTLET 1 304.8mm WN SA106B SA105 4.27mm 3.2mm SA-516-70 WELDED WELDED BTM HEAD 

N3A& N3B 2 101.6mm LWN -- SA105 38.1mm 3.2mm -- WELDED -~-- BTM HEAD 

N4 1 76.2mm WN SA106B SA105 11.12mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

SG1A&SG1B 2 152.4mm PAD SA516-70N ----- 63.5mm 3.2mm ----~ WELDED --~- SHELL 

M1 1 609.6mm WN SA1068 SA105 12.7mm 3.2mm SA~516~70 WELDED WELDED TOP HEAD 

WELDED ON TOP & BTM HEAD 11. Supports: Skirt w:C:N':'O'c:::;- Lugs 2 Legs 4 Other Attached 
{Yes or no) (Number) (Number) {Describe) !Where and howl 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016553-2, BTM HEAD MANUFACTURE BY ENERFAB S/N 101554-2 

(Name of part, item number, Manufacturer'~ nama and identifying stamp) 
W0:12-32B 10. NOZZLES,INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4'32125-D-2202-01E 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII. Division 1. "U" Certificate of Authorization Number 15,066 
expires 04/24/2015 1-: /? 
Date 05/17/2013 Co. name LESENA STEEL LTD Signed _ ___:CJ~~.:, '~'P_~::-::=:::::=.==-----

(Manutactursrl !Representative) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Vessel constructed by LESENA STEEL LTD at 1060BIRCHMOUNTROAD,SCARBOROUGH 

J, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on fti('±f '~ ''2..o\.l"'t... , and state that, 
to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 

VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 

implied, concerning the pressure vesseiMi~ed in this Manufacturer's Data Report. Furthermore, neither the Inspector nor.his/her employer 
shall be liable in any manner for any per~ury or property damage or a loss of any kind arising from or connected with this inspection. 

Date'M('tl\!f-,/o\'3. Signed · · · Commissions~'&\'3.\Cl>G/'.;:, Ob-.1\Gj\ S. 
{Autho 1zod Inspector) [National Board {incl. endorsements), State, Province, and numb&r] 

(07/10) 



FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ ___.L,E,-s,E,.N.,A._.,S_,T_.,E,.E,.L'-L"T"D_,,,.1-'06,.0'-"'B"IR'CC0:H:"M"O':":U,"N':::T;':RC:O:eA:cD;,,','S,::C~A=R=B?'O"R"O"U"G_,H_.,,.,o,.N"T"A-"R"-I"O'-"M"1"K'-1"S-_4.__ __ _ 
lName and address of Manufacturer) 

2. Manufactured for _______ _.:Eo:C000=D-'Y.::N:=EocL'-'T"D'-'.-'4'--4'-'7-"5-'C,.-O_,R""P'-O=RA=T=E_.D_,R"I._V=E", B._U=R=LI.._N..-G_,T"O_,N.,,.,o_,N"T"A-"R=IO:_Lo_7"L'-'5"-T"9.__ ______ _ 
(Name and address of Purchaser) 

3. Location of installation ___________ _..M00E:=G._,E~N"E=R:"GC'Y_.C:::O,-R~P=. c,.H':'.':;R:OISO:;T:'IN'CA;'-"L:..:Ac:K:=Ec>'C-A::Lc"B:"Ee.R,.T._A.__ __________ ~ 
(Name and address) 

4. Type HORIZONTAL AFTER FILTER 0412 
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) {Manufacturer's serial number) 

W1159.2 

Data Report 
Item Number 

W0:12-32B 

10. 

PURPOSE 

M2 

ICRNJ 

32125-D-2202-01 REV. E 2013 
(Drawing number) (National Board numbor) !Year built) 

Remarks 

NOZZLES,INSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details Location 

609.6 mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING { BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11{a){5)(b); STAMPED RT-2 

Certificate of Authorization: Type ___ .::U:.._ __ No. _____ 1:,:5",0"'6,.-6.__ ____ Expires -----.---'OOC'4/:o2c.:4/ec2,-.0-c15"-------

Name ---1~·-· _. ;c· "';--.-=L=E=S=ET.N:i:A:::O:ST::OEC:EC:L;o-:L'-'T-=D.__ _______ Signed _ _.ef-t'-''-"~""-:::...:-;;;===;:;-----Date 05/17/2013 
---- (Manufacturer) {Representative) 

Datet>\l>ti\1-.~~ Name __ _..;,.::z::::""':;;=:,-=;::;==~==;':==::_ ____ Commissions N\S \~ \ c:>(;"' • 0 f.-514 \ .:S 
.- (AuttHl'rizad Inspector) {National Board {incl. endorsement's), State, Province, and number) 

(11/06) 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions ofthe ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECQDYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 
(Name and address of Purchaser) 

3. Location of installation· UNKNOWN · 
------------------~------------------T.(Nia~m=e~a~nd~ad~d~re~ss~)--------------------------~--~------

4. Type . ELLIP HEADS 3962.4mm x 22.23mm thk. 1016553 • 1,2 
{Description of vessel part (shell, two-piece head, tube bundle)] (Manufacturer's serlal number) 

PO# 321253501 . TG# FILTER TOP HD. 
------,.(Nt:a"uo=n:::ai"B"o"ard=n:::um=be"c") ---- -------'--;(D::Cc"'aW>".C:ng'="'nu"m'ib"e-"c)'----- (Qrawlng prepared by) 

5. ASME Code, Section VIII, Div. 1 2010 EDITION/2011 ADDENDA 
{Edltlon and Addenda (date)) (Code Case number) 

6 Shell (a) No of courne(s)· (b) Overall length 

(CRN) 

2013 
(Year built) 

(Special service per UG 120{d)J. 

Course(s) Ma!erlal Thickness Long. Joint (Cat A) Circum. Joint (Cat A, B, & C) Heat Tre~tment 

No. Diameter, ln. Length (ft & in.) SpecJGrade or Type Nom. Corr, Type Full, Spot. None Eff. Type Full, Spot, None Eff. Temp. 11me 

7. Heads: (a) SA516-70 (1650'F- 1/2 HOUR PER INCH} (b) 
. . -(Material spec number grade or type) (H T time & temp ) {Material spec number grade or type) (H T -time & temp ) .. 

Location (Top, Thickness Radius Elliptic~! Conical Hemispheri~l Rat .Side to Pressure Category A 

Bottom, Ends) Min, Corr. Crown ·Knuckle Ratio Apex Angle Radius Oiariaeter ConveX Concave TyPe Full, SJ)ot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (describe other fastening) 

B. MAWP--;;=::::;;-- -==,-
{lntemal) (External} (lntem~l) 

at max. temp. 
(External) 

(Material spec. number, grade, size, number) 

Min. design metal temp. __________ at ______ ~ __ 

9. Impact test -----------;;;;;;;;:;:;;:;;;:;:-;:;:-:;;:-:::=::ON-:OO:C::=:::;;;:;;;;;;o;;==.-----------
Pndicate yes or no and the componant(s) impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 
11. Nozzles, inspection, and safety valve openings: 

Material 

at test temperature of 

HOW Attached 
Purpose. Diameter Flange 

.Nozzle Thickness 
Reinforcement leGation 

(Inlet, OuHet, Dtaitl, ~¢.) No. or size r,. Nozzle Flange Nom. Corr. Material NonJO Flange {ftlsp. OpC(l.} 

" ' 12. Identification of part(s) 

Name of Part Quantity Une No. Mfr's. Identification No. Mf(s Drawing No. CRN National Board No. Year Built 

1~. Supports: Skirt 1 Lugs_ Legs others 
(Yes or No) ~!.Imber) (Number) (Describe} 

Attarned--------~~~~~------~ 
(Where and how) 

14. Remart<s: NO DESIGN FUNCTI01'/'8Y ENERFAB INC: 

CERTIFICATE OF SHOP/FIELD COMPLIANCE ,, 

-We certify that th·e· statements made In this report are correct and that all details of material, construction, an za~nshlp o ~z-pr ure 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. -:/( / /. 

U Certificate of A~t~orization No. 2,631 Expires December 31 _ , 2015 ~d'4- ~ ~ . 
Date 3-20-2013 Name . Enerfab, Inc. Signed C-1 · ~ z:...-. 

" 
(¥8nufacturer) (Represe tive) · 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, _holding a valid commission ISsued by the National Board of Boiler and Pressure Vessel Inspectors and/or the Stale or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have Inspected the pressure vessel part described in this Manufacturer's Data Report on S-f}Jfj;) (?2" 
and state that, to the best of my knowledge and belief, the Manufacturer has co-n.,.st"ru~ctl;el:;d~t~h,.<ls~pl.-re~s~s-ur"e--v.,.es.,.s"e"l-p""a"rt,.-,i'"n-ac-co=nd"a"n'"'cc:e--::w:;;-it'h 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, D(vls_lon 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her einployer s II e lla 'n any manner for any personal Injury or property· damage or·<a loss of any kind arising from or 
connected with this Inspection. '· 

Dat~ 30. \t'2P\) Signed 
spector) 

Commissions\Jh~ b, ~ 
[National Board (incl. endorsements), State, Province, and number] 
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FORM U-2AMANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
. (Name and address of Manufacturer} , 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7l 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
[Description of vessel part {shell, two--piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

· (Name and address of Purchaser) 
UNKNOWN 

(Name. and address) · 

1016554-1,2 
{Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 
2013 

(Year buill) 

(Edmon and Addenda (dale)] (Code Ca!,le number) [Special service per UG-120(d)] 

6 Shell (a) No of course(s)· (b) Overall length 

Course{s) Material Thickness Long. Jolnt(Cat. A) Circum. Joint (Cat. A, 8, & C) Heat Treatment 

No. Diameter, ln. length (ft & ln.} Spec./Grade or Type Nom. Corr. Type FuJI, Spot, None Eff. Type Full, Spot, None Eff. Temp, Time 

7. Heads: (a) SA516-70 (1650°F- 112 HOUR PER INCH) (b) 
(Material spec number grade or type} (H T -time &temp} .. (Material spec number grade or type) (H T - lime & temp ) 

location (Top, Thickness Radius Elliptical Conical Hemispherical Rat Side to Pressure CategQryA 

Bottom. Ends) Min. Corr. Cmwn Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 

(b) 

If removable. bolts used (descnbe other fastenmg) 

8. MAWP ---...,==- -...,-,---,-- at max. temp. 
(Material :;pee. number, grade, size, numWr) 

Min. design metal temp. ___________ at __________ _ 

(Internal) (External) (Internal} (External} 

9. Impact test --------,===:-::=-::=,:N~O=======~-----
[indlcate yes or no and the oomponant{s) impact tested] 

10. Hydro., pneu., or comb. test pressure NON.E Proof test 

11 Nozzles inspection and safety valve openings· 

Material NoZZle Thickness 

at test temperature of 

How Attache<! 
Purpose Diameter Flange Reinforcement 

(Inlet, Outlet, Drain, etc.) No. or size Typo Noule Flange Nom. C.rr. Material Nozzle Flange 

12 Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN Natlonal Board No. 

