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PAGE: 1 OF 6 PO NO.: ITEM NO: LEGEND
" W - WITNESS
Complete 6 Sales R - REVIEW
PESC INSPECTION Meter Skid HomoD
AND TEST PLAN - IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC. JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: PESC APPROVAL: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. Chris Beer ITEMS: MS-18378
T2E 6Y1 PRE-FABRICATION
TASK TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
(IORS) ACTIVITY INSTRUCTION
REF PESC | INSP I ENG l SIG l AL | CLIENT NOTES
PRE-FABRICATION & MATERIAL SPECIFICATION
Review Drawings I QC Review Husky/Gas
& Specifications Liquids Spec. R R R %
2 Verify P.O.’s I QC Review QC Manual Product/ PO Product/ PO R R
to Materials ' g
Received
a) Size I QC Review Product/ PO Product/ PO R R )z
b) Quantity I QC Review Product/ PO Product PO | R R )7 4
¢) Thickness I QC Review Product/ PO Product/ PO R R 3
d) Grade I QC Review Product/ PO Product PO | R R V21
e) Verify I QC Review QC Manual Product/ PO Product/ PO R R
Manufacturers ) é
Markings
f) Carbon/ I QC Review Mill Certificate Material Test | R R d; CE<0.45
Manganese ratio Reports
g) Check Mitr I QC Review ASME Sec.l1 Material Test R R CE<045
Chemical Part A Reports Vs 3
Composition
3 Review Welders I QC Review ASME Sec. IX Welders Log R R g
Qualifications
4 Review WPS to be I QC Review ASME Sec. IX WPS/ PQR R H g
used
5 Verify Hardness I QC Review Husky/Gas WPS/ PQR R H &;
on WPS to be used Liquids Spec.
6 Review Travel 1 QC Review Travel Sheets | H H Vessels Only
Sheets Hold/ 5
Inspection points
PIPING FABRICATION
7 Review Piping I QC Review HuskySpecificatio Customer Spec | R R DSH/ASH/AUH
Specifications n Manual é
8 Verify Materials I QC Review Husky/Gas Material Test R R dg Nace MR 0175
Liquids Spec. Reports
9 Check Carbon/ I QC Document Husky/Gas Material Test H R g CE<0.45
Manganese & CE Liquids Spec. Reports
10 Witness fit up 1 QC Document QC Manuat Check list SU SU P24 Exhibit 21.2 Pressure piping checklis




PAGE: 2 OF 6 PO NO.: ITEM NO: %VEG‘EII‘;';ESS
Complete 6 Sales R - REVIEW
PESC INSPECTION Meter Skid HoHOD
AND TEST PLAN I~ IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC. JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: PESC APPROVAL.: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. Chris Beer ITEMS: Piping MS-18378
T2E 6Y1
TASK | TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
(IORS) ACTIVITY INSTRUCTION
REF PESC I INSP , ENG l SIG [ Al | CLIENT NOTES
PIPING FABRICATION & INSPECTION
12 Verify Welding to I QC Witness Customer Spec. Husky/Gas Initial ITP w w R ﬁ
Approved WPS Liquids Spec.
13 Pre heat I QC Witness Customer Spec. Husky/Gas Initial ITP SU SU 10°C Pre heat
Maintenance Liquids Spec ﬁ
14 Witness In I QC Witness Weld Procedure Initial ITP w w d; Random
Progress Welding
15 Visual Check all 1 QC Witness Weld Procedure Initial ITP w W 65
welds
16 Check Dimensions 1 QC Witness GA Drawings Husky/Gas Spool Sheets w w
and Orientation Liquids Spec g
17 Verify Welder I QC Witness Customer Spec. w w
Stamps on pipe cz
18 Verify Low temp I QC Witness Customer Spec. Husky/Gas w w %
Stamping Liquids Spec.
19 NDT I QCReview | Code Requirement NDE Reports | R R Level I CGSB or Level IT ASNT
Interpretation by Personal g
Level II or I Qualifications
20 Review Film and I QC Review | Code Requirement B31.3N NDE Reports R R
Reports g
21 Map RT c/w I QC Document QC Manual Weld Map %
Welder ID Stamp
22 Magnetic particle S ASME Div. 1 Meet Code NDE Reports w R 10% ifno PT
Fillet welds Appznsl-? S;O-V @
rticle
23 UT per Customer N/A ASME Div. 1 Meet Code NDE Reports | W R RT Performed
Spec. Append.12 Sec.V /V/'q
Article 4
24 PT per Customer N/A ASME Div. 1 Meet Code NDE Reports | W R Magnetic Particle Performed
Spec. Append 8 Sec.V N M
Atticle 6
25 Hardness Test of S N/A Husky/Gas Report w R %
welds Liquids Spec
26 RT Socket Welds S N/A Meet Code/ Film/ Reports | W R m /n 5% of socket welds for fit up
for fit up Spec.
27 PWHT min. Per S N/A Meet Code/ PWHT Chart | W R Not Required Wall Thickness under
Customer / Code Spec. 63 19mm
Specification




PAGE: 3 OF 6 PO NO.: ITEM NO: LEGEND
Complete 6” Sales 1‘{’ Z ,‘{{5‘5?,‘535
PESC INSPECTION Meter Skid HoWob
AND TEST PLAN I- IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC. JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: Chris Beer PESC APPROVAL: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. T2E ITEMS: Piping, MS-18378
6Y1 Structural Steel
TASK TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
(IOR §) ACTIVITY INSTRUCTION
REF PESC I INSP I ENG ' SIG I Al [ CLIENT NOTES
PIPING FABRICATION & INSPECTION
28 PWHT Chart N/A 05 Minimum Temperature of 620°C
Checked
29 Mill test reports I QC Review Husky/ASME Material Test | R R g
for all materials Sec.II part A Report
30 Hydro piping 1.5 I QC Review Spool Sheets B31.3 Code/ H H /
x MAWP Husky Spec. ﬂ
31 Verify test gauges 1 QC Review QC Manual Gauge Gauge Log w A\ %
Certificates Book
32 Witness Hydro’s I QC Review Husky/ B31.3 Hydro Test H H ﬁ
Code Report
STRUCTUAL FABRICATION & INSPECTION
33 Review Skid I QC Review R R %
Drawing
34 Review Customer I QC Review Husky Spec. H R R w
Specifications
35 Skid Lay out I Skid Drawing Husky Spec. W w
checked P &
36 Skid dimension 1 QC Verify Skid Drawing Husky Spec. W w “
checked
37 Joint fit up I w SU
checked @
38 In progress Weld 1 w SU
check ég
39 Final Weld Check I QC Verify H W V3
2) Seal Welds I QC Verify R W 5
b) Stitch welds 1 QC Verify R w a
) All joints welded i QC Verify R w 3
d) Spatter Removed I QC Verify R W V23
e) Checker plate I QC Verify . %
) MPI Lifting Lugs S QC Verify 5 'ASiVIE VH¢Ii 6 Meet Code NDEReports | W R l P‘
iv. 1 Append.
Sec.V Article 7 N,,_
40 Spray Foam S QC Verify SU SU (D 3” Insulate under side of skid




PAGE: 4 OF 6 PO NO.: ITEM NO: LEGEND
s W - WITNESS
Complete 6” Sales R - REVIEW
PESC INSPECTION Meter Skid HoHOLD
AND TEST PLAN I- IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC, JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: Chris Beer PESC APPROVAL: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. T2E ITEMS: MS-18378
6Y1
TASK TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
(IORS) ACTIVITY INSTRUCTION
REF PESC I INSP [ ENG I SIG l Al I CLIENT NOTES
PIPE ERECTION & INSPECTION
41 Mount Piping on I QC Witness Spool Drawing Spool Drawing w W &
Skid
42 Pipe Supports I QC Verify Husky Design w w %
installed/Welded Supports
a) Enough supports 1 QC Verify W W R
b)
43 Stud/Nut/Gasket i QC Verify Spec. Husky Spec Spool Sheet | W w 5
44 Verify Valves/ I QC Verify P&ID Husky Spec P&ID w w %
Components
a) Valves Tagged S QC Verify PO/ P&ID Husky Spec w w Wit
b) Direction of Flow I QC Verify P&ID P&ID P&ID H H %
45 Rust Inhibitor I QC Verify | Platinum Spec. Husky Spec SU SuU % Jet Lube Moly Mist
used on Flanges
46 | Hydro Completed I QC Review Spool Sheets B313 H H % Hydro Complete To Test Joint
Piping Husky seals
47 Verify test gauges I QC Review QC Manual Gauge Gauge Log w w dg
Certificates Book
48 Witness Hydro’s I QC Review Husky/ B31.3 Hydro Test H H
Code Report 65
49 Dry Out Piping I QC Verify W W s
SAND BLASTING and PAINTING
50 Sand Blasting S QC Review Spool Sheets SSPC SP-6 | Pro Coat Report | W R R AR Commercial Blast
51 Painting S Spool Sheets w R R {5 2 coats DTM F34 warm grey




PAGE: 5 OF PO NO.: ITEM NO: I\i/E-le;‘Il:'rll)less
Complete 6” Sales R - REVIEW
PESC INSPECTION Meter Skid R SURVEILLANCE
AND TEST PLAN 1IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC. JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: Chris Beer PESC APPROVAL: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. T2E . MS-18378
6Y1 ITEMS:
TASK | TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
(IORS) ACTIVITY INSTRUCTION | L L | I
REF PESC INSP_| ENG SIG Al CLIENT NOTES
STEEL BUILDINGS
51 Review Building Ronaco Drawing Husky Spec Ronaco Drawing R R
Spec.

a) Exterior Color S QC Verify P&ID Husky Spec Husky Quote | W W Gold ¢/w Metro Brown Trim

b) Wall Insulation S QC Verify P&ID Husky Spec | Husky Quote \' \' R12

¢) Ceiling Insulation S QC Verify P&ID Husky Spec | Husky Quote w w R20

d) Vapor Barrier S QC Verify P&ID Husky Spec | Husky Quote \' W 6mm

e) Interior Liner S QC Verify P&ID Husky Spec | Husky Quote W W 7.4 26 gauge Fluted White Liner

f) Flashing S QC Verify Husky Spec | Husky Quote W W g

h) Canopies S QC Verify P&ID Husky Spec | Husky Quote [ W W A Door Canopies

i) Ice Racks S QC Verify N/A Husky Spec | Husky Quote A W 5B Double Glazed

i) Windows S QC Verify Husky Spec | Husky Quote W W 2 2- 40” x 40” Horiz. slider

k) Doors S QC Verify. Husky Spec | Husky Quote W W Z 2- 3’ x 7’ single man doors

)] Eaves trough & S QC Verify Husky Spec | Husky Quote w w $

Downspouts
m) Vents & Fans S QC Verify Husky Spec | Husky Quote W W g
n) Vents S QC Verify P&ID Husky Spec | Husky Quote 2 -12” x 12” low vents c/w
a sliders
Q Keys S QC Verify Husky Spec | Husky Quote W w 66
INSTRUMENTATION, GENERAL
Review C Revil
52 Insh'u:e:tation I QC Review Husky Spec H R R &
Specification
53 Pressure containing 1 QC Verify 4.13 AB-24 w w @ Must have Valid CRN# for Alberta
Instruments
54 Thread compounds 1 QC Witness Husky Spec SU SU (] Must be CSA Approved
55 Teflon tape 1 QC Verify Husky Spec SU SU @ Shall not be used for instrument
connections
56 Tube Fittings I QC Verify Husky Spec SU SU 0} Shall be Swagelok type Compressior
Fittings
57 Tubing (316 s 5) I QC Verify Husky Spec SU SU @ 3//8” - (())(())6355” wallll
2"~ 0.065” wa




PAGE: 6 OF 6 PO NO.: ITEM NO: LEGERD
Complete 6 Sales R —-REVIEW
PESC INSPECTION Meter Skid RO o LLANCE
AND TEST PLAN 1~ IN HOUSE
S - SUBCONTRACTORS
REV NO: 0 PESC. JOB NO.: 18378
WORKS LOCATION: SHOP PESC CONTACT: Chris Beer PESC APPROVAL: DESCRIPTION OF TAG NUMBER: Complete Package
1020 40 Ave. NE. Calgary, Ab. T2E ITEMS: MS-18378
6Y1
TASK | TASK LOCATION QUALITY CONTROLLING ACCEPTANCE VERIFYING
NO DESCRIPTION CODE CONTROL PROCEDURE OR CRITERIA DOCUMENTS
: (IOR S) ACTIVITY INSTRUCTION
REF PESC | INSP I ENG | SIG l Al T CLIENT NOTES
INSTRUMENTATION, GENERAL
58 Instrument Mounting I QC Verify Husky Spec R R R @
59 Mount Level I QC Verify SU SU %
Instrumentati C Veri P&ID
60 | e I Qc Verify Su &
61 Mount Accessible I QC Verify SU SU a
Mount I C Veri
62 Ma:lrt{;ctlf:er QC Verily Su SU ¢
Instrument P I C Veri
63 nSCoﬁ:cﬁ or::scess QC Verify R R R ﬂf
64 Biock & Bleed 1 QC Verify P&ID w A\
Valves
65 Instrument Venting I QC Verify P&ID R R RR To Vent Header or to out side of
building
66 Tube Vents i QC Verify P&ID SU SU
67 Instrument Gas/ Air I QC Review P&ID R R
68 Instrument Raceway I QC Verify SU SU
a) Size of Raceway I QC Witness W W
b) Fully removable | QC Witness A\ W
69 Inspection & Testing 1 QC Review H H
70 Hydro, Leak & I QC Witness HydroTest | H H
Function Tests Affidavit
71 Instruments | QC Verify ) W .
72 Electrical I QC Verify W W Cable connections shall be looped
SHIPPING
73 Flanges, Threads 1 QC Verify W W Flanged openings capped with Plastic
covers & Moly Mist
74 Vessel Insulation S N/A N/A
75 All Documents I QC Review QC Package & QCPackage & | H H R Documents ready @ time of shipping
Ready Manuals Manuals
76 Pre-Shipping I QC Review QC Package & QCPackage & { H H R
Inspection Manuals Manuals
77 Shipping Release i QC Review Husky H H




| Platinum Energy Services Corp. PACKAGE TRAVEL SHEET j
1020

Avenue SE
Calgary, Alberta T2E 6Y1 ** : Hold Point * : Inspection Point
INSPECTOR: Tan Thom pson ' JOB: 5 -/863786 | Shipping Date: _j:/y 10
Drawing NO.: /6378~ ﬂf-o -0/ | RevNO.. Z Package Type: Meter S/i1d
Seq. item Comments Qc. Date m:lold Comments Owner Date
1. Drawings Issued for

Jane [(00 *
Jare /9]
June 9] **

construction
2, Customer Specs read

3. Skid layout checked on
Fit-Up (Prior to Welding)

WA

4. Skid Welds checked 5:‘ Ve 5 / Ktk
5. ;Ig;:leglacement correct & /V / ﬂ' N *%
S 6-4-01
" | Welders Gualied 6-4-09| *
| Weld 1b chockod, mapped 110y | *
9. N.D.E Level if or lll é’/‘/‘O"/ *

10. Other NDE. Visual 100%

b/409| *
6-/609|
6-19-011

JE— *

11. | P.W.H.T. Chart Checked

12. Hardness Testing
Weld/ HAZ/ Base Metal
13. Internals Coating

NIRERTRIER

HAYDRO'S | Gauge# Gas Iniet ) %=

14. | 2160psi sec okl
HYDRO'S | Gauge# Gas Qutlet *%
2160psi //
HYDRO'S | Gaugei# Fuel Gas x*

" ivoRO'S Gauge# Compiete Pkg 27— ‘

' ug omplete X *k

1872psi 2 /i

16. | Checked against P&ID ﬁ 4- 2-"/' 09 *

17. | Valves Comect *
(Flow/Type/Open&Closed) Al -24-09

18. | All nuts/ Unions/ clamps *
tight % 6-24-09

19. | Heater is Complete % 6 26 O?‘ *

20. | Paint Colour Correct % 5 2 6- @ *

21. | Building Complete { colour/ *
vapour barrier etc ...) % 6 “30'07

22. | Instrumentation Complete *

23. | Function Test *%

24. | Nozzle *
Orientation/ Elevation

25. | Expanded Metal in Spec ; *
Blind V| —

26. | Proper Studs, Nuts, Gaskets | FLEXICARB z *
Installed ; B7M, 2HM % 6-19-09

27. | Insulation installed B SV

26, | All connections inside & out T =

. silicone & taped

29. | AB-24 for registered fittings — *%
completed N / A’

30 | Sticker On Door and Keys *
hung in proper Location

3 ABSA Registration for piping *
over 0.5 Cu. M. and Notified | _ N/B —

32 AB-83, As Built and Spool *%
Sheets completed g 4 -29-01 ,

33 All Documents correct,

%



AB-83 2009-01

ﬂ‘D Sﬂ PRESSURE PIPING CONSTRUCTION AND TEST DATA REPORT

.In accordance with the provisions of the PESR Section 31(1)

Shop Construction X; Field Construction [];
the pressure equipment safety authority Final Data Report [XI;  Partial Data Report [] (from one ABSA- authorized Contractor to another
ABSA- authorized Contractor).

Complete both sides of this Form

1. Constructed By: Platinum Energy Services Corp. Owner’s Job No: MS-18378
(Name of ABSA authorized primary contractor or subcontractor)
1020 40™ Ave. NE. Calgary, Ab. T2E 6Y1
(Address)
Certificate of Authorization Permit No. AQP-1316 Expiry Date: July 25, 09

N

Constructed For: Gas Liquids Engineering Ltd.

(Name of primary contractor if different irom above)
300 2749 39™ Ave. NE. Calgary, Ab. T1Y 4T8
(Address)
Certificate of Authorization Permit No. AQP- Expiry Date:

(Required when the primary contractor undertakes some/all of the quality functions, e.g., NDE, PWHT, Tie-in, fabrication, hydro test, final assembly etc.)

3. Owner: Husky Energy Inc. 707 8" Ave. SW. Calgary, Ab. T2P 1H5
(Name and address)
B-49-C/93-P-2 / Wolverine Development Project
(Location of installation)

Certificate of Authorization Permit No. AQP- Expiry Date:
(Required when the owner undertakes some/all of the quality functions. e.g., NDE, PWHI. Tie-in. fabrication. hydro test. final assembly etc.)

4. Piping Design Alberta Registration No.: PP-

(Required if aggregate piping volume is over 0.5m")

5. WP No.: WP-1863.2 ; Company: Platinum Energy Services Corp.  Owner’s WP No. (If used): WP-

(Alberta Registration No.) (Alberta Registration No.)
WPS No(s). used: PES-02, PES-04 ; Owner’s WPS No(s). (If used):
6. Code: ASME B31.1 Non Boiler External Piping [, ASME B31.1 Boiler External Piping [J;

ASME B31.3 K - Service category: Normal 4, D (0, M O, High Pressure (J; B31.500; B31.9 O

Drawing No. Fluid Des. Des. | Pressure Test Pipe Mat! CA. Pipe NPS | Flange PWHT/ R.T. Other
Rev. No. (Air/Stm. | Press. | Temp.’C| Test Medium Spec. & mm & Material & | Preheat % NDE
Line No. Fic.) kPa |(Max. &| kpPa Grade Schedule | Rating | Temp.’C

Min.)
18378-I1SO-01| W.O.G. 14890 | -29°C/ | 22335 Glycol / SA333Gr.6 3mm |47,67 sch|SA350LF2] 1150°F /60| 100% | MPI/
Gas Inlet kPa 50°C kPa H20 mix 160 #900RF mins Impact
Testing,
18378-1SO02| W.0.G. |14890/) -29°C/ | 22335/ | Glycol/ SA106B / 3mm |2”,4”,sch| SA105N | 1150°F/60 | 100% | MPI/
Blow Down 1920 | 50°C 2880 | H20 mix | SA333GR.6 Std, 80, #900 / mins Impact
To Flare kPa kPa 160 150RF Testing
SA350LF2
#900RF
18378-PID01| W.OG. 1920 | -29°C/ | 2880 psi| Glycol/ SA106B 3mm [1”sch160 | SA105N N/A N/A | Visual
Threaded Pipe psi 50°C H20 mix 3000#
Fittin,

Constructed by: Platinum Energy Services Corp. Owner's Job # MS-18378 Page 1 of 2.



AB-83 2009-01
Partial Data Reports certified by sub-contractors are listed below and attached to this Data Report O

No. Line No. Spool No. Drg. No. Sub-contractor AQP No. Expiry
(with Rev. No.) (Name) (if from Alberta)| (if from Alberta)

Remarks: For partial data report provide information about the code work that was not completed by the subcontractor (e.g.,
hydrotest, PWHT etc.). For final data report provide information about the code work that was not completed by subcontractors

and subseﬂuentlz comBleted bz the anﬂ contractor Se.ﬁ., hzdrotest of entire assemblx, PWHT etc.!

Endorse certificate ‘A’ or ‘B’

A. CERTIFICATE OF COMPLIANCE B. CERTIFICATE OF COMPLIANCE
Signed by the subcontractor when supplying this certificate as a Signed by the primary contractor when supplying this certificate as a
Partial Data Report Final Data Report
We certify that the statements in this Data Report are We certify that the statements in this Data Report

correct and that materials, construction and workmanship are correct and that piping job no. MS-18378
of the piping fabrication conform to the registered quality

system and the applicable Piping code(s). described in this Data Report was constructed in

accordance with the Province of Alberta Safety

Date: . .
Suboomira— C-O(?&G Act and Regulations, and applicable ASME
Piping Code(s).
Date:June 29, 09 Platinum Energy Services
Print Authorized Representative’s Name Signature Corp.
This certificate is not valid unless it forms part of a Final Primary Contractor
Data Report signed by Primary Contractor Chris Beer &

Signature

I, the undersigned, employed by have inspected the piping

job no. described in this Pressure Piping Construction and Test Data Report and state that, to the best of my
knowledge and belief, the Contractor has constructed this piping in accordance with the applicable Sections of the ASME Piping Codes and
the Province of Alberta Safety Codes Act and Regulations.

Date: Date:
Name: Sign.:

Print Owner’s Inspector’s Name Owner’s Inspector’s Signature ABSA Safety Codes Officer
(BOILER EXTERNAL PIPING ONLY)

Current version of this Form may be obtained from www .absa.ca



PLATINUM ENERGY SERVICES CORP.
Quality Control Manual

Revision Date: July19, 2006 Section: 20 Page:9 of 12

Revision Number: 3.0

EXHIBIT 20.1 PRESSURE PIPING SPECIFICATION SHEET
PRESSURE PIPING SPECIFICATION SHEET

(For Construction/Repair/AReration of Pressure Piping Systams Less Than or Equal to 0.5 Cubic Meters, Aggregate Volume)

Owner: Hﬁé;{ orl Qgcm fl'ons Lfd.  Contractor _p /mlinum 6;r9¥ irw’cgg (orP AQP: 23 Zé
Plant Location: /020 40 Ave. NE. é{gar'L' Ab. Job /3375
Material List : Piping Skeich (Reference attached drawings if appropiiate)
tem Mat'l Speac. SchJ (usa for recording RT No's. & Welder Symbois)
No. Description & Grade Rating | See weld map.
18378-250-01 | 46" smispipe] SH333 Gir 6 | 5h 160
"o 4" RFwhl) | sP 350 LF2 sk 140 (900
2" W-0.L | 5A350 LF2 | shlso | ConT..
H* 99°CR.clbow| SAY20 WPLE | Sch (60 (2" 90° LR elbow] SB H20 -WpL4] sch | 6O
8¢ 1" ed. T._| SH420 WPL & | 3ch 160 12" %0°LRelbow] 34234 WPR | 5ch 8O
78-150- R4 2" smls pipe | 5AL06 B sch 80 |302" oy, tee | S#23Y 0yPB | sc b BO
2" amls pipe | 54 333 Gr. 6 sch 160 U2 sk, fee |SAHWPLE | sch /40O
4" am lsjlgi'pc SA (068 std |42 conchedred SpH20WPLL | 5 b 760
274" REWN | SB 350 LF2 |seh [60fwmld %2  conc. 2ed- [Sh 234 iFB |std. x@0
2" RFwIN | SA 1051/ sch_B80/9089%2" Bedd. Tee |5t 234 LPB |51 x 8O
4" RFwl/ | 5B oSV 3tof / 150X]" Gon-Svage [SA234 WP 5 | 80 X J6O
Design Code Service (e.g., Severe
Line Design Temp. Corr. ASME Normal, Cyclic Test Test
No. Pressure Min. /Max. | All. | B31.1/831.3 Cat. D, M, K) Yes/MNo Pressure Medium
1/8378-B0-0| 2159 ps/ |-20°F /122°F | 3mm | B3(.3 Norma [ Yes 3R 38ps1 |Haol bl yel
18378-250-0012159 [ 278 ps; | 20% [122°F {3mm| B3/.3 [Vormal Yes |3238/ di7ps’ oo/blyeol
(Note: Pneumatic tests must have prior approval from ABSA.)
Welding Procedure Specification No's:
Line MT/PT Radiography Hardness | Ultrasonic - Other NDE
No. Extent % Extent % Testing Description / Extent % Other Regquirements
B2%-Jeo-oll  f007 /oo [0/ Vo Lo
ﬁg;%-wz (00x (007 07 Vo LSo
NDE Contractor: _{t//esfern Tnspech Post Weld Heat TreatmenyYesINA.: Yes

Post Weld Heat Treatment Time/Temp.: /7 S0 °F / 60 mins PWHT Contractor: 'fnfrg rafed /”efq//u@ Jeal Services
Approved by Owner: Date:
(2/O7

Approved by Conﬁamm Date: Junc

Comments.

WORK COMPLETED AND ACCEPTED (AB-83 COMPLETED)
L X VY -
June |2 / 09



Revision Number: 3.0

PLATINUM ENERGY SERVICES CORP.
Quality Control Manual

Revision Date:

July19, 2006

Section: 20 Page:10 of 12

EXHIBIT 20.2 PRESSURE PIPING EXAMINATION CHECKLIST

PRESSURE PIPING EXAMINATION CHECKLIST

JOBNUMBER:  s/4 - /8378

NO. FUNCTION Q.C. MANUAL SIGNATURE OR INITIAL
REFERENCE AND DATE
Qac. OWNER'S
INSPECTOR INSPECTOR
1 DRAWINGS: ABSA registration over 0.5 Cu. M. Approved by Owner. 203,204 —_—
Approved for Construction (signed & dated).
2 ABSA Safety Codes Officer and Owner's Inspector notified. 20.15, 20.21 —_
3 Registered Welding Procedure Specifications, Q.C. Manual and Forms 20.20 / = o?
available at site, Job File started. /B 6
4 Welders qualified for WPS'’s and have valid Performance Qualification 11.4,20.18 éé - /- 09
cards. Welders Log completed. WPS reviewed with Welders.
5 Material checked against P.O., drawings, and specifications. Identification 20.12,20.14 % (-4 -0‘1‘
confirmed. Colour coding applied.
6 Sample of each Welder's work examined, including root spacing, 11.5, 20.21 % é-109
alignment, cleaning, joint preparation, preheat and electrode control.
7 Non-destructive Examination completed. Reports and radiographs 13.3 % &Y 0?
reviewed, signed by Level li or Ill, Radiograph I.D. detailed on drawings.
8 Visual Examination of all completed welds. Welders 1.D. stamped and 11.5,20.21 /7
recorded on drawings. % 6 / ?0?
e] Heat Treatment verified and recorded on drawings. 14.6 o_’f 61609
10 Each system checked against specifications and drawings before test, 20.21 ,
using Exhibit 21.3 and Exhibit 21.4. 20.23 B 4-24-07
11 All deficiencies recorded and signed off by Q.C.1. and Owner’s Inspector
before test.
12 | Pressure Test checked. Gauge calibration verified, gauge #'s recorded. 20.23 % é__ [ 90%
13 | System checked after test. Deficiencies recorded and corrected. (Exhibit 20.23
21.4) /B b-(90%
14 | Construction data reports (AB-83) prepared and signed by QCl and 20.21(g)
Owner's Inspector.
15 | Declaration form (AB-81) submitted to ABSA 20.20(c) _
16 | As buitt drawings accepted by Owner. 20.21(h) %




PLATINUM ENERGY SERVICES CORP.
Quality Control Manual

Revision Number: 3.0 Revision Date: July18, 2006

Section: 20  Page: 11 of 12

EXHIBIT 20.3 PRESSURE PIPING EXAMINATION GUIDE

PRESSURE PIPING EXAMINATION GUIDE /76—/ 6 3 78
EXAMINATION PRIOR TO PRESSURE TEST (PUNCHING) Q.C. INSP.

1. Pipe Material, schedule and specification correct. %

2. Flanges; ratings, schedule and material specification correct. %

3. Fittings; tees, return bends, _redu_cers, couplings and weld-o-lets etc. Correct %
schedule and material specification.

4. Valves; identification — Manufacturer's name tag, etc., correct. cF

5. Valves; !nstalled correctly, flow direction, accesses, rising stems free from ﬂ
obstructions, clearance for removal adequate.

6. Lubrication fittings, drains, efc., installed as required. -—_—

7. Bolts, Studs, Nuts; length and material correct. Studs at least flush with heads %
(max. Thread exposure beyond nut should be about 2 threads)

8. Gaskets are correct type, material, size, etc. %

9. All welding satisfactory and traceable to Welder's symbol. ﬁ

10. Seal welding complete - all threads covered. .

11. All attachment welds satisfactory. -_

12. All N.D.E., heat treatment complete, records filed. ﬂ

13. Guide anchors and shoes required installed correctly. (High temp. lines) _—

14. Line supports adequate — supports to be checked against drawings. —_—

15. Spring hangers - cormrect type, correct installation. —_—

16. Lines have adequate allowance for expansion. ——

17. Bellows type expansion joints - correct type, pressure rating and correct -
installation.

18. Required cold spring applied. -

19. Orifice runs have specified straight length of pipe - located correctly etc. @7

20. All deficiencies recorded on Punch List.

Q. C. Inspector Signature: % Date: June (2./09




PLATINUM ENERGY SERVICES CORP.
Quality Control Manual

Revision Number: 3.0 Revision Date: July19, 2006 Section: 20  Page: 12 of 12

EXHIBIT 20.4 PRESSURE TEST EXAMINATION GUIDE
PRESSURE TEST EXAMINATION GUIDE /% —~ /8378

PRESSURE TEST PREPARATION Q.C. INSP.
1. All punch list items corrected.
2. Test blinds are of correct thickness. @
3. All items whicl? could be damaged .by test isolated or removed (control valves, %
safety valves, instruments, expansion joints, etc.)
4. Equipment with internals (i.e. filters) that could be damaged is isolated as
required. -
5. Ventsand drains correctly installed. £
6. Open and Closed position of all valves verified. %
7. Shipping bars in place — bellows. —_
8. Hanger stops in place. -
PRESSURE TEST COMPLETION Q.C. INSP.
1. Al temporary blinds (blanks) removed. 1
2. Temporary gaskets changed for correct gaskets. %
3. Temporary supporis removed. —
4. Shipping bars removed from bellows. I
5. Spring hanger stops removed - cold setting checked. -
6. Pressure Relief Valves — “UV” or “V" symbol as applicable and at correct set _—
pressure and capacity installed.
7. Safety valve vents are correct size - adequately supported - drain holes and or —
weather hoods installed.
8. Screens for pumps and compressors installed (initial start-up and permanent a—
screens).

Q. C. Inspector Signature: &, Date::)/unc (L




e orp

AFFIDAVIT OF HYDROTEST

DATE: June 19 /o9
soB#: _fIf5-/8378
DESCRIPTION: 6, 4", 2" sch /60 900 arsi _Gas Inlet

TAG #: /8378 -L50-0) - A, 5
TEST MEDIUM: <N3A$E7R8 ~fso 6000/2 B
. ety

—————————

TEST PRESSURE: 32 38 psig

TEMPERATURE: Ambient

HOLD PERIOD: One Hour
GAUGE # PG - Soo0
FG - /00l -2

COMMENTS: No leaks were detected.

== S

AUTHORIZED SIGNATURE WITNESSED BY

Chris Beer
Quality Control

1020 —40"™ Avenue NE, Calgary, Alberta, Canada, T2E 6Y1
Telephone: (403) 543-3760 Fax: (403) 543-3765



e or

AFFIDAVIT OF HYDROTEST

pate: Jupe 19 /09
JoB#: /WS- /8378

DESCRIPTION: 2" ¢4 /40, 900 avsi & 4" std , /SO ansi Blow
down to Flare Jine '

TAG #: /8378 -150-02-A
TEST MEDIUM:  WATER 60%
ay V

restpressure:  7//  psic

TEMPERATURE: Ambient

HOLD PERIOD: One Hour
GAUGE # Jwor0qo | -2
PG-100H4

COMMENTS: No leaks were detected.