Location 
(Insp. Open,) 

Year Built 

13. Supports: Sktrt Lugs Legs 
(Yes or No) (Number) (Number) 

Others 
(Describe) 

Attached ------,=-==,.----
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of material, construction, 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 

U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 3-20-2013 Name Enerfab, Inc. Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State· or ProVince 
of Ohio and employed by · HSB CT ~ of Hartford, CT 
have Inspected the pressure vessel part described In this Manufacturer's Data Report on 
and state that, to the best of my knowledge and belief, the Manufacturer has co"n"'stru=c"ted:-';-.!;thf,l;::s:...,::p:::,re,:s::,sul,r":'e'-::ve=s=s=e:cl-:p::a::rt;-;ln=-a=cco=:::rd;;:a:::nc:c::e-:::w;;;ith 

ASME BOILER AND PRESSURE VESSEL CODE, Secllon VIII, Dlvlslon 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or Implied, concerning the pressur~ vessel part described in this ManufaCturer's Data Report. Furthermore, neither 
the Inspector nor hisf11er ~mployer shall be liable In any manner for any personal injury or property damage or a loss of any kind arising from or 
connected with this Inspection. 

Date'?Qb· :b\~ Signed 
'· 

Commissions _,,\J.'2.:~~\Cfi~U\~A.::'i:Cftitl~~~:i--.!· ~==h.:';;-
[Nat!onal Board .(friClendorsements), Stale, Province, and number] 



Jfl- F-2o8 c 
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ----'LE"S"E"N'-'A"-'S"T"E='E='L=-'Lc'T~D:._, 1..,o..,6,.0_,B,.,IR";C;c:::H:cM-::O::U;"N'OT=R~O~A~D":•-'S~C".'A"-R";BC'O"R-"Oc'U"G""H"-, 'c"O:"N"T"A"'R"'IO"-'M'-'1'-'K-'-'1"S,_4 ___ _ 
(Name and address of Manufacturer) 

2. Manufactured for _______ E=:C"'O"'D00Y_,_N'-'E=..=LT.cD00.~4o:4,_,7_,5coCe;Oe.cR7,P,'O'-'RA~T'fE'CD'CR'-"I'-'VC'EO:' Be:U::cR'-'Lc;looN:=G"-TO=N,c. O=NT.cAceR'-'CieoO:..oLo!.7.=L_:e5"-T"9 ______ _ 
(Nams and address of Purchaser) 

3. location of installation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 

4. Type HORIZONTAL 0413 W1159.2 
lName and address) 

*32125 2013 
!Horizontal or vertical, tank) !Manufacturer's serial number) {CRNJ {Drawing number) {National Board number) (Year built) 

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 --------,~2~0~1~0._ ______ _ 
· Year 

t0------~~~~2~0~1+1~~~------
{Addenda, if applicable (date)! (Code Case numbers) 

6. Shell SA-516-?0N 19.05mm 3.2mm 3923.9 mm 
[Special service per UG-120(d)! 

2387mm 
{Material spec. number, grade) (Nominal thickness) (Corr. allow.( (Inner diamater) [Length (overallll 

7. Seams WELDED,dbl,butl FULL 100 WELDED,dbl,butl SPOT 85 
[Long. (welded, db!., sngl., lap, butt)J IR.T. (spot or full)] IEff., %) IH.T. temp.) (Time, hrl (Girth (welded, dbl., sngl., lap, butt)] lfl.T. (spnt or full)] (Eff., %) (No. of courses) 

8. Heads: (a) Material -------iiS:'A::'-5':'1'::6':-7';'0",N:,--------
ISpec no grade) 

(b) Material --------oo::CSA;o·c_:5.,16:::;·0:;.70:;N_,_ ______ __ 
(Spec no grade) .. .. 

Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I (a) TOPHD 18.20 mm 3.2mm -- -- 2:1 ""- ----- ---- CONCAVE 

(b) BOTTOMHD 19.05 mm 3.2mm ---- ---- 2:1 ... """ - CONCAVE 

If removable, bolts used {describe other fastenings) -----------,;-;c-,-,---"N"iA.:._...,...-c-_-c--:-----------
IMaterial spec. number, grade, size, number) 

9. MAWP 1041 kPa 103 kPa at max. temp. 120 deg.C 120 deg.C 
(Internal) (Extern a!) {Internal) 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 

Proof test 

(External) 

1354 kPa 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location 
(Inlet, Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material Nozzle Flange (Jnsp. Open.) 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

N2:WATER OUTLET 1 304.8mm WN SA106B SA105 4.27mm 3.2mm SA-516-70 WELDED WELDED BTMHEAD 

N3A & N3B 2 101.6mi'n LWN "" SA105 38.1mm 3.2mm .... WELDED --- BTM HEAD 

N4 1 76.2mm WN SA1068 SA105 11.12mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

SG1A & SG1B 2 152.4mm PAD SA516~70N ------ 63,5mm 3.2mm ----- WELDED SHELL 

M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

11. Supports: Skirt ""'_.N:,:O-__,_ Lugs 2 Legs 4 Other Attached 
!Yes or no) (Number) !Number) (Describe) !Where and howl 

WELDED ON TOP & BTM HEAD 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016555-1, BTM HEAD MANUFACTURE BY ENERFAB S/N 101556-1 

(Name of part, item number, Manufacturer's name and identifying stamp) 

W0·12-32C 10 NOZZLES INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4'32125-D-2202-01E 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorizazion umber 15,066 
exptres 04/24/2015 . L- r ~~ 

Date 05/28/2013 Co. name LESENA STEEL LTD Signed __ _c(/(!__: ''/2,)t!,y~·~~-=:::::;::;:::::::::_ ______ _ 
(Manufacturer) (Representative) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
Vessel constructed by LESENA STEEL LTD at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on H ~ '2J? ~·20\'\: , and state that, 

to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 
VESSEL CODE, Section Vlll, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 

implied, concerning the pressure vessel ~~ed in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 

shall be liable in any manner for any pers~~;~~-pr property damage or a loss of any kind a~rom or connected with. th~r~n. 

Date \'\k'f'2..& ~\:?,Signed . Commissions · \ '1,.~ c;6 ""-,O ~ ~_'jl 
(AuthoriZed Inspector) ]National Board Unci. endorsements), State, Province, and number] 

(07/10) 



(: 
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FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ _,L"E"S"Ee_N:cA.:....::S:.:T.=E=E=L'-L"T"D-_.,_.10"6"'0'-B"'I"R'iCCi:HC:MC:O'::::::UccN':i:T;CR':O:"A:7D;o•c:S:':CzA:7R=:BO?"-'R::::O:-U:-G,-,H.,,_.O_,N_.T,A.,R"I::::O:_:_:M"1_.K-_1.,S._4,__ __ _ 
(Name and address of Manufacturer) 

2. Manufacturedfor _______ _.E"C,-:0,-:Do:.Y"N.'"E=-""LT"D'".'-4._4.,7-:5_-C:-O"R"':P:';O"RA.:..::T_:;Ec:Dc:;R .. I_.V.=E;c, B,-:U"'R .. L001N .. G:o:T._O=N'-', O,-:N .. T.,A.,R.,I-:O_-L_.7-:L-:5_.T9::.._ ______ _ 
(Name and address of Purchaser) 

3. Location of installation ___________ _..M:--E,-G__.,E.,N-:E_.R,_G:-Y_C-:0""-;R:CP._. -:C"H'CRC'IS"-T"I"N"A"LA"-""K"E'-''-'A.,Lo:B_.Eo-R_.T.,A.__ __________ _ 
(Name and address) 

4. Type HORIZONTAL AFTER FILTER 0413 
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) (Manufacturer's serial number) 

W1159.2 

Data Report 
Item Number 

W0:12~32C 

10. 

PURPOSE 

M2 

(CRNJ 

32125-D-2202-01 REV. E 2013 
(Drawing number) (National Board number) (Year built) 

Remarks 

NOZZLES,!NSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. DJameterorSJze Type Material Thickness Reinforcement Material Attachment details Location 

609.6mm WN SA~106B 12.7 mm SA~516~70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHER$) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW~11(a), CIRC. SEAMS SPOT 85% PER UW~11(a)(5)(b); STAMPED RT~2 

Certificate of Authorization: Type ___ _:U"-. ___ No. ____ __.1"'5",0_.6006:_ ____ Expires ------.=--o;j04,::ic:o2c;4:;/2=0:-1co5:_ _____ _ 

o:.~ 
Name ----~"'----J--."LE=SccE":N;iiA:;';;;;;SC:TO::EO::E;;'L-'L'-'T-=D'-------- Signed ---''---'-'f?t/"'-'--'= '-------;;;o;~;:::;c==--

_____,. (Manufacturer) (Representative) 

Date IAN-/ zg, Wl~Name ___ _z:":~~~;;;;~:==----- Commissions N \3. \'<;.. \ OG, ·/"\- \ C::;>I,ST'?J \ S 
(~I'ISjliCtor) (National Board (incl. endorsements), State, Province, and number) 

05/28/2013 Date 

(11/06) 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT {ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by On& Manufilcturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessei"Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and a.ddress of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON Lll 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
(Description ofvessei part (shell, t'.vo·plece head, tube bundle)] 

PO# 321253501 
{National Board number} 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address} 

1016555-1,2 
{Manufacturer's ser1a! number) 

TG# FILTER TOP HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

!Edit!on and Addenda (date)] {Code Case number) fSpeclal service per UG-120(d)l 

6 Shell (a) No of course{s)· (b) Overall length 
Course(s} Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, 8, & C) Heat Treatment 

No. Diameter. ln. Length (ft & in.) Spec./Grade or Type Nom. Corr- Type Full, Spot, None Eff_ Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650"F -1/2 HOUR PER INCH) (b) 
{Material spec number Q'ade or type} (H T - Ume & temp ) {Material spec number grade or type) (H T - time & temp ) .. 

location {Top, Thickness Radius EfnpUca! Conical Hemispherical Hat 
Side to Pressute Category A 

Bottom, Ends} Min. Corr. Crown Knuckle Rallo Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastening) 
(Material spec. number, grade, size, number) 

8. MAWP-;==- -==:- at max. temp. -==""- --;;==...-- Min. design metal temp. 
__________ ., ________ __ 

(Internal) (External) (Internal) (External} 

9. Impact test -------;;:===c-:::===.:.N~O~=======------
Pndicate yes or no and the componan!(s) Impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· 

Materia! Nou!e Thickness 

at test temperature of 

How Attachot;l 
Purpose Diameter Flango Reinforcement 

(Inlet. Outlet, Drain, elc.) No. or size Type Nozzle Flange Norn. Corr. Material Nozzle F;aoge 

12. Identification of part(s) 

Name of Part Quantity une No. Mfr's. Identification No. Mfr's Drawjng No. CRN National Board No. 

locofion 
(Insp. Open.) 

Year Built 

13. Supports: Sktrt Logs Legs 
(Yes or No) (Number) (Number) 

Others 
(Describe) 

Attached -------;v;===:;;;;------
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB tNC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of material, 

U Certificate of Authorization No. 2,631 Expires December 31 

Date __ ..:_4,_-1_,_1,_-:::20e_1:.;3:..__ Name Enerfab, Inc. Signed 
(Manufacturer} 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned, holding a valid commission issued by the National Board of Bo!ler and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on 
and state that. to the best of my knowledge and belief, the Manufacturer has co-n-s'""tru_c..,te'-d;...l't.l..hi2s=p-"re~s'-su_r_e_v-es-s-e71_p_a_rt:-:in_a_cco---:-crd"'a,--n-:c"'"e-WJ-c::.th 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or Implied, concerning the pressure vessel part described in th!s Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer sh · any manner for any personal injury or property damage or a loss of any kind arising from or 
conne~t~d with U~IFJ inspection. 