[z -

AUTHORIZED SIGNATURE f ESSED BY

Chris Beer
Quality Control

1020 —40™ Avenue NE, Calgary, Alberta, Canada, T2E 6Y1
Telephone: (403) 543-3760 Fax: (403) 543-3765



WESTERN INSPECTION LTD. RADIDGRAPHIC EXAWINATION REFODRT &CBY-336541
3231 - 58th AVENUE, S E., CALGARY

ALBERTA T2C 0B4 @te of Exam: Honday, dun 15 2889 Legena: w |
TEL: (403) 279-4540 Job Location: YHesterm's SHOp. . == - o
. ] Technicians: ark Hitchell SHT Lev. 1! ¥ {Loading} § = Single
FAX: (403) 236-3043 Clark Hitchell SHT Lev. 11 ' (Loading) 5 2 Singl
; = Double
Acc Codes: ANSI/ASHE B3L.3 Spur 7= Triple
; Inspecied: Fre Heat Treat § {Result] ACC = Accept
Platinum Energy Services Lerp. Haterials Carbon Steel RE] = Heject
#7508, 333 - 1lth fAvenue 54 isotops: 1R 192 RETEST = Retest
Calgary, AB 728 1L9 Focal Spot: 243 mm & (Degres} i = Accepfable
Tel: (AﬁB) 343-3768 Fax: (483) S43-374% furies: 41 7= §1;ght
Degree: 1B8% 3 = Reject
Frocessing: Automatic
Job Number: AS-1B8378 Units: in Mote: SFD Dees not include reinforcement
PO Number: H1230787 \\» 4//
: rmm T ---Test Information : ---Film Information - Result Informaticn---------—-- : I
Tech fA] #ldr Dia Thy tep Sch SFD  SSOFD % Frop - Jo Typs Size # & Discontinujty Frop - Tg
i Test: Y3R4 RT3 1B B & 715 168 3.312 1.69% § 7-15 D3-GEY- 1 3.5¢i7  ACC  f Slag
2 Test; X4R1 RT: iF B & 719 168 3.312 L.89%% 5 B-4 D5-GEV- 1 3.5x17 ACC
3 Test: {1BR RTL 1B & § 53 168 4.5 g 2-4 BE-GEY-1  3.3¢B.5 ALC 1 Slag
4 Test: {i4Ri RTL iR § 531 168 4.5 5 2-¢& §e-6EV-1  3.5xB.5 ACC 1 Comcavity
ACC 1 Porosity
3 Test: ¥ZIRL R 1B B Z L343 i88 2.37% 8§ &5-7 Ba-GEY- 1 2.7%%5.6 ACC
& Test: A33R RTL 1B B 4 237 578 4.3 § -4 D4-GEV- 1  2.7548.5 ACC 1 Slag
16 - & D4-GEV- I 2.75xB.5 ACC 1 Porosity
RT 1: T1.29% g} 5.0.D., Nopiral Wall Thickness Flus Inside Diaseter of Fipe 1,291 n} 5.5.0,F.D., ¥Wall Thickness Flus Allowable Yeld Reinforcemeni (Both Sides).
BT 3¢+ 7.291 g} 5.0.D., half of the pipe 1.0, less /2 of may. allowable reinforcement. 7.291 h} 5.5.0.F.0., nominal wall thickness plus reinforcement.
nits:
Bty fode
i 2/166/00 Repair
2 8/160/808 Repair
i §/5TR/ER Repair
2 6/ 168108 Repair
3 ) - ‘ . .
Sign Here: K% ; WZ Sign Hera:
- , TTHmT e e e m e
\\‘ Keith Huise CG5B Lev, II, SHT Lev. 1i Customer Representative: 4//

IMFORTANT: Flease Sign And Return the Yellow Copy te Western Inspection Ltd. 8.5.A.F. 6/15/2889 12:1%:18 A
This Heport and all associated materialc remain the sole property of Western Inspeciion Lid. until such time as they are paid for in fuli: $CGY-336581 Page...l



WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S.E., CALGARY

RADIOGRAFHIC EXAMIRATION REPOR

-
t

#CEY-336484

Al

ALBERTA T2C 0B4 hate of Exam: Sunday, Jun 14 2889 Legend:
TEL: (403) 279-4540 Job Location: Western's Shop emmeeeeen
FAX: (403) 236-3043 Technicians: Clark HRitchell GHT Lev. IT i (Loading) g = ging%e
= Double
) fcc Codes: ANGI/ASHE B31.3 Sour T = Triple
I Incpected: Pre Heat Treat § {Hesult) ACC = fccept
Platinue Ener?y Services Lorp. Haterial: Carbon Steel REJ = Reject
£758, 333 - 1lth Avenue S5Y Isotope: IR 192 RETEST = Retest
Calgary, AB T2R 1L9 Focal Spot: 213 na & {Degree) 1 = Acceptable
Tel: (4B3) 343-3760 Fax: ({483} H43-3745 Luries: 41 2 = Slight
Degree: 1087 3 = Reject
Processing:  Automatic o
Job Humber: M5-18378 Units: in Note: SFD Does not include reinforcement
PO Mumber: N1238783
AN J
-
H Test Information- - --Result Informatipn----------- H ‘\\
Lompd Tectd Terck 181 Wildr Dia Thk Len Sch SFD i Filpg Typs $ 8 Discontinuity Fropm - Yo
i 61 RT3 1B B 5 B.719 188 3312 5 2 . Do-GEV- I ACC 1 Concavity
2 12 RIS 1B B & g.719 168 3312 5 2 Ba-GEY- 1 ACC
3 13 RT3 1B B & 8.719 i 3312 58 2 Ba-GEY- 1 REJE Crater 9.73 - 18
4 14 RT3 8 B & 8.719 kg 332 5 % D5-GEV- 1 REJZ Crater 8.75 - 1
] 15 RT3 1B B b B.719 it8 3312 0§ 2 Ba-GEV- 1 Acc
& 16 ATt iR 4 B.531 168 4.3 5 4 D5-GEV-1 1N
7 17 RTL B 4 3 8.531 168 4.3 5 4 B5-GEV-1 ACC
g 8 R 1B 4 i 8.531 168 4.5 § 3 Ba3-6EY-T acC
g 59 RT1 1B & 4 8,531 168 4.5 5 ¢ D3-GEV-1 ACC
i8 Xig RT1 i { § 8.331 i 4.3 5§ 4 Ba-GEV-1 REJ3 Piping .- 4
il 111 11 g i § g.53 168 4.3 8§ 4 D5-BEV-1 ACC
iz 17 RT1 i 1 4 8.331 168 4.5 5 4 B3-GEV-1 acc
i3 {13 11 B3 4 8.531 168 4.5 8§ 4 D3-GEV-1 ALt
i4 X14 RTL 1B J 4 8.531 88 4.5 8§ 4 B5-GEV-1 REJ3 Internal Undercut 3.9 - 4.5
i3 115 Ri1 B4 § B.531 168 4.5 5 1 B5-GEV-I ACC
14 114 e I B 2 8.343 168 2,375 5 4 I4-6EV- 1 acc
17 17 RT1 g B 2 2.343 i 2,375 § 4 D4-GEV- | acc
ig 18 RT1 i B 2 8.343 e 2,373 8 4 B4-5EY- 1 AcC

)

6/1372809 3:27:33 Al

IMFORTANT: Please Sign And Return the Yellow Copy to Western Inspection Ltd. A.5.A.F.
$CBY-336484 Page...l

This Report and all associated materials remain the sole property of Mestern Inspection Ltd. until such time as thev are paid for im full!
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WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S .E., CALGARY

RADIOGRAPHIC EXAMIRATION REPORT #CG6Y-3344B4

ALBERTA T2C 0B4 Exam: Sunday, Jun 14 2809 Legend:
TEL: (403) 279-4540 ation: Hestern’s Shn? --------- )
FAX: (403) 236-3043 ians: Clark Hitchell 5NT Lev, 1 {Loading) g : g;zgig
— Acc Codes: ANSI/ASHE B31.3 Sour T = Triple
! Inspected: Fre Heat Treat # (Result) 8CC = Accept
Platinum Energy Services Corp. Haterial: Carbon 5teel REJ = Reject
#7358, 333 - ilth Avenue SU Isotope: IR 192 RETEST = Retest
Lalgary, AB T2R 119 Focal Spot: 213 am & (Degree! i= Ac;egtahle
Tel: (&33) 343-3700 Fax: {403} 343-37635 41 Z = Slight
igan 3 = Reject
Processing:  Automatic _
Job Number: H5-18378 in Mote: SFD Does not include reinforcement
PO Humber: N1238785
=== --—-Test Information------- : ----—-Result Information------——---- ;
Compd Testd Tech fildr Dia Len Sch  GFD Type § 8 Discoptinuity Erom - Te
i% 119 RTL B 168 2.375 I4-GEV- 1 ACC 1 Concavity
Hig Hire
2% 2@ RT1 B a. 166 2.375 § 4 D4-GEV- 1 AcC
21 {21 R1i B i 8. 68 2,377 5 4 DA-GEV- | REJZ Crater 3 - 525
22 22 RTL B 2 66 2,375 5 4 D4-GEV- 1 ACC
3z 23 RT1 B 2 168 2373 5 4 D4-GEV- 1 ACC
2 124 RTi B 2 ga 237 0§83 D4-GEY- 1 ACC
X235 RT1 B 2 80 2.3 8 3 D4-GEV- 1 ACC
X268 R1L B 88 2,371 83 B4-GEY- 1 ACe
27 k7t B z e 237§ 3 D4-GEY- 1 ACC
128 RT1 B 2 e 2371 § 3 B4-GEV- 1 atc
179 RTL B 2 88 2313 5 3 D4-GEYV- 1 ACC 1 Porosity
ACC 1 Slag
£38 RTY B 2 80 2,377 0§ 3 D4-GEY- 1 ACC
K31 71 B Z e 2,373 8 3 DA-GEY- 1 ACC
13z RTL B 4 81D 4.5 5 Ba-GEV- 1 ACC
33 Tt B 4 57F 4.5 3 Da-GEV- 1 REJZ Crater 3.25 - 3,75
REJZ tack of Fusion 11,75 - i2
134 RT1 B B1h 4.5 3 14-BEV- 1 #CC

IMFORTANT: Flease Sign And Return the Yellow Copy to Western Inspection tid. A.G.A.F.

This Report and all associated materials remain the sele property of UWestern Inspection Lid,

until such time as they are paid for in full!

6/15/2089 3:27:36 AR
#L6Y-336484 Page...2




WESTERN INSPECTION LTD. : RADIOGRAFHIC EXAMINATION REPORT #CEY-336486
3231 - 58th AVENUE, S.E., CALGARY

ALBERTA T2C 0B4 @te of Exam: Gunday, Jun 14 2089 Legend: \ f
TEL: (403) 279-4540 Iob Location: WHestern’s Shep mmemeeeee
FAX: (403) 236-3043 Technicians: Clark MHitchell GBNT Lev, II ¥ (Loading} § = Single
I = Double
e ] ficc Codes: ANSI/ASHE B31,3 Sour T = Triple
: [ Inspected: Pre Heat Treat § {Result) ACT = Accept
Platinum Energy Services Corp. faterial: Carbon Steel REJ = Reject
#758, 333 - 11th Avenue S Isotope: ik 192 RETEST = Retest
Calgary, AB T2R L9 Focal Spot: 233 om & {Degree) 1 = Acceptable
Tei: (iﬁE) J43-3768 Fav: (403) 543-3745 Luries: 41 2 = Slight
Degree: 18@% 3 = Reject
Processings Automalic
Job Number: M5-18378 Units: in Note: SFD Does not include reinforcement
PO Humber: N1238783 .
- )
L .
//V : Test Information : Result Informatien----------- ' I
Lompd lectd Isch IBT  Widr Dia Thk Lan Sch qFd ¥ Filme Type 4 @ Diccontinuity Frog - Yo
35 X33 Rt 1B 4 2 §.343 168 2,375 § 4 D4-GEV- 1 ACC
36 136 RT B4 2 B.343 168 2,373 5 4 D4-GEV- 1 ACC
37 137 RTi 1B 4 2 B.343 160 2373 5 4 B4-GEV- 1 AcC
R 1 T.291 g} 8.0.D., Nominal Wall Thickness Flus Inside Diameter of Pipe T.291 h) 5.5.0.F.D., Hall Thickness Plus Rilowable Weld Reinforcement (Both Sides).
RT 3: T.291 g} §.0.D., half of the pipe 1.D. less 1/2 of man. allowsble reinforcement. T.291 h) §.5.0.F.D., nominal wall thickness plus reinforcement.
Units:
Oty Code
i1 2/148/80
8 2/g@/00
18 4/160/68
3 4/5TD/6@
5 6/168/08
Sign Here: Sign Here:
\\» beith MHuise CBS® Lev. II, SNT Lev. II Customer Represenfgzz;;: 4/)
IHPORTANT: Please Sign And Return the Yellow Cupz to Western Inspection Ltd. A.5.AWP, 6/13/2989 3:27:36 AR
This Report and all associated materials remain the sole property of Western Inspection Ltd. until such time as they are paid for in full! §CGY-336484 Pape...J



WESTERN INSPECTION LTD. HRD EXANIMATION BEPORT $0GY-336775

3231 - 58th AVENUE, SE., CALGARY

=\

ALBERTA T2C 0B4 Date of Exams Friday, Jun 19 2889
TEL: (403) 279-4540 dok Location: Customer's Shop
Technicians: Philip Lai
FAX: (403) 236-3043 sChnician Bt
fAcc Codes: ANSI/AGHE B3L1.3 Neorpal
. Raterial: Carhon Steel
Flatinup Energy Services Carp, Surface: fs Polished
§739, 333 - Llth Avenue S Inspected: Past Heat Treat
Calgary, AB T2R iL9 Procedure: HRD-1
Tel: (4B3) 543-3768Fax: (463} S43-3745 Eouipment: trautkrager Hicro-Dur 18
Penetrataor: Diamond
dob Humber: H5-18378 RT Seale: Vickers
PO Humber: units: in
- mmmmmmmmmm e Test Information - e Result Information -
Comp fgsth Wigr Dia, Sch.  Description Locations and Readings
i BFOOL il B &" BUTT HELD P¥ 143, Haz 173, Weld 1B6, Haz 165, FH 163
2 SPEOL 13 B 4" BUTT WELD P¥ 158, Haz 175, Weld 1BB, Haz 147, P¥ 182
3 SREOL X4 B A7 BUTT WELD PH 136, Haz 147, Weld 1BR, Haz 1&7, PR 138
4 5POOL 17 J 4" BUTT WELD PH 152, Haz 141, Weld 179, Haz 164, PH 1038
3 SPBOL 18 b 4% BUTT WELD PH 151, Haz 154, deld 174, Haz 157, PH 152
dob Comments
W
Charges: _ _
gt Units fype SubType Aate Code
i Hris) Level 11 uurgeab;e _ Reqular HDE/L2/C/R-/8C
25 Hit{s) Eguipment Cost Electronic Hit /A HRD/EQR/ELL/NA/BR
Sign Here: I m"lﬂj
- T i CTTTTTTTTTTTTT T T - T
k Philip Lai \
IAPORTANT: Please Sign And Return the Yellow Copz tg Western Inspaction Lid, A.5.A.P, : £719/2087 1:82:28 FH
Thic Aegert and all associated materials remain the sole orogerty of Bestern Inspection Lid. uniil cuch time as they are paid for ip fuill #CEY-33677% Page...l



WESTERN INSPECTION LTD. HPT EXAMINATION REPORT $C6YV-334774
3231 - 58th AVENUE, S.E., CALGARY -~
ALBERTA T2C 0B4 Date of Exam: Friday, Jun 19 2889 \ s
TEL: (403) 279-4540 Job Lecatisn: Customer’s Shop N o
FAX: (403) 236-3043 fechnicians: Philin Lai OCB5W Level 11, SHT LEVEL II
; fec Codes: Lh‘"SI/ﬁSﬁE B3 Horgal o
j Inspecied: Post Heat Treat Results: 40C = Accept
Platinum Energy Services Lorp. Haterial: Carbon Steel __REJ = Reject
§750, 333 - *Itn fvenue SH Surface: fs Helded _ RETEST = Retest
Caigary, AB T2R IL9 . Procedurs: API-1 / Wet Fluorescent
Tel: (&93) S43-37hBFax:  (4B3) 543-3763 Technigue: Yoke
) article; Green Fluerescent
sob Number: 18378 Eguipment: AC Yoke
PO Hugber: Lighting: jlacklight
Unitss in /
oo e ----Test Informpation R Result Information - N
{ m‘-xp& Iestd didr Dia Seh i on Dn:rrigﬁnn Rpenit Digrontinuity Erg - Tn
1 §POOL i 27 HoL ACC
2 BREOL 2 2% iU atm
3 EFODL 3 27 i AcC
Charges: _ _
Gty Units Type EubType Rate Cods
i Hris} Level 11 Chargeable Requiar MDE/LZ/C/A-/00
! Hriz) Consumables LRI/BPFI Consumables N/A NDE/CON/LNME/NA/BE
Sign Hera:
Cestomer Representati /
IMPORTANT: Please Sign And Ret_urrx the Yellow Copy to Western Inspeciise Lid. A.5.8.P7, This Repart Supersedes A1l Previous Coples.{reg 2} 5/19728%% 12:3%:47 FH
Thiz Repert and all associated materials remain the sole property of Western Inspesction Lid. until such time as they are paid for in fulll ECBY-136774 Fage..,;
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&/ ] INTEGRATED .
. METALLURGICAL SERVICES LTD.

T o -
! . .+ €N 5110A - 77 Avenue S.E., Calgary, Alberta T2C 222 . e

Phone (403) 279-2666 Fax: 236-3677 e-mail: cpryde@nucleus.com\dolsen@nucleus.com

HEAT TREATING REQUIREMENTS

CUSTOMER : PLATINUM ENERGY SERVICES CORP. P.O. #: N-1230786
MATERIAL : SA-333 GR.6\SA-350 LF2\SA-420 WPL6

DESCRIPTION:

4-PCS. PROCESS FABRICATED PIPE SPOOL
JOB #MS-18378, DWG. #18378-ISO-01-A\B,02-A\B

HUSKY ENERGY c\o GAS LIEQUIDS ENG.
JOB NO: MS-18378. LENGTH: 12° O\L MAX.
WEIGHT:  1,400# TOTAL DIA.: 274”,6” O\D MAX.

WALL THK: .344” MAX.

PROCEDURE

1. Furnace Temperatuie shall not exceed: 425 °C on loading.

2. Heat Rate: 150 °C per hour.

3. Holding Temperature: 621 +10 or z14 or +10\-0 °C

4. Holding Time: 60 Minutes Minimum

5. Cooling Rate: 150 °C/Hr. Max.to 425  °C
Issued to FURNACE #: 1 FURNACE HEAT NUMBER: 1-09-091
DATE: June 16, 2009 ISSUED BY: C. PRYDE

Specializing in Pre & Post Weld Heat Treatment. Serving the Industry with the Finest and Most Modern Equipment Available.



06/16/09 13:18 FAX 5433765 PESC NORTH @001

A :g(o//t'n

Fax %] 236-3677

EXHIBIT14.1 HEAT TREATMENTINSTRUCTIONS PO#
HEAT TREATMENT INSTRUCTIONS MI230786

JOB NO.: #f5- /8378CUSTOMER: Husfy freray c/o Gas Liguids EmjuerinPATE: June |5 /07
COMPONENT DESCR'PT'ON Prace55 Pr,alnq ) L/ sEﬂls i

DWG. NO. AND LINE NO. DIAMETER THICKNESS MATERIAL LENGTH V'[VEIGHT
/8378 -T50 -0l ~A+B_| 8" a0 0712031 (3R Gt | /2 (longest)| 000 (b5
18378-T50-02-# 492" loazz’, o | 35RNES03 R ¢ T - | 200 /s
/18378-T50-02-B o, 2" losu" oz l*” 52 ;,'3:{": e’ 200 /b3

TYPE OF HEAT TREATMENT: PRESSURE VESSEL STRESS RELIEF P-No. 1

Temperature to be raised from 800°F (427°C) to 1150°F (621°C) at a maximum rate of 400 °F

( 222 °C) per hour. NOTE: THIS VALUE MUST NEVER EXCEED 400°F (222°C) PER HOUR.

[Calculated rate = 400 degrees F/hr. (222 degrees C/hr.) Divided by the maximum metal thickness of the shell or head
plate in inches]

Temperature to be held at a minimum of 1150°F (621°C) for ___ 40 minutes.
[Holding time to be determined by Table UCS-56 for Nominal Thickness as specified in UW-40(f)]

Temperature to be lowered from 1150°F (621°C) to 800°F (427°C) at a maximum rate of 500 | °F

( 278 °C) per hour. NOTE: THIS VALUE MUST NEVER EXCEED 500°F (278°C) PER HOUR

[Calculated rate = 500 degrees F/hr. (278 degrees C/hr.) Divided by the maximum metal thickness of the shell or head
plate in inches]

From 800°F (427°C) items may be cooled in still air.

Additional requirements:

+ Job number and description required on heat treatment charts along with the operator’s signature & date.

¢ Reporting of thenrmocouple attachment method and location, and verification of fumace themmocouple calibration is
required.

+ A sufficient number of thermocouples shall be lacated to control and maintain uniform distribution of temperature on
all vessels and parts. Thermocouples shall be directly attached to the item or provision shall be made for
thermocouple placement at bottom, centre and top of the furnace charge in accordance with the ASME Code.

+ During the heating period, there shall not be a greater variation in temperature throughout the portion of the vessel
being heated than 250°F (139°C) within any 15 ft. (4.6 m) interval of length. An adequate number of
thermocouples must be used to ensure this Code requirement is met. This limitation is also appthlble to the
temperature variations between the different thicknesses of various vessel components.

+ During the holding period, there shall not be a greater difference than 150°F (83°C) between the hlghest' and lowest
temperature throughout the portion of the vessel being heat treated, except where the range is further limited by
these instructions.

+ [f Capacitor Discharge welding is used to attach thermocouples an ASME Code Section X Weldmg Procedure
Specification is required (WPS qualification is not required), and the energy output must be hmited to 125 Watt-
Seconds. No other welding is permitted on vessels or parts. [0.5 X Capacitance in farads X Vottage? = W-Sec ]

¢ The methad of thenmocouple removal shall not damage the heat treated item.
Quality Control Inspector Signature: @% Date: Jone. / 5 / 09

Thermocouple Attachment Method: mﬁw & Location(s): ﬂ/m /&,7” |

Furmace Heat Number: . -0 7/ L !

Furnace Operator Signature: Date: . Jé g




AADCONTROLS LTD.

CERTIFICATE OF CALIBRATION
518 10AVENUEN E. ' '

CALGARY ALBERTA T2E OX6 . TEL (403) 277 5392

DATE: JINE /0 2.009 DUE DATE: _SEPT. /0 2009

" COMPANY NAME: V/TECRATE)) METAL . LOCATION OF WORK: CALGARY
LOOP NAME: FURNACE #/ TYPE OF INSTRUMENT:_AEC ORDER
MANUFACTURER OF INSTRUMENT: /70N EYL/FLL
MODEL NO.: Y/S 305834 - 06~0/-2 - 000- 002 - (/0]
SERIAL NO.- 048724700/
INSTRUMENT RANGE: .2~ /200 C

SERVICE REPORTNO.: _—
CALIBRATION DEVICE USED: £/ U LE MOAEL 749 SR T8260$/
TRACEABLE TO NATIONAL STANDARDS: NIST, NRGC

INPUT TYPE:_K&

NOTES:

 SIGNED FOR AADCONTROLS LTD.:

SIGNED FOR CUSTOMER: . - / /
| INPUT VALUE AS FOUND ERROR AS LEFT ERROR AFTER
| - CALIBRATION

S0t | Sp¥ 0 50% 0
300 300°C 0 2007 0
6007 6007 D 500 0
AT | g 0 W0l 0

S0°C | /5 +4 °C /5 C +4
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BILL OF MATERIAL

PIPE ,
v MK[ QY SIZE__| SCHEDULE [ DESCRIPTION MATERIL K/
#*3333) — 1| am g 160 | PIPE SMLS SA-333-Gr.6 S
2309 ¢ HERBIIZE — 2| om 5 160 | PIPE SMLS SA-333-6r.6 S
: FLANGES
FABNR(')%EON 57 2 4 MK Q] SIZE | RATING | SCHEDULE | DESCRIPTION MATERIAL K/
1 @ H#34846 1[5 7 300 160 | FLANGE RF WN SA-350 LF2¢L1_|S
a \@ /ﬂ# 31566 51 I3 900§ 160 |FLANGE RF WN SA-350 LF2 CLt S
¢ R 200 H*508RG 64| 6 900f | 160 [FLANGE RF WN SA-350 LF2 01 |S
3 SR \R 6 WELD FITTINGS
£ SR INTIIN @ Wk [ QY SIZE SCHEDULE | DESCRIPTION MATERAL /A
B 2 NN olo H* 48B13S7 — 74 & 160 | ELBOW 90 DEG LR BW SA-420-WPL6 S
: N 2 RY R oIy 25 HHE 2825 8| 1 6 X4 160 |REDUCING TEE BW SA-420-WPL5 S
£ R N $ ol N N < (/ W 577/ 2, 53 7 ONG 160 | WELDOLET SA-350 LF2 01 |S
g NN =0, 18378-01-B ' CASKETS'
5 §= BN MK[QY]  SIZE | RAUNG | DESCRIPTION MATERIAL 5/
] %§%| Q IR 103 7 900§ | RF 1/8" FLEXTALLIC FLEXICARB 316 SS F
: / TP\ NG| §= N } 2] & 900§ [RF 1/8” FLEXITALLIC FLEXICARB 316 S5 F
z \ A/ I QQ:Q\ BOLTS (SEE NOTE 8)
2 @ | A la M QY SIZE DESCRIFTION MATERIAL K/
£ 6 I\ ' 12| 3 SETS_| 7/8° X 5 3/4" [ STUD BOLTS CW/2 NUTS—8/SET SA—193-B7M/SA—194-2HM | F
£ @ o N @ N 13| 2. SE75 |1 1/8" X7 1/2°]STUD BOLTS CW/2 NUTS—12/SET | SA-193-B7M/SA~194—2HM | F
H o 174 @ g N SUPPORTS & MISC
] © @ ) NNy MKJON]  SIZE | DESCRIPTION MATERIAL k/F
1 N8 { 03 /@) Q % N 141 1] 6 | SENIOR METER RUN (SUPPLIED BY OTHERS) F
: NN
: On ) vl 1% NN
; \! 200 S8l
@ Y % L'\*Jl
AT (19 S
X774 (1) @ QQ%l
T O3
(6) \ | |
L 6 @ & 18378—01—A
EL Haq d 1
» Lo A
) D*QONT ) ugﬁiﬁ
~ ]
40 >0 29
45/ B ~ Oy G
2Ef 4y ) N R‘l\g\ )
NOTES: RE\ ~. S 3
0 o N
§ 1. REGISTERED QUALITY CONTROL PROGRAM AQP 1084(S). (REF) - AP e
H 2 EXTERIOR & INTERIOR OF PIPE TO BE FREE OF WELD SLAG, PROVED FOR
2| SPATTER, GREASE, MOISTURE, ETC. CONSTR E
o 3. ALL DIMENSIONS ARE IN MILIMETERS, UNLESS OTHERWISE NOTED. m S _ (%3 8 _ UCTI ON'
Bl 4. ALL PIPING CUT LENGTHS ARE CALCULATED WITH A (3 mm) 7 DATE: ’ i
2l WELD GAP. : yﬂ‘{ﬂ'ﬁﬂﬂg————“ '
s| 5. FOR TACK WELDS USE PES-WPS—02. § SIGNED~ /] _ ;
3| 6. PAINT PREP SSPC SP—6 HT | - Hardness Fesf, highest reading (vickers) ]]24 ., Tt LA
8 2 COATS CLOVERDALE DTM POLYURETHANEFINISH: ONE(1) SHOP (826 R VISED -
& ENAMEL (ALIPHATIC URETHANE). WARM GRAY, APPLICATION PER ) | DESTROY ALL PR v
B PRODUCT SPEC. ' ' L PREVIOUS COPIES |
3| 7. DESIGN PRESSURE EQUALS MAWP. -
g. STUD SHOULD WITH JET-LUBE MOLY-MIST SPRAY LUBRICANT OR
QUAL.
LINE NUMBER GAS INLET SPEC DSH FLUID SERVICE NORMAL FLUID SERVICE P:’SEM:‘“;;J (ATEST EDITION & ADDENDR) wPs PES_WPS—02/04 [/ . CLIENT HUSKY ENERGY © /O
S A e MWMMM GAS LIQUIDS ENGINEERING LTD.
DES-TEWP- [ e (122°F) //\ \< SANDBLAST  ssPC—SP—6 7 A PROJECT B—49-C/03-P—2
—29C (~20F) /2 PRME  See NOTES 6 Ener’y Servi . —49= —F=
- - 2 | REVISED DESIGN. DATA ] os/0s/4 | W | sw TESTPRESS 22,335 o (3238 ps)  |™A™  see nomes 6 rvices Corp WOLVERINE DEVELOPMENT PROJECT
_Z —_— 1| REVISED MEMS 4,5.5.9 TO LOW-TEMP. MATERAL 00/06/03 | sW | sw | pws JRADIOSRAPHY, 0 &= INSuL NO DRAWN BY W 09/05/28 |FRM SKID EDGE (TP—A)
_— —_ [ ISSUED FOR CONSTRUCTION 09/05/28 | SW sw |. Rws pwHT YES IIMPACTTEST 10% HEAT TRACE NO CHKD BY Sw 09/05/28 To SKID EDGE (TP—B) & 1S0-02
REFERENCE DRAWINGS REV. REVISION DESCRIPTION DATE | BY [CHK'D{APP'D DESIGN DATA APPDBY RWS 0/05/28 | 1gazs | 1837815001 |SHT 10F1 IREv'z




BILL OF MATERIAL
MS_ /83 78 ‘ PIPE
» WK on SIZE__ | SCHEDULE | DESCRIPTION MATERIAL K/
Hs88100578 1 [ 1om P 80 |PIPE SMLS SA-106-B F
%fm Wgus (,{lon(j b)/@ ' - #5620 29 | Im 7 80 [PPE SWLS SA-106-B s
FABRICATION HETH21T9 A 3| Im 7 160 |PIPE SMLS SA-333-6 S
NORTH 49& T 761 745 4| im 4 S0 [PIPE SMLS SA-106-B S
REF\\ FLANGES
MKTQY]  SIZE | RATING | SCHEDULE [DESCRIPTION MATERIAL /A
d Hy¥ 21846 ﬁ 502] 2 | 90f | 160 |FLANGE RF WN SA=3%0 G20 |S
g HE# 74330 ——m 2| 7 | a0 B0 | FLANGE RF WN SA-105N S
3 ¥ 76072 Z& 61| 4 150, STD. | FLANGE RF WN SA—105N S
7 HF 31565 AR 900§ | 160 | FLANGE RF WN SA350 P2 CL1__|S
> WELD FITTINGS
H " MK Jary SIZE SCHEDULE | DESCRIPTION MATERIAL K/
€ ff " 6615633 8 |2 7 160 | ELBOW 90 DEG LR BW SA=420-WPL6 S
: HF™ 09R 000 5= 7 80 [ELBOW 90 DEG LR BW SA-234-WPB S
g HH BEBTO——{ |1 X7 80 | STRAIGHT TEE BW SA-234-WPB S
< HH#* 714 33 ﬁ 10 ] 1 X7 160 | STRAIGHT TEE BW SA—420-WPL6 S
£ H# 7HY 978 —— 1 |1 FX7 160 | CONC REDUCER BW SA—420-WPL6 S
s Wzz,s —pn[ X7 STD X 80 [CONC REDUCER BW SA—234-WPB S
£ wsirlono —2ll X7 STD X 80 |REDUCING TEE BW SA—234-WPB S
SCREWED & SOCKET WELD FITTINGS
z MK ] Q1Y SIZE RATING | DESCRIPTION MATERIAL /A
R ) 131 v 3000f | ELBOW 90 DEG SCREWED SA-105 F
3 K r 3000f | UNION SA-105 -
5 W# K463 —15] 1 X1 80 X 160 | CONCENTRIC SWAGE — BLE/TSE | SA-234-WPB S
5 GASKETS
: MKJQN]  SZE | RATNG | DESCRIPTION MATERIAL K/
7|7 7 900f _|RF 1/8" FLEXTALLIC FLEXICARB 316 S5 F
Bl2]| ¢ 900§ _|RF 1/8" FLEXTALLIC FLEXICARB 316 S5 F
BOLTS(SEE NOTE 8)
FRQ MK a SZE____ | DESCRIPTION MATERIAL /]
HEAM 1 19 | 2 SE3S [t 1/8° X 6 3/4SIUD BOLTS CW/2 NUTS—8/SET | SA~193-B7M/SA~194—2HM | F
DER I 20 | 7 SETS | 7/8 X 5 3/# | STUD BOLTS CW/2 NUTS-8/SET SA-193-B7M/SA—194—2HM | F
o8 \) VALVES
@ o) : \/EN MKJQN] SIZE | RATING |DESCRIPTION MATERIAL VAVE TAG_B/A
@ T\ T (1| 7 900§ | CONTROL VALVE — FISHER D4 F
e w 2l 7 900§ [GLOBE VALVE RF (DSI)/2\ F
Bl T 900§ [CHECK VALVE (WHEATLEY 820) |- - |-
d %3] 7 900§ |BALL VALVE RED PORT RF F
SIZE__ | DESCRIPTION MATERIAL K /F
8] NOTES: 4 |SEMIOR METER RUN (SUPPLIED BY OTHERS) F
3 .
2| 1. REGISTERED QUALITY CONTROL PROGRAM AQP 1084(S). 12 A" nem
8| 2. EXTERIOR & INTERIOR OF PIPE TO BE FREE OF WELD SLAG, WML
£l SPATTER, GREASE, MOISTURE, ETC.
2 3. ALL DIMENSIONS ARE IN MILIMETERS, UNLESS OTHERWISE NOTED.
€| 4. ALL PIPING CUT LENGTHS ARE CALCULATED WITH A (3 mm) /\
2| WELD GAP.
| 5. FOR TACK WELDS USE PES—WPS-02. ,
E 6. PAINT PREP SSPC SP-6 : : SPEC ASH DSH
5| 2 COATS CLOVERDALE DTM POLYURETHANEFINISH: ONE(1) SHOP : Slien g;Fgm ) Tek% ;;;)(2.159 PSD
: EEQ%ELC T(ASLlIDPEI-éATlc URETHANE) WARM GRAY, APPLICATION PER REVISED S st S0 s 0(37 G 5 5o -S‘m .
5| 7. DESIGN PRESSURE EQUALS MAWP. i DES i wor|-26°C (= T =
2l 8 STUD SHOULD WITH JET-LUBE MOLY—MIST SPRAY LUBRICANT OR DESTROY ALL PREVIOUS COPIES
EQUAL.
LINENUMBER ) Oy DOWN TO FLARE [SPEC DSH/ASH  [LUPSERVIE NORMAL FLUID SERVICE  |"Aue oo1s (uresr comon & somnon | pes-wps-az/os _ =S HUSKY ENERGY C/0
PR g e (e WUW/ GAS LIQUIDS ENGINEERING LTD.
DES.-TEWP- ser cHarT SANDBLAST  sepc_sp-g n IS PROJECT B—49-C/03-P—2
M SEE CHART PRME  SEE NOTES 6 I B T -
- — 2 | REVISED DESIGN DATA os/os/04 | sw | sw | mhS]PETTRES gee chart PANT — NOTES & Eﬂer’y s-em‘es Cﬂrp WOLVERINE DEVELOPMENT PROJECT
— —_ 1 | REiSED MEM 3.5.7,8,10 TO LOW~TEMP MATERIAL 09/06/03 | SW | SW | Rws | ADIOGRAPHY o oy INsOL NO DRAWN BY swW 09/05/28 |FROM 1S0—01
—_— —— 0 | ISSUED FOR CONSTRUCTION oo/os/m | W | sw| mws [P ypg  [MPACTTEST . [HEATRAGE CHKD BY sw 09/0s/28 |"°__ SKID EDGE (TP-C)
REFERENCE DRAWINGS REV. REVISION DESCRIPTION DATE | BY [CHK'D|APP'D DESIGN DATA APP'D BY RWS 08/05/28 JoBNO 18378 pWE-NO- 18378—IS0-02 SHT 10F1 IREV'Z




| 8343

XH BW TEES A234-WPB

2Il

- REV'D BY:
- 1461 101

8E2870

S 8

TRANS AM PIPING PRODUCTS

HEAT NUMBER
Shipment/Seqg #:

PURCHASER:  SEYBOLD @ INSPECTION CERTIFICATE e
ATE: 2008 - 10 - 09
DA RIGID 1pUsSTRIES CO., LTD.
‘ 8. ME-CHUNG RD. NIAO-SONG, ORDER NG. 6378/C108461
KAOHSIUNG HSIEN, 83301 TAIWAN
TEL: 886-77310527~-8 P.l. NO: BHO5-1
MATERIALS - ASTM A106 Gr.B (SEAMLESS PIPE) FAX: BB6-77315887
INSP. SPEC. . ASME B16.9-03 ACCORDING TO EN10204IDING0049/3.1 CERTIFL. NO: 491
VISUAL & HARDNESS HEAT MAGNETIC
o PRODUCT & SIZE ks | | MFGNO. | DIMENTIONAL MAX TREATMENT | _PARTICLE i
: _ INSPECTION 197 HB (NOTE) | EXAMINATION (
15 { ECC-RED B6xX5" XH 8F 1340 GOOD 136 - 1M N
16 } TEE 1" ¥H 74685 @) GOOD 131 . 135 N GQOOD
17 | TEE 1.1/4" XH L3731 (BL) GOGD 70 - 172 N GGOD
16 ; TEE 2 “H --;.‘}":jf-‘—-f'g“"ﬂ DEN70 00D 140 - 157 N GOOD
19 | TEE 212 STD BE3685 GOGD 132 - 134 N GGOD
20 | RED-TEE  1.1AX1™ STD 513482 (A1) GOOoD 150 - 167 N GOOD
21 | RED-TEE 2X1.1M4° XH FXD28 GOOD 136 - 132 N GCOD
22 | RED-TEE 31144 S0 7AD735 elelalal 137 - 147 N GOOD
23 | RED-TEE 3X1.1/2" STD BDO770 GOOD 162 - 169 M GOOD
CHEMICAL COMPOSITION % PHYSICAL TEST
TEM mggdﬁo C Si Mn P 5 Cu Ni Cr Mo | V Nb | YS | T5 E C.E.
. %100 x100 x100 | x1000 | x000 | IO ¥100 | x100 x100 «100 | x100D ] Kal % %100
NO
' N, 10 29 380 E0.0
STANDARD
MAX. 30 135 50 58 40 40 40 18 g 20 050 50
15 325240 14 25 93 7 4 3 12 2 1 <1 <1 46.3 67.2 1.0 N
16 0722685 16 29 66 13 9 10 4 3 1 <1 46.4 8 20 i
17 M19731 14 25 g4 14 4 i 1 2 <1 <1 1 BO.1 742 57.0 o
B 0713470 15 22 66 8 8 10 4 2 2 1 <1 457 704 3k0 7 - ]
19 DO745165 20 24 61 10 9 g 4 B 1 1 <1 486 726 335 32
20 J51 3662 13 22 134 B 5 3 2 12 1 3 < 489 833 56.0 36
21 24461 21 25 43 14 1 1 2 3 <1 <1 <] 4890 700 51.7 29
22 JELAZ3G 1" 3] 133 11 4 3 3 11 <1 21 1 492 839 620 35
23 0713470 15 2 BB a B 10 4 2 2 1 <1 487 704 1 27
(NOTE): & HOT FORMED WITH FINAL TEMPERATURE BETWEEN 5201C-8801C AIR COOLING,
N: NORMALIZING AT TEMPERATURE 8801C(0.6HR AIR COOLING.
NACE WR-04-75-0318015156.2 & NACE MR 0103-03 : BATISFACTORY
WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE [ 7 A onrn
WITH THE SPECIFICATIONS CONCERNED AND ALEO WITH THE PURCHASER'S REQUIREMENTS AtD THAT THE
TEST RESULTS SHOWN HEREIN ARE CORRECT. MANAGER OF QA DEPT.
g — L A —
CONFORMS TO ASME SEC Il PART A o
200 FEDITIO DOENDA] . E¥F (. A+ F3XSY
SIGNED
DATE =