Date t\\ \fp\J Signed Commissions \\:l~\\R,\)~~ awra\Q 
r) {Nat!onal Board (incl. endorsements), Stale. Province, and number} 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufuc!urer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLI P HEADS 3962.4mm x 25.4mm thk. 
[Description of vessel part (she!!, two-piece head, tube bundle)/ 

PO# 321253501 
(National Board number) 

5. ASME Code. Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 
UNKNOWN 

{Name and address) 

1016556-1,2 
{Manufacturer's serial number} 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

[Edition and Addenda {date)] (Code Case number) 
6 Shell (a) No of course(s)· {b) Overall length 

(CHN) 

2013 
{Year buill) 

{Special service psr UG-120(d)J 

Course{s) Material Thickness Long. Joint (Cat. A) Circum. Joint {Cat. A. B, & C} Heat Treatment 

No, Diameter, in. length {ft & ln.) Spec.!Grade or Type Nom. COfr. Type Full, Spot, None Eff. Type Fu!l, Spot. None Eff. Temp. Titne 

7. Heads: (a) SA516-70 (1650°F- 1/2 HOUR PER INCH) {b) 
.. -(Material spec number grade or type) (H T tlme & temp ) (Material sp6<l number grade or type) 1H T • Ume & temp) ' 

Location (Top, Thickness Radius EIUpticai con rca! Hemispherical Fiat Side to Pressure Category A 

Bottom, Ends) Mfn. Corr. Gcown Knuckle Ratio ApexArlgle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 

8. MAWP--;==- -==:;;- at max. temp. 
{Material spec. number, grade, size, number) 

Mln. design metal temp. ___________ at __________ _ 
{llllema!) (Extemnl) 

9. Impact test 
(Internal) 

NO 
(External) 

[indicate yes or no and the componant{s) impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 

11 Nozzles inspection and safety valve openings· 

Mateliat Nozzle Thickness 
Purpose Diameter Flange 

(lnlel, OuUet Drain, e!c.) No. or size l'ype NozZle Flange Nom. Gorr. 

12. ldenlificatlon of part(s) 

at test temperature of 

How Attached 
Reinforcement 

Material Noule Flange 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's D(awing No. CRN National Board No. 

Locatlor1 
(losp. Open.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No) {Number) {Number} 

Of hers 
(Describe) 

Attached ------,=ccc-===----
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of material, 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 

U Certificate of Authorlzation No. 2,631 Expires December 31 • 2015 

Date ---'4-'-0"'9-'-2"'0-'1"'-3-- Name Enerfab, Inc. 
----------c(~M~a=nv~f~ac~w~c~ec~)o_ _____________ _ Signed 

CERTIFICATE OF SHOP/FIELD INSPECTION 

sure 

!, the undersigned. holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province 

of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on_c--cl'c--L.-:=..::.J..£ _____ -:--c-:------;---~ 
and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel part in accordance \vith 
ASME BOILER AND PRESSURE VESSEL CODE, Section Vlll, Division 1. By signing this certificate neither the Inspector nor his/her employer 

makes any wamlnty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the lnspeclor nor his/her employer all b ·, b!e In any manner for any personal injury or property damage or a loss of any kind arising from or 

conn\e'{ted with ~']{s inspection, 

Date~>\ \)<:,lj Signed Commissions ~\\Jt6\P!r ~~ tp 
Inspector) [Natrona! Board (Incl. endorsements}, State. Province, and numbEir] 



JA- F- 2.o§ D 
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LTD. 4475 CORPORATE DRIVE, BURLINGTON, ONTARIO L7L 5T9 
(Name and address of Purchaser) 

3. Location of insta([ation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 
(Name and address) 

4. Type HORIZONTAL 0414 W1159.2 '32125 2013 
(Horlwntal or vertical, tank) !Manufacturer's serial number) (CRN) (Drawing number) {National Board number) {Year built) 

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 _______ _.2~0~1~0c_ ______ _ 
Year 

W------~~~~2~0~17,1~~~------
!Addenda, if applicable (date)! 

6. Shell SA-516-70N 19.05mm 
(Code Case numbers) 

3.2mm 3923.9 mm 
[Special service per UG-120[dll 

2387mm 
{Material spec. number, grade) [Nominal thickness) (Corr. allow.) (lrmer diameter) [length {overall)[ 

7. Seams WELDED,dbl,butt FULL 100 WELDED,dbl,butt SPOT 85 
[long. {welded, db!., sngl., lap, butt)] !R.T. (spot or full)! {Eff., %1 [H.T. temp.) (Time, hr) {Girth (w!llded, db!., sngl., lap, butt)] IR.T. (spo~ or fullll !Eff., %) !No. of courses) 

8. Heads: (a) Material --------------~S:;A:-;-5'::1'C6-:-7::;0:;;N:,-----------
[Spec no grade) 

(b) Materia1-------------;;c:OSA0'-.:':5'-'16;:;-c,7:;0N,_ __________ _ 
(Spec no grade) ., ., 

location (Top, Minimum Corrosion Crown Knuckle 
Bottom, Ends) 

Elliptical Conical Hemispherical Flat Side to Pressure 
Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I (a) TOPHD 18.20 mm 3.2mm --- ,_, 2:1 ---- ---- --- CONCAVE 

I lbl BOTTOMHD 19.05mm 3.2mm ---- --- 2:1 ---- ----- --- CONCAVE 

If removable, bolts used {describe other fastenings) ___________ -cc-c-cc----~N~/~A_,___-c---:---;-;------------
tMateria! spoc. number, grade, size, number) 

(Internal) {External) 
9. MAWP 1041 kPa 

Untema() 
103 kPa 
(Extern a f) 

at max. temp. 120 deg.C 120 deg.C 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 1354 kPa 

Proof test 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location 
(Inlet, Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material Nozzle Flange {Insp. Open.) 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

N2:WATER OUTLET 1 304.8mm WN SA1068 SA105 4.27mm 3.2mm SA-516-70 WELDED WELDED BTMHEAO 

N3A & N3B 2 101.6mm LWN -- SA105 38.1mm 3.2mm --- WELDED ----- BTM HEAD 
N4 1 76.2mm WN SA106B SA105 11.12mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

SG1A&SG18 2 152.4mm PAD SA516-70N --- 63.5mm 3.2mm ----- WELDED ----- SHELL 

M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA-516-70 WELDED WELDED TOP HEAD 

WELDED ON TOP & BTM HEAD 11. Supports: Skirt 7.0._N,_.O-__~ Lugs 2 Legs 4 Other Attached 
(Yes or no) (Number) {Number) (Describe) iWhere and howl 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016555-2, BTM HEAD MANUFACTURE BY ENERFAB S/N 101556-2 

!Name of part, !tern number, Manufacturer's name and identifying stamp) 

W0-12 32D 10 NOZZLES INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U 4'32125 D 2202 01E - - - - -

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorization Number 15,066 

expires 04/24/2015 

d7?- "'''"::: 
Date 06/03/2013 Co. name LESENA STEEL LTD Signed 

(Manufacturer) 

CERTIFICATE OF SHOP/FIElD INSPECTION 

Vessel constructed by LESENA STEEL LTD at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on ';;l<Jf.}C 0'5, , ~ ~~ , and state that, 
to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 

VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 

shall be liab~e in any manner for any ~~jnjury or property damage or a loss of any kind arising from ~nected with this inspt~n. 
Date')\)\J<:i,?.'2o\'S.signed = Commissions~ \'SI\ ~I~ 

(Authorli:ed inspe<:tor} (National Board Unci. endorsements), State, Province, and numborl 

(07/10) 



FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ ___,Lo:oE=S:cE"CN"A'--'S"T"E"E"L_L'cT"D'-,c'10v:6V>O__.,B,.IR"CccH'::M'CO"="U,'CN':f:T;CRC:O:"A~D;;,':'S":C;:'A:'R':B:';O=R:::O:.::U:.::G'-'H'-',-'0'-'N~T'-'A-"R-"I:.::O:...:.:M"1-"K'--1"S-c4,_ __ _ 
(Name and address of Manufacturer) 

2. Manufactured for _______ __:Ec;C~O=D"Y"N-,E..::L,-T_-D"'-.-'4'-4"7-"5-'C'-'0'-'R-"PC,O=RA=T=E_-D:-R-.I"V-,E'c, BC'U"C"R-,LI"N,_G_.T,_O"N.,,_-O'-'N"T"A""R_,I,_O'-'L.,-7..::Lc:5ccT..::9'---------
IName and address of Purchaser) 

3. Location of installation ___________ __::M00Eo.:Go:..=E:..:N-,Ec::R,_G_.Y_.:C:o:O=R::.P.:_ . .::C:.:H::_R:::IS::.T:..:I:..:N'-A,_LA__..K,-E, ... A .. L,-B_.E,-R.,T,.A._ __________ _ 
{Name and addross) 

4. Type HORIZONTAL AFTER FILTER 0414 
!Horizontal, Vl.lrtical, or sphere) {Tank, separator, heat exch., etc.) (Manufacturer's serial numbE!r) 

W1159.2 

Data Report 
Item Number 

W0:12-32D 

10. 

PURPOSE 

M2 

{CAN I 

32125-D-2202-01 REV. E 2013 
!Drawing number) (National Board number) {YearbuiiU 

Remarks 

NOZZLES,INSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details Location 

609.6mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11(a)(5){b); STAMPED RT-2 

Certificate of Authorization: Type ___ _:U:._ ___ No. ____ __:1.::5:c,Ooo6oo6:...._ ____ Expires -----w-t---"04"'/"'2"4"12,0'-"1""5'---------

Date 06/03/2013 Name -----,.-=.....,,---"L=E=S=EN;.;A~SiCT'iE;cECOiL'-L"-T"D:__ ______ Signed __ O,~,J_A~J..,..';-;:?.~3;:::,------' C2 (Manufacturer) (Representative~ 

Dat,;)\.)1-lE: Oo,1.0IJName ~~---"'~~~~~==.==~~~- Commissions 1\)t:, \'3.{ oG (>..._ I ~ ( s 
!p.Uiil'orized Inspector) !National Board (incl. endorsements}. State. Province. and number) 

(11/06) 



( 

FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by On& Manuf@cturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessei.Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manuf;;~cturer) 

2. Manufac!urcd for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm lhk. 
{OeSC!iptlon of vessel part {shell, t'NO·piece hearJ. tube bundle)) 

PO# 321253501 
(National Board number) 

(Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

1016555-1,2 
(Manufacturer's serial number) 

TG# FILTER TOP HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 
fEdiUon and Addenda (date)] {Code Case number) fSpecial seNice per UG-120(d)J 

6 Shell (a} No of course(s)· (b) Overall length 

Course{s} Material Thickness Long. Joint (Cat. A) Circum. Jotnt (Cat. A, B, & C) Heat Tre<Jtment 

No. Diameter, in. Length (ft & ln.) Spec./Grade or Type Nom. Corr. Type FvU, Spot, None err. lype Full, Spot, None Eff. Temp. nme 

7. Heads: (a) " SA516-70 (1650 F -1/2 HOUR PER INCH) (b) 
(Material spec number grade or tYPe) (H T ·time &temp) .. (Material spec nvmber grade or type) fH.T. ~time & temp.) 

location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A 

Bottom , Ends) Min. Corr. crown Knuckle Rallo Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eft. 

(a) 18.20 2:1 1 FULL Unk. 

(b) 

If removable, bolts used (descnbe other fastemng) 
(Material spec. number, grade, siZe, number) 

-c==.,- ---;==;;---- Min. design metal temp. ------at------
(Internal) (External) 

8. MAWP ---,,...,--,..- -==:;;-
(Internal) (Extemal) 

at max. temp. 