[24]
D-I
= , JKL ,
x Purchaser : TRANS-AM PIPING PRODUCTS LTD. IN S PECTION CERTIFICATE Thai Benkan Co., Ltd.
o 58 Soi Watkrunai, Bangkru, Prapadaeng,
L TO EN10204 3.1 Samutprakam, 10130 Thailand.
3 E-No. Purchase Order No. Job No. D M Y Certificate No.
-08-343
ﬂ MB-443 C-02- 24032009 T- 2009180025
CBQ I?f::ﬂ::z?g;:;ﬂh:g;?:i Specification for Inspection Visual Examination [Dimensional Inspec
o No MFG. No. ASTM AZM4-07/ASME SA23-07 Gr.WPB ASME B18.8-2007
o ) (Heat Identification No.) CSAZ245.11 Gr.241 CAT | NACE MROT73ASO 15156 : 2003 Good Good
ﬁ Product & Size (Tl Quantity HEa(tN Tg;atlu;em Hardness Aciuel Daln
o 1 08N20123 RCWPB 6 X § 840 N HB 130 - 145
N .
= 2 08K20115 RE WPB 10 X 8 840 N HB 1 120- 435
™~
3 0OBAC0006 90 EL WPE 2 S80 ’ A HB : 130 - 160
4 09A00043 80 EL WPB 2580 W A HE: 130- 180
5 2 08B00003 180 EL WPB 8 S80 A HB: 132- 148
g ification Chemical Composition % Tension Test *2
pecthcal C [ Si[Mn]| P | S [Cu] Ni| Cr [ Mo] V | Nb | CE. Ys | TS E
. X X X X X X X F X X X X
. Min . \ 100 | 100 | 100 | 1000 [ 1000 | 100 | 100 100 | 100 | 1000 | 1600 | 100 MPa. % |HARDNESS MAX
o
m .
o 3 Max . 10| 29 240 415 30 |197HB: 3000
5 Material Heat No. 30 106| S0 | 8| 40| 40| 40| 15| 80| 20 665
[xa]
MR 11 ssLerss 0 '23t8 |9 |8 |1 |2 {8 |1 jo |o lsas 328 492 41
(xS |
S | 2| Jskreos 20 |18 |85 |17 |8 |4 |2 |5 |1 |o |o |38 324 480 44
QB
TS a | 3| 328747 14 t1g o118 |1 |3 14 |12 ]2 |o |o | = 220 492 a7 ORIGINAL T
O ——
°Sw | 4 | seoeoc 17 |18 |77 |14 |5 |19 |13 |20 {6 o |0 |37 323 a8 | 93~
oy T
w . | 5| JeK7307 19 | 2085 |14 |3 |2 |2 |6 |4 [0 |0 |35 282 487 28
E + (Note E) A : Hot formed with final temperature betwean 620 °C-80°C, Air Cooling N : Nomnalizing 910°Cx0.5 HR. Air Cooling *N : Normalizing 910°Cx0.5 HR. Air Covling {Specification for meterial made from plate) i?‘m:ss Relleving 675° Cx0.5 HR. Air C.
e & g The fitings was manufactured samplad,tested.and inspactad in 2ecordance wilh the specification,and was found to meet the requirsments
b R U CE = CeMn/6H{CrMot VIS +{Ni+Cu)15 MAGNETIC PARTICLE EXAMINATION PORTEEONETS ] i
E :3 We hereby certify that the product described herein has been manufacrured in accordance with the epec:ﬂ:m T0 ASNE SEC " PAHT A Quallty Assurance Manauer
8 and also with the purchaser's requirements and that the test resalts shown hetein are correct, p ' Thai Benkan Co., Lid.
WE . syrabolized wall thickness in mm. * 2: YS Yield sength TS = Tensile strength E = Elongation CE
EEE}‘ Form TZ-6A72 o, S':F.,ég'étp
[Caf g '
B W



HEAT NUMBER : K1663-
TRANS 2AM PIPING PRODUCTS -
P.O. # /Seqg #: L.-09 - 8425

Material Test Repart . -
Report Number: 19011 f

Description: 2° SWAGES & BULL PLUGS

Specification: A234-WPB/SA234-WPB

Year of Revislon: [i-l}-ﬁ?

Comment: NACE MR0103-2007 /

\ 83 +2

CE

2X1 XH/160 CONC SWAGE NIPPLE
A234-WPB BLE/TSE

QO)

REV'D BY: ‘;i_\_t‘

2
Current Dato: Tue. 26 May 2000 19 50-30 «00C0

Date: Tue, Feb 3rd 2009

MR0175 /1SO 15156-2/2003

Chemica! Analysis
Heat Code: 1663
Heat Number: A0B5825

Mechanical Tests
Yield PSI: 45300
Elongation: 32 % @ 2"

Size: 2.375" RND
Charpy limpact Test
Individual
Values:

This Materlal Test Report meets DIN 50 049/EN 10
204 3.1.8 Standard 1995

Heal Treatment: HR.
Material: C1022
CRN: OA7470.5C

¢ 0200 Cu 0270 Al 0.022 w
Mn G900 Ni  0.090 T 0.001
P (.010 cr 0.120 Pb D.001

0.018 Mo 0.040 0.000
S 0.300 v 0.004 0.000
N  0.008 Nb  0.002 0.000

Carbon Equivalency Formula Used:
C+HMN/B)HCr+Mo+V)5+{NHCu)15
41

Tensile PSI: 76000

Reducuion of G0
Arca %

Brinell Hardness: 149

V1) filbs (V2) ftfbs {v3} ftlbs

We hareby Cenify that the malarial described has been
lestad in accordanca with the specifications, and Lhe results
are conrect 8s contaived in he records

o the Company.

BETA

lun Shields
QLA. Manager and Customer Bervicy

Sarnia Edmontan

\EDDCO.... ToiFres. 1-856-  Maling Addvass: TollFree: 1-800-  Mailing Address:
511-1381 PO Box 593, 661.3809 4120« 7B Av.
By regular 645 Kaddeo St. By regular Egmonton, AB
tefaphons at: Samia, ON telephona at’ T6B IMB
519-336-2960 N7T 7KE 7B0-438.4944
By fax a1 519-344- By lax at 780435
3181 3917

SIGNED
DATE

CONFORMS TO ASME SEC NPARTA
200 ZEOITIO

ce¥ 0. "\068

DDENDA
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CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Schmelzenarralyse [36] / Heat analysls [9] / Analyse sur caulée (%]

Pos. Schmelzen-Nr, :

tom  HeatNo. C sl MN P S CR. MO NI cuU v ‘ NB T B

Poste  No. de coulie

0005 742270 0,130 0,190 0,81 0,007 0,005 0,08 0,02 0,09 0,12 0,001 0,010 0,003 0,0001
0006 742252 0,130 0,195 0,81 0,008 0,004 0,10 0,03 0,09 0,14 0,001 0,010 0,003 g,0001
0007 742251 0,125 0,190 0,82 0,008 0,005 0,12 0,04 0,07 0,12 0,001 0,010 0,002 0,0001
0008 742284 0,125 0,205 0,04 0,008 0,004 0,14 0,05 0,14 0,16 0,001 0,010 0,003 0,0001
0009 742179 0,135 0,225 0,82 0,009 Q,005 0,19 0,04 0,17 0,22 0,001 0,010 0,003 0,0001
0010 533054 0,140 0,240 0,82 0,008 0,003 0,19 0,04 0,16 0,22 0,001 0,010 0,003 0,0001
0012 742241 0,130 0,203 c,81 0,007 0,004 0,11 0,02 0,11 0,15 0,001 0,010 0,003 0,0001
0013 742168 0,135 0,225 0,82 0,009 0,005 0,19 0,04 0,17 0,22 0,001 0,010 0,003 0,0001
0014 7423489 0,110 0,357 1,24 0,009 0,003 0,17 0,07 0,17 0,13 0,065 0,032 0,004 0,0002
0015 533278 0,100 0,340 1,24 0,009 0,003 0,16 0,07 0.16 0,11 0,065 0,031 0,003 0,0002
0018 533108 0,110 0,350 1,25 0,009 0,002 0,17 0,07 0,17 0,15 0,065 0,033 0,003 0,0003
0020 533011 0,120 0,380 1,24 0,011 0,002 0,18 0,08 0,17 0,15 0,067 0,032 0,003 0,0002
0024 533011 0,120 0,380 1,24 0,011 0,002 0,18 0,08 0,17 0,15 0,067 0,032 0,003 0,0002
0025 533011 0,120 0,380 1,24 0,011 -~ 0,002 0,18 0,08 0,17 0,15 0,067 0,032 0,003 0,0002

1. Formel: CE lIW=C+(Mn/6)+{{Cr+Mo+Y)B1-{{Cu+Ni)/15)<=0,42 %

2, Formel: CEV=C+F*((Mn/6-{SV24)+(Cu/15)1+{NIF20)+{(Cr+Mo+V+NbY5) +(5'B)) <=0,40

3. Formek: Mn/C>=3M ST

4, Formel Cr+Cu+Mo+Ni+V<=1,00 %

Formolargebnisse / Formula results / Riésultats des forimules
Puos. Schmelzen-Nr 1. Formel 2. Formel - 3. Formel 4, Formel
lsm Heat No. _1.Furrmlu 2. Fomula 3 Formula 4. Formula
Posta  WNo.da coulée 1. Formule 2. Formule 3. Formule 4, Formule
0005 742270 0,299 0,272 6,231 0,311
0006 742252 0,307 0,279 6,231 0,361
0007 742251 0,307 0,278 6,560 0,351

0008 742284 ' 0,323 0,291 6,720 0,491
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INEPECTION CERTIFICATE EN 10204-3.1 Documaent Na.: No.: Page:
CERTIFICAT DE RECEFTION EN 10204-3.1 No. du documaent: No. du certificat: Page:
Formelergebnisse /Fomula resuits / Résultsts des formutes

Pos.  Schmelzen-Nr 1. Formel 2, Formel 3. Formel 4. Formel

Rem Heat No, 1. Formula 2. Formula 3. Formula 4. Formula

Poste No, da coulde 1. Forrnule 2. Formula 3. Formule 4, Formule

000e 742179 0,344 0,320 6,074 0,621

0010 533054 0,348 0,325 5,857 0,611

0012 742241 0,309 0,280 6,231 0,391

0013 742168 0,344 0,320 6,074 0,621

0014 742349 0,398 0,325 11,273 0,605

0015 533278 0,384 0,300 12,400 0,565 .

0018 533108 0,401 0,327 11,364 0,625 CONFORMS TO ASME SEC 1| PART A

0020 533011 0,413 0,355 10,332 0,647 WO:ADDENDA

0024 533011 0,413 0,355 10,332 0,647 7 }

0025 533011 0,413 0,355 10,333 0,647 UATE—M
Produkisinatyse [%] / Product analysls [%) / Analyse sur produit (%]

Pos. Schmeizen-Nr.

kwm  HeatNo. C L MN P S CR MO NI cuU v NB T B
_Posts  No, de coulée CRIY3ID .
0005 742270 0,13¢ 0,170 0,78 0,008 0,004 0,07 0,02 0,07 0,10 0,001 0,010 0,002 0.0002
0006 742252 0,140 0,190 ¢,85 0,009 0,006 0,11 0,02 0,10 0,15 0,002 0,010 0,003 0,0002
0007 742251 0,140 0,150 0,84 0,008 0,005 0,11 0,02 0,10 0,16 0,001 0,010 0,003 0,0001
0008 742284 0,140 0,170 0,81 0,009 0,004 0,14 0,05 0,16 0,15 0,001 0,010 0,002 0,0001
0009 742179 0,140 0,210 0,81 0,009 0,003 0,20 0,05 0,16 0,1% 0,002 0,010 0,002 0,0002
0010 533054 0,140 0,210 0,83 0,008 0,002 0,19 0,05 0,16 0,21 0,001 0,010 0,002 0,0003
0012 742241 0,140 0,150 0,84 0,008 0,005 0,11 0,02 0,10 0,16 0,001 0,010 0,003 0,0001
0013 742168 0,140 0,220 0,81 0,009 0,002 0,20 0,05 0,16 0,20 .0,001 0,010 0,002 ¢,0003
0014 742349 0,110 0,340 1,24 0,008 0,003 0,18 0,06 0,17 0,13 0,087 0,038 0,003 0,0006
0015 533278 0,110 0,320 1,27 0,010 0,003 0,17 0,07 0,17 0,12 0,070 0,037 0,003 0,0007
0018 533108 0,110 0,320 1,22 0,009 0,002 0,17 0,07 0,18 0,15 0,068 0,038 0,003 0,0005
0020 533011 0,120 0,360 1,258 0,010 0,001 0,19 0,08 0,17 0,13 0,071 0,039 0,003 0,0004
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Produktanalyse [%6] / Product analysis [%] / Ansiyee sur prodult [%]

Pos. Schmelzen-Nr,

Rern  HoatNo. C ]| MN P CR - MO NI cuU v NB T B
Poste  No. da coulée :

0024 533011 0,120 0,360 1,20 0,010 ¢,001 0,18 0,08 0,17 0,15 0,071 0,036 0,002 0,0005
0025 533011 0,120 0,360 1,20 0,010 0,001 0,18 0,08 0,17 0,14 0,071 0,038 0,003 06,0004
1. Formel: CE IW=C+{Mn/6)+((Cr+Mo+V)/5)+((Cu+NIi)/15)<=0,42 %

2. Formel: CEV=C+F*{(Mn/6)+(5/24)+(Cu/15)+(NU20)+((Cr+Mo+V-+Nb)/S) +(5'B)) <=0,40

3. Formel: Mn/C>=3/1

4, Formel: Cr+Cu+Mo+Ni+V<=1,00 %

Formelergebnisse / Formuln results / Résultats das formules

Pos. Schmelzen-Nr 1. Formet 2. Formel 3. Formel 4, Formel

e Heat No. 1. Formula 2. Formula 3. Formuta 4, Formuln

Poste No. de coulée 1. Formule 2. Formula 3. Formule 4, Formrivle

0005 742270 0,290 0,265 6,000 0,261

0006 742252 0,325 0,305 6,071 0,382

0007 742251 0,324 0,303 6,000 0,391

0008 742284 0,334 0,311 5,786 0,501

0009 742179 0,349 0,325 5,786 0,602

0010 533054 0,351 0,328 5,929 0,611

0012 742241 D,324 0,303 6,000 0,391

0013 742168 0,349 0,326 5,786 0,611

0014 742349 0,398 0,327 11,273 . 0,607

0015 533278 0,403 0,330 11,545 . 0,600

0018 533108 0,397 0,325 11,051 0,638

0020 533011 0,417 0,359 10,417 0,641

0024 533011 0,408 0,352 10,000 0,651

0025 533011 0,407 0,351 10,000 0,641
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INSPECTION CERTIFICATE EN 10204-3.1 Document No.: nspection No.: Page:

CERTIFICAT DE RECEPTION EN 10204-3.1 Ne. du document: No. du certificat: Page:
Priilergebnisse / Test results / Résultats des exsais

Die Rohre sind auf Dichthelt gepriit durch: . Hydrostatic test: ace. to CSA Z245.1, holding time min 5 seconds, Test PASSED

The tubses have bsam subimitted to » lask tightnass tost by: pressure/Time-record

Lgs tubas ort passé un contrble d ' dtanchéits par:

Augensichtkontrolle: PASSED MaBkontrolle: PASSED Ringfaltversuch: PASSED

Vieual inspection: Dimanslons axaminstion: Flattaning test:

Examan visual: Vérification des dimenslana: Essal d'aplatissement:

Ergebnisse dar machanischen Priifung 7 Results of mechanical tasting / Résultate des essais mécaniques

Die Prohenalme erfolgte an Vialfachlangen.
The samplirg wes cared out on muliple lengths.

L'echantillonage etait ealise aux fonguaura multiples.

Zugversuch Streifenprobe / Tensla tust Stip tast spetimen / Essal do traction Banda dacaupes sut tube

Pas, Proben-Nr. Schmelzen-Nr.  Probenabmessung  Streckgrenze — Zugfestigkeit Dehnung Einschnlrung Re/Rm
Ism SpscimenNao.  HeatNo. Spaciman dimensions  Yield strength Tensils strength Elongaton Area reduction Re/Rm
Poste No. de i éprouvette No. de couléa Dimenslons de |I'déprouv.  Limita dlastique Résistancs a la traction  Allongemant Coefficient de striction Re/Rm
Anfarderungen ReH Rm A2" 1. Formel

Requiremonts mm MPa MPa % 1, Formula

Exigances 200-495 416-625 MIN 30 1. Formule

0005 - 000001 742270 12,70 X 6,00 341 464 36,00

0005 000002 742270 12,70 X 5,50 348 . 468 36,00

0005 000003 742270 12,70 X 5,50 350 473 32,00

0006 000001 742252 ' 13,00 X 3,80 383 477 37,00

0006 goooo2 742252 19,00 X 3,80 2371 ‘ 462 37,00

0006 000003 742252 19,00 X 3,80 3B6 493 37,00

0007 000001 742251 ' 19,00 X 3,80 384 489 36,00

0007 000002 742251 19,00 X 3,80 1378 484 37,00

0007 000003 742251 19,00 X 3,80 364 490 38,00

0008 000001 742284 19,00 ¥ 5,70 340 479 36,00

0008 000002 742284 19,00 X 5,40 362 491 36,00

aoos goooo03 742284 19,00 X 5,50 345 476 ig, 00
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INSPECTION CERTIRCATE EN 10204-3.1 Document No.: Inspection No.: Pago:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Paga:
Zugversuch Streflenprobe / Tensle tast Stip tast spscimen / Essal de traction Bande decoupas sur tube

Pos. Proben-Nr. Schmelzen-Nr.  Probenabmessung Streckgrenze  Zugfestigkeit Dehnung Einschhirung Re/Rm
ttsm SpecimenNo.  HestNo. Spscimen dimensions  Yiaid strangth Tensils strength Elongation Area veduction Re/Rm
Posm No. de |'épmuvetteNo. de coulde Dimensions de I"éprouv. Limite dlastique Réslstancs & la traction Allongement Coefficlent de striction Re/Rm
Anforderungen ‘ ReH Rm A2" 1. Formel

Raquiremesnits mm MPa ) MPa . % 1. Formula

Exigencea 200-485 416626 MIN 30 1. Formule

0008 000004 742284 19,00 X 5,30 357 489 38,00

0008 000005 742284 19,00 X 5,30 347 . 485 36,00

0008 000006 742284 19,00 X 5,40 348 477 36,00

0008 000007 742284 19,00 X 9,60 348 484 36,00

0008 000008 742284 19,00 X 5,50 353 490 36,00

0009 000001 742179 19,00 X 9,10 330 . 467 40,00

0009 000002 742179 19,00 X 9,00 339 476. 40,00

0009 000003 742179 19,00 X 9,00 344 475 40,00

0009 000004 742179 19,00 X 8,90 326 462 " 40,00

0010 000001 533054 19,00 X 8,80 331 : 471 38,060

0010 000002 533054 19,00 X 8,90 341 473 38,00

0010 000003 533054 19,00 X 9,10 331 471 36,00

0012 000001 742241 25,40 X 5,90 363 177 38,00

0012 000002 742241 25,40 X 5,40 378 474 38,00

0012 000003 742241 25,40 X 5,80 375 482 36,00

Qol2 000004 742241 25,40 X 5,50 366 481 36,00

0012 000005 742241 25,40 X 5,50 392 491 38,00

¢o0l2 00000¢ 742241 25,40 X 5,60 386 494 36,00

0012 000007 742241 25,40 X 5,80 375 476 36,00

0012 000008 742241 25,40 X 5,50 383 492 38,00

0012 000009 742241 25,40 X 5,60 366 481 38,00

0013 000001 742168 25,40 X 7,30 334 474 44,00

0013 000002 742168 25,40 X 7,30 341 477 44,00
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INSPECTION CERTWICATE EN 10204-3.1
CERTIFICAT OE RECEFTION EN 10204-3.1

Zugversuch Straifenprobe / Tenslie test Stip test spacimen / Exsal de traction Bande dacoupee sur tube

No. du document: No. du certificat: Page:

Pos, Proben-Nr. Schmelzen-Nr.  Probenabmessung Sireckgrenze  Zugfestigkelt Dehnung Elnschndrung Re/Rm
o Specimen No.  HeatNo. Specimendimensions  Yield strength Tensilo strongth Elongation Area reduction Re/Am
Poste No. de I'dprouvetiaNo, de coulde Dimenslons de ["éprouv. Limite élastique Résistanca & [a traction  Allongement Coefficient de striction ReMRm
Anforderungen ReH Am A2* 1. Formel

Requiremasnts mm MPs MPa % 1. Formula

Exigences 200405 416-826 MIN 30 + 1, Formule

0013 000003 742168 25,40 X 7,70 338 475 40,00

0013 000004 742168 25,40 X 7,60 345 - 478 40,00

0013 oQoo0s 742168 " 25,40 X 7,70 340 470 42,00

0013 000006 742168 25,40 X 7,30 331 469 40,00

0014 000001 742349 25,40 X 11,00 416 527 42,00

0014 000002 742349 25,40 X 11,00 391 517 42,00

0014 000003 742349 25,40 X 11,20 394 518 42,00

0015 000001 533278 25,40 X 10,70 385 525 46,00

0015 coo002 533278 25,40 X 10,70 386 530 44,00

0018 000001 533108 25,40 X 6,10 417 535 38,00

o0l 000002 533108 25,40 X 5,90 404 537 38,00 -

0018 000003 533108 25,40 X 5,80 409 533 40,00

00¢l1B 000004 $33108 25,40 X 6,20 409 536 38,00

oole 000005 533108 25,40 X 6,00 414 546 38,00

oole 000005 533108 25,40 X 6,00 400 524 36,00

ools 000007 533108 25,40 X 6,10 409 534 40,00

ools poo008 533108 25,40 X 6,30 406 534 36,00

o0ls8 ooooo9 533108 25,40 X 6,10 392 552 38,00

0018" pocolo 533108 25,40 X 6,30 402 533 38,00

oolse 000011 533108 25,40 X 6,00 402 531 40,00

0018 000012 533108 25,40 X 6,10 403 5209 36,00

0018 000013 533108 25,40 X 5,90 416 552 38,00

0018 000014 533108 25,40 X 6,00 404 540 as,o00
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CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Zugversuch Streifenproba 7 Tensile test Stip test spacimen / Egsal de traction Bands decoupes sur tube

Pos. Proben-Nr. Schmelizen-Nr.  Probenabmessung Streckgrenze  Zugfestigkeit Dehnung Elnschnlrung Re/Bm
Hem Spucimen No. Heat No, Spoecimen dimensions Yield strength Tensle strength Elongstion Aroa reduction Re/Rm
Poste No. da I'éprouvetteNo. de coulta Dimensions de I'éprouv.  Limite Slastigue Résistance A la traction Allongement Coefficient da striction Re/Am
Anforderungen . ReH Rm A2" 1. Formel

Requirsmants mm MPa MPa % 1. Formula

Exigences 200-496 416-625 MIN 30 1. Farmule

0018 000015 533108 25,40 X 6,10 405 527 g, 00

0018 000016 533108 25,40 X 6,20 39% 536 38,00

oolsg 000017 533108 25,40 X 6,20 407 534 g, 00

0020 000001 533011 25,40 X 8,40 408 53¢ 38,00

0020 000002 533011 25,40 X 8,50 399 530 38,00

0020 000003 533011 25,40 X 8,70 401 : 524 40,00

0024 000001 533011 25,40 X 17,20 372 518 50,00

0024 000002 533011 25,40 X 17,40 354 515 52,00

0025 00000l 533011 25,40 X 17,00 382 514 52,00

0025 gooooz2 533011 25,40 X 17,50 372 512 52,00

6025 000003 533011 25,40 X 16,70 386 516 52,00

0025 000004 533011 25,40 X 16,60 376 513 50,00

Harteprifung / Hardrexs tast / Ensal de durats

Pos, Proben-Nr., Schmelzen-Nr. Hare

tom Specimen No. Heut No, Hardness

Poste No.dei'éprouv. No.decoulés Duretd

Anfordernngen HRC HB HV HRB
Requirernerits

Exigerces MAX 200

0005 000001 T42270 i48

0005 000002 T42270 148

0005 000003 742270 - 150

0006 000001 742252 144

0006 000002 742252 142
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CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du cartificat: Page:
Hérteprifung / Handness test / Exaai de dursts

Pos. Proben-Nr. Schmelzen-Nr.  Harle

s Specimen No. Heat No. Hardness

Posta No. de }'éprouv.  No. de coulée Duretd

Arforderungen HRC HB - HVC " HRB

Requiremants

Exigences ) MAX 200

0006 000003 742252 144

0007 000001 742251 143

0007 000002 742251 143

0007 Qo0003 742251 143

0008 000001 742284 139

goos 000002 742284 140

0008 000003 742284 140

ooos 000004 742284 140

0008 000005 742284 139

0008 000006 742284 13%

0008 000007 742284 141

0008 ¢o0008 742284 140

0009 000001 742179 132

0009 000002 742179 131

0009 000003 742179 ' 131

0009 000004 742179 131

0010 000001 533054 132

0010 000002 533054 133

0010 000003 533054 134

0012 000001 742241 144

0012 000002 742241 143

0012 000003 742241 145

ool2 000004 742241 144




O BENTELERY

v |
'?:lmu;dm%o Fex: +49.5754.13568 Sta h I’ Ro h r
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P PrOf-Nr.: Blam: 11/ 18
INSPECTION CERTIFICATE EN 10204-3.1 Docurment No.: inspaction No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 . No. du document: No. du certificat: Page:
Hérteprifung  Hardness test / Essai do durets

Pos. Proben-Nr. Schmelzen-Nr.  Hirte

Heom Specimen No. Heat No. Hardness

Poste No. de I'éprouv. No. de coulbe Dureté

Anforderunigen HRC HB HV HRB

Requirsments

Exigancas MAX 200

0012 000005 742241 142

0012 000006 742241 144

0012 00eo07 742241 143

0012 000008 742241 143

0012 0000089 742241 144

0013 000001 742168 142

0013 poogo2 742168 142

06012 000003 742168 143

0013 000004 742168 143

0013 000005 742168 143

0013 000006 742168 143

0014 000001 742349 150

0014 000002 742349 152

0014 000003 742349 152

0015 000001 533278 156

0015 000002 533278 156

0018 000001 533108 161

0018 goo002 533108 158

col8 0oo0003 533108 159

0018 000004 533108 161

0018 000005 533108 163

0018 000006 533108 162

o0ls 000007 533108 161
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BENTELERV

Bonitslor Stahi/Rolr GmbH
Postfach 13 40
33043 Paderbom
Dautschland
Tel.: +49.5254.81-0 Fex +48.6254.13666 Sta h” ROh F
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P Prif-Nr.; Blsw: 13/ 18
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Kerbschlaghlegeversuch ; Notched bar impact test / Essal da flexion par choc (néslllence) [CHARPY-V]
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung Probenlage Priiftemperatur  Kerbschlagarbeit Kerbschlagzahigkeit  Verf.-Bruchanteil
s  Specitnen No.  Heat No. Specimen dimensions Speciman position Test temperriure Absorbad enargy Impact strangth Shear fracture
Foste No. de|'éprouv.No. de coulde Dimensions de |’ dprouvetta Pasition da 1"éprouvette Température d'essal Enargle absorbée Réslstance au choc Rupture ductite
Anforderungen Lange Brelte Hohe l&ngs (L) alnzel  mittel oinzel  mittel
Requirements Langth Width Helght  longitudinal (L} single average single avarage sing le average
Exigences . Longueur Largeur Hauteur tongitudinal {L) individuells moysnne  Indlviduelle moyenna
quer (Q) GRAD '
mm mm mm transversal (Q} °C J J Jicm? Jiem? %
55 1000 1000 transvarsal () ] MIN 027 min.50 min.60
0024 000001 533011 55 1¢,00 10,00 Q =45 133 60
10,00 10,00 128 60
1¢,00 10,00 139 133 60 60
0024 000004 533011 55 1‘0,00 10,00 L -45 174 60
10,00 10,00 213 70
10,00 10,00 214 200 70 b7
0025 000001 533011 55 10,00 10,00 Q -45 144 60
10,00 10,00 135 60
10,00 10,00 150 143 60 60
0025 000004 533011 55 10,00 10,00 L -45 206 85
i¢,00 10,00 212 a5
10,00 10,00 222 213 85 85
Kerhschlagbiegeversuch 7 Notched bar impsct tust / Essal de flaxion per choc (résilience) [CHARPY-V]
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung -. Probenlage Priftemperatur  Kerbschlagarbelt Kerbschlagzihigkelt  Verl.-Bruchanteil
ke Specimesn No. Heat No. Specimen dimensions Specimen position Test temperature Ahzorbad ensnyy impact strangth Sheasr fiactirs
Pogte No. de "éprouv.No. de coulse Dimenslona de |'dprouvette Position de I'éprouvetts Tempdrature d'essal Energle absorbée Réslistance au choc Rupture ductile
Anforderungen Lénge Brefte Hohe iAngs (L) einzel  mittel einzel  mittel
Reuirements Length  Width Helght longitudinal {L) single werage singla averaga
Exigences Longuour Largeur Hauteur longltudinal (L} Individusalla moyenne  Individuelle moyenne
quar (Q) GRAD
mmn mmt mm transversal {Q) oc J J4 Jiem? Jicm?
65 6,67 10,00 transversal (Q) -45 MIN 018
0013 000001 742168 55 6,67 10,00 L -45 133
' 6,67 10,00 140
6,67 10,00 126 133




BENTELERY

Sermuisr Sahl/Rolr GmbH
T3043 Padedbo
m
Deunschiand {
Tel.: +40.6254.81-0 Fwe: +49.6754.136588 Sta h l ’ RO h r
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P Prif-Nr.: Blat: 14/ 18
INSPECTION CEWTIFICATE EN 10204-3.1 Document No.: No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Paga:
Kertrischlaghiegeversuch / Nowhed bar impact tsst / Essal de fiexion par choc inssiience) [CHARPY-V] :
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung Probeniage Proftemperatur  Kerbschlagarbeit Kerbschlagzdhigkelt  Verf.-Bruchanteil
hern  Specimen No. Haat No. Spociman dimensions Specimen positon Test tsmperatire Absorbed snergy Impact strength’ Shear fracture
Posta  No. de I'éprouv.No. de coulée Dimenselons de |’ Sprouvette Position de I'éprouvatte Température d'essal Energle absorbée Résistance au choc Rupture ductile
Anforderungen Lange Breile Hdhe l&ngs (L) einzel  miitel einzel  mittel
Requirsmants Length Wiith Halght fongltudinal (L} single average singls average
Exigences Longueur Lergaur Hauteur longttudinal {L) Individuelle moyenne  Individuelle moyenne
quer {Q) . GRAD
mm mm mm tansversal (Q) oc J J Jiem* Jicm?®
. bG 7,60 10,00 tranaversal {Q) -45 MIN 020
0009 000001 74217% 55 7,50 10,00 L -45 138
7,50 10,00 160
7,50 10,00 141 146
0010 000001 533054 55 7,50 10,00 L ~45 12¢
7,50 10,00 124
7,50 10,00 117 122
Ketbschlagblegeversuch / Notched bar impact tast / Essai de lsxion par choc (nésillance} [CHARPY-V]
Pos. Proben-Nr. Schmeizen-Nr. Probenabmessung Probenlage Priftemperatur ~ Kerbschlagarbeit Kerbschlagzahigkeit — Verf.-Bruchanteil
ksm  Speclmen No. Haat No. Spraciman dimensions Spacimen poasition Test tomperaturs Absorbed snargy Impact strength Shear fracture
Poste No. de |'dprouv.No. de coulde Dimenslons de I’ éprouvetts Position de ['dprouvette Température d'assal Energle absorbda Réslgtanca au choc Rupture ductile
Anforderungen Linge Brefte Hbdhe léngs (L) ginzel  mittel einzel mittel
Requiremurts Length Wiith Helght longltudinal (L) single average single average single average
Exgences Longueur Largeur Hauteur longhtudinal {L) individuelle moyenne  Individuells moyenne
quer (Q) GRAD '
mm mm mm transversal (Q) oC J J Jicm? Jiem® %
55 7,50 1000 transversal (Q) 45 MIN 020 min.50 min.60
0020 ©€0Q001" 533011 55 5,00 10,00 Q =56 61 60
5,00 10,00 54 60
5,00 10,00 56 57 60 60
0020 000004 533011 55 7,50 10,00 L -45 205 85
7,50 10,00 ' 209 85
7,50 10,00 196 203 /\ a5 85




BENTELERY

Beavtnlir Stshl/Robr GrnbH
Postfach 13 40
Doumchiand Stahl/Roh
Deutschland
Tel.: +49.6264.81-0 Fax +49.6254.13666 a ) onr
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P Prif-Nr.: Blet: 15/ 18
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Paga:
Kerbschlagblegeversuch 7 Notched bar impact trst / Essai de flaxion par chot (résiliance) {CHARPY-V]
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung Probenlage Priftemperatur  Kerbschlagarbeit Kerbschlagzdhigkeit  Verl.-Bruchanteil
itsm SpacimsnNo. HanstNo. Speciman dimensions Specimen position Tast tsmporature Ahszorbed energy Impact strangth Shear fracture
Poste  No. de I'éprouv.No. de coulde Dimensions de |’ §prouvstts Position da I"éprouvette  Température d'essasl Energlo absorbée Réslstance au choc Rupture ductila
Anforderungen LAnge Brelte H&he langs (L) einzel  mittel einzel mittel
Requirements Length Width Holght longltudinal (L) single average single average single average
Exigencas Longueur Lergeur Hauteur longitudinal {L) individuelle moyenne  [ndividuelle moyenne
quer (Q) GRAD
mm mm mm transversal (Q) ac J J Jicem® Jiem? %
55 5,00 10,00 trangversal (Q) -45 MIN 014 min.50 min.60
0018 000001 533108 5% 5,00 10,00 Q ' -45 30 85
5,00 10,00 95 85
5,00 10,00 97 94 ar 85
0018 000004 ‘533108 55 5,00 10,00 L =45 130 85
5,00 10,00 127 70
5,00 10,00 133 130 B85 80
Kerbschlagblegeversuch 7 Notched bar impuct test / Essal de flexicn par choc {résifience) [CHARFPY-V] .
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung Probenlage ' Prifftemperatur  Kerbschlagarbelt Kerbschlagzdhigkeit  Verf.-Bruchanteil
ksm  Specimen No. Heat No, Spacimen dimensions Specimen position Test tamparaturo Absothod energy Impact strength Shear fracture
Foste  No. de I'éprouv.No. de coulde Dimenslons de |'éprouvette Position de I"dprouvette  Tempdrature d'essal  Energie absorbde Réslistance au choc Rupture ductlle
Anforderungen Linge Breite Hb&he langs (L) einzel  mittel elnzel  mittel
Requiremonts Length  Width Helght longitudinal (L) singla averasge single average P S
Exigences Longueur Largeur Hautawr longitudinal (L) individuella moyenne  individuelle moyenne N1 PR e
quer (Q) GRAD o X L
mm mm mm transversal {0} oc 4 J Jiem? Jrem? RN o/ S
65 5,00 10,00 transversal (Q} -5 MIN 014
0005 000001 742270 55 5,00 10,00 L -45 114 N4
5,00 10,00 109
5,00 190,00 110 111
aa08 000001 742284 55 5,00 10,00 L =45 94
‘ 5,00 10,00 98
5,00 10,00 93 95
0012 000001 742241 55 5,00 10,00 L -45 95
5,00 10,00 94
5,00 10,00 93 94




Borunler Sthl/Rohr GmbH
Postfach 1340

33043 Paderbom
Deutschland

Tol.: +49.5254.81-0 Fax: +49.5264.13868

BENTELERY

Stahl/Rohr

ABNAHMEPRUFZEUGNIS EN 10204-3.1

INGPECTION CERTIFICATE EN 10204-3.1
CERTIFICAT DE RECEPTION EN 10204-3.1

Dokument-Nr.:
Document No.:

No. du document:

65-322054/001/P

Kerbschlagblegeversuch 7 Notched har kmpacttest / Easai ds fiaxion par choo trésliiance) [CHARPY-V]

Pr{f-Nr.:
inspection No.:
No. du certificat:

Blatt: 16/ 18
Page:
Page:

Pos. Proben-Nr. Schmeizen-Nr. Probenabmessung Probenlage Proftemperatur  Kerbschlagarbeit Kerbschlagzdhigkeit  Verf.-Bruchanteil
fsm  Specimen No. Host No. Specimen dimensions Specimen positon Test tomperature Ahsorbed snergy impwct strength Shear fractura
Poste No, dei'éprouv.No. da coulée Dirnensions de |’ prouvette Position da |'éprouvette Température d'essal Ensrgle absorbée Résistance au choc Rupture ductile
Anforderungen Linge BDBreite Hohe langs (L) éinzel  mittel elnzel mittel
Requinemerts Length Width Helglt longltsdinal {L) single norage single average
Exigances Longueur Largeur Hauteur longitudinat {L) individuelle moyenne  individuelle moyenne
quer (Q) GRAD
- mm mm mm transversal {Q) oc J J Jicm? Jicm?
b5 333 10,00 transversal {Q} 45 MIN 009
0006 000001 742252 55 3,33 10,00 L ~45 63
3,33 10,00 65
3,33 10,00 61 €3
0007 000001 742251 55 3,33 1lo,00 L -45 63
3,33 10,00 63
3,33 10,00 62 63
Kerbschlagbiegeversuch / Notched bar mpact test / Esssi de flexion par choe (nésllience) [CHARPY-V)
Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung Probenlage Priftemperatur  Kerbschlagarbeit Kerbschlagzéhigkeit  Verf.-Bruchanteil
fem  Spocimen No. Heast No. Specimen dimensions Specimen position Test temperature Absorhed energy Impact strongth Shear fracture
Posts No.de I' dprouv.No. de coulfe Dimenalona dae 1' éprouvetts Position de I'éprouvette  Température d'essal  Energle absorbée Réslstance au choc Rupture ductile
Anforderungen LAnge Breite Hbhe ldangs (L) elnzel  mittel einzel  mittel
Requiremants Length Width Helghe longlaxdinal {L) singls aversge single average
Exigences tonguew Largeur Hauteur longitudinal (L) Indiiduglle moyenne  Indlviduslle moyenne
quer (Q) GRAD
mm mm mm transversal (Q} °C J J Jiem? Jiem?
_ , 66 1000 1000 trangwersal(Q) = 45 MIN 027
0014 000001 742349 58 10,00 10,00 L -45 260
10,00 10,00 253
10,00 10,00 267 2560
001S 000001 533278 58 16,00 10,00 L =45 282
10,00 10,00 279
10,00 10,00 268 276




BENTELERY

Bantsler Stshl/Rokr GmbH
33043 paderbom
Toht + 4BB254.81.0 Fex: +48,5264.13608 Stahl/Rohr
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P Prif-Nr.: Blatt 17/ 18
INSPECTION CERTIFICATE EN 10209-3.1 ' Document No.: Inzpection No.: Page:
CERTIFICAT DE RECEFTION EN 10204-3.1 No. du documaent; No. du certificat: Page:
Restmagnetismus / Demagnetize / Démagnétiver

residual magnetic field intensity max 3,5 millites!a

Pos. Ihr Zeichen Kundenmaterial Kundenbestell-Nr,

Rom Your referanco Customer*s Material No. Puschass Order No.

Poste Vota néférence No. db matiére du cllent No. de commanda du client

0005 P.0O. 45000438 06-5582 / 45000438

0006 P.0O. 45000438 06-5582 / 45000438

0007 P.0. 45000438 06-5582 7 45000438

0008 P.O. 45000438 06-5582 / 45000438

0009 P.Q. 45000438 06-5582 / 45000438

0010 P.O. 45000438, 06-5582 / 45000438

0012 P.O. 45000438 06-5582 / 45000438

0013 P.O. 45000438 06-5582 / 45000438

0014 P.Q. 45000438 06-5582 / 45000438

0015 P.0. 45000438 068-5582 / 45000438

0018 P.O. 45000438 06-5582 / 45000438

0020 P.O. 45000438 08-5582 / 45000438

0024 P.0. 45000438 06-5582 / 45000438

0025 P.O. 45000438 06-5582 / 45000438

Vermerk / Rermark / Remarque

NACE Standard: Hardness acc. to NACE MR(175/1SO 15156;: HRC max 22., The material mests the requirements of

NACE MRO0103; Certificate remarks: Sour Service, This Is to conflrm that the seamless linepipe supplied, by

Berntaler and verified to CSA Standard Z245.1-02 meets, the requirement for micro hardness of max. 248 HV 500.
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B T o e | BENTELERY

33043 Padarborn

Dsutechiend ‘ Stahl/Rohr

Tel.: +49.5Z64.81-0 Fax: +49.5754.13660

ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-322054/001/P Prif-Nr.: Blatt: 18/ 18
INSPECTION CERTIFICATE £N 10204-3.1 Document No.: inspection No.: Page:
CERTIFICAT DE RECEFﬂON'EN 10204-3.1 No. du document: No. du certificat: Page:

Beiblatt Produkikennzeichnung 7 Atschment product marking / Supplément marquage du produit

Pos. Produktkennzeichnung

Tom Produktiernzeichnung

Posta Margquage du produit

0005, 0006, 0007, 0008, 0009, 0010, 0012, 0013, 0014, 0015, 0018, 0020

' FS: BENTELER Z.245.1-A/SA-333 6/290 CAT |l HEAT-NQ. M45C S HN DIMENSIONS SCHE DULE WA GERMANY P.O. 45000438

0024, 0025

FS: BENTELER Z.245,1-A/SA-333 6/290 CAT Il HEAT-NO. M45C S HN DIMENSIONS WEIG HT CLASS WA GERMANY P.O. 45000438
FK = Furbik Ich colour merkl par coul Fs = Farbachablonisrung, paim stenciifing, pae pal FS0 = F hidrucker, Colour fat printer, impsimante & et d"encre de coulpur LS = Lingasch . longitudinsl stencliling, merquege
{ongitudinal par pel PKE Etik k ich 1ag "] quIge Bur ﬂlqum PS = Prigesismpaed, dia stamp, marquege par pelngonnage TS = Tintenstrahfennzalichnung. Ink jet spray maddng, imprimum Aletd oncre

Vearkaufer(in) 7 Sewsman/ woman in chargs / Parsorme chergée ! Mr Seelbach, Tel.: 05254/81-4281, Fax: 4289

Warmebshandlung / Heat treatment / Traltervent thermique

Normalized: 880" C; Holding time: 5 min.

Dinslaken, 21.03.2006, TEL.: 02064.623-537 FAX: 02064.623-539

Es wird bestitgt, dail dle geliefertan Erzeugnisss den techn. Lisferbedingungen des Auftragea sntsprechen.Disses Dokument wurde mittels EDV erstellt und Ist ohne Unterschyrift rechtsg(iitig.
We certily that the supplied products comply with the order specification.This document was prepared by means of electronic data proceseing and is valid without signature.
Nous attestons que les produits livrés sont conformes aux stipulations de la commande.Ce documant a été établl per traltement élactronique de I'information et est valide sana signature.
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SCH 160 BORE A350-LF2 CL 1

2" CL 900/1500 W/N FLANGE RF

05
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TRENS AM PIPING PRODUCTS - REV'D BY:

HEAT NUMBER
Shipment/Seq #:

SIGNED_& e
| DATE

INSPECTION CERTIFICATO DI COLLAUDO
METALFAR | 2
TEARS A4 PIPING PRODICTS LTD INVOICR / FATTURA;
T T wmscuywswconon 1135 TOEMOR DAIYE 5.8, 5. 51261
Tol. 031.655441 - Fax (31.855149 “_ﬂmm;ug;[_’w CALGART-ALBBRTA T35 0 Al DEL NOTE / BOLLA:
MATEFIAL TEST DEPARTMENT - ) -
SALA PROYE AD ANALIS MATERLAL! s o
HEAT MM | YOUR P.0. | OUR REFERENCE | QUANTITY DESCRIPTION DIM. ACCORDANCE TO VISUAL & DIMENSIONAL
COLATA POS. VS, CROINE NS, ORDINE CUANTITA DESCRIZIONE DiM. IN ACCORDO A VISIVO E DIMENSIONALE
4524 {116 [CI08-570 | 08003987 0124 8/W 150 BF 34" 80 A105 AGHE/ANSI B16.5 SATISRACTORY
697780, 0013 | CI0B-574 | 08003989 Q021 W/R 150 2R 4" 18 LF2CLL ASMR/ANST R16.5 SATISFACTORT
76351, 0022 |CI08-574 [ 0800398% 4032 W/ 300 BF 172" 115 LF2CLL ~ ASME/ARST B16.5 SATISEACTORT
58856, 0038 |CIOB-574 | 08043989 0048 N/X 900 RF §* &5 LRCLL ASNB/ARSI B16.5 SATISFACTORY
gms. 4a€1 fCToe-574 | 08003949 0051 W/W 1500 RY 7" 140 LF2CLL --"“-""?3,’,5“""" AYKE/ARGD B16.5 SRTISEACTONT
4386, 0060 {CI08-574 | 08003983 0070 BLIND 60D RF 3/4" LFICLL ASKE/ANSE B16.5 SATISFACTORY
iyt P fopelotprrd C% | S% [ Mn% | $% { P% | cr% | M% [Mow | M% {cu% | Ve | W% | Mw | mw [CR% opian
T84 0116 © ASTH & 10§ G.19¢ | 0,240 0Q.9901 0.009; 04.019) 4.1400 0,070, 49.01@ 0.006| 0.728) 0.001 0,000 0.000) 0.077 {0.404 | RORORE
ES’HSU. 0011 | ASTK A350 KR CL1/2 0.192( 0.231( 1.100] 0.013| 0.013{ 0,056 0.028 0.004 0.001( 0.0%0 0.ﬂﬂl| g.001| 0.000 ¢.028 |0.3¢1 | EOROPE
16351. 0022 | ASTH AYSD L2 £L1)2 0.185 | 0.219) 1.080) 9.01% 0.01%) 0D.090) 0.09% ©9.01§ ©.024) 0.2007 0.02% 0.000) 0.000) 0.02% |0.408 | EORORR
33856, g . 0038 | ASTM A350 LP2 Cii/2 0.195 | 0.250| 1.130{ 0.013| 0.012| 0.120| o.C500 o0.014 0.0017| 0.150| ©0.025 0.002) 0.000) 0.025 [0.427 | EQROPR
B8B4G, -~ s 0043 | ASTH A350 LF2 CL1/2 0,185 ) 0.220] 1.1G0| ¢.0l0} 0.¢12{ 0.130] 0.060) O0.010 0.015{ 0.170] 0,02y 0.001) 0.000| 0.025 |0.415 | EOROPE
74344, 0060 [ ASTH A3%0 L32 CLL/2 0,185 0.210( 1.110f ¢.014{ 0.015] 0.12¢1 oO.050F O0.01Q 0.020( 0.150 ﬂ.ﬂZ?JI_ﬂ.tJﬂﬂ G.000] 9.026 |0.413 { egRopg
TEST SPECIMEN ¥IELD POMT [TDMRN STRIMHT| ELOHQATION |FDUcTION oF sash IRPACT TESY - Rosilansa Joule / cm' GHAME YIELD POINT
C%T:;A l:rPCEl:‘ _ﬁu___'-ﬂrrm Rinm? s 1% M:::;. 5 ad w:“:a. Dumzra kb mﬂl:mm' m [T N lwrlrﬁm - 1 a L) |.p:R:'::| 3| WwW|X .mﬂhm:'ﬂ,al
4524 0116 126.60 50.80 39.0 832 .0 8.0 163-163 0.0 0.0 gy 0] 82 86 84 |1 0.0
R97780., ot 126.40 50.8 3320 847 30.0 §9.0) 163-164 0.0 6.0 4] 500 62 i 64 0.
76351, 0022 126.60 §0.8 338.0 547 1340 8L.0 154-163 0.9 0.0 K| . 500 W &l B | 1 0.
08858, 0933 126.60 §0.8 185.4 540 289 59,01 164-16 0.6 8.0 Y -50) 66 66 6111 0, g
B8 4. 0041 126.60 50.8 in.e 526 0.0 59.0 159-163 0.0 0.0 K| -3 &0 65 bg | 1 g = 0.
14366, 0060 126,60 3.8 34D.DJ 550 2.0 59.0) 166-17 0.0 0.0 EI -Eﬂ 83 L 113 63 | 1 0.
HEAT TEM MATERIAL IN ACCORDANCE T¢ HEAT TREATMRNT
COLATA ROS. MATERIALE N ACCORDO A TRATTAMENTO TERMICQ
14524 0116 | ASTN/ASHE A 106/SA 105 ¥ - 3 HORMALIZED AT 920 C - COOLED IN S?ILL AIE BLRCTRIC FOREACE
£97784. 0011 | ASTH/ASME A 35052 330 K - Dda RORMALIZED AT 930 € - CODLED 1R STILL AlZ ELECTRIC FURRACE
16351, 0022 ( ASTH/ASME A 350/5A 350 H - 0da HOEMALIZED AY 93¢ C - COOLED EN STILL AIR ELBCTRIC VORNACE
38855, 0038 | ASTK/ASHE A 350/8A 350 K - 0da . NOERMALIXED AT 930 C - COOLED iN STILL AlR ELRCTRIC YURRACR
ALB4, 0041 | ASTH/ASMR A 350/SA 350 M - Q42 r{‘{ﬁ‘ RORMALIZED AT 938 C - CQOLED LN STILL ATR SLACTRIC POANACE
74366. 0060 | ASTHASME A 350/SA 35 X - 0da ' RORNALIZRD AT 930 C ~ COOLED IR STILL AIR ELECTRIC.FORNACE
E QUALITY CONTROL DlFAn'aHEHT INSPECTION AUTHORITY | MANUFACTURER'S SYMEQL
TERIAL IN ACCORDANCE WITH NACE MR-0175 _/20035% - UFICI0 CONTROL Somt il WiBtitetciciii
: BRACCHI AVIO
cep_—0 _qlec m C1=:;mm,«u ﬁ/ik @
CONFORMS 10 AS N /
 io0p Y EDM ’
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e INSPECTION CERTIFICATE EN 10204/3.1 GERTIFICATO DI COLLAUDO
[ METALFAR we 19897 20/05/2008
2 B PRODOTTI INDUSTRIAL! S.P.A. GOMPANY ;gggslﬁg!ﬂg;“glgggngc:s k1D INVOICE / FATTURA: Emg! 10/05/2008
é | 23881 CESANA BRIANZA (LG) ITALY A et St e s
] Tol, 031.655441 - Fax 031.655149 SYSTEM GERTIFIED BY D CALGARY-ALBRATA T35 0 AL peL. noTa roowa: 10T 20/05/2008
ko MATERIAL TEST DEPARTMENT =150 9001 : 2000 =
= £ SALA PROVE ED ANALIS) MATERIALL 3 Pos
=< rcooe HEAT ITEM | YOUR P.0. | OUR REFERENCE | QUANTITY DESCRIPTION DIM. ACCORDANCE 70 VISUAL & DIMENSIONAL
3 ) . COLATA COLATA POS. VS. ORDINE NS. OADINE QUANTITA DESCRIZIONE @ DIM. IN ACCORDO A VISIVO E DIMENSIONALE A
g DOd 34682 0021 | CI08-297 | 03001705 0031 N/H 600 BF 27 X§ AL05 w ASHE/AHST B16.5 SATTSFACTORY
v M 35020 0009 | CI08-176 | 08000725 Q017 W/ 150 BF 5* IS A5 ASHE/ARS] B16.5 SRTISFACTORY
::o 15020 0e08 | CIos-212 | 08001018 o018 WiW 150 8P 5" 18 A105 ASHE/AHST B16.5 SATISTACTORY
O 0 34682 0021 | C108-297 | 08001703 0031 - WIW 600 RF 2" I8 AlfS ASKE/ANST B16.5 SATISPACTORY
g ~ 4634 0013 | CI08-297 [ 08001705 2023 Wi4 150 77 4" S0 X105 ASNE/ANS1 B16.5 SATISFACTORY
et 12764, 0041 | CI108-252 ) 08001475 0050 W/K 1500 BF 2° 160 L¥zCLL *’““7' ASHR/ANSI Bi6.5 SATTSPACTORY
] Q)
:) @ ifcgmi c':JEL:}'A TEm A'::;;;L:; C% | Si% | Mn% | 5% P% | C% | M% |Mo% | TI% | Cu% | v% | Nb% | N% | m% |CB% g;lcg:
o 34482 0021 | ASTH A 103 G.200| 0.248) o0.950] 0.015| 0.01%! 0.130| 0.060) 0.010( Q.08 0.180] 0.003; 0.002 | 0.000|0.005 |0.402 |ROROPE
35020 0009 | ASTH A 109 0.210( 0.240) 0.850) 0.018 0.045| 0.110( 0.0%0 0.019) 0.008{ 0.170] 9.003( 0.000 | 9.000|C.006 {0.407 {RUROPR
35020 f008 | ASEM A 105 0.2:0( 0.240] 0.950] 0.018 | 0.015| ¢0.{10( 0.0%0| ©0.010 0.CO8| €.170f 0.003) 0.000 | 0.0040.006 10.407 {RURGPR
34682 0021 | ASTH & 10% 0.200) 0.2407 0.950( 0.015) 9.019} &.L30( G060 o0.010) 0.008| 0.180| 0.003( 0.002 | ©.000| 0.005 [0.402 [EO0ROPB
M e 0013 | ASTH A 198 6.190 | 0.2507 0.9900 0,021 0.008| 0.140{ 0.060) ©0.0100 O.0LG| ©.206( O.004| 0.002 0.000)0.006 [0.403 iRUROPR
31764, "‘%L Dol | ASEH A350 LPZ CL1/2 0.190 | 8.2261 1.090| 0.011) o0.812 0.100) 0,050 o.010) O.045) 0.160( 0.023( 0.001 { 0.000(0.025 [0.412 |gUROPE
TEST SPECIMER YIELD POINT STRENGHT| ELCMQATION |REDUCTIN GF MMk 1MPACT TEBY - Resiienra Joula f cm?” EHAPE VIELD POWT
o | oo P | amathame | e [ ATt | e e e S R | N
- 1682 ozt 126.680 50.8¢  362.0 526 0.0 58,0 159-163 0.0 0.0 gV 0] 86 85 87 |1 0.4
E 15020 2009 126.60 50.80 372.0 534 0.0 50.91 163-168 0.0 1.9 £V 0 88 85 g5 11 6.0
~ 15020 a008 126.60 50.4 312.0 3§ 30.4 59.01 1§3-169 ¢.0 0.0 Y 0| 88 HH 85 |1 0.4
..Q F‘ 34682 00zt 126.60 50.80  362.0 526 0.0 58.0( 159-161 0.0 0.0 4] 0| 86 85 87 |1 0.0
e KIUKT] 1013 116.60 50.80 3850 L) .9 59.0{ 139-163 0.0 fi.0 i 0| 86 8l |1 0.0
= 32764, o041 | 6.60] so.8d e 5| 0.0 | sa.0| 16165 0.0 0.0 wloo-s0) 3 | 80| 6 |1 w 0.9
I § 1 CODE HEAT TEM MATERIAL IN ACCORDANCE TO T MEAT TREATMENT
" coLATA COLATA POS. MATERIALE IN ACCORDO A TRATTAMENTO TERMIGO
:'g E(J ! 34481 0021 | ASTH/ASHE A 105/52 105 § - 09 RORMALIIED AT 920 C - COOLED IN STILL AIR BLECSRIC FURHACR
~Dw 15020 0003 | ASTM/ASHE A 106/Sh 105 K - 05 RORKALIZED AT 920 C - COOLRD IR STILL AIR ELECTRIC PURNACE
m 8 15010 6008 | ASTH/ASHE A 105/SA 105 H - 03 NORMALIZED AT 920 C -~ COOLED EN STILL AIR ELECTRIC FURHACE
(] 1682 {021 | ASTM/ASHR A 105/8A 105 K - 0% HOBMALIZED AT 920 € - COOLED IN STILL AIR BLECTRIC FORKACE
Ay UM 0013 | ASTH/ASHE A 105/SA 105 M - 05 : - NORHALIZED AT 920 € - CQOLED TK STILL AIR ELECTRIC PURRACE
o . 31764, 0041 | ABTHIASKE A 350/SK 350 K - 04 - RORKALIZED AT 930 C - COOLED 1N SPIGL AIR BLECSRIC TORKACE
=3
Ll
a, o* Lo &y O - 1 ‘LZLG"I QUALITY PO‘HTHQL D!PAR;_I'M!N‘I’ l:d:::s;nou{m‘mx:lw uuunc'r:::n's SYMBOL
% & QATERIAL IN ACCORDANCE WITH NACE MR-0175/2005 — o o ey | e
BRACCHI VIO
2 = > | ZONFORMS TO AS SEC I ;ENDA % MFE
E 5 g 007 EDlTI 20,925“/“ _
£ é’ é si GNED =
6l g | DATE y
TP W DA



4" CL 900 W/N FLANGE RF
SCH 160 BORE A350-LF2 CL 1

14

31565
TRANS AM PIPING PRODUCTS - REV'D BY:
S 9 - 1183

HEAT NUMBER
Shipment/Seq #:

%57 €
M ETA L FA R INSPECTION CERTIPICATE EN 10204/3.1 CERTIFICATO DI COLMUD:' W 25032008

PRODOTT! INDUSTRIALI S.PA. COM TEARS AN PIPING PRODTCTS LD mvoice / rarruan: 880/ 2410372008
23851 CESANA BRIANZA iLC) ITALY wiTH cuaLTY Manacement 9335 RRDBAFOR DRIVE §.E. s 37745
Tol. 31855441 - Fax 031.855149 S?E%mﬁ%%?w CALGART-ALBEETA T35 0 A1 oEL Note/ooea: 18397 2440372009
MATERIAL TEST DEPARTMENT - ' -
SALA PROVE ED ANALISI MATERIALI mas
AT CODE HEAT ITEW | YOUR P.0. | OUR REFERENCE | QUANTITY DESCRIPTION DIM. ACCORDANCE TO VISUAL & DIMENSIONAL
0. COLATA COLATA POS. V5. OADINE NS, ORDINE QUANTITA DESCRIZIONE Dis. IN ACCORDO A VISIVD E DIMENSIONALE
31568, 0042 |CIo8-574 | 08003939 0052 ¥/R %00 AP 4" 140 LF2CL1 . ASMB/ARSI B16.5 SATISTACTORY
31585, 0037 |CI08-635 | 08004475 0047 W/K 900 RF 4" 160 LF2CL] ASME/ANSI B16.5 SATISFACIORY
33213 0093 1104-112 | 03008168 0101 W/R 900 BT 4" 160 AL05 ASHE/ANST B16.5 SATISFACTORY
19/34191 goet |cCIo9-141 | 09000423 0070 L 8/0 150 B¥ 67 A105 ASKE/ANSI B16.5 SATISFACTORY
16178 . 0002 [cI08-195 | 03000883 0012 | W/E 150 BF 47 51D A105 ASME/ARSI B16.5 SATISFACTORY
Te178 0002 | CI09-195 | 63000883 0012 i W/H 150 BF 4" 51D 4105 ASKE/ANSI B18.5 SATISFACTORY
STCS&DTE c'g:; g;' ;:E“;‘:é c% s1% [Mn% | 5% | P% Jcr%n [ Mm% | Mo% | M% | cu% | v% | Hb% | N% | m% | CB% 3:,‘;}
31545, @’W 0047 | AT AJSL LPZ CLif2 6,140 | 0.2%0| 1.100( o.010 | o0.0129 0.130| o.060] 0.61¢ 0.015( ©.1801 ¢0.02f] 6.061| 0.000| 0,025 |0.417 |BUROPR
11545, 0037 | ASTH A3S0 LP2 CL1/2 0,196 | ©.250] 1.1007 0.010 | o0.012| o.110| o.060 0.910f ©0.015| ©0.180( ¢.021) 0.001| 0.000| 0,025 |0.417 | EURCPE
H3222 0033 | ASTH A 105 0,180 | 0,260 0.970( 0.014 | G.020| 0.120| 0.060( @.018 0.009| ©.160( 0.000( 0.000| 0.000) 0.005 |0.39Z | RUROPE
09734191 0060 | ASETH A 105 0.195] 0.220) 0.§70| 0.015| 0.008] 0.088) G.05%f 0.0100 0.008| 0.130{ 0.002) 0.000| 9.200| 4,005 |0.387 |EUEQPR
16178 0002 | ASEM A 195 0.210 | 0.240] 0.9%0( 0.013( 0.012| 0.076( ©0.060) 0.010 ©0.006( 0.180) o0.00%| 0.000| 0.060| 0,023 {0.407 |EOROPR
16118 0007 |} A9TH A 105 0.216 ) ¢.2407 0,990( 0.013 | 0.012| 0.070] o.060 0.910( 0.006{ ©.180( 0.001) 0.900 | 0.000| 0.023 |0.407 |BUROPE
TEST APECIMEN VIELD POINT (TERRLE STRENGNT WA LT IMPACT THST . Arxifrerta Joutw / cm® T YRLD SOMT
o\ couam coLam oy aion | Ao | i | v | re ] W | drmn | R | o | um. Bl e 1 2 2 || s | w|x [peem O
31568, 0042 126.68 50.8 3g3.0 534 it.o 58.0) 1s3-16% 0.0 5.0 IV =501 67 (1] 6 11 Q.
31565, 0837 126.60 50.3 383.0 534 0.0 h8.0] 163-154 0.0 g.0 4 =50 &7 60 65 |1 6.
33222 0093 126.60 80.8 3112.0 514 30,0 5.0 158-1%9 0.0 0.0 v 0| 40 86 36 |1 o,
04/34151 toad 126.60 50.8 369.0 S 3.0 5.0 15%-163 0.0 0.0 iy 20 80 88 87 {1 0,
76178 4002 126.60 50.8 342.0 552 2.0 57.0) 166-170 0.0 0.6 14} 0 88 88 96 | 1 b.
16179 0002 126,60 50.8 3410 552 1.0 57.00 166-174 0.0 &.0 4] 20 88 ] 8 |1 b,
AT CODE HEAT TEM MATERIAL IN ACCORDANCE TO HEAT TREATMENT
D. COLATA COLATA POS. MATERIALE IN AGCORDO A TRATTAMENTO TERMICO
31585, 0042 | ASEN/ASME A 350/sh 350 K - 0da ‘@w FOBMALIZED AT 93¢ C - COOLED IN STILL AIR BLECTRIC FURNACE
11565, 0037 | AQTM/ASHE A 350/SA 350 M - Qda NORMALIZED AT 930 C - COOLED IF IYIEL AIR RLECIRIC FURFACE
83122 0093 | AGEK/ASHE A 105/sh 105 N - 85 FORMALIZED A® 920 C - COOLED IR STILL AIR BLECTEIC FURKACE
04 /34191 6060 | ASTM/ASHE A 105/3h 105 M - 05 FOBMALIZED AT 920 € - COOLED IR SPILL AIR BEECTRIC FURNACE
178 1002 ASTN/ASHE A 105/SK 105 H - 05 RUBMALIZED AT 920 C - COOLED IF STILL AR ELECTRIC FURNACE
16178 0002 ! ASTH/ASHE A 105/3A 105 N - 05 HORMALIZBD AT 920 € - COOLED IK STILL AIE BLRCIRIC -PUARACE
™ QUALITY CONTROL DEPARTMENT PEPECTION AUTHORITY | MANUFACTURER'S SYMBOL
UFFICIO CONTROLLO QUALITA ENTE UFFICIALE COLLALDO MARCHIO PRODUZIONE

ATERIAL IN ACCORDARCE WITH NACE MR-0175/2003

BRACCHI FLAV]IO
i EC [ PART A /c’/}[\
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CLIENTE / Customear / Chant

|
! TRANS AM PIF|NG PRODUICTS L 7D.

9315 ENDEAVOR DRIVE S.E.

CALGARY, ALBERTA T3S 0A1

CANADA FECHA:

] Date:
PRODUCTO FLANGES SU PEDIDO N.°
Atticle - Prodult Your Qrfer No.  POM C1-0% - 156 {18.02.09)
Valrs Cde. N.*

NORMAS APLICABLES ASME B16.5-03

Requiremants - Normey Appiicables

MATERIAL CORRESPONDIENTE AISAISOLF2CLA-07

147336

| CERTIFICADO DE INSPECCION
| Inapection Certificate - Cartificat de Réception 150 10474/3.1

127109J
1410412009 ND

DE
of. - dé 18/02)2009

DIN EN 10204 7 2.1

HOJA
Page:

\YjuLMA

ULMA FORJA, S.COCOP,

B° Zubilaga, 3 - Apdo. 14

20580 ORATI {Glpuziea) SPAIN
Tel.: 34 - 941 THDS52

Fax: 34 - 843 781808

E-mail; uima@uimapiping.com

Certifiad ace, PED 97/23EC
ny TUV Rhsinland
N.*01 202 E/Q 02 7443

MARCA DEL FABRICANTE
Mark of faclory
Marque du febrcant

72170

Matertal Correspondent - Quakité ASTM/ASME
MODO DE FUSION {7} NACE MR-01-75/06 & MR-01-03/03 DEFARTAMENTQ QUALITY ASSURANCE
Sfee! Making - Elaboration de facier Section
E= Efac. Y = Qx/gerio Ddaico Départernent
PARTIDA CANTIDAD DESCRIPCION OHSERVACIONE § COLADA N ‘RESiSTENCy uurzaurr | ALARGAM. |ssrmicaicy|  RESILENGIA G| ARPY Y | pumeza
ltem Quantity Description LOTE Ramarks RaatNo |T.Siresgih Y. Strengih --mf Red. Ares tmpact test Hardtesa
Pasle Quantitd Descnption Qkservations N.*Caulde |Resist Rupt! UrieEnL | Lordd | Sthiction Rdslience MEDA Duraié
) Ninm2 nmmi % H Javias s *C HB
17 WN 6 900LB S1680 RF A350LF2 ' 839 NE 117ve 509 Mz 34,40 8530 | 49 &0 68 1) -50 148 155
17 WHN 6 900LB S160 RF A350LF2 4%! 939 NE S500RE 507 347 1,80 8790 | 124 183 120 139 -50 | 152 185
1 :
i
‘;_,"uwamz”' COMPQGSICION QUIMICA - STEEL MARKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE - Las dimensiones vl et v hal .
- - Dimension and sut Gl faund
NiCouke| o | S| Mi%| P% | S%| Cr%| N%| Mo%| Nb%| V% | Cu%h| AI%| TI% | N% | CETH|  Leyam sy ,u,jf;,f':':,,, b
117ve 9,210 | 0,300 | og40 | 0012 | 0,001 | 6150 ] o100 | o070 | ooo7 | 0.001 | 0330 | 0,020 | o000 | o000 | D423 alo3 citados cumplen Jas POITHES apicatles.
508R8 | 0450 | 0,260 | 1,210 | 0,010 | 0,003 | 0070 | 0080 | 0020 | 0020 | 0,040 | 0,160 | 0028 | oc00 | Q000 | 0382 | ing requirements ara satisfed,
=165 frormes applicablas sont raspeciges.
EL INSPECTOR
| Works inspector- Linspeclour
- l !
! 1
. 0. d nlia Uz calldad
(7 DESERVAGIONES:  N_NORMALIZED AT 500 C AND ALLOWED TO COOL IN STILL AIR @ _Qualily Assuranca Dapt,
Obsenations

ONFORMS T0 ASME SEC Il PART A
2000 EDITION DENDA
SIGNED
DATE




HEAT‘NUMBER : 57712 2X3-6 SCH 160 FS B/W PIPET
TRANS AM PIPING PRODUCTS - REV'D BY: A350-LF2 CL 1
Shipment/Seqg #: S 9 - 1103 33

Pape 4 of 4
Sold Te:  TRANS AM PIPING PRODUICTS
LTD
9335 ENDEAVOR DRIVE 5.LE.
CALGARY AB TIS 0A1L
Muacufactures of Pioing and Pressure Vessel Components
4407 i{aygood Si - Houston, TX 77022 Mir#: 166,509

Phone: 713-695-3633 Fax; 713-695-3528
. PO#:  CI1-09-166
A Bonney Forge Company
. oL . Seles Order #:  C0O00902286 Dale: 02/27/2009
This product has not come in direct contact with mercury ar
any of its compounds, nor with any mercury-containing,
device employing a single boundary of conlainment. No . .
 CmPIoYIng @ Sing v ofeon " Certified Material Test Report
welding performed.
We certify that the contents of this report are correct and Heat Code: 57712 ’%ﬁmﬂ-
accurate, and that all test results and operations performed )
by WTI or its sybconlractors are in compliance with the
material specification and requirements of the referenced
code or standard, and that the material conforms 1o the
dimensionral requirements of the arder. Tlis document is in
accordance with EN10204 3.1,

Material:  AS/SA350 00a LF2 CL)

Item Quantity  Description 4@%"*
26 6-3X 25160 BWP )

A350LF2 CL1
Chemical Composilion
Ladle c CR cu MN ¥ Nb NI P g p—
0.200 0.03 0.120 1.04 0.010 0.013 0.03 0.006 k
s s v
0.020 0.23 0.000
Carbon Equivalency: Ladle 0.39
Tensile P'S1 Yield PSI Elong % RA % Hardness .
Product 74,121 52,136 32,70 66.38 132 BN 135 BHN &S S
Charpy V-Natch Propertics: Test Temperature: <50 F
FT LBS: 56/59/48 ‘ % Shear: NB/NB/NB MLE: NB/NB/NB
1. IN ACCORDANCE WITH NACE SPI:C MR0175-2002
Nommalized
ce 4 0. 3401133
CONFORMS TO ASHME SEC H PART A}
2003 EDITIO %ﬁﬁnmm :
SIGNED ;
DATE pun ot L0
Marie Dehmer

Quality Assurance Represeniative
'12."