9. Impact test NO at test temperature of 
[indicate yes or no and the componant(s) impact tested] 

10. Hydro., pneu .. or comb. teSt pressure NONE Prooftesl 

11 Nozzles inspection and safety valve openings· 

M3terta! Nou:!e Thickness How AltachOO 
Purpose Dlame!er Flango Reinrorr;ement LOC<I!ion 

(Inlet Oullel. Drain, etc.} No. or size TyPo Nozzle Flange Nom. Corr. Materi:P Nozzle Flal'lge (Insp. Open.) 

12 Identification ofpart(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built 

13. Supports; Skirt Lugs Legs 
(Yes or No) {Number) (Number) 

Others 
(Describe) 

Attached ----====:;---
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of material, 

U Certificate of Authorization No. 2,631 Expires December 31 

Date __ 4:_·.:..11.:..·.::20::.1:..:3:.__ Name Enerfab, Inc. Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

l, the undersigned, holding a valld commission issued by the National Board of Boiler and Pressure Vessel Inspectors a!ldlor the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Manufacturer's Data Report on 
and state that, to the best or my knowledge and belief, the Manufacturer ha& co-cnc:s::tr,.-uc:\ti::e-td.J;t~h-;'ls"'=p~re:":s'Csc:u::re:-cvc:es::s::e:;l-::pa::rt?'i'-n---=a::cco=r:;da::n::ce=-c:wc;nith 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or Implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer sh · any manner for any personal injury or property damage or a loss of any kind arising from or 

connected ;v~ t~lj) inspection. 

Date t\:\t<:PLJ Signed commissions\\J~)\:1\b~~ 9\yt\"a\Q 
r) {National Board {Incl. eMorsements), State, Province, and numberj 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manuractured for EC<JDYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3, Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
[Description of vessel part (she!!, two-piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, Oiv. 1 
(Drawirtg number} 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser) 
UNKNOWN 

(Name and address) 
1016556 -1,2 

(Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

{Edition and Addenda (date)] (Code Case number) {Special service per UG-120(d)J 

6 Sh II e (a) No of co rse(s)· u (b) Ov r II length ea 
Course(s) Material Thickness Long. Joint (Cat. A} Circum. Joint {Cal. A. 8, & C} Heat Treatment 

No. Diameter. in. length (ft & ln.) Spec./Grade or Type Nom. Corr. 'fype Full, Spot, None Eft. Type Full, Spot, None Eft. Temp. Time 

7. Heads: (a) SA516-70 (1650"F- 112 HOUR PER INCH) (b) 

-· -(Material spe" number grade or type) (H T time & temp ) -{Material sp~ number grade or tYPe) (H T time & temp ) 

Location {Top, Thickness Radius Elliptical Conical Hemlspherlc<il Flat Side to Pressure Category A 

Bottom, Ends) Min. Carr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave 'fype Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 
(Material spec. number, grade, size. number} 

8. MAWP ___ --,,-,--,- at max. temp. Min. design metal temp. ------ at _____ _ 
(lntemal) (External) (Internal) (External) 

9. impact test ------~~----~~N~O:__~~--~-----
(!ndicate yes or no and the componant(s} Impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 

11 Nozzles Inspection and safety valve openings· 

Matef!al Nozzle Thickness 

at test temperature of 

How A!lached 
Purpose Dl<1meter Flange Relnforcerrn:mt 

(Inial, Outlet. Omln, etc.) No. 01" size l"ype Non:!e Flange Nom. corr. Matetlal Nozzle Flange 

12 Identification of part(s) 

Name of Part Quantity Une No. Mfr's. ldentificaUon No. Mfr's_ Drawing No. CRN National Board No. 

Location 
{Insp. Open.) 

Year Built 

13. Supports: Skirt ~--~ 
{Yes or No) {Number) (Number} 

Lugs Legs Others 
{Describe} 

Attached -----:o=c-c-==,-----
(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that all details of material, construction, sure 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4-09-2013 Name Enerfab, Inc. Signed 
(Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province 

of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described in this Nlanufacturer's Data RepOrt on. -~-9,-1:-c.eJ,{ .. ,·Sri=:.IL'..t.$'----,----,-----,,-----,;; 
and state that, to the best of my knowledge and belief, the 10anufacturer has consuucted this pressure vessel part In accordance with 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate netther the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore, neither 
the Inspector nor his/her employer all b ble In any manner for any personal injury or property damage or a loss of any kind arising from or 
conn,ex_t

1
ed wilh ... ~s inspection. 

Oatei-Vq_ f<}ol;) Signed _ _J~~~~==---- Commissions ~\\Ji.iJ\~ ~lp 
Inspector) {National Board (Incl. endorsements), State. Province, and number] 



3A- r--- 2o8 £ 
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ~--~LE=S=E=NcoAoc__S=TccEcoEcoL'-'L'"'T"'D-'-, 1'-'0'-'6-"0-"B"'IR'CC;:;'-'H'":M'-'OC:'U;"N:';T=:R=O:';A"'D":'-"SzC".:A"R";BC'O"R~O=U=G'-H"-, "'O'-N'"'T'-A"-R"-IO"-'M"1"K~1=S~4 ___ _ 
{Name and address of Manufacturer) 

2. Manufactured for ~------E~C--:O.,.D.,.Y,eN""E"-"LT,eDec·~4o:40!7_,5coCe;O"'R""P,cO"'RA=T'7EO.:D'CR'-'I'-'V-7E'c' B"'UC"R'-'LO!I"N"G'-'T"O"N~, O=NT_cA"'R'-'1"'0'-'L'-'7-"L-'5'-'T"-9 ______ _ 
(Name and address of PU!chaserl 

3. Location of installation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 
\Name and address) 

HORIZONTAL 0415 W1159.2 '32125 2013 4. Type 
{Horizontal or vertical, tanl:l (Manufacturer's serial number) (CRNJ !Drawing number) {National Board number) (Year built) 

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 _______ _,2~0':1~0'---------
Year 

t0------~~~~2~0~1~1~~~------
[Addellda, if applicable (date)] 

6. Shell SA-516-70N 19.05mm 
(Coda Case numbers) 

3.2mm 3923.9 mm 
!Special service per UG-120(d)J 

2387mm 
(Material spec. number, grade) (Nominal thickness) 

7. Seams WELDED,dbl,butt FULL 100 
(Corr. allow.) (Inner diameter) 

WELDED,dbl,butt SPOT 
[length (overall)! 

85 
!Long. (welded, db I., sngl., lap, btJtl)] [R.T. {spot or full)] (Elf.,%) (H.T.temp.) (lime, hr) [Girth {welded, db I., sngl., lap, buttll !R.T. (spot or fvllll (Eff., %) {No. of cours(ls) 

8. Heads: {a) Material -------i;;S:CA::"-5';;1.;'6c'-7C:O';:Nc-------
1Spec no grade) 

(b) Materia1--------.o::OSA0'·?:5.,_16:;·:-_,70:;N,_ _____ _ 
(Spec no grade) .. .. 

location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I (a) TOPHD 18.20mm 3.2mm --- --- 2:1 -·-· -- ·-·-- CONCAVE 

) lb) BOTTOMHO 19.05 mm 3.2mm 2:1 -- - -- CONCAVE 

If removable, bolts used (describe other fasteningsl------------,,---,-,----'N~/A.._-,.--,---,-,-----------
(Mat"rlal spec. number, grade, size, number) 

9. MAWP 120 deg.C 1041 kPa 
U11ternal) 

103 kPa 
(External) 

at max. temp. 120 deg.C 
(Internal) 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 

(External) 

1354 kPa 

Proof test 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details location 
(Inlet. Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material Nozzle Flange {Insp. Open.) 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA-516·70 WELDED WELDED TOP HEAD 

N2:WATER OUTLET 1 304.8mm WN SA106B SA105 4.27mm 3.2mm SA·516·70 WELDED WELDED BTMHEAD 

N3A & N3B 2 101.6mm LWN - SA105 38.1mm 3.2mm --- WELDED --- BTM HEAD 

N4 1 76.2mm WN SA1068 SA105 11.12mm 3.2mm SA·516·70 WELDED WELDED TOP HEAD 

SG1A&SG1B 2 152.4mm PAD SA516-70N --- 63.5mm 3.2mm ··-·· WELDED --- SHELL 

M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA·516-70 WELDED WELDED TOP HEAD 

Attached WELDED ON TOP & BTM HEAD 11. Supports: Skirt "7-_.N-"0"'--c- Lugs 2 legs 4 Other -~~-;;;:'=:;.:::o~~-
!Yes or no) (Number) (Number) (D€scrlbe) (Wher€ and how) 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016557-2, BTM HEAD MANUFACTURE BY ENERFAB S/N 101558-3 

{Name of part, item numb€r, Manufacturer's name and identifying stamp) 

W0·12-32E 10 NOZZLES INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4'32125-D-2202-01E 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorization Number 15,066 
expires 04/24/2015 . .. 4 J 
Date 06/12/2013 Co. name LESENA STEEL LTD Signed cry\:-- _.... 

{Manufacturer) !RIJpresentatlvel 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Vessel constructed by LESENA STEEL L TO at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on ·wN \ '2.. • '"2...01 S, , and state that, 
to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 
VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 
implied, concerning the pressure ve~scribed in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 
shall be liable in any manner for any~ injury or property damage or a loss of any kind arising from or connected with this inspection. 

Date ?VIJ)-2..'?<::>1'?, Signed Commissions 101;. 1'1-~0G &-. ONTC'\ \ '3 
(Aotllonzed lnsp€ctor) [National Board (incl. endorsements), State, Province, and numb€rl 

(07/10) 



FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ __..cL='E='S~E='N:"A'--'S"T-"Ec'cE"clc'oLT,.D'c',,<1:"0V'60~8'<01R-:C~H,<M""-O::'U~N~T:;'R"O~A~D'c, S_,C~A,R_,B~O'CR"cO:"U:"G"'H'"-', O"N"T-'A"R'-"'IO~M_,1'.'K.o..c1Se:4:___ __ _ 
!Name and address of Manufacwrer) 

2. Manufactured for _______ _,.Ec-Cc"O"'D'-Y'-'N'-'E'-L"-T'-'D".-'4::4e.7:e,5,o:C:::O::..R";P;CO":RA"-':'T:';E~D;';R::"I-':V':EC:' BC'U"'R::"L':'INCCG00Tc:O:::Nc:•c.:O"'N-'-T'-'A-"R-"IO"'cl"-7"L"5Tc:9o._ ______ _ 
(Nama and address of Purchaser) 

3. Location of installation ___________ _,.M,.,E,..G:_EeoN=E"R"'G'-'Y-'C"O"';;RO;:PC::. :CC':CHC:R".:ISC::T:CIC:N:iA .. LA=K,.E,.,,.A,L,.B..,E,.R,T".A'------------
INama and address) 

4. Type HORIZONTAL AFTER FILTER 0415 
(Horizontal, vartica!, or sphora) (Tank, separator, heat axch., etc.) (Manufacturer's serial number) 

W1159.2 

Data Report 
Item Number 

W0:12-32E 

10. 

PURPOSE 

M2 

ICRNI 

32125-0-2202-01 REV. E 2013 
(Drawing number) (National Board number) (Year built! 