1933 ¢

HEAT NUMBER : 56354 . 2X3-6 SCH 160 FS B/W PIPET
TRANS AM PIPING PRODUCTS - REV'D BY: A350-LF2 CL 1
Shipment/Seq #: S 8 - 1240 48
mﬂfﬂ”ﬁﬂﬁﬂﬂlo Page 7ol 13
Sold To: TRANS AM PIPING PRODUCTS
LTD
9335 ENDEAVOR DRIVE S.E.
NUGLEAR PRODUCTS CALGARY AB T35 0A!
Manufacrures of Pigine and Pressure Vearel Componants
4407 Haygood St - Houston, TX 77022 Mir#: 130,044
Phone 711-695-3633 Fox: 713-695-3528
A Bonney Furge Company ro#:  C1-08-331
Sales Order #: CODO8D6665 Date: 05/30/2008

Ttus praduci has not come in direcl comlact with mercury or
any of its compounds, noe with any mercury-containing,
devu:.c employing a single baundary of conlainment. No Centified Material Test Report
welding performed.

We certify that the contents of thig report are correet and Heat Code: 56354 @w
accurate, and that all test results and operations performed

by WFI ar its subcontractors are in compliance with the

material specification and requirements of the referenced

code or standard, and that the malerial conflomms to the

dimensional requirements of the order. This document is in

accordance with EN10204 3.1.

Materal:  A/SA350 00a LF2 CLI

Item Quantity  Description ‘P 9

53 . 6-3% 238160 BwWp
A3S0LF2 CLI '

Chemical Composition

Ladle c CR cu MH MO NB NI b & —
0.210 0.05 0.140 1.22 0.011 D.O_DD 0.04 0.010
] 5I v
0.022 0.23 0.014

Carbon Equivalency: Ladle 0.44

Proguct c CR cv MN 303 NE NI P
0.000 0.00 0. 000 0.00 0.000 0.000 a.o0 0.0DQD
g |1 v

0.000 0.00 . 000

Tensile PSI Yield PSIL Elong % RA % Hardness
Product 81,000 55,375 31.35 64.90 153 BHN 153 BHN 4 —
Charpy V-NMotch Properties: Test Temperagure: -50 F
FT LBS: 82/78/85 % Shear: NB/NB/NB MLE: NB/NB/NB
[. IN ACCORDANCE WITH NACE SPEC MR(175-2002
Normalized

ced 0.4 Llo’lll}ﬁ
CONFORMS TO ASHE SEC I FAAT A

L
a
zoﬂEnyﬁwm %
SIGNED = q . !
DATE e st

Marte Dehmer
Quality Assurance Representative



1957 %

SCH 160 LR 80 BW ELBOW

A420-WPL6E

2"

yip

36

REV'D BY

1044

815633
S 9

SURCHASER:  SEYBOLD @ INSPECTION CERTIFICATE -
DATE: 2008 -02 -03
o ST M RS RIGID \pusTRIES CO., LTD.
ARD 8. ME-CHUNG RD. NIAD-SONG, ORDER NO: 8674/CID8547
KACHSIUNG HSIEN, 83301 TANVAM
TEL 886-77310527~8 P.1. NO: 8J02.2
MATERIALS . ASTM A333-6 (SEAMLESS FIPE) FAX §86-773150887
INSP. SPEC. : ASMERI69-03 ACCORDING TQ EN10204/DIN50049/3.1 CERTIFL. NO: 050
VISUAL & HARDNESS HEAT MAGNETIC
o PRODUCT & S1ZE QUERSTT | MFGNO. | DIMENTIONAL MAX, TREATMENT | PARTICLE Bl
) INSPECTION 197 HB (NOTE) EXAMINATION
2 ELLS0LR 2"WPLB 160 8Is633 GOoD 145 — 147 N 10X75X2v
AT .45°C
2292
2244
@ 2315
2283
CHEMICAL COMPOSITION % PHYSICAL TEST
(TEM hATERAL c Si Mo | P 5 Cu | Ni [ or Mo | V Nb | Yys | TS E CE
o : x100 x100 x100 ( x1000 | x1000 | x100 x100 | x100 %100 x100 | »1000 [T peq ksl % X100
' MIn, 15 60 350 600 30
TA
STANDARD MAX, ] 40 135 H A0 40 40 30 12 5 20 850 5D
2 J7KT833 10 0 128 g 5 5 3 b <t <1 <1 48 E96 &1 N

TRENS AM PIPING PRODUCTS

HEAT NUMBER
Shipment/Seqg #:

(NOTEY. A: HOT FORMED WITH FINAL TEMPERATURE BETWEEN £20C-980T AIR COOLING.
N: NORMALIZING AT TEMPERATURE BB0TC)X0.5HR AR COOLING.
NACE MR-01-75-0315015156.2 & NACE MR 0103-03 : SATISFACTORY ! Z
WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANGE & 8 B an

WITH THE SPECIFICATIONS CONCERNED AND ALSQ WITH THE PURCHASER'S REQUIREMENTS AND THAT THE
TEST RESULTS SHOWN HEREIN ARE CORRECT. CEn 0. iz MANAGER OF Q.A_DEPT.

CONFORMS TO ASME SEC NPART A

200 ) EDFTION }MDENDA
SIGNED, & "

M




1§57¢

SCH 160 BW TEE A420-WPL6

- REV'D BY:
63

1247

7K1433
8

PURGHASER:  SEYBOLD @ INSPECTION CERTIFICATE - o
ASTM A0 WPLGT RIGID \pusTRIES CO, LTD. 20
STANDARD 8. ME-CHUNG RD. NIAO-SONG, ORDER NO: B793/Ci07378
KAOHSIUNG HSIEN, 3301 TAWAN
TEL: 886-77310527~8 P NO: 7F048
MATERIALS : AGTMA3336 [SEAMLESS FIPE) FAX: 806-77315887
INSP. SPEC. : ASME B169-03 ACCORDING TO EN10204/DINS0049/3.1 CERTIFI. NO: 278
VISUAL & HARDNESS HEAT MAGNETIC
TEM PRODUCT & SIZE QUANTITY | MFGNO. | DMENTIONAL MAX, TREATMENT | PARTICLE !
: . INSPECTION 197 HB (NOTE) | EXAMINATION
T | TEE 7 WPLE TR o M BT "GOOD 183 — 172 N GO0D IDXEX2V
AT -45C
146.2
1489
150.1
148.4
CHEMICAL COMPOSITION % : PHYSICAL TEST
TEM gﬁgﬁgﬁo c Si Mn P 5 Cu Ni Cr Mo v Nb | YS | TS E CE.
- | x100 | w100 | x130 |x1000 | x$000 | xf00 | x100 | X100 | «D0 | xi00 | <1000 [mT ke T o0
NO.
MIN, 5 | & %0 | 600 | @
ANDARD
ST MAX | ® | 40 | i | % | 4 | @ | o | B | 12 | & | B 550 &5
1 J7K7633 10 a0 129 9 [ 5 3 11 <1 <t <1 418 69.6 B1 n

s

{NOTE): A: HOT FORMED WITH FINAL TEMPERATURE BETWEEN 6201°-8801 AIR COOLING.
N: NORMALIZING AT TEMPERATURE 88015<0.5HR AIR COCLING.
NACE MR-01-75-0318015156.2 & NACE MR 0103-03 : SATISFACTORY
WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE
WITH THE SPECIFICATIONS CONCERNED AND ALSO WATH THE PURCHASER'S REQUIREMENTS AND THAT THE
TEST RESULTS SHOWN HEREIN ARE CORRECT. ‘ll g
crEn O

@u E .Qcm

MANAGER OF Q.A. DEPT.

TRANS AM PIPING PRODUCTS

HEAT NUMBER
Shipment /Seq #:

CONFORMS TO ASME SEC Il PART A

SIGNED,
DATE




4" CL 150 W/N FLANGE RF STD
BORE A105N

1

| B3+

® 7

CONFORMS TO ASME SEC Il PART A ;
2 ADDENDA { o+
ga& O. S'—?—QS'SSK-\

76172

HEAT NUMBER

TRANS AM PIPING PRODUCTS

Shipment/Seq #:

REV'D BY:

1276

S 9

M E A INSPECTION CERTIFICATE EN 10204/3.1 CERTIFICATO D! COLLAUDO
T LFAR n: LE85f  30{04/200%
TRANS AN PIPING PRODUCTS LID 1287 30j04/2008
PRODOTTI INDUSTRIALI S.P.A. COMPANY IKVOICR / FATRURA o
M 29861 CESANA BRIANZA [LC) ITALY R oA D pEMENT 3333 ENDRAVOR DRIV §.I. 5. 6168
::hm1.ass4:;:aos1.sss1:ir 0 5001 2000 CALGART-ALBERTA 135 0 Al ouL. wove s poa L1001 30/04 12003
SALA PROVE ED ANALIS| MATERIAL( Mo 3
mmge ] mn | s [ oy . omueste | v mmeon
g6730, 0042 |CI09-155 ; 08000360 0052 ¥R 2500877 {"IZS §Q.COT LRICLI ASKRJANST BIG.S SATISPACTORY
26730, 0042 [CI0%-135 | 09000560 0052 WK 2500ET§ 4°IIS 8Q.CUT LFZCLW ASHE/ANS) B18.5 SAT1SPACTORY
16172 0004 |C109-225 | 090@1193 DD1A K/K 150 BP 4° 8D A10§ ASHE/ANST B16.5 SATISTACTORY
6172 0004 1C09-225 | 09001193 0814 WK 150 EF 4" ST A10% ASHB/ANST B16.5 SATISTACTORY
k97238 0015 {CID9-225 | 09001193 0025 H/0 300 BF 3" IS M05 ASKE/ARS] B16.5 SATISFACTORY
B1657 0016 |CI09-225 | 09001193 0026 %/F 300 BF 4" 180 4109 KSHE/ANST B16.5 SATISFACTORY
HEAT cone Lol il MATRRIAL C% [ S1% |Ma% | 3% | P% | Cr% [ MI% |.Mo% | % [cu% | V% | W% | N% | m% |CE% oA
26754, 0042 | ASTN A0 LF2 CL1/2 0.170 ] 0.230| 1.1200.006 | 0.012 | 0.050| 0.070| 0.010] 0.001 | 9.170| 0.00| 0.002 | 0.000 {0.020 [0.384 [EUROPE
26750, g 0040 | ASTH A350 LP2 CL1/2 0.170 | ©.230 | 1.120)0.006 | 0.012 ( 0,050 0.070 0.010] 0.001 | 0.170 0.001 0.002 | 0.000 }0.020 |b.384 (EQROPR
. [Fe1it - S 000 ASTH A 10§ 0,180 | 0,218 1,000} 0.014 | 0.041 | 0070 0.070| 0.020| t.095 | ¢.150| 0.005) 0.000 | 0.00C ;0.029 |0.379 |BUROEE
16171 0004 | ASTH A 105 0,080 | 0.210| 1.000( 0.084 | 0.081| 0.070( 0.070( 0.020{ 0.065 | 0.150| 9.001| 0.000 | 0.000 0,029 (0.37% |EOROPE
697296 0015 | ASTH A 105 0.193) 0.235) 1.136] 0.683 | 0.006 ﬂ 036 0.031( 0.007) 0.002] 0.037| 0.002| 0.001 | 0.000f0.025. [0.394 (EGROPE
31631 0016 | ASIM A 105 9.195 | 6.2404 1.020% 0.025 | 0.019 | 0.120} 0.060{ o0.010{ 0.067 [ 0.190| 0.003| 0.001 | 0.00010.010 (0.408 (EGROPE
TEST S8PECIMEN YIELD POINT  [TOGILESTRINGHT | ELONGATION {REUCTIN oF ML IMPACT THAT - Reaianza Jodks / cm®
BR[| e || v | R e e T T ] a o | o | v |x e
26750, 004z 126.60 50.4 361.0 505 1.0 56.0| 133-15¢ 0.0 0.0 14 -80) 66 68 62 (1 0.4
26758, 0042 | 126,60 [ 50,80  361.0 05| 1.0 56.0( 153-15¢ 0.0 0.0 V| -B0f 66 68 | 62 |1 : 0.4
76172 0004 126.60 50.8 330.0 531 33.0 50.0] 163-16 0.0 0.0 4] | 85 &8 a (1 6.0
16172 __ pe04 126.60 50.8 330.0 3 3.0 5§.0) 163-169 0.0 0.0 KV 20| 88 68 80 |1 ’ b1
697296 Bo15 126.60 50.8 9.9 538 .o 61.0 163-169 0.0 0.0 1 | 80 86 85 |1 0.1
31657 0016 126.60 50.8 360.0 38 30.0 58.0] 15%-16 0.0 .0 R¥(  20( &6 86 88 11 0.4
HELAT CODE HEAT mu MATERIAL IN ACCORDANCE TO HEAT TREATMENT
COoD. COLATA COLATA POS. MATERIALE IN ACCORDO A TRATTAMENTC TERMICO
26750, 0042 | ASTM/ASKE A 350/SA 350 ¥ - 044 ROBMALIZED AT 930 € - CQOLED [¥ STILL AIR BLECTRIC PUREACE
26750, 0042 | ASTN/ASKE A 350/5A 350 N - D42 FORMALIZED AT 930 C - COOLBD IN STILL AIR ELECTRIC FURBACE
78172 0004 | ASON/ASHE A 105/SA 105 X - 65 ”ﬁﬂm NORKALLZED AF 920 C - COGLED [N SILL ALR RLECTRIC FURAAC
16172 f004 | ASYM/ASNE A 105/5A 105 M - 05 NORMALIZED AT 920 C - COOLED IN STILL AIR ELECTRIC FURBACE
647296 015 | ASTM/ASHR A 105/5A 105 X - 05 FORMALIZED AT 920 C - COOLED IR STILL AIR ELECIRIC FURNACE
11657 0016 | ASTN/ASHE X 105/8h 105 K - 05 NORMALIZED AT 920 € - COOLED iF STIIL AlIR ELBCIRIC PORRACE
NOTE QUALITY CONTROL DEPARTMENT NIPECTION AUTHORITY | MANUFACTURER'S SYMBOL
MATERIAL IN ACCORDANCE WITH NACE MR-0175/2003 U0 ool o it Wit
BRACCHI Z:K 10 R

J



4" CL 900 W/N FLANGE RF
SCH 160 BORE Al05N

B

9

683494

TRANS AM PIPING PRODUCTS - REV'D BY:

Shipment/Seq #:

S 8 - 1051

HEAT NUMBER

18343

@ Z

M ETA L FA R ' INSPECTION CERTIFICATE EN 10204/3.1 CERTIFICATO DI COLL.AUDNC.): S581 1310212008

TRARS AM PIPIRG PRODUCYS LTD mvoice 7 earrna: 4100 1214212008
M PO IS wmscustvwieceupir 1335 BIDEAVOR DEIVE S.8. 53050
Tel. 031655441 - Fax 031655149 S*’f}g’g;mﬁ%g;g"" CALGARE-ALBERTA 135 0 A1 peL woresaows: 1611 1200212008
MATERIAL THST DRPARTMENT - ° -
SALA PROVE ED ANALIS] MATERIALI a0 1
\TCODE HEAT ITEM | YOUR P.0. | OUR REFERENCE | QUANTITY DESCRIPTION DML ACCORDANCE TO VISUAL A DIMENBIONAL
1L OOLATA COLATA POS. VS, OBDINE NS, ORDINE QUANTITA DESCRIZIONE OIM. IN ACCORDG A VISVD E DIMENSIONALE
15750 0101 |C107-369 | 07001942 0108 BLIND 1500 RTJ 3" AL05 ASKE/ARSI B16.5 SMISFACTORY
U366, 0014 |C107-509 | 07002853 0041 ¥/ 600 BF 1" 160 LP2¢LL RSHE/ANST Bi6.S SATISPACTORY
683494 0062 |€108-124 | 08000238 0070 W/T 900 BF 47 160 ALOS Q" AGHR/ANST B16. 5 SATISFACTORY
18979 0028 1CI07-65G | 07003986 0036 |- ¥/ 600 BF 4" 13 AL05 ASKRIANST B16.5 SATISFACTORY
8979 0028 |CI07-650 | 07003986 0036 H/R 600 BF 4" IS ALDS ASHE/ARSE B16.5 SATISFACTARY
38979 0043 }C108-12¢ | 08000258 0051 W/T 600 BF 4" XS A0S ASME/ARSI B16.5 SATISFACTORY
:Tcgﬂirg C%f_-:; P L‘:TT;;;'L'E c% | 3% |ma% | 5% | P% | cr% | Mi% | Mo% [ MI% [ cu% | vu | Mb% | Nw | u% | CE% m:
35750 0161 | ASTM A 105 0,185 | 0.210 | 1.100| 0.013 | 0.021 | o.1t¢| 0.680{ 0.010| 0.61%| 0.170{ 0.021f 6.000 | 0.000 |0.028 [0:411 [RUROPR
14366, 0014 | ASTR M350 LPZ CL1N2 5.185 | 0.210% 1.110| 0,004 | 0.615| 0.120( 0.050f 0.010f 0.020 | 0.150% ©.023 0.800 | 0.000 | 0.026 |0.413 |guRoZE
683494 @ 9062 | ASTN A 105 0.200 | 0.235] £.130]0.013 | 0.611 | 0.083] 0.025 0,007 0.002| 0.05¢] ©.002) 0.001 | 9.008 {0,031 |0.411 |RGRGPE
38979 0028 | AS®H & 105 9.180 | 0,220 { 0.950| 0.017 | 0.013| 0.140| 0.060] 0.030) 0.008 | 0.150| 0.093 0.002 § 0.000 [ 0.010 [0.382 [Evoee
38979 0028 | ASTH A 105 9,180 | 0,220} 0.950) 0.617 | 0.013} 0.140] 9.060) 0.010) 0.008 | 0.150| 0.003) 0.002 | 0.000)0.010 [0.332 |g0URQPR
18479 0043 | ASTH A 105 2.180 | 0.220 | 0.9% 06.017 | 0.013 | 6.140| 0.060| 0.016{ 0.008 | 0.150| 0.003| 0.002 | 0.000 {0.010 [0.382 |BOROPR
_——I re——l
TEST SPRCIMEN | YIELD PGRT T VRG] ELONGATION TGRS oF Ca TMPACT TROT - Aeviferzs Jooie 7 e’ T VoELD FONT
- A b el e e e e e - e e v I I e R R R o e
35750 otor | 126.60 ) so.8 3ms.0{  smrl 2.0 se.ol 159164 000 0.0 I IEE 86 | 83 (1 0.4
14366. 0014 | 126.60 | 50.80  340.0 R0 | 32.0 59.0| 166-170) 0.0f 0.0 i o -0 63 6 | 6 {1 0.4
683494 8062 | 126.60 | 50.800  326.0 53| 310  59.0| 163-16% 0.0 g0 Lyl 2] 85 | 88 | 88 (1 “'ﬂ
38979 0026 | 126.60 ) %50.80 338,00 508 33.0 )  60.0| 152-1% 0.0} 0.0 Ry| wf 8 | 87| 88 |1 0.
38978 0028 | 126.60 50.8¢f 338.0{  S08{ 336  &0.0| 152-156 0.0 0.0 |20 88 | 81 | 88 |1 0.4
38979 0043 | 126.60 | 50.80  338.0 soa| 330  60.0[ 152-15¢( 0.0 0.0 B 20| 8 [ .81 | 88 (1 0.4
\T CODE HEAT M MATERIAL i§ ACCORDANCEK TO HEAT TRAEATMENT
L COLATA COLATA POS. MATERIALE IN ACCORDD A TRATTAMENTO TERMICO
35750 0101 | ASTN/ASNE A 105/SA 105 - 05 RORKALTIED AP 920 C - COOLED IN STILL AIR ZLECTRIC FUREACE
T4366. 0014 | RSTM/ASHE A 350/SA 350 N - Oda ROEHALIEED At 930 C - CODLED IN STILL AIR RLECTRIEC FORNACK
683444 mznmmuuwmmuwaaﬁun NORMALIZED AY 920 ¢ - COOLED IN STILL AlR ELECTRIC FURNACE -
38979 0028 | ASTK/ASHE A 105/SA 105 N - 05 ROBKALIZED AT 920 C - COOLED IX STILL AIR ELECTRIC RURNACE
38979 0028 { ASTH/ASME A 105/BA 105 M - 08 ROEMALIZED AT 920 C - COOLED IN STILG AIR RLECTRIC FURNACK
38979 0043 | ASTHIASKE A 105/5h 105 N - 05 NORKALIZRD A? 920 ¢ - CODLED IN STILL AIR RLECTRIC FURNACK
L QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY | MANUFACTURAR'S SYMBOL
ATERIAL IN ACCORDANCE WITH NACE MR-0175/2003 UPrCI0 CONTROLLO auauTd ENTF RN CAIDD || Mancreophoouzione
CONFORMS TO ASME SEC Il PART A BRACCHI yLAVIO @
20 FEDITION _ 20 ADDENDA

SIG
oaE__Sene alog | CET O.41/S3SR




4 X 2 STD/XH BW CONC REDUCER
A234-WPB

2315
5 6 — 1301 102

TRANS AM PIPING PRODUCTS - REV'D BY:

HEAT NUMBER
Shipment/Seq #:

oo

Customer: |ANg AM PIPING PRODUCTS LTD.

(MILE TEST)
CHUP HSIN ENTERPRISE CO., LTD.

17, TUNG Lt ROAD HSIAD KANG
KAOHSIUNG, TAIWAN R.O.C.

INSPECTION CERTIFICATE

|83%F8

Certificate No9500007-0209

We hereby certify that the product described herein has manufactured in accordance

with the speciticaficns concerned and also with the purchaser's requircments and that the

test results shown herein are correct.

Product : SEAMIESS STEEL PIPE FITTING oo Order No  :CLo6-124
. : -9157-9
SPec ASTMIASME/SA23 WEB0 FAx:gtn; 831-2942 , 8217500 Date 2006/5122
Specification for Raw Material Specification for Inspection Visual Examiation Dimensional Inspection
ASTM Al06 GRB ASME B16.9-200] GOOD GOOD
Item Description Quantity Heat ID. Heat No. Raw Material Mfg | Raw Certificate IN(
CON RED XS 3X2 300 0542 15K0542 SUMITOMO BYYL3024 )
5 CON RED XS 4X2 50 0491 J5K491 SUMITOMO BYYL3025
;7 CON RED XS 4X3 200 0491 TSK(491 SUMITOMO BYYL3025
D CON REL XS 6X3 50 5210 J4LS5210 SUMITOMO BYYF4301
2 [CON REL XS 10X6 15 2345 1012345 SUMITOMO BYYF1075
100 CON RED X8 12X6 5 3210 J2K3210 SUMITOMO WYYMI1934
101 CON RED STL/XS 1X2 200 G388 15K9388 SUMITOMO BYYL2212 .
102 CON RED STO/XS 4X2 50 2315 J5K2315 SUMITOMO BYYL2914 757 -
103 CON RED XS/STD 10X6 5 2345 1012345 SUMITOMO BYYF1075
104 CC RED XS 3X112 10 9388 JSK9288 SUMITOMO BYYL2212
Specifi Chemical Composition % Tension Test HARD .
cation | € [ Si|Mn] P [ S JCu|Ni|Cr]Mo| V |Nb|CE Y.S T.S g |TesT| Heat Magnetic
X100/ X 100]X 100]X1600{X 10001 100X 100X 100X 100] Xi000]X 1000} 100 PSI PST % | HB Particle Remark
MIN 0 15 TE5000 e o Treatment |Exam.
MAX |90 106 150 |38 40 140 |40 |15 |80 jB0 |0 35000 157
D4 2 (25 (57 |8 2 110 {4 |3 1 0 0 J31 45000 69400 47 14T BR0Tx0S
DS 19 (24 |6 (10 [3 |9 [4 {3 1 o0 [0 {30 42700 66900 41 139 HR
7 19 |24 (56 {16 |3 |9 |4 |3 1 ¢ {0 |30 42700 66900 41 {139
b8 6 (24 |68 (15 |8 3 3 4 3 0 0 |29 50700 73800 42 1130
16 (22 (60 |10 19 (10 3 4 i o0 K |30 40600 68500 42 132
00 20 (24 (69 |19 [T {4 13 |3 1 0 (0 |33 43500 68100 4 133
01 18 |22 (57 |11 |10 |7 2 8 2 0 0 {30 47800 65400 4] 135 X
02 19 [26 [66 [17 |9 ) 4 3 3 0 o0 32 47000 68500 40 136
03 16 (22 |69 (10 |9 [10. |5 (4 t ¢ [ |3 40600 68500 42 1132
i 18 12 157 11 @ {7 {2 18 2 0 0 |30 47800 69400 41 1135 Y o
C_E.=C+MN/6+({CR+MO+V)/5+{NI+CU)/15

CONFORMS TO ASME SEC Il PART A
20077EDITIO DDENDA
SIGNED
| DATE

Chief of Quality Assurance Section

CEH 0.345



&

Purchaser ;_TRANS-AM PIPING PRODUCTS L TD INSPECTION CERTIFICATE

Thai Benkan Ce., Ltd.

58 Soi Watkrunai, Bangkru, Prapadaeng,
TO EN10204 3.1

il
[a
5
<3
o
)
Samutprakam, 10130 Thailand,
E:JJ E-No. Purchase Order No. Job No. D ‘M Y Centificate No.
[
o ME-310 _ Ckoees 18042008 T- 2008180101
E ;I;e:;f}:g::;c?;?::;gﬂ Specification for Inspection Visual Examination [Dimensional Inspec
= MFG. No. ASTM A234-058/ASME SA234-08 Gr WPB ASME B16.6-2003
@ No- (Heal Idenifleation No.) CSAZ245.11 Gr 241 CAT | NACE MROISASO 15156 . 2003 Good Good
g:q Product & Size (T Quantity Hea(ly—[gﬁ:mll;!em Hardness Actual Dala
3
E‘ ] 51810109-5 TWPB 3 X 2 STOD/XS N HB: 115- 145
93]
2 518101101 TWPB 4 X 2 STD/XS « N HB :120- 135
o™
o 3 51B10111 TWPB 6 X 4 STDIXS N HB: 115- 145
™ ” _ 51B10111-1 | TWPB6X 4 STDIXS N HB : 115- 145
5
S ificali Chemical Composilion % Tension Test *2
pecificalion C | S |Mn] P 1S JCu| Ni] C| Mo V | Nb|CE YS__ | T8 E
. X X X X X X X X X X X X
Min . 100 | 100 | 100 | 1000 | 1000} 100 | 100 | 100 | 100 (1000 | 1000 | 100 MPa. % |HARDNESS MAX
B
m " Max . 10| 29 240 415 30 |197HB: GOOD
S i Material Heat No. 30 106| so| sa| 40| 40| a0{ 15| 80| 20 655
=]
= 1| u7KASS7 1 |23 [130]9 |4 |1 2 11 (o |O 1 |35 327 466 40
S 1 m 2
:'I o — JB8L 3888 19 23 (87 |12 6 1 2 6 2 0 0 35 340 502 39
o 1
';J CE © 3 2-43255 19 26 |85 |16 5 <} 1 3 <1 1 <1 34 304 496 41
[
n § ” 1 JTKB8552 11 26 |128 |8 5 3 2 12 |0 0 0 35 319 460 44
o 5
. % =;4= (Noie 1} A : Hot formed with final iemperatuce berween 620 °C-UBPC, Air Cooling N : Normalizing 910°Cx0.5 HR. Air Cooling *N : Normalizing 910°Cx0.5 HR. Air Cucling (Specification for materiel made from plate) ;2 Stress Relieving 675° Cx0.5 HR. Air Co
E o '_I"HE RESULTS OF THE TEST AND INSFECTIONS MEET THE REGUIREMENTS. j}f .
% E r‘:fuj C.E. = C+Mn/G+{Cr+Mo+ V)/5+{Ni+Cu)/15 MAGNETIC PARTICLE EXAMINATION FOR TE, D _ -
™™~ We hereby centify that the product deseribed herein has been manufactured in accordance with the specilicutions mmm Asw SEC il PART A Quahty Assurance Manager
5 'lé and also with the purchaser's requirements and that the test results shown herein are correct. ZO&EDITION e~ DDENDA Thai Benkan Co., Ltd.
] - - - — - ICLE A ¥
* 1 : *T" symbolized wall thickness in mm. * 2 : ¥S Yield strength TS = Tensile sirength E = Elongation @
£ 3 B FomTzean e CEY®
ggg Yoo o ©. S58
T W B —



/8358

&

PURCHASER: SEYBOLD

@ INSPECTION CERTIFICATE

DATE: 2006 - 1t - 22
ASTM A0 WPLE0S RIGID \\pysTRIES CO., LTD.
£ STANDARD 8. MEFCHUNG RD. NIAQ-SONG, ORDER NO:  5833/CI06490
m KAQHSIUNG HIIEN, 83301 TAIWAN
& TEL: 866-77310527-8 P NO: BF13-1
a MATERIALS : ASTM A333-6 (SEAMLESS PIPE) FAX: B86-77315887
= INSP. SPEC. : ASME B169-03 ACCORDING TO EN10204/DIN50049/3.1 CERTIFL NO: 617
- ' VISUAL & HARDNESS HEAT MAGNETIC
& o TEM PRODUCT & SIZE QUANTTY | MFGNO. | DIMENTIONAL MAX TREATMENT | PARTICLE %’ggﬁﬂ
oh - INSPECTION 197 HB (NOTE) | EXAMINATION
o= 48 | RED-TEE 6X4" WPLG 160 <. vl BH2E25 GOOD 136 — 162 N GOQD 10X75%X2v < |
o AT 45T T
59 154.8
@ () '
A 1343
~ 166.6
b -
o 151.9
CHEMICAL COMPOSITION % PHYSICAL TEST
(TEM mgg‘-'— I Si Mn P S Cu Ni Cr Mo v Ne | Ys | TS E CE
FENO. 1 400 | x100 | 2100 | 1000 | <1000 | x100 | %100 1080 | x100 | x100 | <100 o w1 % 100
NO.
MIN. 15 60 %0 | 600 0
- STANDARD
> MAX. | 10 3 | 13 | 35 a0 40 40 30 12 5 20 950 8
o a8 JALCZ25 1 24 128 | 1 A i 7] 10 1 o D | 432 | €58 | 527 2 < -
AN ’ -y
=
=
o ©
\D
1 \D
™~
N w0
(o B
@ U
S
[]
8 O
= 0 (NOTE): A- HOT FORMED WITH FINAL TEMPERATURE BETWEEN 620°C-980 AIR COOLING.
N. NORMALIZING AT TEMPERATURE 880> 0.5HR AIR COOLING.
O MACE MR-01-75 & NACE MR 0103 : SATISFACTORY
= = WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE | 17 A an
B WITH THE SPECIFICATIONS CONCERNED AND ALSO WITH THE PURCHASER'S REQUIREMENTS AND THAT THE
Mo TEST RESULTS SHOWN HEREIN ARE CORRECT. MANAGER OF QA DEPT.
gud 3
gﬁﬁ GTT IR EC It PART A
9] CONFORMS TOASME S A
W E D.
B E B
R
S
T 0




185+ 9

4X2 SCH 160 BW CONC REDUCER
Ad420-WPL6E

- REV'D BY:
1247 T2

TH4978

PURCHASER . SEYBOLD @ INSPECTION CERTIFICATE e
ASTM A0 WPLEDT JRIGID \NpUSTRIES CO, LTD. e
STANDARD 8. MEI-CHUNG RD. NIAC-SONG, ORDER NO: 7630/CI03102
KAOHSIUNG HBIEN, 83301 TAIWAN
TEL: 866-77310527~8 P.l. NO: 8AM-2
MATERIALS : ASTM A3335 (SEAMLESS PIPE) FAX: BBE-77315867
INSP. SPEC. . ASME B16.9 - 03 ACCORDING TO EN10204/DING0049/3.1 CERTIFI NO: 2684
VISUAL & HARDNESS MAGNETIC
M PRODUCT & SIZE QUANTITY | MFGNO. | DIMENTIONAL MAX TREATMENT | PARTICLE T
- INSPECTION 197 HB EXAMINATION
3 | CONRED 4XZ'WPLB 160 4P | 7ra97 GOOD 137 — 144 10X 10 X 2V
AT 45T
193.4
2002
194.1
195.9
CHEMICAL COMPOSITION % PHYSICAL TEST
TEM gﬁgfmAL C Si Mn p 5 Cu Ni Cr Mo v Ys | 15 E CE.
- GENO. | yigp | %100 | x100 | x1000 | x1000 | 100 | %100 | x100 | x100 | w00 R % S0
S Py 5 | &0 %0 | 600 | 30
MAX | 30 | 40 | 1% | 3 | 40 | 40 | a0 | 3 | 12 5 950 50 _
3 J6LA978 72 | 28 | 3% | 13 3 2 3 | 12 T < ®3 | 672 | 477 e

s 8

(NOTE): A: HOT FORMED WITH FINAL TEMPERATURE BETWEEN $2013-8801C AIR COOLING.
N NORMALIZING AT TEMPERATURE 8801CX0.5HR,AIR COOLING.
NACE WMR-04-75-03130156156.2 & NACE MR 01083-03 : SATISFACTORY
WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE
WITH THE SPECIFICATIONS CONCERNED AND ALSO WAITH THE PURCHABER'S REQUIREMENTS AND THAT THE
TEST RESULTS SHOWN HEREIN ARE CORRECT.

Ou £ Lan

MANAGER OF QA DEPT.

TRANS AM PIPING PRODUCTS

Shipment/Seq #:

HBAT NUMBER

CONFORMS TO ASME SEC Il PART A
20 CEDSTION ADDENDA
SIGNED

EFQLEM:‘

CEXE 0.3FULbL T



SCH 160 LR S0 BW ELBOW
A420-WPL6

4"

20

8B1357
- 1085

s 9

s
’

HEAT NUMBER
TRANS AM PIPING PRODUCTS - REV'D BY:

Shipment/Seq #:

|

PURCHASER:  SEYBOLD @ INSPE_CTION CERTIFICATE - N
ST WD JRIGID \NpUSTRIES CO., LTD. AP
ANDARD 8. MEFCHUNG RD, NIAO-SONG, ORDER NO: 7000482/CC9714
KADHSIUNG HSIEN, 83301 TAIWAN
TEL. 886-77310527~8 P.I. NO: BKkD1-1
MATERIALS : ASTM AJ33.5 (SEAMLESS PIPE) FAX: 605-77315867
INSP. SPEC. : ASME B16 - 03 _ ACCORDING TO EN10204/DIN50049/3.1 CERTIFL NO: 077
TEM VISUAL & HARDNESS HEAT MAGNETIC MPACT
ol PRODUCT & SIZE MFG NO. DIMENTIONAL MAX TREATMENT | PARTICLE TEST
: INSPECTION 197 HB (NOTE) | EXAMINATION «
7 ELL9 LR 4" WPLE 160 881357 GOOD 135 — 144 N 10X 10 X2V
AT -45C
1840
207
196.2
196.5
CHEMICAL COMPOSITION % PHYSICAL TEST
TEM MATEg'AL C Si Mn P 5 Cu Ni Cr Mo v Nb | Ys | T8 E CE.
. CHARGE NO. X100 | 100 | 100 | «1000 | x1000 | x108 | x160 | «100 | x100 | w00 | x1000 {—gtg % T
- MIN. 15 &0 30 | 600 30
TAN
STANDARD AT 30 0 13 | 35 40 a0 40 0 12 5 20 550 &
7 T ITRABST 1 7 130 ) 3 1 3 11 < 4 1 % | 679 | 298 7]

(NOTE). A HOT FORMED WITH FINAL TEMPERATURE BETWEEN B20C-980C AIR COOLING.
N: NORMALIZING AT TEMPERATURE 880C2<0.5HR AIR COOLING.
NACE MR-D1-75-03/18015156.2 & NACE MR 0103-03 ; SATISFACTORY
WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE 7 8 an

WITH THE SPECIFICATIONS CONCERNED AND ALSO WITH THE PURCHASER'S REQUIREMENTS AND THAT THE
TEST RESULTS SHOWN HEREIN ARE CORRECT.

MANAGER OF Q.A. DEPT,

CONFORNIS 10 ASMESECHPARTA, CE ¥ 6.35U b6 F

200-EDITIO 0% ADDENDA |
SIGNED ‘

DATE > /[

s e ey

s




enaris

S SA 2,353 Ge &

5%333(

g

INSPECTION CERTIFICATE

(EN 10204 3.1B - ISO 10474 3.1B)

%&W?*

1%318

8/1,0 €3

Sic S.ALC

Dr. A, Simini 250
{B2804MHA) Campana
Buenos Aires, Argentlna
(54) 3489 433100 tel
(54) 3489 433405 fax

Cliente { Customer

Q&T= Templadoy Revenide/ Qiuenched & Tempered
TA/RT =2 Temp. Ambiente! Room Temperalure

Tubutar segmen
-]TU = Tmngversal

Min = Minime f minimum
Max = Maximo / Maxdmum

EXT = Exiremo! End

Expediente! Manufacturing Order Nimero [ Numbser Facha  Date Péag.IPage
VAN LEEUWEN CANADA 5/7887.06 216102 03/08/2004 1/ 6
Producto / Product Orden da Compral Purchase Order ftem |Rafarencia del Cliente | Customer Reference
Seamless steel line plpe PO 45029430 00006
Nommna | Standard Grado | Grade Exiremos [ Ends
ASTM AB3IASME SA333 + CSA Z245.1 186+290/ BEVELLED AT 30 DEG. ASTM
Dimensiones ! Dimensions Schedule |Peso Nominal | Nominal Weight Longitud ! Length Superficie Externa | External Surface Cantidades | Quantities
11430 x 1349 mm 160 33.64 KG/MT 11.6M13.7m VARNISHED —_ 48Pz 577.55m 19076 Kg
4142 x 0531 Inches 2251 LBFT X, 0318 48Pcs  1894.85 Ft 42055 Lo
N° de Temp Alargamlento Red, Dureza / Hardness
Colada [Ensayo Condiclién de la probeta de ] Dimensiones |Secclén Fluencla/ Yleld Strength Roturall.T.5 Relaclén Elongation da Tipo { typa: BHN
Ens . FIR area
Offset Method EUL Method Lo
Specimen condltion Test Siza Area Req. V. EUL | Rag. | V. | Req. JReq. | V. | Req. YSIUTS 2" |Req.| V. Area Req. q.
Heat [TestN° Temp Min obt Min_| obt. | Max | Min | obt | Max Ratlo Min | obt Red. Min V. Obt. Max
Zona [Estadol Ext. N* Tipo 0.2% Req. Req.
ne PIT JTypelOr] 'C Inches Inchs2 Hal % K&I_ Ksl Max | Obt § mm % Min %
cB | PrO ST ] L |TART | 1,008 X 0538| 0547 05 | 42 |60 80 | 761 508 | 402 | 468 m 237
ce | RO ST [ L JTART | 1,043 X 0511 4540 05| 42 | a2 60 | 793 508 | 402 | 44z 184 237
cm | PRO ST | L |TART | 1,004 » O520[ 0,528 05 | 42 | e0s 80 | 78. 508 | 402 | 444 178 237
cB | FRO sT |L JTART 1004 X o0sa0| o548 o5 | 42 |eos 8 | 774 508 | 402 | 242 1a7 237
B | PRO ST fL JTART o098 X Of48] 0550 05 [ 42 |63t 80 | 787 508 | 402 | 417 182 27
cB | Pro ST | L {TAmT [0892 X D528 0529 05| 42 | san 80 | 787 s0.8 | 402 | 404 187 237
TEST TECNOLOGICO / TECHNOLOGICAL TEST - NOTA/ NOTE:
Aplastamienio Curvado Abocardado Pestadiado Ens, Da anlilo expandide Ens. De Traccion de anliio
Fiattening Tes! Bend test Flaring Tes! Flange Test Ring expending Test Ring tensle Tast
Satisfact. N.A N.A NA NA NA
Pro= Procesol Process RE ¥ Rectangular CiB = Cuempo { Body L= Longitudinal V.0Obt. = Valor Oblanido / Obtalned valua
N= Normalizada/ Normalized Ct = Clindricar Cylinddcal R/U ® Recalque / Upset = Transversal E= Comienzo de marcaclan! Stenclling starling
DIST=  Disenslonada / Stress Rellaf ST= Segmenio Tubular/ P/A= Promedio/Average P/T = Tuba/ Fipe Q= Extremo opuesto al E/ Opposile extrema to £

CONFORMS TO ASME SEC Hl PART A
206FEDMION 2009 ADDEN

SIGNED

CALL 17504

M%g_,gggng




L en a" S ] CONFORMS TO ASME SEC il PART A g SALC
- ' Dr). . Simini 250
202 EDIJION 205 SADDENDA (525000H13) Compans
] Alras, Argenti
INSPECTION CERTIFICATE |SiaNeD (543489 2500 el
-V {54) 3489 433405 fax
(EN 10204 3.1B - SO 10474 3.18) DATE +
Cilerte | Customier Expedianlel Manufacturing Qrdsr Namero | Number Facha { Date Pag./Page
VAN LEEUWEN CANADA 5/7T887.00 216102 03/08/2004 2! 6
Producto | Product Orden de Compral Purchase Order item Referancla del Cliente | Custorner Reference
Seamless steal line pipe PO 45025439 00006
Norma | Stenderd Grado ! Grade Extremos | Ends
ASTM A3AVASME SA333 + CSA 22451 18&6+29011 BEVELLED AT 30 DEG. ASTM
Dimensiones | Dimensions Schedule | Peso Nominal | Nominal Welght Longitud ! Length Superficis Externa | Extemnal Surface Cantidades { Quantitlos
11430 x ~ 1349 mm 1606 33.54 KGMT 11.6113.7m VARNISHED 48Pz 57755 m 19076 Kg
412 x 0531 Inches 22.51 LBIFT 48 Pcs 1894.85 Ft 42055 Lb
EN AYQ_S‘_QQM@FS_[ CHEMICAL ANALYSES
Yol %1% %]l %1% % %] %]I% %] %% %] % %% I%]%I% ’-%- % | %] % %o % % %o % % Y
ClSi|MnjCriMo]l WICAdIP ]| S {MNI V]| AISn |Cul As|NbB]Ti |[Pb]SbjCoflZri BI|Ca]B] H]O Hg H)] Cet1 |Co2 | Pom JSum1] Sum2 ISum3] R1|R2Z [R3
x '@ X __x 10000 ' . x 100 x 1000
Colada § Hemt{ Max { 26/ 50{ 135 25] 25 10 110§ 110 10 40 40 1000
Heat Min 10] 40 [ 3.0
Ensayo | Prod| Max ] 26] 50 ] 135 25] 25 il 110} 110 10 40 40 1000
Tast Min 10| 40 3.0
3333 Heal 13| erfwafa] 2] 0 o) 2|wj2)l2e)sfe| sl2ola]rfpr1]7|w0] ab2]1] 22 1 2 29 161 01 | & B8
{ 442213} Prod 13| 27|17 3] 2] o w| 22 1] 28] ase] 1]w]{3[1]1]ew] afj21]1] 3. 1 n 28 152 8.2
{ 442244 Prod 13| 2z|wr]l s} 2] 0 0] 2 42]1|25] 48] 1|w]s 1] 1js8frwojalalr]a 1 B 28 151 B2
{ 442259) Prod i) w)wr]a) afe e} 2)a]1)as|a]se] 2] al s a2} 1 kL 29 158 | 82
{ 442261) Prod 1l s8] 3] 2| o | 2|a2l1]2s] ajset 1]]z2]1}1Vajroj ajJa]i] s 1 3 2 152 8.3
{ 446168) Prod 12 28 108] 41 3 w0| 1341 fafjaa|la]|ss] 2]2olasf1]1]1s]w0] 1]t} x 3 12 27 157 a8
{ 448500 ) Prod 12{ 26 [ 106f 4 3 o v (401254 (s8] 2{wf3f1]1{sfwprj2|1]n 4 az 27 188 88
NOTAS | NOTES: H = Anallsls da colada / Heat . P = Andlisis de produclo / Product Analysls C.e = Carbono Equivalenie/Equivalent Carbon ) R = Ratio * = PPM / Part par miillon ]
l CEQ1w c+(MI~ua)+(cn+Mo+vys+¢Nl+cuy15 I | CEQ2m  C+F({MNG)+{SI24)+{CUNSH{NIZ2CH{CR+MO+V+NB)I5H5'B)) ] IPCM - l
[Sum 1= CRecUMOMY __ | Isumzs ! jsuM3s i
[R1= | [rz= | [Ra- ]

CAL| 17504
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INSPECTION CERTIFICATE

Sit
Dr .

S.ALC
A. Siminl 250

{B2B804MHA) Campana
Huengs Aires, Argentina
(54) 3482 433100 tel

NOTE: Ragw Requisitos / Requirements C/B= Cuerpo/Body  RAIm Racalque / Upset

Orent® Orentacion / Qrientation V= Vaior/ Value P/A= Promedio / Average Min= Minimo/Minimum T/E = Temp. Ens. / Test Temp.

Lo {54} 3489 433405 fax
(EN 10204 3.1B - lSO_ 10474 3.1B)
Cliente  Customer Expediente! Manufacturing Order | Nimero | Number Facha [ Date P4g.lPage
LAN_L_EEUWEN CANADA 5/7887.06 216102 03/08/2004 3/ 6
Producto [ Product Orden de Compraf Purchase Order ftem |Referancia def Cliente | Customer Relerence
Seamnless steel line pipe PO 45029439 00006
Norma | Standard Grado | Grade Extremos | Ends
ASTM A33VASME SA333 + CSA 7245.1 1&6+230111 BEVELLED AT 30 DEG. ASTM
Dimensiorres | Dimensions Schedule |Peso Nominal | Nominal Welght Longitud | Length Superficta Externa | External Surface Canfidades | Quanlilies
11430 x 1349 mm 160 33.54 KGmMT 11.6M13.7m VARNISHED 48Pz 577.55 m 19076 Kg
4142 x 0531 Inches 22.51 LBIFT 48Pcs 1894.85 Ft 42055 Lb
Condiclén de la probeta / Spactmen condition . Energla Absorblda / Absorbed Energy. Area ductil / Shear Area (%) Expanslén LateraliLataral Exp. (Mis}
Colada| Ensayo Zona Metodo | Entalla | Dimensionss | Orient Temper, Unidad R V.Obt/Obteinad Velues - Req. V.Ob/Oblained Values Reg. V.ObL/Obtalned Values
Hest Test Zona Method | Notch Size b Unit  [Min] PIA Sample N* [ Min| PAA [ Min |P/A]_ SampleN° | Min | P/A [Min | P/A | _Sample N° [ Min |F/A
Inches Qrient. | Req. | TE 1 2 3 1 2 3 1 2 3

33331 442213 cB CHARPY v 0394 x 0,283 T 45 45 Joules | 00 180 ] 1620 2000 1720 |te2qd 178 850] 100.0 1000 100.04 100.0f 100.0

33331 42213 cmB CHARPY v 0334 x 0384 L -45 46 Joules [ 14.0] 18.0 { 2580 287.0 208.0 {2584 280.

3333 442244 cB CHARPY v 0384 x 0,283 T 45 45 Joules 00| 180] 1780 1580 1780|1564 1707 85.0{ 100.0 100.0 100.4 100.0] 100.0

3333 442244 [ CHARPY v 0384 x 0,34 L 45 45 Joules | 140| 180 | 2810 2750 3180 2754 291.3

32331 442258 ce CHARPY v 0334 x 0,263 T 45 46 Joules 00| 180 ] 2080 2780 200.0 |200.q 2287 85.0] 1000 1000 100.9 100.0) 1000

33331 442259 cB CHARPY v 033 x 0,364 L 45 45 Joules | 14.0| 18.0 | 2080 3080 230.0 |200.0 297.

3333 442281 o1} CHARPY v 0384 x 0263 T 45 45 Joules 00 { 18031760 1620 150.0 [158.4 165.0 85.01 100.0 100.0 100.9 100.0] 100.0

33334 442261 cB CHARPY v 0334 x 0,294 L 45 45 Joues | 140] 180 ]| 270 2680 2030 |266.9 288

33 448180 cB CHARPY v 0304 x 0384 L 45 45 Joulss | 14.0| 180 | 2620 3050 2Z73.0 |253.Q 280.

3330 448166 cm CHARPY v 0354 x 0263 T 45 45 Jouwes | 00| 180] 1450 1670 1630 [145.4 151.7 850} 100.0 100.0 100.4 100.6| 100.0

3333 448500 cB CHARPY v 0334 x 0,3 L -45 45 Joules | 1401 180 | 2840 2650 2970 |284.4 2020

233 448800 cB CHARPY v 0334 x 0263 T 45 45 Joules 00] 180 ) 1530 1480 1550 [ 1480 152.0) 85.0} 1000 100.0 700.0f 100.0] 100.0

Il

CALL 17304




. =Tenaris

: INSPECTION CERTIFICATE

(EN 10204 3.1B - 1SO 10474 3.1B)

' “ rca S.ALC

v, .urge A, Simini 250
{82804MHA) Campana
Buenos Alres, Argentina
(54) 3489 433100 tel
{54) 3489 433405 fax

Cllenta ! Customer Expadientel Manufacturing Order Numero | Number Fecha !/ Date Pég.1Page
VAN LEEUWEN CANADA 5/7887.06 216102 03/08/2004 5/ 6
Producto { Praduct Orden de Compral Purchase Order ftem Refarencia dal Cllents | Customer Referance
Sgamiess stesl line plpe PO 45029439 00008
Norma | Standard Grado | Grade Extremo [ Ends
ASTM A3IVASME SA333 + CSA 22451 156+280/1 BEVELLED AT 30 DEG. ASTM
Dimensiones | Dimensions Schedule |Peso Nominal i Nominal Weight Longitud | Length Superficla Externa | External Surface Cantidadss | Quaniities
11430 x 1349 mm 160 33.54 KG/IMT 11.6M13.7m VARNISHED 48 Pz 577.55 m 19076 Kg
4142 x 053 inches 22.51 LBIFT 48 Pcs 1894.85 Ft 42055 Lb
*CONDICIONES DEL MATERIAL* 'MATERIAL CONDITIONS*
-NO REPARADO POR SOLDADURA, -NO REPAIR BY WELDING.
*PROPIEDADES DEL MATERIAL" *MATERIAL PROPERTIES*

-LA DUREZA CUMPLE CON LA NORMA NACE MR 01-75 ULTIMA EDICION.
-EL MATERIAL CUMPLE CON LOS REQUISITOS DE ASTM AS30/A530M EDICION 88.

-HARDNESS ACCORDING TO NACE MR-01-75 LATEST EDITION.
-MATERIAL ACCORDING TO REQUIREMENTS OF ASTM A530/A530M EDITION 98,

*‘NORMAS™*

-CERTIFICADO DE ACUERDO CON: EN 10204 3.1.8/95 - 1SO 10474 3.1.B/32.
-EDICION DE LA NORMA : ASME SA 333/01.

-EQICION DE LA NORMA : NACE MR-01-75 ULTIMA EDICION

-EDICION DE LA NORMA: CSA 2245.1/98.

-EDICION DE LA NORMA, : ASTM A333/99.

*STANDARDS®
-CERTIFICATE ACCORDING TO : EN 10204 3.1.B/95 - ISO 10474 3.1.8/92.
-EDITION OF REGULATION: ASME SA 333/01.

-EDITION OF REGULATION: NACE MR-01-75 LATEST EDITION

-EDITION OF REGULATION: CSA Z245.1/98,
-EDITION OF REGULATION: ASTM A333/99.

ObseNncIonuiRemarks-
HYDROSTATIC TEST PRESSURE: 211 Kg/Cm2 = 3000 PSI {5 sec.).

HEAT TREATMENT: QUENCHED & TEMPERED.
QUENCH MEDIA OF HEAT TREATING PROCESS: WATER

NON DESTRUCTIVE TEST: SATISFACTORY.
INSPECTION METHODS: U.T. LONG.(EXT.) NOTCH 5%
U.T. LONG.(INT.) NOTCH 10%
U.T. TRANSV. (EXT/INT.) NOTCH 10%.

HARDNESS ACCORDING TO NACE MR-01-75 LATEST EDITION.

CALINTSH
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INSPECTION C

ERTIFICATE

{EN 10204 3.1B - SO 10474 3.1B)

ca 5.A.1.C
L .arge AL Simind 250
{82804MHA) Campana
Buengs Airgs, Argentina
(54) 3489 433100 el
(54) 3489 433405 fax

Cliente | Customer Expedienis} Manufacturing Order Ndmero | Number Fecha |/ Dale Pag./Fage
VAN LEEUWEN CANADA 5/7T887.06 216102 03/08/2004 6/ 6
Producto { Praduct Orden de Compraf Purchase Qrder ftam | Refersncla def Cliente | Customer Reference
Seamless steol line pipe PO 45029438 60006
Noma | Standard Grado ! Grade Extramo | Ends
ASTM A3IVASME SA33I + CSA 22451 A&6+2901 BEVELLED AT 30 DEG. ASTM
DImensiones | Dimensions Schedufe | Paso Nominal } Nominal Welght Longitud | Length Superficle Externa / External Surface Canlidades [ Quantities
11430 x 1349 mm 160 33.54 KGMT 11.6/13.7m VARNISHED 4B Pz §77.55 m 19076 Kg
412 x 0531 inches 22.5t LBIFT 48 Pcs 1894.85 Ft 42055 Lb

IMPACT TEST ACCORDING TO ASTM A370,
ONE YELLOW LONGITUDINAL STRIPE FULL LENGTH.
ONE ORANGE BAND.

Por la presents certificamaos que al matarial aqui descripto ha sido fabricado
de acuendo con las noymas y especificaclones solicitadas en vuestra orden
y satisfacan ks comespondientes requerimlentlas.

\We hereby cartify that material hereln described has been manufactunsd In accordance
with the standards and apecifications required In your order and satisfies the
fcomesponding requirements. .

Este cartiflcado se amite medlante un sistema computarizada y a8 valldo con
firma elecirdnica.E| certificado original presaenta el logo Tenaris (verde claro),
impress en ta parts inferior de fa hojz. En caso que o) poseedar del certificado
entregue una copla del mismo, deberd garantizar la conformidad con el
oiiginal, hacléndose responsable por cualquier uso ilegal o indebido.

This certificate ia isaued by a computerized system and it i valid with electronic signature.
the original cartficala the tradg-mark Tenariy kght-green coloured &t the bottom of lhe
Is stamped. In cass the owner of the certificate would release a copy of §, he must
E::t its conformity to the original ona taking upon himsek the responstbillty for any
niawful or not allowed use.

Cualquier alteracidn y / o falsfficacién estard sujeta a la lay.
Sinecaslta assgurar la autenticldad de este cerlificado, contactarse con
Slderca SAIC, &-mali: aye@sidorca.com

alteration and f or faislfication will be subject to the law.
If you need to assure Lhe authenticlty of this certificate, please do not
ealtate to contact Slderca SAIC through this e-addregs:ays@siderca.com

CUALITY CERTIFICATICN DEPT.
DYO CERTIFIGACION DE CALIDAD
EDUARDO A. AYERBE

CALI 17604
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JR—— SIDERCA 5.A..C.
== - Dr Jorge A. Slmini 250
- b Tena"s |NS PECTION CERTIFIC ATE %ﬁﬁ“’m’ﬁi‘?ﬁmﬁa
(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1891) g areartiiid
Cliente / Customer Expediente/ Manufacturing Order Nimero / Number Fecha / Date Pag./Pags
VAN LEEUWEN CANADA 5/1243.06 335417 08{08/2006 11 &
Producte 7 Product Orden de Gompra/ Purchase Order ftem |Referencia def Cliente / Customer Reference
CARBON STEEL FOR SERVICES AT LOW TEMPERA 45000333 00006 | 45000383
Nomna / Stendard Grado / Grade Extremos / Ends
- |ASTM A3SIVASME SA333 CSA Z245,1-02*CANADA TENARIS P4.18-01/00 OCT 186+29001 BEVELLED AT 30 DEG. ASTM
Dimensiones / Dimensions Schedule |Psso Nominal/ Nominal Weight Longitud / Length Superficia Extema / Extomal Surface Cantidades / Quantitios
16830 x 18.26 mm 160 67.56 KG/MT DR (5P) VARNISHED 25Pz 33139 m 22255 Kg
868 x 0719 Inches 4535 LBFT 25Pts 1087.24 Ft 45064 Lh
152, 2l ENSAYOS DE TRACCION / TENSILE TEST
r N'de Temp Alargsmisnto Red. Dureza/ Hardness
Coladn Condicidn da la probeta ;; Dimensiones | Secclén Flugncla 7 Yigid Strength Roturall.I.8 Ro!;;ldn Elongation de Tipo ! type: BHN
. Ares
Offset Method EUL Method Lo
Specimen condition Test Size Area Req. V. EUL|Req.| V. | Req- JReq. | V. | Req. | YSAUTS 2 |Req.] V. Area Req. Req.
Heat JTesth* Tarnp Min obt. Min_} obt. | Max } Min_} obt | Max o 7 | Min | obt Red. Min V. Obt. Max
Zons ec! N [ 0.2% : Req. :
Zone PIT {TypelOd] "C Inches Inchs2 Ksl % _ Ksi Ksi 1 % Min { %
81135 | ssa4a7f cm | PRO st L ltamrdoess x o8} crw os b 42 | et 80 {145 s | 202 420
81135 | sses4p | cm | PRO sT | L fTamT{osee X o719 o7z os | 4 | &1 80 | 7ae 282 424
81335 | ssass1] cm | PRO st | L JtamT[ogss X o726| o7a o5 [ 42 | sea g0 ] 758 508 | 282 421

e
T
)

OTA | NOTE: ARENE R

B

e

fi e

Lu
T= Tran
PIT = Tubo!
EXT=

M= Madio/ i

# 03314333

& . S 1]
| 00FE

DITt DDENDA |
{ SIGNED

DATE, . Soeeeh /0%

CE




CONFORMS TO ASME SEC 1l PART A
2024 EDIJION 200©_ ADDENDA

1 i SIGNED . I SIDERCA S.ANC.
] DATE o o1 ) DBE‘Z EAH:A) S!létlnl 250
. = Tenaris INSPECTION CERTIFICATE = o258
(BS EN 10204 3.1: 2004 - [SO 10474 3.1B; 1981) Erfrrpteiiodi
Cliente / Customer Expediante’ Mamfacluring Ordar Namero / Number Fecha /Date Pég./Page
VAN LEEUWEN CANADA S5H243.06 335417 09/08/2006 2/ 6
Producto / Product Crden dos Compra/ Purchase Order ftem | Referencia del Clianle / Customer Reforence
CARBON STEEL FOR SERVICES AT LOW TEMPERA 45000383 00006 | 45000383
Norma / Stendard Grada / Grade Exiremos / Ends
ASTM AS3VASME SA333 GSA Z2245.1-02°CANADA TENARIS P4.18-01/00 OCT 24,2003 156+29011 BEVELLED AT 30 DEG. ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie Extema / Exfemal Surface Cantidedes / Quanfities
18830 x 1826 mm 160 67.56 KG/MT DR (SP) VARNISHED 25Pz 33139 m 22265Kg
6&B x 0719 inches 4535 LBIFT 25Pcs 1087.24 Ft A49064Lb
Q“SAYOS UIMICOS / CHEMICAL ANALYSES
Gl %% [%f %1% )% (%)% % %] %)% i%f%l% )% I%ls% )% %] %i% %] %l%[%]%]) % % % % % %
clst|mnjcr|mojwWcairPis|N|V|A]snjcul As|No|T |PoiSbjColZzr|BIfCalB] N]OMg}H] Cot [Caz] Pom |Sum1] Sum2[Sum3} R1[R2 JR3
X100 %1000 X 16600 v 700 %1000
Colada | Heat| Max 50 | 138 25} 28 140! 30 {110 10 40 0 1000
Heat Min 10{ 4 { 15 - 29
enzayo | Prod| Max sol 135 25| 25 11 30 {110 10 i 40 1000
Test Min 10] 40 15 30
B1135 Hemy 19 261104} 4 3 1] 1] 1 dp 2B S146] 271713 ) 1 B 1G] 0y W] 1] W a8 . 155 R
| 558447 )} Prod 13 25101 4 2 1 b} 2 k1] 1 ) 5 | R 1 Bwy 3 1 1 2 0] 1 1 | 34 28 M8 7.7
{ 558549) Prod 4] 28104} & 2 ] ® 2 1% 1 261 o ) 427 2 31 3 1 4 3 p] 9 3] 1 8B 4 33 30 123 T4
{ Al Prod 14 21§ 405) S 2 L] ] 4] M7 6 f40) 2321 4 4 L] 3 10 ¢ %] 1 40 20 \! i 2
-' i g 8 G e e L U Z:
] " itk by N
G : :
NOTAS s 00 "P= Andlisa do i it Carbon o == PP Part per million T e L
f am—te Ayl
CEQ1 NS RAMOAVANEVEHEB)) A, e e
[5um 1 3 B
[r1= ] Thull

i



SIDERCA S.ALC.

="
——— - O Jorge A, Siminl 250
R~ B2B0AMHA) C.
=Tenaris INSPECTION CERTIFICATE S,
{BS EN 10204 3.1: 2004 - 150 10474 3,1B: 1991) EHEYPEER
Cliente / Cuslomer Expadientes Manufacturing Order Nomero / Number Fecha/ Date Pédg_fPage
VAN LEEUWEN CANADA 5/1243.06 335417 09/08/2006 6§ I 6
Producio / Product Orden de Compra/ Purchase Crder item | Referencia dal Cliente 7/ Customer Reference
CARBON STEEL FOR SERVICES AT LOW TEMPERA 45000383 00006 | 45000383
Norma / Stendard Grado / Grade Extremo / Ends
ASTM ASIVASME SA333 CSA 2245.1-02'CANADA TENARIS P4,18-01/00 OCT 24,2003 186+25041 BEVELLED AT 30 DEG. ASTM
Dimensiones / Dimensions Schedule |Peso Nominal / Nominal Weight Longftud / Length Superficle Fxierna / External Surface Canlidades / Quantities
16830 x 18.26 mm 160 67.56 KG/MT DR (SP) VARNISHED 25 Pz 3B139m 22265 Kg
658 x 0719 Inches | 4535 LBIFT 25Pcs  1087.24 Ft 43064 Lb

b

8 o material aqul dascripto ha sido fabricado

#3568 2 copy of i, he must
responsibRy for any




. 518378
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| # = || 321Kol

Coutract No.: 2110000785 HENGYANO VALIN STEEL TUBS €0., LTD B 17— 1133506
L/C NO.: 8FAHDS-00364 Add: 10 Dalixincun, Hengyang City, Hunan, China

Name of Customer: CE FRANKLIN MILL TEST REPORT Tel and Fax: +36 734 8873739 8872942
P.O.NO.: PO.2054939-OR-2100-A Date: SEP. 1, 2008 (Revised date NOV. 13, 2008) Cable 6993
DESCRIPTION: SEAMLESS CARBON STEEL PIPE FOR OIL AND GAS USE P.C. 421001
TOTAL: 1994PIECES, 16BUNDLES, 38.443MT, M_Fl Page: 112
SPEC: ASTM ASIB-2007/A1068-2006s, ASME SAS3B/SA1088-2004, APl 5LB, PSL1-2004, NACE MR-0175-2003 CERTIFICATE NO 08-1-09-4
L
Noj PATCH | BT SIZE - BUNDLES { PECES | FEr | VANTTY ACTUAL WEIGHTRMT)
1 | s88700008 | 08105798-2] B 3/4” % 0.154° % 20FT 1 157 3140 2.108 N/A
588100578 | 082058412 | B 17 % 0.179" * 20FT 3 381 7620 7. 53 N/A
588100579 | 08205852-2} . B 1* % 0.179° * 20FT g 1143 22860 22. 608 N/A
588100578 | 08205841-2] B | ° 17 * 0.179" * 20FT 3 313 6260 6. 191 N/A
DELIVERY NONDESTRUCTIVE TEST CHEMICAL COMPOSITION %
NO. .
CONDITION BT ur c| sI ™ p S Joul|mi Jor || v ]oTi B M | CE
1 | coLD-DRAWN(TE0T) OK N/A 0.21 o0.270.53  Jo.ooo  fo.on1 fo.02 fo.or Jo.o3 fo.or fo.01 fo.002 Jo.0001 fo.o;1 o.310
COLD-DRAWN(780T) OK N/A 0.19 0.2700.53  fo.oo0  Jo.x2 Jo.e3 Jo.or Jo.03 Jo.ox Jo.or Jo.ooz fo.oeer Jo.oor |o.201
COLD-DRAWN(780T) OK N/A 0.:20 0.27)0.53  fo.c0e  o.ou1 Jo.o3 Jo.o1 Jo.03 Jo.or Jo.ox fo.002 Jo.c00r Jo.oox Jo.3m
COLD-DRAWN(720'C) oK N/A 0.19] 0.27{0.53 Jo.009 Jo.or2 Jo.03 Jo.or Jo.03 Jo.o1 Jo.01 Jo.002 lo.0001 Jo.co1 fo.20:
NO b (PSD IELD (% TWPACT _TEST
TENSILE STRENGTH { - =~ = {|FLONGATION . . HYDROSTATIC | FLATTEN BEND  TEST
: Temp | Dime(mes) [AXV €5) | Orieotasion| HARDNESS TEST TEST
Full L, Lo=50mm
1 69600 45676 41 N/A|] NA N/A N/A HRC <22 850PSI N/A 0K
71775 50025 32.5 NwA| wa | wa | wa | HRe<z 850PS1 N/A OK
70325 45675 4.5 NA| NA | va ] wa | HRe<z 850PSI N/A : 0K
Fuli ,.L, Lo=50mm
71775 | 50025 | 325 wal wa | na | wa | mre<22 850PSI N/A OK

REMARKS 1. We herelry certify that the material has been manufactured, sampled, tested ami inspected in accondance with the required standerds,
2. Properties compliance to DIN 50049 3.1.B /UNI EN 10204 3.1B '
3. BRINELL /Rockwell hardness certified to NACE MR-0175-2003
4, SPECIMEN SIZE (Pipe end, Longitudinal, Gauge Length=2")
A.Forpipes 1" full length specimen were used;

CONFORMS TO ASME SEC 1l PART B

B. For pipes 1" longitudinal strip specimen wGONRDARISTM ASREETE Frgth patlon is 3/4". 208 LEDITIO Ly
5. Origin: Made in China. 2007/"Eurn0% zoog ADDENDA SIGNED ‘é_%gmm

TO ANSI B36.10
6MATERIALS CONFIRM S| |BATE N

A CE= ol 58




The information contained in this drawing is the confidential property of Platinum Energy Services Corp. No port thersof shall be reproduced or communicated to a third party without written authorization from Platinum Energy Services Corp.

P-—220

TEXSTREAM 2500 TRIPLEX METHANOL PUMP
3—HEAD MODEL 25F13 C/W 1/4" PLUNGERS

HIGH PRESSURE BUNA PACKING C/W BUNA O—RINGS

0.5 HP, 1800 RPM, 230—460V/3PH/60HZ XP MOTOR
OUTPUT RANGE FOR ONE(1) HEAD IS 0.29 TO 2.71 UTRES/HOUR

TOTAL OUTPUT RANGE OF THREE(3) HEADS IS 0.87 TO 8.13 LITRES/HOUR

MAX DISCHARGE PRESSURE IS 4000 PSIG

4" 150# RFWN
QLOW DOWN 10 FLARE}-H+

6" 900§ RFWI

1" NPT

INHIBITOR SUCTION

BY OTHERS

1" NPT

SUCTION

[ METHANOL - -lH——xxt ~—+
I g N
1

BY OTHERS

&,

N

¥
'L_

t
'
CORROSION >--| :
)
]

P—=230 _QHI:_ZQ_Q
TEXSTEAM SINGLE HEAD CHEMICAL INHIBITOR INJECTION PUMP MODEL: RUFFNECK
A SINGLE HEAD MODEL TEX25G41AMW6E8 C/W 3/16" PLUNGER 7.5 KW F X 5-~480-075
SDP-1000 PACKING C/W FLUOROSILICONE O—RINGS ELECTRIC HEAT1ER4 p& EROOF

0.5 HP, 1800 RPM, 230—460V/3 PH/60 HZ XP MOTOR
OUTPUT RANGE FOR ONE(1) HEAD IS 1.92 TO 18.96 UTRES/DAY
MAX DISCHARGE PRESSURE IS 6000 PSIG

INSTR. VENTS

(NOTE: NO AIR-VENTING INSTR.)

Cso

1 FAl
ELECTRIL MOTOR

SAMPLE QUILL
| SUPPLIED BY HUSKY

T -1
I
I
|

2" 900f RE]

1]

A Bod——— X I———{od— [
2"-900# 2"—900§ 2°-900f 4"x2" P
Bv F.0. BY 1 1/2"-900§

&

APOURIZING PROBE
SEE NOTE §15

_I SAMPLE QUILL
I SUPPLIED BY HUSKY

2"~B%oo#
| Pecdpod
| 2'—6%00#
V/H I -
|
—d

H 62"

I
|MIN 5 PIPE DIAMETERS
OF STRAIGHT PIPE

1/2"g

BvV

&/w THERMOSTAT

NS

6AC/HR
1/4 HP/120 VAC/1PH/ 60 HZ,
c/w THREMOSTAT & HO,

VENT TO

1/2%1/4"
EAVE 17

X 1/4°NPT X1/4" NPT

SET @ 14000 KPAG
(2030 PSI)
BLOCKED FLOW
8.13 LTR/HR

O 1/27%1/4"

=
17-900¢

UH-200!
1
[
!
|
|
I
1 - P ik
[CZe00# ®F g" '—I -
INJECTION QuILL
SUPPLIED BY HUSKY | |

GAUGE VALVE BLOCK
AND BLEED AS PER
VALVE LIST

¥

1

@
<
6—.

L

1%1/2"
USE 1/2° TUBING ALL THE
WAY TO THE INJECTION QUILL

X 1/4NPT X1/4" NPT
SET @ 30500 KPAG
(4423 Psi)
BLOCKED FLOW
8.13 LTR/HR

A 1/27X1/4"

GAUGE VALVE BLOCK
1/ " AND BLEED AS PER

VALVE LIST

1"

N

EX PROOF
A

1" NPT

1"X1,/4"
1/4"
BV

SPARE

BA
Pog

1°X1/4"
1/4"
8v

INST. AR SUPPLY

1/2" NPT

>
1"x1/2"

e
=
T
=Ty
£
e

byj—{ METHANOL oUT »

0.065" WALL TUBING

HORIZONTAL INSTRUMENT AIR
30 GALL

y—250

VOLUME TANK
ON MAWP 200 PSI
REGISTERED IN AB, BC, SASK, MAN, ONT

DATE:

APPROVED FOR

CONST‘BH%U ION

SIGNED:_/ 2 .
RE

VISED
DESTROY ALL PREVIOUS COP

EQ

NOTES :

1. MINIMUM TUBING WALL THICKNESS 0.065".
ALL TUBING TO BE 316 SS, TUBE FITTINGS
SWAGELOK 316SS.
2. ELECTRICAL BY OTHERS.
3. SUPPLIED BY OTHERS INSTALLED BY PESC.
~FE 200/250
—TE 200/201/250

4. SUPPLIED AND INSTALLED BY OTHERS.
—MVT 200/201/250

5. 10% IMPACT TESTING ON ALL WELDS.

6. 100% X—RAY.