Remarks 

NOZZLES,INSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details Location 

609.6 mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11(a)(5)(b);·STAMPED RT-2 

Certificate of Authorization: Type -~~-'U'--~~- No. -~~~~1"5"',0"'6"'6'---~-- Expires ~-~~~~=;::04ri:o2;;4r/2ooO:c1c:5c_~----

Signed ___,cf1:.._~~~~-
(R(}presentativel 

06/12/2013 Name ____ ~=-~----~L=E=SE~N~A~S~T~E=E~L~L~T~D~-------------S2 (Manufacturer) 

Date ')I}IJ \'1-- Z.O~"' Name --=~~:::;;,';-~;:;;;::;===c.---------
- (Authorized Inspector) 

Date 

Commissions N\!. ''"S. ( oG ,..__ I C>!ST"'\ \5 
[National Board (incl. endoreements), State, Province, and number) 

( (11/06) 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fab(icated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boller and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certffied by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELUP HEADS 3962.4mm x 22.23mm thk. 
fDescciption of vessel part (shell, two-pfece head, tube bund!e)J 

PO# 321253501 
(National Board number} 

5. ASME Code, Section VIII, Div. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

{Name and address of Purchaser) 
UNKNOWN 

{Name and addfeSs) 

1016557. 1,2,3 
(Manufacturer's serial number) 

FILTER TOP HEAD 
(Drawing prepared by) 

(CRN) 

2013 
(Year built) 

[Edition and Adderida {date)} (Code Case number) [Special setvice per UG~ 120{d)] 

6 Shell (a) No of course( s )· (b) Overall length 
Course(s) Material Thickness Long. Joint (Cat A} Circum. Jofnt(CaLA. B, &C) Heat Treatment 

No. Diameter, ln. length (ft & In.) SpecJGrade or Type Nom. Corr. Type Full, Spot None Eff. Type Full, Spot None Eff. Temp. Tirne 

7. Heads: (a) 
(M<~terlal spec numbe~ !:)rade or tYPe) (H T • time & temp) 
SA516-70 (1650•F • 1/2 HOUR PER INCH) (b) 

(Material spec number grade or type) (H T ~time & temp } .. . . . . 
Location (T.op, Thickness Radius E!Uptlcat Conical Hemfspherlcal Flat Side to Pressure category A 

Boltom , Ends) Min. Coer. Crown Knuckle Ratio Apex-Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastening) 
(Material spec. number, grade, s!ze. number) 

8. MAWP--;==:rr- ---;;:o:=::;c- at max. temp. Mfn. design metal temp. -------at------
(lnt(im8t) (EXternal} (lntem(:ll) (External} 

g_ Impact test -------;;:;:;;;::;:-;:;c.:-,:::-:::-;:::;;;:;;-;N:;O=======,------
pndlcate yes or no aod the cOmponant(s) Impact tested] 

10. Hydro., pneu .• or comb. te-st pressure NONE Proof test 
11. Nozzles, ins·pectlon, and safety valve openings: 

t..o'.aterfal Nw:zfe: TiliciOless 

at test temperature of 

How Attached 
Purpose Diameter Range Re;oforcement 

AanQe {lnfe/, Ou!fet. Drain, etc.) Nu. or size Type Nozzle Range Nom. Corr. Ma!eriat Noute 

12 Identification of rrart(s) 

Name of Part QuanUty Line No .. Mfr's. ldehtifitation No. Mfr's DrawfnQ No. CRN National Board.No. 

Lo~tk:IJ'I 
(!osp. Ope_n.) 

Year Built 

13. Supports: Skirt -.v==> 
eYe!? or-No} (Number) (Number) 

Lugs Legs Others 
(Descfibe) 

Attached ------,.,====---
(Where artd how) 

14. Remarks: NO D~SIGN FUNCTION BY ENt;RFA13 INC. 

CERTIFICATE: OF SHOP/FJELD COMPLIANCe 
We Gertify tt)BJ th~ statements made in this report .;:~re correct and that all details of material, construction, an 
vessel. partconf6rm to the ASME BOILER AND PRESSURE VESSEL CODE, SecUon VIII. Olvision 1. 
()Certificate ofAuthorization No. 2,631 Expires December 31 , 2015 

Date _ _:4c.:·2:::9:..:·2::.:0:.;1.:::3_ Nama Enerfab, Inc. 
----------------~~~an~u~~~~-f,!u=~=r~)~--------------

Signed 

CERTIFiCATE· OF SHOP/FIELD INSPt;CTION 

I, the undersigned. holding a valid commission Issued by the National Board of Boiler and Pressure Vessel InSpectors and/or_ tl)e_ State or Province 
of Ohlq and employed by HSB CT :. oi Hartford, CT 
have inspe:cted Jbe: pre:&sure vessel p_art descrtb.ed. In fhl$ Manufi3.c_turer's Data· Report on ,.., 
8nd state that, to the best of mY knowle<fge and belief, Jh~- Manuf~cluier has co-n"s'=tru?JiP.4.-tli~'ts"'· -p":r~~s"·-s:C~C:.rerv'ce:-:sc:s-::e•l -:pc:a::ri'. "in:-· -=a:-:coo==rd;;a::n::ce::-:w:::·;;;,th 
1\SME BOILERANI? f'F!E$SURE VESSEL COOl;. $ection VII.I •. J?ivlsio~ 1. By signing thrs C<lrtjficale Qeltl]et the lnspeclor nor his/her employer 

( makes any warranty,_ exptes$~ or itnplied, conCer(ling· tbe P.(&S~Wfl; Vt:~ssel~patt de_!;>cri~ed -tn this Man_ufa~ttiXe~s pat~ RepOrt. Ft!rthertnore, neither 
-~ the Inspector. nor iils/h~r-emp:Joy - §naif h-6: ·le in any m:ahner'- fOr any p_ersonal lnjury. or' prop:Crty i~ama:ge .or a lo$5 Of a:ny kind- ~rising from or 

.connec:-t~ with thls 1'5peCtlon. · 

Patel\ \:)\-~ Sfgned Commissions 'i;~)EJ~,\~~n~ate, Province, and number) · 



{ 

FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT"(ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler ')nd Pre.o>sure Vessel Code Rules, Section VIII, Division 1 

. 1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(N<~.me and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 
(Name and address of Purchaser)· 

UNKNOWN 

4. Type ELLIP HEADS 3962.4mm X 25.4mm thk. 
[Description of vessel part {shell, t.Yo-pieca head, tube bundle)] 

PO# 321253501 
{NaUonat Board number) 

5. ASME Code, Section VIII, D!v. 1 
(Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and addressr 
. 1016558- 1,2,3 

{Manufacturer's serial number) 

TG# FILTER BOTTOM HD. 
(Drawing prepared by) 

(CRN} 

2013 
(Year built) 

[Edition and Addenda{date)J (Code Case number} {Special service per UG-120( d)] 
6 Shell (a) No of course(s)· (b) Overall length 

Course{s) Material Thickness Long. Joint (cat A) Circum. Joint {Cal A, B, & C) Heat Treatment 

No. Diameter, ln. Length {ft & in.) Spec./Grade or Type Nom.· Corr. T;pe Full, Spot, None Eff. T;pe Full, Spot, None Eff. Temp. Time 

. 7. Heads: (a) --~SO;;A5";'1c,::6·=':7":-0~(,;:16'2'5;:.0-:,F::-2-1/0:2+:H!::Oc:;U~R;,:.P-:;E:=R,:,IN~C::!:H!J.,).--.....:_ (b) 
(Matena! spec number grade or type} (H T time & temp) (Material spec number grade or type} (H I -time & temp ) . . - .. 

Location (Top, Thfckn~ss Radius Elliptical Conical Hemispherical Rat Side to Pressure Category A 

Bottom, Ends) Min: Corr. Crown Knuckle Ratio Apex Angle RadiUS Diameter Convex Concave Type Full, Spot, None Eff. 

(a} 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (desonbe other fastening) 
(Material spec. number, grade, size, number} 

8. MAWP--;i==- -==,-- at max. temp. Min. design metal temp. -------at-------
(lntemal} (Extemal) 

9. Impact test 
.{Internal) 

NO 
(External) 

Pndlcate yes or no and the componant(s) impact tested] 
10. Hydro., pneu., or comb. test pressure . NONE Proof test 
11 Nozzles Inspection and safety valve openings· 

Material Nozzle Thickness 
Pu<pOSO Diameter Flange 

(lnlel, Outlet. Drain, etc.) No. ~X size Typo """'' ·Flange Nom. Corr. 

12 Identification of part(s) 

at test temperature of 

How Atlaclled 
Reinfoi'Cemant 

Material N=<o Flange 

Name of Part Quantity line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

Location 
(Insp. Opan.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No) (Number) (Number) 

Others 
(Describe) 

Attached ----===.:::::;---
(Where a·nd how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct arid that all detail~ of material, construction, 
vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4·29-2013 Name Enerfab,lnc. Signed 
(ManufactUrer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission. issued by the N~tional Board of Boller a.nd F=tressure Vessel InspectOrs and/or the State or Province 

. of Ohio and employed by HSB CT . o.J..._ Hartford, CT 
have inspected the pressure vessel part- desCribed In this Manufacturer's Data Report on. l\; .. ft'j .(~15 · 
and state that. to the best of rity knowledge and befief, the Manufacturer has constructed this pressure vessel part in accordance with. 
AS[!AE BOILER AND PRESSURE VESSEL CODE, SecUon VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any wartanty, expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report. Furthennore, neither 
the Inspector nor his/her employer. hal le in_ any manner for any personal injury or property damage or a loss of any kind arising from -or· 
connrc~eR Y!\th thls Inspection. 

Date\ i eft -(p\3 Signed Commissions \-:J\)\Cft\1ifs \ <!')\•-\\{Q {e 
Inspector) [National Board (incl. endorsements), State, Province, and number] 
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.3A- F . .2o8> r 
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ____ :oLE""S"-E""N,_,Ac:...:Se_T,__,Eo:E=:L'--"Lc'T,_D,,1,_0.__6"0_.,B,IR~C;cH::::;M:;O:;U::N_;;T:;;R:;O~Ai;:D!:, ':;S:;C;::A;;R:;B"O:cR._O-:U-:G,Hcc,c:Oo:_NcoT.:.:A'.'R=IO__.,M,.1ccK'-"1S"-4'----
tName and address of Manufacturer) 

2. Manufactured for ECODYNE LTD. 4475 CORPORATE DRIVE, BURLINGTON, ONTARIO L7L 5T9 
(Name and address of Purchased 

3. Location of installation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 
!Name and address) 

HORIZONTAL 0416 W1159.2 '32125 2013 4. Type 
!Horizontal or vertical, tank) (Manufacturer's serial number) (CRN) !Drawing number) (National Board number) {Year built) 

5, The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 2010 
Year 

tO------~~~i2~0~1~1~~~------
{Addenda, if applicable {datell 

6. Shell SA-516-70N 19.05mm 
!Material spec. number, grade) !Nominal thickness) 

!Code Case numbers) 

3.2mm 
(Corr. allow.) 

3923.9 mm 
!Jnner diameter) 

[Special service per UG·120(d)l 

2387mm 
(length (overallll 

7. Seams WELDED,dbl,butt FULL 100 WELDED,dbl,butt SPOT 85 
(long. (welded, dbl., sngl., lap, buttll [R.T. (spot or full)! (Eft.,%) (H.T. temp.) (Time, hrl [Girth (welded, db!., sngl., lap, butt)! !R.T. (spot or full)! (Eff., %1 !No. of courses) 

8. Heads: (a) Material -------;::S::..Acc-5:.c1c:6...:·7,=0c-N'c--------
1Spec no grade) 

(b) Material --------;;;:'S":A:':-:':5"-16":·-':7ecOC'N------~ 
(Spec. no, grade) ., 

Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I lal TOPHD 18.20 mm 3.2mm -- ... 2:1 ~--- --- --- CONCAVE 

I lbl BOTTOMHD 19.05 mm 3.2mm ---- -- 2:1 --- ~--- -~-- CONCAVE 

If removable, bolts used (describe other fastenings) -------------;;:;:::-:;c;-:-:c:-c::::~N~I~A':::::-=:-:::::::;::::;-----------
IMateriar spec. number, grade, size, number) 

9. MAWP 120 deg.C 1041 kPa 
(Internal) 

103 kPa 
(External) 

at max. temp. 
(Internal) 

Min. design metal temp. -29 deg.C at 1041/103 kPa . Hydro., pneu., or comb. test pressure 

Proof test 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement 
(Inlet. Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Carr. Material 

N1:WATER INLET 1 304.8mm WN SA106B SA105 14.27mm 3.2mm SA-5164 70 

N2:WATER OUTLET 1 304.8mm WN SA106B SA105 4.27mm 3.2mm SA-516-70 

N3A& N38 2 101.6mm LWN -- SA105 3B.1mm 3.2mm --· 
N4 t 76.2mm WN SA106B SA105 11.12mm 3.2mm SA-5164 70 

SG1A&SG1B 2 152.4mm PAD SA516-70N --~-- 63.5mm 3.2mm --
M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA-5164 70 

120 deg.C 
(External) 

1354 kPa 

Attachment Details location 
Nozzle Flange (Insp. Open.) 

WELDED WELDED TOP HEAD 

WELDED WELDED BTM HEAD 

WELDED -- BTM HEAD 
WELDED WELDED TOP HEAD 

WELDED --- SHELL 

WELDED WELDED TOP HEAD 

WELDED ON TOP & BTM HEAD 11. Supports: Skirt -;;o:CN'=O'"=:-c- Lugs 2 Legs 4 Other ---c;;----;:-:;---- Attached 
(Yes or no) {Number) (Numbor) (Describe) (Where and howl 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
items of the report: TOP HEAD MANUFACTURE BY ENERFAB SiN 1016557-1, BTM HEAD MANUFACTURE BY ENERFAB SiN 101558-2 

!Name of part, Item number, Manufacturer's name and identifying stamp) 

W0:12-32F 10, NOZZLES, INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4'32125-D-2202-01E 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel 
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorization Number 15,066 

expires 04/24/2015 

cT.~-Date 06/27/2013 Co. name LESENA STEEL LTD Signed " {Manufacturer) (Representative) 

CERTIFICATE OF SHOP/FIELD INSPECTION 

Vessel constructed by 
. LESENA STEEL LTD at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S,S.A 

have inspected the component described in this Manufacturer's Data Report on '>\J!Jt 'Lk.m\~ , and state that, 

to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 
VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 

implied, concerning the pressure v~~ribed in this M'nufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 
shall be liable in any manner for any rson I injury or property damage or a loss of any kind arising from or connected with this inspection. 

Date ?JlJ l-f, ?>v 13 Signed - ""' . . Commissions~ \3,\ C> G Q>.., ~1'9\ S 
r (Aut~ed lnspectm) !National Board {Ind. endorsoments), State, Province, and number! 

{07/10) 
' 



FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ___ _.L-,E-,S:oE::_N::_A:__oS:_:Tc:E:oE:oL-'L:_T-,D",-'-10:::6o::O:.:Bc:.I::_R'CC:CH"-M"-O"-U=c-'N"T-'-R'-'O"AcoD",c:S:oCo:A::_R::Bc::O_,R.,O=UccG::_H:c,ccO:_:N::T:_A::_Ro:IO:c:__M=1::K_:1ccS_:4 ___ _ 
!Name and address of Marwfacturerl 

2. Manufactured for _______ __:E00C00000D"Y-'-"N"'E_,L00T.=Dc.. _4"4"-7"5_,C.,O.,R-=P;;;O:'-RA':"-'T-'-E~DC:R":IV'-E'::'';;B':'U'CR-'L="I'CN-=G-'-T-=O-'-N"-' _,0"-N"T-'-A"-R"IO""-'L"-7"'L-'5-'-T"9 _______ _ 
(Name and address of Purchaser) 

3. Location of installation ___________ _cM00E00G'-"E"N"'E"R"G'-'Y_C000"-';;R:CP'=. C=.H"':;R"IS;cT-=IN-=A~L"A'-'K=E"-'-'-A=L=B-=E'-R"-T'=A'-------------
tName and address) 

4. Type HORIZONTAL AFTER FILTER 0416 
(Horizontal, vertical, or sph11re) (Tank, separator, heat exch., etc.) {MantJfacturer's sarial number) 

W1159.2 

Data Report 
Item Number 

W0;12~32F 

10. 

PURPOSE 

M2 

lCRNI 

32125-D-2202-01 REV. E 2013 
(Drawing number) (National Board number) {Year built! 

Remarks 

NOZZLES, INSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details location 

609.6mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(0 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11(a)(5)(b); STAMPED RT-2 

Certificate of Authorization: Type ___ _:U:__ ___ No. ____ __:_1=5,,0:::6:::6 _____ Expires -----c--c-=04-=/=2_:41:::2o:Oc:1.::5 ______ _ 

Signed ~u.:=L::l' f£¢~;;,;::;;;::;===---
- (Represe•ltativel 

Commissions tJ~<;, ~~\ aQ, ·"' ON\
0

1l'S 
(National Board (incl. endorsementsJ.'state, Province, and number) 

Date 06/27/2013 Name ----,-~,-'=LEe:S:::E=;Ni;;A~S:0Ti;;EocE:;cL_.L~T_,Dc__ _____ _ 

Date 11JN 1-f,'lo\~ame ---~Q,...,"=;;.-.;2:=;;::,M::;•":::;"''Sct:=:"":=:''=-----
~orized Inspector) 

(11/06) 

' 
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT {ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
{Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7l 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
tDescrip!ion of vessel part(she!l, two-piece head. tube bundle)] 

PO# 321253501 
(National Board number} 

{Name and address of Purchaser) 

UNKNOWN 
(Name and address) 

1016557-1,2,3 
{Manufacturer's serial number) 

FILTER TOP HEAD 
(Drawing prepared by) 

tCRN) 
2013 

(Year built) 

5. ASME Code, Section VIII, Div. 1 
(DraWing number) 

2010 EDITION/2011 ADDENDA 
(Edition and Addenda {date)) (Code Case number) [Special sei'Vice per UG-120(d)] 

6 Shell (a) No of course(s)· (b) Overall length 

Course(s} Material Thickness Long. Joint {CaL A) Circum. Joint (Cat A. 8, & C) Heat Treatment 

No. Diameter, ln. length (ft & ln.) SpeclGrade or Type Nom. Corr. Type Full, Spot, None Eff. Type Full, $pot, None Eff. Tenlp. Time 

7. Heads: (a) SA516-70 (1650"F • 1/2 HOUR PER INCH) (b) 
. . . (MaterWI -spec number grade or type) (H T time & temp) (Material spec number grade or type) (H T ·time & temp ) . . 

location (Top, Thlc~ness Radius Ell! plical Conical Hemispheflca! flat Side tO Pressure category A 

BoUom , Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type FuU, Spot. None Eft 

{a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe qther fastetung) 

B. MAWP---.=......,.- -==:;;- at max. temp. 
(Material spec. number, gmde, size. number) 

Min. design metal temp. ___________ at __________ _ 
(lntW!al} (External) 

9. lmpaGt test 
(Intern~!) 

NO 
(External) 

Dnd!~!e yes or no and thecomponaot(s) impact tested] 

10, Hydro., pneu., or comb. test pressure NONE Proof test 
11 Nozzles inspection and safety valve openings· 

Ma~erfa! Nott~e Thlckr\ess 
Purpose- OiafTI(Iter Aaoge 

{fnfet. OuUet. Drain, etc.) No. orsl4l ,. Nonie Range Nom. Co«. 

12 Identification of part(s) 

at test temperature of 

How Attached 
Relnfor«ernent 

Material NouW Fla119e 

Name of Part ·Quantity Line No. Mfr's. klelitification No. Mfr!s Drawing No. CRN National Board No. 

Loc.ttt!on 
(Insp. Open.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No} (Number) (Number) 

Others 
{Descrlbe) 

At)'ached ------====c;-----
(Where and hoW) 

14, Remarks: NO DESIGN Fl!NCTION BY ENERFAB INC. 

CERTIFICATS OF SHOP/FIELD COMPLIANCE 
We certify that th¢ stat¢;ments made In this report are correct and that all details of ma.teri~l. CQnstruction, a 
vessel part confonn to the ASME BOILER AND PRESSURE VESSEL CODE, Section VI It, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

'• Date 4-29·2013 Name Enerfab, Inc. Signed 
(Manufilctul'er) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned. holding .a valid commission issued by the National Board of Boilef and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the prt;~ssu.re ves,sfi)'l p_arl Oesortbed In thi$ Manufacturer's Data Report on_~=iff.lBpU:~lf-+=:;-=.,.-~-=-==::;:::-:::-:::;;; 
itnd state that, to the· Pest of mY knowledge and belief, the Manufacturer has constrU 'JS .pres·sure vessel pari In accordance with 
ASME BOILER AND .PRE$1.3URE VES9EL CODE, Section VIII. ·Division 1. By signing this certiflcal~ .~eittler tile Inspector nor his/her employer 
makes .any -warranty, expres$«! or i~pUe<,J; oonceming tf)e .Pressure vessel part- described in th1~ MarlUfaph.i"rer's Data Report. Furthermore, neither 

the lnspecto~ nor ~ls/b~·; emti1o\· . ~h:an. ~t le in any m·anrier for any. per-sonal lrtjury. or prop.erty ,(tam~e ~c:?r a loss of any kind arising from or 
connected With this 'l.specUon. · ' 

Pat.M 0\·d:X·J Signed Commlsslons\9~)\\J\\Y\A ~ 
(National BO.;ird (incl. endorsements}. State, ProYince. and numberj 



-

FORM U-2A MANUFACTURER'S PARtiAL DATA REPORT"(ALTERNATNE FORM) 
A Part of a Pressure Vassel Fabricated by Orie Manufacturer for Another Manufacturer 

As Required by the Provisions ofthe ASME Boiler ~nd Pr.,~sure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
(Description of vessel part (shell, two-piece head, tube bundle)] 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, 0/v. 1 
{Drawing number) 

2010 EDITION/2011 ADDENDA 

(Name and address of Purchaser)· 

UNKNOWN 
(Name and addressr 

. 1016558- 1,2,3 
(Manufacturer's serial number) 

TG# FILTER BOTIOM HD. 
(Dra'Ning prepared by} 

(CRN) 

2013 
(Year bul!t) 

fEdllfon and Addenda {date}J (Code Case number) {Special service pet UG-120(d)J 
6 Shell (a) No of couo;e(s)· (b) Overall length 

Course(s) Material Thickness long. Joint (Cal A) Circum. Joint (Cat. A, 0, & C) Heat Treatrneot 

No, Diameter, ln. length {ft & in.) Spec./Grade or Type Nom.· Corr. Two f!Jil, Spot, None Eff. Two Full, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650"F -1/2 HOUR PER INCH) (b) 
(Material spec number grade or type) (H T time & ternp ) - . (Material spec number grade or type){H T time & temp ) . . -

location (Top, Thlcknt;!ss Radius Elliptical Conical Hemispherical Rat Side to Pressure Category A 

Bottom , Ends) Min: Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex CollC<Ive Type Full, Spot, None Eff. 