7. PWHT.

8. P.ENG STAMPED BUILDING & SKID DRAWINGS.

9. BUILDING
R20 ROOF, R12 WALLS
TWO(2)—40" X 40" SLIDING WINDOWS C/W SCREEN
EAVES TROUGH, ICE RAKES, DOWNSPOUTS
TWO(2)-DOOR CANODIES

B e

EXT. WALL & TRIMS PER HUSKY BLDG. SPECIFICATION

24 GAUGE WHITE LINER

6 MIL. VAPOUR BARRIER

TWO(2)-3'-0" X 7°—0" DOORS PANIC, IWG GLASS
LOCKS, CHECK CHAIN

WEATHER STRIPPING THRESHOLDS

TWO(2)-12" X 12° LOUVERS C/W SLIDERS & SCREEN

TWO(2)—EXHAUST FANS 6AC PH EX PROOF
10. WELDED PIPING 1 1/2" AND LARGER 1/B" CA.
11. DSH SPEC:

PIPE SCH 160,SA-333 GR.6;

WELD FITTINGS: SA-420 WPL6

ALL FLANGES SA-350-LF2 CL1

AlL GASKETS 316 SST FLEXIBLE GRAPHITE

ALL BOLTING SA—193-B7M/SA—194—-2HM
12. ASH SPEC:

PIPE SIZE 1-2" SCH 80,SA—106B,

PIPE SIZE 3—6" SCH STD,SA—1068.

WELD FITTINGS:

ALL FTTTINGS SA—234 WPB

ALL FLANGES SA—105N

ALL GASKETS 316 SST FLEXIBLE GRAPHITE

ALL BOLTING SA—193-B7M/SA—194—2HM
13. THREADED PIPE

ALl THREADED PIPINGS SA—106B SCH 160

ALL THREADED FITTINGS SA—105N 3000#

ALL THREADED NIPPLES SA-106B SCH 160
14, SKID

3/16" CHECKER PLATE FLOOR

3" SPRAY FOAM FIRE RETARDANT UNDER SKID INSULATION
CONTAINMENT AROUND PUMPS SEAL WELD TO CHECKER PLATE

1S, PAINT
PAINT PREP SSPC SP6
2—~COATS CLOVERDALE DTM POLYURETHANE ENAMEL
(ALIPHATIC URETHANE) WARM GRAY
APPLICATION AS PER PRODUCT SPEC

16. AE~200 HEAT TRACING AND INSULATION BY OTHERS.

17. AE-200 VAPORIZING PROBE & INSULATION BY OTHERS.
18. AE-200 PRV-200 SUPPLIED BY CUSTOMER, INSTALL BY PESC.

NOTES:

ENGINEER'S STAMP

DRAWN BY

08/05/13 CLIENT

ADDED V-250

007/23]

BX

RWS

REVISED AS NOTED

03/06/18

BX

RWS

REVISED AS NOTED

09/06/04

BX

RWS

09/06/03]

BX

RWS

18378—SKD-01

STRUCTURAL STEEL — PLAN ISSUED FOR CONSTRUCTION

09/06/01

BX

RWS

18378-GA-02

GENERAL ARRANGEMENT —  ELEVATION RE~ISSUED FOR APPROVAL

09/05/26

BX

RWS

18378—GA—-01

4
3
2
1 REVISED AS NOTED
0
8
A

GENERAL ARRANGEMENT — PLAN ISSUED FOR APPROVAL

09/05/19)

SW

RWS

REFERENCE DRAWINGS DESCRIPTION

DATE

ICHK'D|APP'D

CHK'D BY

09/05/13

AFP'D BY

W

09/05/13

CADD REF

18378—-PID-01.dwg

SCALE

NTS

HUSKY ENERGY
c/o GAS LIQUIDS ENGINEERING LTD.
WOLVERINE DEVELOPMENT PROJECT B—49-C/93-P-2

BLATING

TITLE

Energyk

SALES METER SKID PACKAGE
PIPING & INSTRUMENTATION DIAGRAM

JOB NO.

Services Corp.

CALGARY, ALBERTA

18378

NO. REV
18378-PiD-01 4




The information contained in this drawing is the confidential property of Platinum Energy Services Corp. No part thersof shall be reproduced or communicated to a third party without written authorization from Platinum Energy Services Corp.

12" x12" LOUVER (LOW)

FABRICATION NORTH

o=l

\'__\

==

P-220
(SHOP LOCATE)

P—230
(SHOP 'LOCATE)

TIE-IN SCHEDULE

MARK | SIZE/RATING ELEVATION DESCRIPTION
A 6" — 900§ 45" (1143 mm) | SOUR GAS INLET
B 6~ — 900§ 45" (1143 mm) | SOUR GAS OUTLET
c 4> — 150§ 45" (1143 mm) | BLOW DOWN TO FLARE
D 1" NPT SHOP AIT METHANOL PUMP_SUCTION
E 1°_NPY SHOP AIT CORROSION INHIBITOR SUCTION
F 1/2°  TUBING SHOP_FIT METHANOL TO WELL HEADER
G 1" NPT SHOP_FIT INSTRUMENT AIR INLET
(H 17 NPT SHOP AT =250 pSV 0UT

[ii—r (SH&wzggga
| 1143 (DASHED FOR CLARIFY)
oo’
Ll DOOR —
- ol S
N
P=Cq f
oy 8 DSH _ ASH CONN. WITH
t xon (9001 (1504) INSTR. VENT HEADE)
ﬂ—'—_» -‘\_I;—(l Iﬂ
DATUM 2 =] . 3 ==1
Y EXHAUST FAN 12" x12” LOUVER (HIGH) 407 x40 [WINDOW EXHAUST FAN
b=
HOP_FIT <_-|_
= 2Ho 189 9/16” B
3 fo /1P\ [4815
\H/
16096]
7N
L ;_: L4 1/2" THD LINE -
NS FROM P—230
AE ol (CORR. INHIBITOR PUMP
99 /‘chMPLE QUILL 0
| L 50, INJECTION QUILL
= CONN, WITH /[
! I INSTR. VENT HEADER
A TN ==
=) 250 DSH | ASH
- [~ <& h-
2ol - : = g00#)(150
e ol SRS ol5 (
<9 o~ i3
Tle B o H L ':F,[
g oS /T ATt [y I8 rfi |
\A/ __l_ I T \LU/'— ' 2 ~UAAUFR I
FE L 1
S0A250,
= |
M
00
DSH | ASH
(9004) (1504)
ol P-220 P-230
12 DATUM=T.0 CHICPL AN - .
TN
PNy
0 2
- ELEVATION VIEW
NOTES: 1. )) ﬂagﬁ;s'%%os ATROE ANSI 83:4 g T'gCURRENT EDITION). ENGINEER'S STAMP DRAWN BY sw 09/05/23 CLIENT
S IN MILLI
ELEVATION DATUM = T.0. /] CAKD BY 09/05/23 HUSKY ENERGY C/0O
[T)mli:r?slluoﬁfss"ros C&R.FER Fsggsstﬂz TELAN DATUM. ZAN APFDEY ;x’s 09;05;23 GAS LIQUIDS ENGINEERING LTD.
3% 2 SERAY FOAY FIRE RETARDANT UNDER SKID INSUCATION, | > T oo o J09/07/23| Bx | s R ScAE B—-49—C/93—P-2/WOLVERINE DEVELOPMENT PROJECT
4.} SHIPPING DIMENSIONS: 20° (GOSGmm)xB -0’ (2438mm)x9 -2 3/8'(2803mm) 18378—GA—01.DWG 3/4 =1'—0"
5. SHIEPING WEIGHT: TOTAL WEIGHT = 15,000 Ibs (6804 kg) 1 | DELETE ASH/AUH SPEC BREAK sw [09/06/04] sw | rws —
6.) PIPE SUPPORTS SUBJECT TO Q‘IANE UPON ASSEMBLY
[} ISSUED FOR CONSTRUCTION sw |09/06/01f sw | Rws
T P o oG G AL B — 1 SALES METER SKD PACKAGE
PRODUCT sP 18378-GA-02 GENERAL ARRANGEMENT — SECTION VIEWS "A—A"&"B-B' B REVISED AS PER CLIENT'S MARK-UP sw [03/05/27] sw | Rws GENERAL ARRANGEMENT—PLAN & ELEVATION VIEWS
18378-PID—01 PIPING & INSTRUMENTATION DIAGRAME A ISSUED FOR APPROVAL sw [03/05/23| sw | RwS
- - Eﬂergy Servu'es corp JOB No. DRAWING NO. REV
REFERENCE DRAWINGS REV DESCRIPTION BY | DATE [cHKD|aPPD CALGARY, ALBERTA 18378 18378—CGA—01 2




The information contained in this drawing is the confidential property of Platinum Energy Services Corp. No part thersof shall be reproduced or communicated to a third party without writtan authorizotion from Platinum Energy Services Corp.

FABRICATION NORTH

45"
114.

1/2° THD LINE
FROM P~230
(CORR. INHIBITOR PUMP)

INJECTION QUILL

90 7/8"

r—SAMPLE QUILL

P-230

P—220

45"
114

ATUM=T.0 CHK.PL.

V. A

20°

[6096]

/ A"\ SECTION
N

QUILL

" .
s I -t - I
z 9B 35
NEARYEEN _ VAT z»fl
= \C/“JE M B
2 Y
/TP : lo|
VA=)
o
[e)
I
wn
|
-220
ATUM=T.0 CHK.PLA - P—230
— 78"
2 3/8” [7981T
[315]
18"
457 g
[2438]

/B SECTION

T PPROVED FOR
QUALITY CONTROL

CONSTRUCTION

JUN 0 4 2009

NOTES:

- S Y
ENGINEER'S STAMP DRAWN BY sw 00,/05/23 CLIENT
CHKD BY - 08,/05/23 HUSKY ENERGY C/0
AFPD BY WS 09/05/23 GAS LIQUIDS ENGINEERING LTD.
S B-49-C/93—P-2/WOLVERINE DEVELOPMENT PROJECT
CAD REF SCALE, . ., .
18378-GA—-02.0WG| ~ 3/4°=1'-0
0 | ISSUED FOR CONSTRUCTION sw [09/06/01] sw | Rws e SALES METER SKID PACKAGE
18378-GA-01 GENERAL ARRANGEMENT — PLAN & ELEVATION VIEW 8 | REVISED AS PER CLIENT'S MARK-UP SW [09/05/27] W | Rws pL Tl GENERAL ARRANGEMENT — SECTION VIEWS
18378~PID-01 PIPING & INSTRUMENTATION DIAGRAME A | 1SSUED FOR APPROVAL sw Joo/05/19] sw | Rws . —
Energy Services Corp. [ NGO, REV
REFERENCE DRAWINGS REV DESCRIPTION By | DATE [cHiD|aPPD CALGARY, ALBERTA 18378 18378—GA—02 0




of Platinum_Ene art_thereof shall be reproduced or communicoted to o third without written authorization from Platinum Enel

Is the confidential

The_information_contalned In_this drawin

BILL OF MATERIAL
ITEM REQD DESCRIPTION
1 5 [We x 15 x 19-5 3/4" LG 640.21 G350W
2 2 |[we x 15 x 8'~0" LG 040.21 G350W
3 1 [we x 15 x 1'-2 3/4" LG £40.21 G350W
4 1 |we x 15 x 2'~5 3/4 " 1G 640.21 G350W
5 1 |we x 15x 2'=5 3/4 " LG 640.21 G350W
s 1 |we x 15 x 1'-2 3/4 " 16 640.21 G350W
7 4 Jl2x2x1/4x 1'-2 3/4 " LG 640.21 G300W
8 4 |2 x2x1/4 x 2-5 3/4" 16 640.21 G300W
9 4 [l2x2x1/4x2-53/4"16 640.21 G300W
10] 4 fex2x1/ax1-23/4" 16 640.21 G300W
FABRICATION 11 | 2 Jca x 5.4 x 1'-2 3/4" 16 £40.21 G300W
12 | 2 fc4 x 5. = - 640.21 G300
___NORTH x 5.4 x 2' 5 3/4. LG 1 W
e 13 | 2 o4 x 54 x 2-5 3/4" 16 640.21 G300W
14 | 2 [c4 x 54 x 1'-2 3/4" LG 540.21 G300W
15 | 4 |UFT LUBS 3/4° THK PLATE, 5 15/32° x 14" (CUT PER DWG) |G40.21 G3SOWT
16 1 |3/16" THK CHEKER PLATE, 20'~0" x B'—0" 640.21 G300W
151 176° 204 * ALL BOM |TEMS DO NOT INCLUDE WELD GAP (SHOP CTS)
36" 64" 92° 120" [3835) [4470) [5182]
[914T ] [1826] | [23377 [3048] | N
15
o 2
LE ) !
o8 SN o
@ —(7) 156, - - ]
L 1
[ o e e e e e 0 e e i et e s o S S S G S T S S 0 0 S 7 S S S 0 D L i et S S S et e S G e S 4 '
[} 7 [}
c i o :
" @\5 ! ! . PPROVED FOR
: : | o o e L®  |~ONST
; | . | I”ONSTRUCTION
2 1 1 1
o] & D] 1 A | K
Ki é a N E i L o e o e e e e e e e v —  — — — ——— —— — - —————— " o T T = = (RR - - S T S - T S - T T - S e o St e T ————— ] : fl .
o N o N H ; \ 0 09
: i i 15 JON 0 )0
- "
e W [} 1 ]
A=A ] 1 !
! O, RO HAONE NORNINOG, hAO) !
I I i
! ! ! o - e————cd
H
! 1
i | -
Wb ! -2
w2 ! [356]
DATUM 15 .
. ‘ | //‘R 2 1/2
[3\]
S "<
. P Q-
=t 15 A
E "
g o g 2" 5 HoLE
[203]
o ITEM 15 LIFT LUG DETAIL
(OVERALL DIMENSION) (NTS)
REQUIRED 4
NOTES: ENGINEER'S STAMP DRAWN BY oJ 08,/05/15 CLIENT
1. SKID FRAMING SHALL BE OF SOLID WELDED CONSTRUCTION, q
6mm CONTINUOUS FILLET WELDS, COPE ALL FRAMING MEMBERS CHKDBY BX 08/05/15 HUSKY ENERGY
INTO' ONE. ANOTHER. ;i o APFDEY s B0/0s/i5 c/o GAS LIQUIDS ENGINEERING LTD.
2. ALL WELDS TO BE GROUND FLUSH ON BOTTOM OF SKID. —pP—
3. CHECKER PLATE SEAM; CONTINUOUS SFAL WELD ON TOP SIDE, CADREE SCALE WOLVERINE DEVELOPMENT PROJECT B-49-C/93-P-2
STITCH WELDED TO UNDERSIDE OF SKID, AS REQUIRED. 18378-SKD—-01.dwg|  3/4"=1"-0"
4. SURFACE PREP: SSPC-SP—6. THE
PAINT: TWO (2) COATS OF CLOVERDALE DTM PLYURETHANE ) ISSUED FOR CONSTRUCTION LL [oa/06/01] Bx [ RWS |
ENAMEL (ALIPHATIC URETHANE) WARM GRAY, APPLICATION 5 e ISSUED FOR AEPROVAL o7 [oo705/28] o [ pL A T SALES METER SKID PACKAGE
. PER PRODUCT SPEC. - STUCTURAL STEEL PLAN
5. 3" SPRAY FOAM FIRE RETARDANT UNDER SKID INSULATION. 18378-CA-01 GENERAL ARRANGMENT—-PLAN & ELEVATION VIEWS A ISSUED FOR APPROVAL DJ 103/05/19) SW | RWS .
6. OVERALL DIMENSIONS: 20'-0°L x 9'-4"W (6096mm x 2845mm) Ener’y Services c"p. JoB T, DRAWING No. REV
WEIGHT: 4 570 Ibs (2 073 kg) REFERENCE DRAWINGS REV DESCRIPTION BY | DATE APP'D 18378—SKD-01

ICHK'D]

CALGARY, ALBERTA

18378

0




without written authorization from Platinum Enerqy Services Com.

Juced or communicated to a third

of Platinum Ener:

The information contained in this drawing is the confidential

BILL OF MATERIAL

PIPE
MK SIZE__ | SCHEDULE | DESCRIPTION MATERIAL 5/H
1| 4m 7 160 | PIPE SWLS SA-333-6r.6 S
23()9 g 2m 6 160 | PIPE SMLS SA-333-6r.6 s
FLANGES
FABRICATION 2 MK QY] SIZE | RATING | SCHEDULE ] DESCRIPTION MATERIAL G
NORTH 413 2 | 900f | 160 |FLANGE RF WN SA-350 201 [S
2 (AR \D s F 900§ 160 | FLANGE RF WN SA-350 LF2 (L1 [S
R 200 64| 6 9004 160 | FLANGE RF WN SA-350 P2 01 |S
N e WELD FITTINGS
SN N MK [ Q1Y SIZE SCHEDULE | DESCRIPTION MATERIAL 5/
N N ﬁ, - 74 I 160 | ELBOW 90 DEG LR BW SA-420-WPL6 S
2 NN @ [0 —
2 RY Q| o8I D= 8 | 1 6 X 4 160 | REDUCING TEE BW SA-420-WPLS S
RE\ 'K\>§( & | N N < & /1\ 9|3 2" ON 6 160 | WELDOLET SA-350 (F2 01 |S
QA Y| QN 10 - GASKETS
§= N 'ﬂq’%lm 18378-01-8 MK]QIY] SIZE | RATNG |DESCRIPTION MATERIAL 5/
SANY O (3| 7 900§ |RF 1/8" FLEXTALLIC FLEXICARB 316 SS F
NI
/T1P\ @@ NS N ) 2] 6 900§ | RF 1/8" FLEXTALLIC FLEXICARB 316 55 F
\A/ () ' % NN BOLTS (SEE NOTE 8)
| bk'& MKl Qi SIZE DESCRIPTION MATERIAL K /H
I 12| 3 SIS | 7/8° X 5 3/4" | STUD BOLTS CW/2 NUTS~8/SET SA—193—B7M/SA—194—2M | F
N N 13| 2 SES |1 1/8" X 7 1/2° STUD BOLTS CW/2 NUTS—12/SET | SA—193—B7M/SA—194—2iM | F
@ < N SUPPORTS & MISC
IR Sy, MK[QY]  SiZE [ DESCRIPTION MATERIAL /]
N @ { 203 /@) S §Q‘)| 14| 1| &  |SENIOR METER RUN (SUPPLIED BY OTHERS) F
o (FEN AR
o8 < N
7 N 200 NG
2 SR
@ | sVl
2 & N
| @ SN
N & [18378~01-A]
{ !
lgy /@ (1 34 )
19 l .
51 0 Hoaiy . i * e )
udr 2 N
51 T8 <Oy N
7 oage D) ~8 Uy ') 385
NOTES REP < 3 Rl
© (REF% Sl S
1. REGISTERED QUALITY CONTROL PROGRAM AQP 1084(S). S
2. EXTERIOR & INTERIOR OF PIPE TO BE FREE OF WELD SLAG, ) by 1981 AP PR VED FOR;
SPATTER, GREASE, MOISTURE, ETC. 03 1] CONST RUCT] E
3. ALL DIMENSIONS ARE IN MILIMETERS, UNLESS OTHERWISE NOTED. R ‘ ON'
4. ALL PIPING CUT LENGTHS ARE CALCULATED WITH A (3 mm) DATE !” _/1 i
WELD GAP. g —‘7 :
5. FOR TACK WELDS USE PES-WPS-02. 1 1 SIGNED: /] .
6. PAINT PREP SSPC SP—6 24 : é omeea |
2 COATS CLOVERDALE DTM POLYURETHANEFINISH: ONE(1) SHOP (826) DE R VISED
ENAMEL (ALIPHATIC URETHANE) WARM GRAY, APPLICATION PER | BESTROY
PRODUCT SPEC. )Y ALL PREVIOUS COPIES !
7. DESIGN PRESSURE EQUALS MAWP. T
8. STUD SHOULD WITH JET-LUBE MOLY-MIST SPRAY LUBRICANT OR
EQUAL.
LINE NUMBER GAS INLET SPEC DSH FLUID SERVICE NORMAL FLUID SERVICE P:’Si‘iog;-:; (LTEST EDITON & ADDENDA) Wps PES_WPS—02,/04 [/ ‘ . CLIENT HUSKY ENERGY C/O
i DES-PRESS. 13,650 WPa (2159 Psp)} | 0.1182" (3mm) MWM@M GAS LIQUIDS ENGINEERING LTD.
! ;::”P' s0C (122F) A SANDBLAST  sspc—sp-6 A =t PROJECT B-49-C/a3-P_2
| / o / \\ PRIME s 6 0 —49— —-P—
e 29¢ (-20%) /2 SEE NOTE Energy Services Corp.
J— —_ 2 REVISED DESIGN DATA . 09/06/04 | SW SW | ﬁwg TEST PRESS. "22,335 kPa (3,238 ps») PAINT SEE NOTES 6 ’y P WOLVER'NE DEVELOPMENT PROJECT
- — 1 | REVISED MEMS 4,569 TO LOW—TEMP. MATERIAL 09/08/03 | sw | sw | pws |RADIOGRAPRY o0~ = INSUL NO DRAWN BY sw 09/05/28 |FROM SKID EDGE (TP—A)
- - 0 | ISSUED FOR CONSTRUCTION oo/os/28 | sw | sw | rws |V g |MPACTTEST . | MEATTRACE ., CHIDBY sw oo/05/28 |™©__ SKID EDGE (TP-B) & 1S0-02
REFERENCE DRAWINGS REV. REVISION DESCRIPTION DATE | BY [CHK'D|APP'D DESIGN DATA APPDEY RWS 0505728 | azs | 18378-150-01 | 10F1 IREV'Q




BILL OF MATERIAL
PIPE
MK] QY SIZE__] SCHEDULE | DESCRIPTION MATERIAL 5 /H
1] 10m T 80 |PIPE SWLS SA-106-8 F
2| Im 7 80 |PIPE SMLS SA-106-B S
FABRICATION /1\ 3 m 2" 160 | PIPE SMLS SA-333-6 S
NORTH 4| m 7 S0 | PIPE SMLS SA-106-B S
FLANGES
MK]QIY] SZE | RATNG | SCHEDULE | DESCRIPTION MATERIAL 5 /H
g A 52| 2 900f | 160 |FLANGE RF WN SA-350 LF2 CLT__[S
K 2| 7 9004 80 | FLANGE RF WN SA—105N S
z 61| 4 1504 | SID. |FLANGE RF WN SA—105N S
£ /1\ 711 ¢ 900§ | 160 | FLANGE RF WN SA-350 LF2 01 [S
: WELD FITTINGS
£ MK [ Q1Y SIZE SCHEDULE | DESCRIPTION MATERIAL /A
g A 8 [ 2 7 160 | ELBOW 90 DEG (R BW SA-420-WPLE S
< 8| 2 7 80 | ELBOW 90 DEG LR BW SA-234-WPB S
g 9 [ 1 rX7 80 | STRAGHT TEE BW SA-234-WPB S
2 A 10 1 TX7 160 | STRAIGHT TEE BW SA-420-WPL6 S
£ K y X2 160 | CONC REDUCER BW SA—420-WPL S
= 1A 1 £ X7 STD X 80 | CONC REDUCER BW SA—234-WPB S
3 12 ] 1 yX7 STD X 80 | REDUCING TEE BW SA—234-WPB S
H SCREWED & SOCKET WELD FITTINGS
E MK JQTY SIZE RATING | DESCRIPTION MATERIAL K /F
: 13 ] 1 1' 3000f | ELBOW 90 DEG SCREWED SA=105
z 14| 1 7 30004 | UNION SA-105 -
% 15 ] 1 X1 80 X 160 | CONCENTRIC SWAGE — BLE/TSE | SA-234-WPB S
g GASKETS
3 MKJQY] SZE | RATING ] DESCRIPTION MATERIAL 5 /H
H {7 7 900§ | RF 1/8" FLEXTALLIC FLEXICARB 316 SS F
E Bl2] ¢ 900§ | RF 1/8" FLEXTALLIC FLEXICARB 316 S5 F
: BOLTS(SEE NOTE 8)
3 MKl QY SIZE DESCRIPTION MATERIAL 5/H
z 19 | 2 SIS |1 1/8 X 6 3/4[STUD BOLTS CW/2 NUTS—8/SET SA—193-B7M/SA—194—2HM | F
20 | 7S0S | 7/8° X 5 3/4 [STUD BOLTS CW/2 NUTS-8/SET SA—193-B7M/SA~194—21M | F
VALVES
MK ]QY]  SIZE | RAUNG | DESCRIPTION MATERIAL VAME TAG_B/F
1] 7 900§ | CONTROL VALVE — FISHER D4 F
21 7 900§ [GLOBE VALVE RF (D.S1)/2\ F
Bl1] T 900§ | CHECK VALVE (WHEATLEY 820) |- . Z
w3 7 900§ | BALL VALVE RED PORT RF F
118378—-02—B| SUPPORTS & MISC
MK QY] SZE | DESCRIPTION MATERIAL /]
g NOTES: 25 1| 4 [SENIOR METER RUN (SUPPLIED BY OTHERS) F
-t
2| 1. REGISTERED QUALITY CONTROL PROGRAM AQP 1084(S). MAIINY 2=
o o O O s __ SUALITY coxXTRy
£ e -
# 3. ALL DIMENSIONS ARE IN MILMETERS, UNLESS OTHERWISE NOTED. TOVED FOR:
| 4. ALL PIPING CUT LENGTHS ARE CALCULATED WITH A (3 mm Q
2| WELD GAP. ( ) CQN TRUCTEON:
S e —%7‘“““""“2“"’“ '
£ . - - ™=} SPEC ASH DSH
5| 2 COATS CLOVERDALE DTM POLYURETHANEFINISH: ONE(1) SHOP SIGNED: ; oS pess 1'920(k;°F§278 PS)) ;3.29?1 ;;«;)(2.159 PS))
5| ENAMEL (ALIPHATIC URETHANE) WARM GRAY, APPLICATION PER pes.Tur._|S0'C_ (192" c (122
E sRODDE%%;SEEE'SSURE EQUALS) MAWP n S REVISED F G — T u—
2 8, STUD SHOULD WTH JET-LUBE NOLY-VIST SPRAY LUBRICANT O% DESTROY ALL PREVIOUS COPIES |
AL.
LINENUMBER g oW DOWN TO FLARE [SPEC DSH/ASH  [FLUDSERVICE \ORMAL FLUID SERVICE | e oans waresr comon & soomony |- PEs—wrs-c2/06 — | HUSKY ENERGY C/0
DES.PRESS. " SE crarT A 0.1182" (3mm) MWM@M GAS LIQUIDS ENGINEERING LTD.
PES-TEMP ke chawT SANDBLAST  sope_sp—s 7 p= PROJECT B—49-C/93-P—2
Mo SEE CHART PRIME  sEe NoTES 6 I A —-F=
— — P rrre— o T e o PR Energy Services Corp. WOLVERINE DEVELOPMENT PROJECT
- - 1 REVISED {TEM 3,5,7,8,10 TO LOW—TEMP MATERIAL 09/06/03 | SW | sw | rws |RADIOGRAPHY oo INSUL NO DRAWN BY sw 09/05/28 |[FROM [SO—01
— - 0 | ISSUED FOR CONSTRUCTION oo/05/28 | sw | sw !l mws [PV ygg | MPACTTEST . | HEATTRACE |, CHKD BY sw 0970528 | SKID EDGE (TP—C)
REFERENCE DRAWINGS REV. REVISION DESCRIPTION DATE | BY [CHK'D|APPD DESIGN DATA APPDBY RWS 00/0s/28 | ez | ssze-iso—02 | toFt |2




Specifications
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DESIGN SNOW LOAD = 1.1 Kpa
DESIGN WIND LOAD = 0.48 Kpa
BUILDING WEIGHT = Lbs

SHED BUILDING

EXT DIM : g x 20 x 8-8" 1:12 SLOPE
EXT WALL : 22 GA GALVINIZED GOLD — QC 27

EXT ROOF : 22 GA. GALVINIZED GOLD -~ QC 276

EXT TRIM : 22 GA GALVINZED METRO BROWN - QC 228
INT LINER : 24 ga. ALUN. WHITE

WALL INSU :  R-1

ROOF INSU : R-20
VAPOR BARR : 4-ML VAPOUR BARRER (MEDIUM)

FANS
12° WAL FAN, X.P., 1/4HP, 120V/60H/1PH, C/W HOOD, Gty = 2

LOUVRES
12" x 12" STAMPED LOUVRE W/SUDERS, Gty = 2

MAN DOORS

3’ x 7' DOOR, LH., WG, Qty = 1
3 x 7" DOOR, RH.,, WG, Qty = 1

WINDOWS
40™x40" WINDOW STD GLASS, SUIDING, SCREEN, DOUBLE GLAZED, Gty = 2

Seal

e
30/06/20@7

PERMIT TO PRACTICE

RONACO INDUSTRIES (1877) LTD.

Signature
Date

PH:279-2840 CALGARY FAX:279-6180

3¢/06/2007

Customer

PLATINUM ENERGY SERVICES CORP.

PERMIT NOMBER: P 5509
The Association of Professional Engingers,
Geologists and Geophysicists of Alberta

Project

BUILDING LAYOUT
JOB No. 18378

Location

CALGARY, ALBERTA

Dwn.by Date Job no. Dwg.no. JRev,
J.C.R. 6/18/2009

Cchk'd by Scale 8716 O 1 A
1/ =1



LHI j 3
(STANDARD)
SECTION A-A
SHAFT ORIENTATION

0°|

\_/
A

5

DO BE

SECTION A-A

BiLL OF MATERIAL o& rn ouv

ITEM|QTY DESCRIPTION

1 | 6" s/160 900% RF, MODEL 016C , NACE TRIM

LCC, SENIOR FITTING

6’ s/160, A333 GR6 COLD DRAWN SMLS PIPE

6" s/160 900% RFWN A105N FLANGES

1 1/2° 900% S/160 RFWN AIOON RFWN

3
5
3
"3 | 6’ 900k 316SS FLEX GASKET
ET] (2) 1-1/8°X7-3/4° BIM STUD W/(4)1-1/8°2HN NUTS

[

ISET)

DANIEL NAMEPLATE W/ METER RUN SN & TAGGING

36 OR EQUAL ¢

SA-36 OR EQUAL (CS BRACKET, SS NAMFPLATD |
6' S/160 CPA SIE FLG, FLIV cmnm, 365S_}

147°

80°

30-3/4' 48 3/4°
Ve

.
DC-19CVN

5) (Y

— A

o

[FLOW DIRECTION >

67" —
T

— 42’

32'

8.313"

o O l

Cg"“
_ @ &
(&)

4

‘B
OMONON©)

22" —
ll?’
Nzl .

e

1
1

1SET[ cP a XB-1/4° /G

& X 1 172" /160 VIL AIDSN

6" X 1” S/160  WOL AI0SN

1° 900% S/160 RFWN Al0SN RFWN w/ BLIND

g

a:lalmlnl'ao t loolsa]on | [eofro] o [
[

3
1

1

1SET| CP (4) 1X5-3/4" BZM STUD V/(8) I'PHM NUTS |
1_| 1’ 9008 316SS FLEX GASKET

SP-SSANDBLASTAND3MILEPBXYPRD£R

NDT REQUIREMENTS

RADIOGRAPHY: 1007 ALL WELDS, B31.3N ASNTII

HYDROTEST: _4 HOUR @ 3350 PSI, W/CHART

STRESS RELIEF: YES

HARDNESS TEST: YES

MAGNETIC PARTICLE: NO
LIQUID DYE PENETRANT: NO

INSPECTION YES|NO

STANDARD 14.3 Verificatiom X

FULL 143 VERIFICATION ®N & mRIFIce PATD | X
| SELECT CHEMISTRY: FOR SA333 GR 6 PIPE X
MAX_CARBON CONTENT ' 0,237
CE= C + MN/6 + (Cr _+ Mo+V)/5 + (NHCw/IS5 (= 0.43

NOTES & TAGGING

SPECIFICATIONS

1D MANUFACTURED, INSPECTED, TESTED IN ACCORDANCE WITH ASME B33

QUANTITY: 1

APPROVED FOR CONSTRUCTIONs

2) DIMENSIONS AS PER CPA RECOMENDATIONS.