(a) 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastenrng) 

8. MAWP----;==- -.,,....---,- at max. temp. 
(Material spec. number, grade, size, number) 

Min. design metal temp. -----at-----
(fntemal) {External} 

9. Impact test 
_(Internal) 

NO 
(External) 

[Indicate yes or 110 and the componant(s) impact tested] 

10. Hydro., pneu., or comb. test pressure . NONE Proof test 
11 Nozzles inspection and safety valve openings· 

Purpose D;ameter 
Material Nozzle Thickness 

Ra11ge 
(Inlet, Outlet. Drain, etc.) No. or size Typ< Noule ·Flange No~ Corr. 

at test temperature of 

How Attached 
Reinforooment location 

Mat~rial Nonie Range {Insp. Open.) 

12 ldenHficatlon of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr'S DraiNing No. CRN National Board No. Year Built 

13. Supports: Skirt Lugs Legs Others --,;-:::-:.;=-- Attached----,====----
(Describe} (Where and how) {Yes or No) (Number) (Number) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that aU details of material, 
vessel part confonn to the ASME BOILER AND PRESSURE VESSEL CODE, Sootion VIII, Division 1. 
U Certificale of Authofization No. 2,631 Expires December 31 , 2015 

~ 

Date 4-29-2013 Name Enerfab, Inc. Signed ,,L.'J,~~~~~~~~--~~
(Manutacturer} 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission Issued by the NaUonal BQard of Boiler a_nd f>ressure Vessel InspectOrs and/or the State or Province 

. of Ohio . and employed by HSB CT . oh_ Hartford, CT 
have inspected the pressure vessel part desCribed in thls Manufacturer's Data Report on. l\ ... ft'3.l2>glt.) · 
and state that, to the best of niy knowledge and befief, the Manufacturer has construcfed this pressure vessel part in accordance with. 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described In this Manufacturer's Data Report. Furthennore, neither 
the Inspector nor his/her employer. hal · le In any manner for any personal injury or property damage C?J a loss of any kind arising from or· 
connected '1>~ this Inspection. '' · 

Date q;~.,.(~ Signed Commissions \-J\')\Q'\\?'\'{1 \ ~\o-\\{8,l( 
Inspector} [National Board (incl. endorsements), State, Province, and number] 



3A- F- Z,oB <4 
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS 

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) 
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certiffed by ____ Lo:Eo:S_,E=N~AC"S-_T,_,E"E"L'-"L T.:..D=, 1._0"60"-"B:::IR_o:CC'H'"M=O":U"N'o'Tc'R"-O"A'-"'D,_, S'CC"A"R"C'B"O,_R:oO::U_,G_,H",'-'O_,N,T.:..A__:R,I:o0'-"M"-1"K,_1_cS-_4,_ __ ~ 
(Name and address of Manufacturer) 

2. Manufactured for ECODYNE LTD. 4475 CORPORATE DRIVE, BURLINGTON, ONTARIO L7L 5T9 
(Name and address of Purchaser) 

3. Location of installation MEG ENERGY CORP. CHRISTINA LAKE, ALBERTA 
(Name and address) 

HORIZONTAL 0417 W1159.2 '32125 2013 4. Type 
{Horizontal or vertical, tank) (Manufacturer's serial number) (CRN) {Drawing number) (National Board number) (Year built) 

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL 

CODE. The design, construction, and workmanship conform to ASME Rules, Section VIII, Division 1 _______ __,220~1~0'---------~ 
Year 

W------~~~~2~0~1+,1~~~------
!Addenda, if applicable {date)J 

6. Shell SA-516-70N 19.05mm 
(Material spec. number, grade) {Nominal thickness) 

{Codtt Case numbers) 

3.2mm 
{Carr. allow.) 

3923.9 mm 
(Inner diameter) 

{Special service per UG-120\d)! 

2387mm 
{Length {over<~lll! 

7, Seams WELDED,dbl,butt FULL 100 WELDED,dbl,butt SPOT 85 
!Long. (welded, db I.. sngl., lap, butt)] [R.T. (spot or full)] {Elf.,%} {H.T. temp.) {llme, hr) [Girth (welded, dbl., sngl., lap, butt)]tR.T. (spot orfuiUJ {Eff., %) {No. of courses) 

8. Heads: (a) Material -------~S.,A"-5"1._6_.:·7_,0::_N'-c-_____ __ 
{Spec.. no grade) 

(b) Material ------~"'s,A_,_-_,5_c16,.-'c7C'oON.,_ ______ ~ 
{Spec no grade) ., ., 

Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure 
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave) 

I lal TOPHD 18.20 mm 3.2mm -- --- 2:1 --- --~ ---- CONCAVE 

(b) BOTTOMHD 19.05 mm 3.2mm --- ---- 2:1 --- ----- ---- CONCAVE 

If removable, bolts used (describe other fastenings) --------------;;:;:::::;:-;-:cc:-:::c:~N~/~A'-::o:-=cc-::-c=;:::;-----------
\Material spec. number, grade. si~6. number) 

9. MAWP 120 deg.C 
(Extemall 

at max. temp. 
(Internal) 

1041 kPa 
(Internal) 

103 kPa 

Min. design metal temp. -29 deg.C at 1041/103 kPa , Hydro., pneu., or comb. test pressure 

Proof test 

10. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Material Nozzle Thickness Reinforcement 
(Inlet Outlet, Drain etc.) No. or Size Type Nozzle Flange Nom. Corr. Material 

N1:WATER INLET 1 304.Bmm WN SA106B SA105 14.27mm 3.2mm SA-516-70 

N2:WATER OUTLET 1 304.Bmm WN SA106B SA105 4.27mm 3.2mm SA-516-70 

N3A& N3B 2 101.6mm LWN -- SA105 38.1mm 3.2mm 

N4 1 76.2mm WN SA106B SA105 11.12mm 3.2mm SA-516-70 

SG1A&SG1B 2 152.4mm PAD SA516-70N ------ 63.5mm 3.2mm ----
M1 1 609.6mm WN SA106B SA105 12.7mm 3.2mm SA-516-70 

120 deg.C 
\Extema!) 

1354 kPa 

Attachment Details location 
Nozzle Flange (Insp. Open. I 

WELDED WELDED TOP HEAD 

WELDED WELDED BTM HEAD 

WELDED BTM HEAD 

WELDED WELDED TOP HEAD 

WELDED --- SHELL 

WELDED WELDED TOP HEAD 

WELDED ON TOP & BTM HEAD 11. Supports: Skirt ~._N.,O'-c:,.- Lugs 2 Legs 4 Other ---:::---:c-:---- Attached 
(Yes or no) (Number) (Number) {Descf!be) \Where end how) 

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following 
item' of the report: TOP HEAD MANUFACTURE BY ENERFAB S/N 1016557-3, BTM HEAD MANUFACTURE BY ENERFAB S/N 101558-1 

(Name of part, item number, Manufacturer's name and id~tntifying stamp) 

W0:12-32G 10. NOZZLES, INSPECTION & SAFETY VALVE OPENINGS CONTINUED ON FORM U-4'32125-D-2202-01 E 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 

We certify that the statements made in this report are correct and that a!! details of design, material, construction, and workmanship of this vessel 

conform to the ASME BOILER AND PRESSURE VESSEL CODE. Section Vlll, Division 1. "U" Certificate of Authorization Number 15,066 

expires 04/24/2015 

0-~ Date 06/20/2013 Co. name LESENA STEEL LTD Signed .N" 

(Manufacturer) {Representative) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
Vessel constructed by . LESENA STEEL LTD at 1060 BIRCHMOUNT ROAD, SCARBOROUGH 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of 
ONTARIO and employed by T.S.S.A 

have inspected the component described in this Manufacturer's Data Report on ""'b! -2o , 'LDI s , and state that, 

to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE 
VESSEL CODE, Section V111, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or 

implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer 

~::~;;~~.·i·~)1 ms~:~:~ for any p~~r injury ::operty da_mage or a Jossc:f;:~~ii:::rw~ ;r?;<~Gf\~t;~t~ t;j ~Section. 
R ~(Authorized Inspector) (Nat! on a! Soard !incl. ~tndorsements), State, Provinc~t, and number! 

(07/101 

' 



.( 

FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET 
As Required by the Provisions of the ASME Boiler and Pressure Vessel COde Rules, Section VIII, Division 1 

1. Manufactured and certified by -----'L=E=S=E~N~A'--=S-'T-=E=E=L~LccT=D~,-'10~6=0'-'B"'I'-R';;CC:H":M'-O":U":N':'T:C;:CR'CO'-A:CDCf:'-'S':;C'-A;'R,CB';'O"'R-'O=U=Gc.H"-'-'O-'N'-'T-'-A'-R"IO~M=1-'K-'1-'S-'4 ___ _ 
!Name ;md address of Manufacturer) 

2. Manufactured tor _______ _.E~C"-O=D.:.Y:.'N'=EC'L='T-"D'-.-'4"'4c.7o:5coC-:cO_.R .. Pc'O-"RA"'-'T'-'E=D::.RociV::E=c,C'B'-'U"R"L"'I"N"'G.,T-oO::.N~,=O::N::T,Ao-R"I_.Oc.:Lc"7-"L_.,S.,T.o:9 _______ _ 
(Name and address of Purchaser) 

3. Location of installation ___________ ...:M=E-=G'-'E='N"E='R.:_G:,:Y-'-'C'"O"R"P~.-'C='H"RC'I'CS-'T,IN.,A'-'"LA"K'-"E"-'-, ,_,A:oLBo:E-oR"T"A~-----------
INamo and address) 

4. Type HORIZONTAL AFTER FILTER 0417 
(Horizontal, vertical, or sphere) (Tank:, separator, heat exch., etc.) {Manufacturer's serial number) 

W1159.2 

Data Report 
Item Number 

W0:12~32G 

10. 

PURPOSE 

M2 

ICRNI 

32125-D-2202-01 REV. E 2013 
(Drawing number) (National Board number) (Year built) 

Remarks 

NOZZLES,INSPECTION AND SAFETY VALVE OPENINGS CONTINUED 

NO. Diameter or Size Type Material Thickness Reinforcement Material Attachment details Location 

609.6mm WN SA-1068 12.7 mm SA-516-70 WELDED BTM HEAD 

NOTES: 1) IMPACT TEST EXEMPTED PER UCS-66, UG-20(f) 

2) HYDROSTATIC TEST WAS PERFORMED IN HORIZONTAL POSITION 

3) SAFETY VALVE CONNECTION IN PIPING (BY OTHERS) 

4) RADIOGRAPHY; LONG SEAM 100% PER UW-11(a), CIRC. SEAMS SPOT 85% PER UW-11(a)(5)(b); STAMPED RT-2 

Certificate of Authorization: Type ___ _,U'---- No. ____ _:1.o:5,_,0"6"6'----- Expires -----.--0"4~1;c2"41._,2'-'0-'1"5 ______ _ 

Name ---f~-.-~+--. __ .=L=E=S-=ET,Ni:A:CS:i:TC:;EC:EC:Lc--'L'-'T.=Dc_ _______ Signed _ _,c±_,._~·~'-"''--===cc=.=-----Date 06/20/2013 
. (Manufacturer} (Representative} 

Date ~·lo 12DCSr.Jame __ _'c__~-"7"'/'=====c------ CommissionsW);. \'"S\0~> f". 01'-->'CC{ ( ..:.:; 
/ (Aottlorized Inspector) [National Board (Incl. endorsements), State, Province, and number) 

\ (11/06) 

' 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(Name and address of Manufacturer) 

2. Manufactured'for ECODYNE LIMITED, 4475 CORPORATE DRIVE, BURLINGTON ON L7L 5T9 

3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 22.23mm thk. 
1Description of vessel part (shell, two-piece head, tube bund!elJ 

PO# 321253501 
(National Board number) 

5. ASME Code, Section VIII, Div. 
(Drawing number) 

2010 ED/TION/2011 ADDENDA 

(Name and address of Purchaser) 

UNKNOWN 
{Name and address) 

1016557-1,2,3 
{Manufacluref's serial number) 

F/L TER TOP HEAD 
{Drawlng prepared by) 

(CRN) 

2013 
(Year built) 

[Edition and Addenda {date)] (Code Case number) {Special service per UG-120(d}] 

6 Shell (a) No of course(s)· (b) Ove'all length 
Course(s) Material Thickness Long. Join! {Cat A) Cin:um. Joint (Cal. A. B, & C) Heat Treatment 

No. Diameter, in. Leogth (ft & in.) SpecJGrade cr Type Nom. Corr. Type Full. {>pot. None Eff. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) SA516-70 (1650'F- 1/2 HOUR PER INCH) (b) .. . . (Material spec numbe~ grade or tYPe) {H T ~lime & temp} {Material spec number grade or type) (H T -time & temp) . . 
Location (Top, Thickness Radius EU!ptical Conical Hem!spherk:a! Flat Side to Pressure category A 

Bottom • Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full. Spot None Eff. 

(a) 18.20 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (descnbe other fastening) 
(Material spec. nurnbar, grade, size. number) 

B. MAWP..,==- --.r.:=:;;- at max. temp. Min. design metal temp. __________ at ________ __ 
(!ntemat) (External} (External) 

9. Impact test 
(lntemcll) 

NO at test temperature of 
{indicate yes or no and the componant(s) impact tested] 

10. Hydro., pneu .• or comb. test pressure NONE Proof test 

11. Nozzles, inspection, and safety valve openings: 

Material No-r.tle. Thickness How Attached 
Purpose Diameter Flange Re!nforcemenl Loca!iOfl 

{11\!el. ovUet. Draif\, etc.) ""· or 6!Ze Type Noule Flange N""'. C<m. f.'lalerial Nozz~ Flanga {Insp. Open.) 

12.1dentificat!on of patt(s} 

Name of Part Ouanlity Une No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built 

13. Supports: Skirt Lugs Legs 
(Yes or No} (Number) (Number) 

Others 

(Describe) 
Attached ----====:::c----

(Where and how) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATS OF SHOP/FIELD COMPLIANCE 
We certify that the statements made In this report are correct and that all details of material, construction, 
vessel par\ conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4-29-2013 Name Enerfab, Inc. Signed 
{Manufacturer) 

CERTIFICATE OF SHOP/FIELD INSPECTION 
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province 
of Ohio and employed by HSB CT of Hartford, CT 
have inspected the pressure vessel part described In this Manufacturer's Data Report on _,..;;+'+-"~'-''-"""'-+-.1--.,--_,.----,,--...., 
and state that, to the best of my knowledge and belief, the Manufacturer has construe Od this pressure vessel part in accordance with 
ASME BOILER AND PRESSURE VESSEL CODE, Section Vlll, Division 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implfed, concerning the pressure vessel part described in Ulls Manufacturer's Data Report. Furthermore, neither 

the Inspector nor h.is/her employ~-..shall qe le in any manner for any personal lnjwy or property damage or.,9, loss of any kind arising from or 
connected with this Tspectlon. "'· 

Datel\ '~'\;~) Signed Commissions -';ii::\;~Ci;:~~i'::::i:.:=:::':~lf.:;:;-c==:-:::::c:==-
late. Province. and number) 



FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT"(ALTERNATIVE FORM) 
A Part of a Pressure Vessel Fabricated by Orie Manufacturer for Another Manufacturer 

As Required by the Provisions of the ASME Boiler 'lnd Prejlsure Vessel Code Rules, Section VIII, Division 1 

1. Manufactured and certified by ENERFAB, INC, 4955 SPRING GROVE AVENUE, CINCINNATI, OHIO 45232 
(N<Une and address of Manufacturer) 

2. Manufactured for ECODYNE LIMITED, 4475 COR.PORATE DRIVE, BURLINGTON ON L7L 5T9 

· 3. Location of installation 

4. Type ELLIP HEADS 3962.4mm x 25.4mm thk. 
{Description of vessel part{shell, two-piece head, tube bundle)] 

PO# 321253501 
{NaUonal Board number) (Drawing number} 

5. ASME Code, Section VIII, Div. 1 2010 EDITION/2011 ADDENDA 

{Name and address of Purchaser) 
UNKNOWN 

(Name and address) 
. 1016558. 1,2,3 

(Manufacturer's serial number) 
TG# FILTER BOTIOM HD. 

{Drawing prepared by} 

(CRN) 

2013 
(Year built) 

[Edition and Addenda {date)] (Code Case number} (Special service per UG-120(d)J 
6 Shell (a) No of course(s)· (b) Overall length 

Course(s} Material Thk:kness Long. Joint (Gal A) Circum. Joint (Cat. A, 6, & C) Heat Treatment 

No. Diameter, ln. . length (ft & in.) Spec./Grade or Type Nom.· eo •. Twe Full, Spot, None Eff. Type Full, Spot, None Eff. Temp. Time 

7. Heads: (a) 0 SA516-70 (1650 F- 1/2 HOUR PER INCH) (b) 
(M3teria.l spec number grade or type) (H T time & temp ) . . . . . . (Materia! spec number grade or type} (H T time & temp ) 

location (Top, Thlckn~ss R.<!dlus Elliptical Conical Hemispherical Rat. Side to Pressure Category A 

Bottom , Ends) Min: Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Twe Full, Spot, None Eff. 

1•1 19.05 2:1 1 FULL Unk. 
(b) 

If removable, bolts used (describe other fastening) 

8. MAWP--;==- -==:;;- at max. temp. 
(Material spec. number, grade. Size, number} 
Min. desi9n metal temp. ___________ at __________ _ 

{Internal) (External) .(lotemal) (External) 

9.1mpact test ------;;;;:.;:;;;:=::-;::;-;;;;-:;;::;;;:~N;::O:=;:;;:;;:;;:,==T.::~-----
Pndlcate yes or no and the componant(s) impact tested] 

10. Hydro., pneu., or comb. test pressure NONE Proof test 

11. Nozzles, Inspection, and safety valve openings: 

Material Nozzle Thickness 

at test temperature of 

HowAtlaahOO 
Purpus6 Diameter Flange Reinforcement 

(Inlet, Outlet. Dra!n, etc.) No. or size Type Nozzle ·Flange Nom. Corr. Material NolZie Range 

12. Identification of part(s) 

Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. 

Others Attached 

location 
(Insp. Open.) 

Year Built 

13. Supports: Skirt Lugs Legs 
(Describe) ---------,(~W~n=e~~a~nd~h~o~w"> ________ _ (Yes or No} (Number) (Number) 

14. Remarks: NO DESIGN FUNCTION BY ENERFAB INC. 

CERTIFICATE OF SHOP/FIELD COMPLIANCE 
We certify that the statements made in this report are correct and that all details of material, construction, 
vessel part oonfonn to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 
U Certificate of Authorization No. 2,631 Expires December 31 , 2015 

Date 4·29-2013 Name Enerfab, Inc. Signed 
(Manufacturer} 

CERTIFICATE OF SHOP/FIELD INSPECTION 

I, the undersigned, holding a valid commission issued by the National Board of Boller a_nd Pressure Vessel I-nspectOrs and/or the State or Province 

. of Ohio and employed by HSB CT ~ . oh_ Hartford, CT 
have Inspected the pressure vessel part descflbed In this Manufacturer's Data Report on. \:\ ... ft.)J!J:t?t) · 
and state that. to the best of my knowledge and befief. the Manufacturer has construcfed this pressure vessel part in accordance with. 
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, [)Msion 1. By signing this certificate neither the Inspector nor his/her employer 
makes any warranty, expressed or implied, concerning the pressure vessel part described in thls Manufacturer's Data Report Furthermore, neither 
the Inspector nor his/her employer; hal Q le in any manner for any personal injury or property damage or,, Sl loss of any kind arising ·from or· 

connrie~~th this Inspection. '' · 

Date \'Cf(CP\~ Signed Commissions }J\)'\CR&\'fr \ QJ\.-\\{ql( 
[National Board (Incl. endorsement5}, State, Province, and number] 
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~~@W)l\IJ(NJ~ Limited 

PROJECT: MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

Certificate of Compliance 



PROJECT' 
ECODYNEJOB' 
REFERENCE: 

MEG Energy - Christina Lake Phase 3A 
32125 
PO P-5675-02 

Insulation Certificate of Compliance 

EQUIPMENT: Mter Filter Vessel 
TAG: 3A-F-208 A toG 

The above referenced equipment have been insulated in compliance with the project 
requirements and any referenced Codes and Specifications. 

Thomas Morcom 
QAManager 
Ecodync 

Oct 10, 2013 



( 

~~@W)lWJ(NJ~ Limited 

PROJEC'I': MEG Energy- Christina Lake Phase 3A 
ECODYNE JOB: 32125 
REFERENCE: PO P-5675-02 

CERTIFICATE of COMPLIANCE 

EQUIPMENT: After Filter Vessel 
TAG: 3A-F-208 A toG 

The above referenced equipment was provided in accordance with the Ecodyne ISO 9001:2008 
Quality Management program and determined to be in compliance with the project 
requirements and any referenced Codes and Specifications. 

Thomas Morcom 
QAManager 
Ecodyne 

September 3, 2013 
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PROJECT, 
ECODYNEJOB' 
REFERENCE' 

MEG Energy- Christina Lake Phase 3A 
32125 
PO P-5675-02 

CRN Confirmation 



l 

I 
i 

9410-20 Ave N.w.l 

Edmonton, Alberta, Canada T6N OMI 
the pressure equipment safety authority ( ) { 

-----·-------------T_e_l: __ 7_s_o_43_7-9100 1 Fax: 780) 437-77871 

April11, 2013 

Tom Patrzalek 

LESENA STEEL 

DIV BOTHWELL-ACCURATE CO LTD 
1060 BIRCHMOUNT ROAD 
SCARBOROUGH, ON M1K 1S4 

Dear Tom Patrzalek, 

~ECF-WE'C· 

MAY 0 2 2013 

The design submission, tracking number 2013-01539, originally received on March 01, 2013 was surveyed 
and accepted for registration as follows: 

CRN: W1159.2 

Reg Type : New Design 

Drawing No.: 32125-D-2202-01 Rev E 

Description 

Internal Pressure 

External Pressure 

MAWP 

1041 kPa 

103 kPa 

Accepted on: April11, 2013 

Design Temperature 
120°C 

120°C 

An invoice covering survey and registration fees will be forwarded from our Revenue Accounts. 

Enclosed-are stamped prints for your reference. 

Sincerely, 

~b 
PREDA, DRAGOS, P. Eng. 
Design Survey Engineer 

Page 1 of1 
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