LINE SIZE: 6°

1 SCHi

mp_n:l m:-::.m :_

AL ot o RMGEEL, e BLL I D B

160

4
3

3 AGA 3/API 143, Part 2, 4th Edition, 2000

RATING: 900# / DMT = -20' DEG F

HUSKY OIL OPERATIONS C/0 GAS LIQUIDS ENG LTD

4) TAG FE-200

MODEL: 016C , WCB

————a

6" 900# S/160 RFWN SENIOR METER RUN -NACE

9) 6" CAT 500 ORIFICE PLATE 316SS BEVEL BORE 2375

TYPE: FLANGNEK SENIOR

1

0F0634.21

DRAWN BY: AD/MP

| 6) SELECT CHEMISTRY APPLIES FOR SA-333 GR 6 PIPE TRIM:_NACE . REV | yy/mn/dd | INI | PL# 8400030069 DATE: 09-04-27
AGA FIGICPA SOE | BETA 075 |END USER: HUSKY OIL OPERATIONS LTD | LOCATION: LS B-49-C/93-P-2
CRN: _ DFD939.21

DWGH# DC-W-09-7027815-2 REV: 01




BILL OF MATERIAL oc mv o

o] ITEM[ QTY DESCRIPTION
[ DO 1 [ 1 |4 s/160 9008 RF, MODEL 016C , NACE TRIM
= — | = _|_LCC, SENIOR FITTING
sTaNDARET T j 2 | 3 | 4 /160, A333 GR6 COLD DRAWN SMLS PIPE
G 3 | 5 | 4 s/160 9008 RFWN AIOSN FLANGES
4 | 2 | 11/2° 9008 S/160 RFWN AIOSN RFVN
&5 6 | 3 | 4" 900k 316SS FLEX GASKET
7_[1SET| (8 1-1/8°X6-3/4" BTM STUD V/(16)1-1/8°2HM NUTS
- SECTION_A-A 8 | 1 | DANIEL NAMEPLATE W/ METER RUN SN & TAGGING
W COUPLING ORTENTATION — | - [ SA-36 DR EGUAL (CS BRACKET, i73)
os° 9 | 1 | 4° S/160 FLANGE TYPE CPA S0E
™ - | - [ FLOv CIN , 3165S
. . 10_|ISET| CP_(@)1-1/8X7-174" BTW_STUD W/(16)1-1/8"2HM NUTS
2 e % 4 v — i [ 2 [4 X112 S/160 VIL AIOSH B
(3 — —
0 mgw ’|( oo o fp—ssmmrmnsmsmxvmm
— A 9 L)
n—m)"‘g‘@ — 1 - 1-
_L NDT REQUIREMENTS
00 i ?\&' RADIDGRAPHY: 100% ALL VELDS, B3L.3N ASNTII
? o g 0 “HYDROTEST: 1 FIOUR @ 3350 PSI, AFFIDAVIT ONLY,
STRESS RELIEF1_YES |
0 HARDNESS TEST: YES
[ MAGNETIC PARTICLE: NO
() (4) i) ) LIQUID DYE PENETRANT: NO
y ™A (M@ ® ® G INSPECTION YES| NO
3 3 &) STANDARD 14.3 Verificatiom X
| FULL 14,3 VERIFICATION QN & DRIFICE PLATD X
[SELECT CHEMISTRY: FOR SA-333 GR 6 PIPE X
MAX_CARBON CONTENT : 0237 —
CE= C + MN/6 + (Cr + MotV)/5 + (NHCW/IS <= 043
[FLOW DIRECTION > i
APPROVED FOR CONSTRUCTION: now we
NOTES & TAGGING SPECIFICATIONS l.'lﬂ':' ,Nws,;;,'g‘;’mA —
1) MANUFACTURED, INSPECTED, TESTED IN ACCORDANCE VITH ASME B313 QUANTITY: 1 . p— 1o 1 1 3¢ > DX 3 cnname
2 DIMENSIDNS AS PER CPA RECOMENDATIONS. LINE_SIZE: 4° 5t 60— ksl anieinsmealelelelatn
3) AGA 3/API 143, Part 2, 4th Edition, 2000 RATING: 900# / DMT = -20 DEG F 3 HUSKY OIL DPERATIDNS C/0 GAS LIQUIDS ENG LTD
4) TAG FE-250 MODEL: 016C , WCB 2 4’ 900# S/160 RFWN SENIOR METER RUN -NACE
5) 4" CAT 500 ORIFICE PLATE 316SS BEVEL BORE 2125’ TYPE! FLANGNEK SENIIR 1 ~ -
6) SELECT CHEMISTRY APPLIES FUR SA-333 GR 6 PIPE TRIM NACE J REV | yy/mm/dd | INI | PO 8400030069 DATE: 09-04-24
AGA FIGICPA SOE | BETA 075 | END USER: HUSKY OIL OPERATIONS LTD | LOCATION: LSDi B-49-C/93-P-2
CRN._ 0F093921 _ 0F063421
= DRAWN BY:AD/MP | DWGH DC-W-09-7027815-1 REVI 01




4 v 2 1
REVISION
20.00 REV DESCRIPTION APPROVED DATE
B | SEE SHEET 1 J. McCMENAMIN{13DEC04
.25 S.25
®
/— BYPASS FLOW METER
{ o~ | BN
4= | )
/— INLET SHUT OFF
ANALYZER FLOW
/ e /_ (2 SCFH TYPICAL)
v4 T i
SpectraSensors” | — g INLET PRES. REGULATOR
A 9] E \I va T /_—
4D -
20.00 y inn
) 0D
18.50 1 ] [ @ | ANALYZER FLOW CONTROL
] : @
[s] [e] -
(] (o) 11 e BYPASS FLOW CONTROL
RODI ‘fzn
0 & O 9] s
| | [T MEMBRANE SEPARATOR
181 i \
H1 [ T SAMPLE PORT SHUT OFF
C [ 1 [ C
\u'\y I a— |
- ————— DRAIN CUP WITHIN ARE PROBRIETARY ITEMS OF SPECTRASENSORS
I e =11 INC., AND MAY NOT BE REPRODUCED IN ANY FORM
) WITHOUT THE EXPRESSED WRITTEN PERMISSION OF
= i SPECTRASENSORS, INC.
UNLESS OTHERWISE 'P.SCOTT 13DEC04 SPECTRASENSORS |NC.
@ ILIQUID DRA-‘E ©) AREIN TNCHES S [P SAN DIMAS, CALIFTRNIA, USA
XXX XX X ANGLES J. RUIZ 13DECO4
+010 +03 £1 £5 PANEL OUTLINE, 1CH,
APVD:
10 PSIG, TRAP, PORT, SMPL
PROJECTION J. McMENAMIN 13DEC04 ’ ’ ’
MOUNTING HOLES THIRD ANGLE © SHETVE T v
6X ©¢0.386 THRU ) _
‘@ 6 "I SEE SEPARATE B.OM B|00402-11111|B
SCALE: NONE SHEET 12 of 3
4 j 8 AUTOCAD FILE: 00402-11111B_1CHx1 FULL.DWG




FORM U-3 MANUFACTURER'S CERTIFICATE OF COMPLIANCE
COVERING PRESSURE VESSELS TO BE STAMPED WITH THE UM SYMBOL . SEE U-1())
As Requirad by the Provisions of the ASME Code Rules,Section VIil, Division 4

—-

. Manulactured and certified by Campbell Hausfeld/Scott Fetzer Co., 350 Embry Drive, Leitchfield, Kentucky 42754

{Mame and address of Manufaclurer)
2 Manufackredfor  Cempbell Hausfeld, 350 Embry Drive, Leitchfield, Kenmcky 4275

(MName and addrass of Purchaser)

3_ Locauon uf' tallati ' 1] Not K—rlowﬁ
. . {Name and addmness)
4. Type JHorizontal Air Receiver 30 Gallon D781101-D781110
{Horiz., vert., or Sphere) ' {Tank, separator,als) {Capaity) (Mip's serral No.)
1L.9427.5C ARO238 T 2008
(GRN) {Drawing No.) {Year bl
) 2007 Edition "~ None
5. ASME Code, Section Vill, Div. 1 o and Addenda ([u) Code CosE e
6. Shell (a} No. of caurse(s): ] {b) Ovaralltength (R &In): 2”7 1/2™
Course(s) Malasial Thickness Long Jeint {Cat A) | Ciroum. Join {Cat. A, B &C) | Heat Frealment
No.| Oiamelef,in. | Lenglh, A, & in. Spec/Grade or Type Wom. | Com | Type | Full, Spot, None | Ef. | Type | Full, Spol, Nore | E. | Temp. Time
Min. -
1 16" OD 2712 SA-414-G JOT | O] ) Noane 0%} 2 None 65%| WA | N/A
7. Heats: (3) SA-414-G b SAAIG
— iMaYi Sper, No., Grade o Typa) HT.-Time & Tomp TMall Spec. No., Greda of Type) H.T. im@ & 1émp
Location (Top, | Thickness Radius Elliptical GConleal Hemispherical Flat Slde to Pressure Catagory A
Bottom, Ends) | Cor. | Crown | ¥nucke [ Rabe |  ApaxAngle Radius _ [Ofemetler|  Convex | Concave [Type|Ful, Spot None| ER.
a) Ends 094 | 0Uer} N/A N/A 2:1 NiA N/A N/A mame Concave | -- = =
{0 Ends 094 Oreer | N/A /A 2:1 ‘NIA N/A NIA - Concave | -- —aen —_
it bie, bal i i None
removable, bolts used (describe other faslening) et Spaz. Ko Grade Size o)
8, TypeolJacket .2~ Jatxet Closure ===
[Destitba as ogee & weld, bar, elc}
If bar, give dimensions , If bolted describe of sketch N/A
5 mawP 200 N/A psi at max, tamp. 450 N/A °F Min, design metal temp. -20 °F al 200 psh
{inlemal) (extemal) {interal) {extemal)
10. lonpact fest ot required per UG-20 (f) ) at fosd tamperature of N/A °F
(Ind(ca[e Y46 of no and the comporent{s) Impacs, tested)
1. Hydeo,, pnau., or comb. fest press. __Hydro 260 Prooftest N/A
12, Nozzles, inspection, and safely valve openlings:
Furpase (Inlet, Distnaler Flange Material Nozzle Thickness | Reinforcemant How Attached Location
Qullet, Draln, etc)| No.| or Size Type Nezzle Flange Mom.| Gorr. Malerial Nozzle Flange |(lnsp. Open)
Inspection 12} 11/2" | THD'DCPLG SA-181-70 —-—- .145 — Inherent - Welded ——-- End
InletDrain_ | 2 [ 3/8° THD'DCPLG SA-181-70 —— 091 — Inherent Welded —=-n Shell
Safety 1 1/2° THDDCPLG SA-181-70 [ ----- 209 | --- Inherent Welded | - Shell
13. Supporls: Skit No Lugs _ — Legs 4 Othees Comp/Motor Base Aftached **See Remarks
(Yes or no) (Na.} {No.) (Deserive) (Whare and how)

14, Manufaclurers Partlal Data Reporis properly ideniified and sianes by Commissioned nspectors have been furnished for the lollowing items of the report.
(List the neme of part, item numbar, mig"s. name and identiying number)
None

15, Ramaks: ¥¥] eos welded to shell bottom;, comp/motor base welded to shell top  Air Receiver constructed by UG-90 (c) (2) manufacturer
Jl!.\!.ddﬂxm]l&umﬂcd only "“REFER TO UG-25 :

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements made in this report are correct and that all details of design, material, consiructlon, and workmanship of this vessel conform to
tha ASME Code for Pressure Vesssls, Section VI, Division 1.
UM Cartificale of Autharization No. 15181 Expires July 3, 2008

Date 4/14/08 Name _ Campbell Hausfeld/Scott Fetzer Co. Signed %{?_\
~ (Manufacturer) (Repfesentahve)

Signed 2

(Cettified Individual)

RR (9/92)

L/L 4 0%0L0g2g0? << 8809 HONYY¥E 19V G%:80 22-10-600<
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Taylor Valve Technology, Inc

8300 Southwest 8th Street
Oklahoma City, Oklahoma

Serial Number : 47111-15  teiophone: 405.787.0145 facsimilo: 405.769.6198 Certificate Number: 40011.6298
0G01316.2 email: info@taylorvalve.com
Customer : KINGS ENERGY SERVICES Date: 17-J 11-09
277, 28042 HWY 11
RED DEER COUNTY, ALBERTA Sales Order #: 47111
T4S 214 Customer P.O. #: N1235381

Safety Relief Valve Certification

Taylor Vaive Technology, Inc. Safety Relief Valves are designed, manufactured and tested
in accordance with the provisions of the ASME Boiler and Pressure Vessel Code,
Section VlII. This Valve is certified to relieve within plus or minus 2 psi of the
set pressure 70 psig or below, and plus or minus 3% of set point for pressures above 70 psig,
as allowed for within the provisions of ASME. The published relieving capacities have been
certified by the National Board of Boiler and Pressure Vessel Inspectors.

Valve Specifications

Model Number : Taylor Model 8200 Soft Seat Orifice : " E
Body Size : 1 Inch Orifice Diameter : 0.520 Inct.es
Part Number : 82E4051311 Orifice Area : 0:212 In
Body Configuration : 1/2" MNPT X 1" FNPT Operating Temperature : 70 °F
Spring Range : 101-225 PSI
Set Pressure : 150 PSIG
Materials
Body : WCB Carbon Steel Spring : 17.7 PH Stainless Steel
Seat Frame : Carbon Steel Guide : 304 Stainless Steel
Seat Housing : 17.4 PH HB00 Stainless Stee! Adjustment Screw : Carbon Steel with E N Plating
Trim : Standard : Options : None

Seat : FKM 90d

Set Pressure Specifications

Customer Units ASME Units
Set Pressure : 150 psig Set Pressure : 150 psig
ASME High Set Limit ; 155 psig ASME High Set Limit : 155 psig
ASME Low Set Limit : 146 psig ASME Low Set Limit : 146 psig
ASME (90%) rated capacity at set pressure for indicated fluid, specific gravity and temperature.
Certifying Fluid : Air 553 SCFM Spec Gravity : 1.00 Temp : 60 oF
API 520 (100%) calculated capacity at set pressure for indicated fluid, specific gravity and temperature.
Test Fluid ; Air 609 SCFM Spec Gravity : 1.00 Temp : 60 oF
Prepared by : CALEY ROONEY
Department : Customer Service sames A o) ROEE U

Approved by ;. CALEY ROONEY

Department : Quality Signed AL / bl
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Daniel Industries Canada Inc.

. >
EM E RSON“ P.O. Box 727, Stn T (T2H 2H2)

4215 - 72 Avenue S.E.
Process Management Calgary, Atberta T2C 2G5
Canada

T 403-275-1879
F 403-236-1337
www.daniel.com

Meter Tube Nameplate Facsimile

For use with AGA Report 3/AP1 14.3, Part 2, Third and Fourth Editions

DANIEL a division of Emerson Process Management Made in Canada
DATE:  &/11/09 AGA FIG: CPASOE 2000 UL: 53.965
TAG:  FE-250 MAX BETA: 75 oL 40.952
S/MN:  DCMO0S-01213 MAX QORIFICE:  2.578 Dr: 3.437
CRN:  OF0634.21 MIN ORIFICE: 516 ANSIDMT:  800-20F
Daniel Industries Canada Ph: 403-279-1879 Fax: 403-236-1337
Daniel Canada WO: 7027815-1 Orifice Fitting S/N: 09230002

Rev 1, 2004-11-29

“DANIEL"



&

&% Orifice Mefer Inspection Certificate e 0
AGA3/API 14.3, Part 2, 2000 Edition Danlel Industries C 1a Inc.

"EMERSON.

Process Management

General Meter Tube Information
Inspection Number:
Meter Tube Serial No.:

Customer information DCMO02-01213

Customer: HUSKY ENERGY Manufacturer: Daniel Canada

Customer P.O.; 8400030069 Inspection Criteria; AGA3/API 14.3, Part 2, 2000 Edition
Customer Job No,: 7027815-1 AGA3 Configuration: CPA 50E

Location/LSD: N/A Nominal Line Size: 4"

Meter Tag No.: FE-250 Pipe Schedule: 160

Meter Name: N/A, Published I.D. (in.): 3.438"

Measured Internal Diameter of Meter Tube

Position LD. Measurements 1" Upstream from Calculations
! the Upstream Face of Orifice Plate (in.) |Coefficient of Thermal Expansion, a;: (.00000620
S 1 3.437 Meter Tube Temperature, T, (°F): 733
3 2 3.437 Reference Temperature, T, (°F) 68.0
3 3.437 Measured Meter Tube [.D,, D, (in.): 3.437
! 4 3.437 Calculated Meter Tuhe L.D., D, {in.): 3.437

~Verification of the Internal Diameter of the Meter Tube
Note: Internal diameter measurements are checked in 8 minimum of 4 equally spaced planes at various locations along the lenglh of the meter lube. Max./Min. values
for various sections of the meter \ube are recorded below. Locations of these chack measurements include the orifice fitting, welds, adjoining flanges and pipe,

Within 1D ,, Upstream of Orifice Plate Downstream Entire Upstream Secton
Tolerance (in.): 0.009 0.017 Max. Tolerance (%): 0.500
Allowable Max. (in.) 3.448 3.454 Recorded Max. (in.): 3.439
Allowable Min. (in.): 3.428 3420 Recorded Min. (in.): 3.432
Recorded Max. (in ) 3.437 3.439 Actual Tolerance {%): 0.204
Recorded Min. {in.): 3.437 3.431 Results: Pass
Results: Pass Pass
() p Flate and 2 Q
Max. Min. |Orifice Plate Thickness: 0.125" wis D/s
Beta Ratio: 0.75 0.15 |Orifice Plate Eccenfricity: Plate Seal Protrusion:
Bore Size (in.): 2.578 0.516 |Orifice Plate Bypass: Plate Seat Gap:

Internal Surface Roughness

Meter Tube Configuration and Dimensions

Qrifice Fittin

g Information

ANSI Class:

900#

Size:

1/2"

Within 17D U/S of Plate: Pass Flow Conditioner or Vane: CPA 50E
Beyond 17D WS of Plate: Pass 1st. Downstream Connection: 1-1/2" Flange
Downstream of Plate: Pass Note: All dimensions are shown in inches unaless specified atherwise,
p— — - - A p— e e OAL: 94017
I-- - - - _ e UL 53965
- - - Sl —- S —-C - i uL1: 21.471
; uLz: 32.494
5 a L: 0.519
DL 40.952
1 C:

Flange Tap Information

Manufacturer: Daniel Quantity: 2 Sets |Flange Taps Relative to Center of Meter Tube: Horizontal
Model No.: 016C Diameter: No. of DP Sensors:  MNone
Serial No.: 09230002 Location: ] Location ' Tee'd

Static Pressure Sensor:

None

No

Comments and Notes (indicate if attachments are included}
NOA Number. G-0196 r1

inspection Kit Number. 2

Jamie van der Lgan Witness

Signed

Kfine 11, 2009

P.C. Box 727, Stn. T, (T2H 2H2)
4215-72 Ave. S.E., Calgary, AB T2C 2G5

Ph.: (403) 279-1879

Fax; {403) 236-1337 70278151 DCMO0S-01213



WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S E., CALGARY

RADTOGRAPHIC EXANINATION REPORT #CGY-3363D1

ALBERTA T2C 0B4 ﬁate of Exams  Tuesday, dun 9 2089 Legend: D
TEL: (403) 279-4540 Job Location: Hestern's Shop  ~ —mmeeeee-
FAX: (403) 236-3043 Techniciansy Corey Crane CEDO, SNT LY. I 1 [Loading) g = gin ie
= Double
o Acc Codes: ANSI/ASME B31.3 Noreal T = Triple
) . ! Inspected: Pre Heat Treat # (Result) ACT = Accept
Daniel Industries Canada Haterial: Larbon Steel REJ = Reject
4215 ~ 72 Avenue S.E. Isofope: IR 192 RETEST = Retest
Calgary, AB T20 265 Focal Spot: 2x3 o @ (Degres) 1= ﬁttEEtahlE
Tel: (403) 539-4247 Fax: (403) 236-1337 Curies? 35 : 2 = Slight
Degrase: 109 3 = Reject
Processings  futomatic .
Job Number: 278131 nits: in Note: 5FD Does not inclede reinforcement
PO Number: 4324 k /
j
/ - --- - -—-Test Inforaation - -- S | Result Information-----——--- I
Conpd Test# Tech 101 Widr s Thk Len Ech  GFD 1 Films Type # @ Discontipuity From - To
1l RT2-T #17 ¥ 2.281 8 15,8 5 3 D5-GEV-1 aCtC
12 RT2-T #17 X 8.281 L@ 5.8 0§ 3 DS-GEV-1 ALC
RT 2: T.291 g) 5.0.D., nominal pipe diameter times 7. T.291 h) 5.5.0.F.0., nominal pipe diameter plus reinforcement.
Units:
Aty Code
2 NDE/TAN/B0
. - \
Sign Here: %{ Sign Here:
e o 4 o mmmmmmemmmmmmimmme— e
\_ Keith Muise CG3B Lev. [I, SNT Lev. II Customer Representative: J

IMPORTANT: Please Sign And Return the Yellow Copy to Western Inspection Ltd. A.5.A.P.

/.

6/40/2089 12:52:05 o



WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S E., CALGARY

RADIDGRAPHIE EXAMINATION REPORT #CBY-336342

Slgn Here-

-

Dunald Hitche

Units:
Bty Code
b 4/160/08
‘—__-—--_-—‘_'_'_——_
EESB Lev. I1, SNT Lev. II

Sign Heres

Customer Representatlve-

ALBERTA T2C 0B4 (Date of Exam: Wednesday, Jun 18 200% Legend: )
TEL: (403) 279-4540 Job Location: Hestern's Shop  —=meeeee
FAX: (403) 236-3043 Technicians; Robert Bodean SNT Lev. II ¥ (Loading) 3‘ = gin ie
= Double
Acc Codes: ANCI/ASHE B31.3 Noreal T = Triple
i Inspected: Pre Heal Treat # {Roselt) ACC = Rceept
Daniel Industries Carada Haterial: Carbon Steel REJ = Reject
4215 - 72 Avenue §.E, lsotope: IR 192 RETEST = Refest
Calgary, AB T2C 263 Focal Spot:  2¢3 am € (Degree) 1= Pu:ceEtable
Te]' AHS) 539-4247 Faxy (483} 236-1337 Curiess 43 2 = §light
Degree: Leai 3 = Reject
Frocessing:  fAutomatic )
ngNNugher: ﬂgéﬁ-l Units: in Note: SFD Does not include reinforcement
umber:
; AN )
T — Test Inforsation---------------—-- - e jmmmmmm e Result Information-—---—------ |
Comp# Testd Tech_ 101  Wldr Bia Th Len Srh  SED 4 Filps Type # 8 Digrnntinnity From - To
1 13 RT: 1B X 8,331 160 4.3 § 4 D4-GEY- 1 ACE
2 14 R 1B X B.531 160 4.5 5 4 DA-BEV- 1 ACC
3 15 RTL 1B X 2.53 1 4.5 5 4 D4-GEV- 1 ACC
4 16 RT1 1B & 331 a0 4.5 S 4 DA-GEV- 1 ALC
B X7 R 1B ¥ B.33t g 4,5 5 4 D4-BEV- 1 ACC
b X8 RTL  tB X 8.331 158 4.9 5 4 0 D-6EV- 1 fcc
RT t:  T1.291 g) §.0.D., Nominal Wall Thickness Plus Inside Diameter of Pipa T.291 h} -:S.S.D._F.D;, Hall Thickness Plus Allowable Weld Reinforcement (Both Sides).

IMPORTANTs Please Sign And Return the Yellow Copy to Western Inspection Ltd. A.5.A.P.

£/10/208% 2:17334 PH
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Dan_iel Measurement and Cont
. Daniel Industries Canada Inc,
4215 - 72 Avenue S.E,

P.O. Box 727, Station "T"
Calgary, Alberta Canada T2 2

HEAT TREATMENT REQUIREMENTS  Taehone: (ohmmaas

Facsimile: (430)236-1337

DATE__Jurie lal/oﬁ
WORK ORDER.___ 21R\S—)

PO.#__ U327 custoMER:__Husley o7l
DRAWING# 121815 - REV# S/

DIAMETER; - 4. . LENGTHzoerz,?_#j} WEIGH1.. _
PIPE THICKNESS 53] MATERIAL_. 4233 | Alos

TYPE OF HEAT TREATMENT. ~ ' ﬁﬁcus Y

INSTRUCTIONS:

1. ‘Temperature to be raised from 800° F to 1100-1200° F at a maximum rate of 400° F per
hour. Note: Must not exceed 400° F per hour.

b

. Temperature to be held at 1100-1200° for 60 minutes.

3.  Temperature to be lowered from 1100-1200° F to 800° F at a rate of per hour.
' -NOTE: Must not exceed a drop of 500° F per hour.

4, Additional Requirements:

SIGNATURE: %—\
L ’g -27% L TE7o pc
AL 7 - OPERATORS SIGNATURE . DATE i




AADCONTROLS L_TD. o CERTIFICATE OF CALIBRATION

518 - 10 AVENUE N. E. _ _
CALGARY ALBERTA T2E 0X6 TEL.(403) 277- 5392

DATE: JUNE /0 2009 DUE DATE: SEPT. /P 2009
COMPANY NAME: /AV/TEGRATED [IETAL . LOCATION OF WORK: AL GALY
LOOP NAME: FULNALCE #2 TYPE OF INSTRUMENT:_ £LCORNER
MANUFACTURER OF INSTRUMENT: _AOVE Y WELL

MODEL NO.: L5 303836 ~/2~ 07~/ - 000-002.- /)~ 009-2.02- 060
SERIAL NO.: CROS 78 8000/

INSTRUMENT RANGE: .2—/2 00 INPUT TYPE:_&

SERVICE REPORTNO.: _—

CALIBRATION DEVICE USED: FLUKLE: /TN 71S SER . /62428 /
| TRACEABLE TO NATIONAL STANDARDS: NIST, NRC

NOTES:

SIGNED FOR AADCONTROLS LTD.: 247 5@; ﬂé%&ﬂb

SIGNED FOR CUSTOMER: — / .
[TINPUT VALUE ASFOUND | ERROR AS LEFT ERROR AFTER
| CALIBRATION
50 50°C 0 S0 | Y,
3007 3007 0 300 J
bo0°C 800 C 0 600°C 0
Ay °( 200 "¢ 0 q00 “C J
//50°C H50°C | 0 /750 %
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Daniel Industries Canada Inc.
P.O.Box 727, Stn T {T2H 2H2)
4215 - 72 Avenue S.E.

Calgary, Alberta T2C 2G5

Canada

T 403-279-1879

F 403-236-1337

oue. Jone 15,9

Affidavit of Hydrostatic Test

Customer: HUSK,»\ Q|
Daniel Work Order # 27815- |

Daniel Industries Canada hereby certifies that these goods were hydrostatically

tested and meet the Leak Test requirements of:
ASME B31.3 ( ASME B31.1 ()

£

Senior (f Simplex( ) OFU()  Spools() AirTest( ) Chart ()
Size /ANSI. 41" Qoo ¥
Pressure: == <t PSIG (” KPAG ( )

Hour(s): 1(\4,/2( ), 4t ), other (____)Hours

Serial # 0923 o2 Serial #.
Serial #; Serial #:
Serial # Serial #
Serial #: Serial #:
Serial # Serial #
Serial # Serial #:

Verified By %
Sign ﬁ

Print // 7 Becke,r




LHE
(STANDARD>

CTION

0°)
=9

&

SECTION A=A
COUPLING GRIENTATION

B,LL OF MATERIAL(CINE RUN ONLY

ITEM|QTY DESCRIPTION

4’ s/160 900# RF, MODEL 016C , NACE TRIM

LEC, SENIOR FITTING

4' s/160, A333 GR6 COLD DRAWN SMLS PIPE

4' s/160 900 RFWN A10SN FLANGES

1 172" 900# $/160 RFWN AIOSN RFWN

4* 900# 31688 FLEX GASKET (CGI> GRAPH FILLER

(8) 1-1/8'X6-3/4" B7M STUD W/(16)1-1/8°2HM NUTS

DANIEL NAMEPLATE W/ METER RUN SN & TAGGING

SA-36 OR EQUAL (CS BRACKET, $§ NAMEPLATE)

4’ $/160 FLANGE TYPE CPA SOE

935

FLOW CONDITIONER, 31688

54+

41

32 /4

[ 1/2*

WP,
DC-I5CVR

w.:m*

[ 1/8*

4‘ 12’
0] TP
DC-1BCVN J_

Y

\ /@é

FLOW DIRECTION

A0 TUN-VTIFT

T CP (8)1-1/8X7-1/4* B7M STUD W/(16)1-1/8°2HM NUTS

—

= = W EN-1 S (.- CN) - 9 K TAY L, P) ]
[

ro|l@] 1 =1 |~]|@B o |wfw] 1 [~
-

4" ¥ 11/2* 8/160  WOL AlOSN

SP-6 SAND BLAST AND 3 MIL EPDXY PRIMER

!
1

NDT REQUIREMENTS

RADIOGRAPHY' 100% ALL WELDS, B313N ASNTII

HYDROTEST: | HOUR € 3330 PSI, AFFIDAVIT ONLY,

STRESS RELIEET YES

HARDNESS TEST: YFS

MAGNETIC PARTICLE: NO

LIQUID DYE PENETRANT: WO

INSPECTION YES|NO

STANDARD 143 Verlflcatlom X

FULL 143 VERIFICATION (RUN & DRIFICE PLATD X

SELECT CHEMISTRY: FOR SA-333 GR 6 PIPE X

MAX CARBON CONTENT 1 0.23%

w

CE= C + MN/6 + (Cr + MotV)/5 + (N+Cu)/15 ¢= 0.4

APPSL‘]VED FOR CONSTRUCTION: ':' raves <oy 7189
FR
NOTES & TAGGING SPECIFICATIONS | RAPUNI —— *
1) MANUFACTURED, INSPECTED, TESTED IN ACCORDANCE WITH ASME B31.3 QUANTITY: 1 I CRAVTIG It TIC PSR O WAL GO, A0 1T AT K SO EXCOT D CMEETIN
[ "2 DIMENSTONS AS PER CPA RECOMENDATIONS. LINE SIZEr 4 [SCH 160 - T T ookl
3y AGA 3/8P1 14.3, Part 2, 4th Edltlon, 2000 RATING 900% / DMT = =20 DEG F 3 HUSKY OIL DPERATIONS C/D GAS LIQUIDS ENG LTD
4) TAG FE-250 MODEL: 016C , WCE 2 4° 900% S$/160 RFWN SENIOR METER RUN -NACE
5) 4* CAT 500 ORIFICE PLATE 3168S BEVEL BORE 2125* TYPE: FLANGNEK SENIOR 1 - -
6) SELECT CHEMISTRY APPLIES FOR SA-333 GR & PIPE TRIM: NACE REV | yy/mm/dd INT | POdh  B400030069 —I DATE! 09-04-24
AGA FIGCPA SOE | BETA 075 [pnp USERi HUSKY DIL OPERATIONS LTD | LOCATION LSD: B-49-C/93-P-2
- CRN__ 0r093921 _ 0F063421
- DRAWN BYIAD/MP | DWGH DC-W-09-7027815-1 [REVI 01




Lrdt: 1

SO#: 5207025

Heal#; 806-6

_aw.o

WO 23 TR //”§/ZD /533 &b,
| fFE 247 a

SUZHOU SEAMLESS STEEL TUBE WORK.S
INSPECTION TEST CERTIFICATE (EN10204-3.1B)

CERTIFICATE NUMBER.:806-36

CUSTOMER P/O NUMBER:PO10381-

ISO REGISTRATION NO: 070ZB00303ROM
SPEC: SA333GR.6,A333GR.6, ASTM AS53-B, ASME SA53-B. ASMESA106-B ASTM A106-B, ASMESAT06-C,ASTM A106-C, APISL-B(PSL1),NACE MR0[75
EFFECTIVE YEAR: ASTM 04B/ASME 2004

CUSTOMER: AMERICAN PIPING PRODUCTS.INC.
PRODUCT: COLD DRAWN SEAMLESS TUBE

Dafe: 12/1/2008  To: SCOT-BROCKSHIRE

Part: 4500674GR6

Fram: Amefican Piping

PC#: 113-673140-

TAL: 2562 PIECES 635246KG . PACKING IN BUNDLES
HEAT BATCH STEEL SIZE PIECES WEIGHT CHEMICAL COMPOSITION%
NO., NO. GRADE mm kg C)Mo| S {P|Si|Cr|Ni{Cu|M |V |Tiy B w Al
B0SA30 327 | CARBONSTEEL 1.4/2 "X SCHB0 30 1398 607 | 133 [o00e [oors {036 | oo | am | o | vew2 [ o0e2
8066 7 CARBON STEEL 4.500" X 0.674" 175 49058 oas | 13a Joot? Joor | 030 [ om | oo | o | 007 | GO
806-6 i CARBON STEEL 4.500" X 0.674" 10 2884 o5 1 132 fooer Lom7f 030 | oor | cor { con | 000 | o
806-27 147 | CARBON STEEL 4.500" X 0.674° 44 12150 o5 | 134 [oor7 foorr | 030 | oo | oo | o1 | cons | oowm
804A-26 241 CARBON STEEL 3" XSTD 3 458 017 | 124 [ 000 | 0013 | 032 | 005 | 0os [ 0or | ooz | oom
TECHNOLOGICAL NONDESTR- SURFACE DIMENSION
MECHANICAL PROPERTIES PROPERTIES UCTIVETEST |  QUALITY TOLERANCE
, YIELD . Cherpy-45°C .
- TENSION HYDROLIC |FLAIT | AVG o o
FOINT o, ELON&QHON Pl ;':]'::f: p PsiMpa) | ENING | Impact Ig‘?r/“ | | our O.D/W.TL.G
1 . @ . N AL
MPe. MPg Longitude Time: 58 T.EST Test
3551360 525/535 42.0140.5  |GOOD (10'333) 6257 67 2500psi(17) - 62 |GOOD| - | GOOD | GOOD GOoD
310/305 505/500 26.5/27.0 — (109 271 70 2800psi(19) — 71 1GO0OD|  — GOOoD | GACD GaoD
315310 510/505 26.0/26.5 — (10%10) 74 71 7 2800psi(19) —- 71.7_|GOOD| — | GOOD | GOOD GOOD
3057310 500/510 27.0/26.0 - ()R N - 28000si(19) - 713 |GOOD{ - | GOOD | GOOD GOOD
345/350 505/510 40.5/40.0 — {10°10) (70 107 124 4 2500psi(17) | GOOD 117 {GOOD — GOOD § GOOD GOOD
IMARKS: HEAT TREATMENT:8560° C+/-20° C (IE.NORMALIZED) NACE MR0175-2003 PED 97/23/CE
FREE OF MERCURY CONTAMINATION :
NO REPAIR BY WELDING

. STATE THAT THE GOODS ARE FREELY IMPORTABLE AS PER EXPORT IMPORT POLICY 2004-2009

11>1% "

Q/C MANAGER: DATE:May. 27, 2008




MST1201 PACIFIC STEEL CASTING COMPANY Page 1

4/21/09 CHEMICAL AND PHYSICAL ANALYSIS 14:23:19
Product#. . . : 1-601-62-078

Customexr Parti#: 016-4C

Customer. . . : Daniel Industries

Accounts Pavable
P. 0. Box 19097
Houston TX 77224-9097

I certify that the contents of this report are correct and accurate
and meet the reguirements of the purchase order and the required

Cunmin Wang Chief Mgtallurgist

ACID ELECTRIC MELTED

THIS CERTIFICATION MEETS THE REQUIREMENTS OF EN10204, 3.1

Melt# Quantity Date Heat Treat Serial No. Specification

T-0571 5 4/15/09 -00021- ASTM A352 LCC {(M130)

CHEMICALS

C':.1500 Mﬁ:.?QOO P :.0160 S :.0090'
SI:.3100 NI:.4200 CR:.0800 MO:.0300
AL:.0430 CU:.0400 V :.0050

e e e e e e PHYSICALS . .
DIA TEST PC AREA IN2

EXTENSIN IN YIELD PST 553900
-TENSILE PSI 78100 ELONGATIN % 33

REDOF AREA % 72.7 CVN FT/LB 45,62,59
CVN TEMP @-50F BRINELL 163-178
TEST MATRL ANNEAL T&T

NORM T&T AUSTENTZ T&T

H20Q DAT&CHT TEMPER T&T

STRS T&T




MATERIAL CERTIFICATION

70

Daniel Ind. M&C - Mechanical
5650 Brittmoore Road
Houston, TX 77041

CASTING DATA

Heat No Qty Part No.
N357 1 %00-4T
SPECIFICATION

Daniel FMA-A352-03 Rev. A.
ASTM A352 Grade LCC Modified.

Complies:

P.O. No.
216094-000

NACE MR-01-75, latest revision.

Quality Electric Steel Castings, L.P. declares that the products supplied are
in compliance with the requirements of the order and EN 10204:2004 Type 3.1.

CHEMICAL DATA

C Mn Si P s Cr Ni Mo
.19 .83 .52 .013 .009 .26 .16 .06
TENSILE DATA
Tensile Yield % El1-2"
91,640 PSI 67,970 DPSI 26

CHARPY DATA
Temp °F -50 °C

64-57-45 Joules

RE Hrs At
BEAT TREAT Heat Coolant
Normalize 1650 °F 5 Air
Quench 1650 °F 5 Water
Temper 1150 °F 5 Air
Temper °F

°F

COMMENTS

Quality System Ceriification by Lioyd's Register Quality Assurance IS0 9001-2000. Certificate Number 112921. May 31, 2011.

By (i :is';?ESLJ\i?;“‘/ Lab Supervisor

sl/
Q?n;=uf;

T/ ETREES s FAX 113 4 ¥T2540
e Coec.com

Lab Fs (Rev 4/61)

OFFICE R FOUMORY. 753 McCARTY DROYE « HOWSTCM. YEXAS 77850

Date

v Cu W
.009 .14 .008
% Red Area

65.2

4/21/2009

al
.053

HBW
192

N

.01

%Shear=50-50-45; Mils Lateral Exp=36-31-28




SCH 160 BORE Al05N

4" L, 900 W/N FLANGE RF

REV'D BY:
9

1051

683494
8

S

TRANS AM PIPING PRODUCTS

HEAT NUMBER
Shipment/Seq #:

INSPECTION CERTIFICATE EN 10204/3.1 CERTIFICATO DI COLLAUDO
METALFAR W S8 13/02/2008
TRARS )M PIPIRG PRODUCTS LTD wvoice s Farruna: 8101 1210212008
B A umiaual wawcewonr 9335 BEDEATOR DAIVE S.2, 5, 53050
Tel, 031.655441 - Fax 031.655148 SYSTEMW CERTIFIED BY DNV CALGARY-ALBRRTA T35 0 AL oEL. NoTE/motea: 1001 1270112008
MATERIAL TEST DEPARTMENT = IS0 8001 - 2000 =
SALA PROVE ED ANALISI MATERIALI LU
\T CODE HEAY ITEM | YOUR P.0. | DUR REFERENCE | QUANTITY DESCRIPTION DIM. ACCORDANCE TO VISUAL & DIMENSIONAL
IEEAM coLata POS V& ORDINE NS ORDINE GUANTITA DESCRIZIONE OiMd. IN ACCORDO A WISIVO E DIMENSIONALE
15750 0101 |CI107-369 | 07001942 0108 BLIKD 1500 RTJ 3" A10§ ASHE/RNST B16.5 SATISPACTORY
T4366. 0014 (CI67-50% | 07002863 0041 W/K 600 BF 1" 180 LRI ASME/ARST B16.5 SATISFACTORY
£334% 0082 |CI08-124 { 08000298 o7 ¥/ 900 BF 4" 160 ALDS 4&“ ASHR/ANSI B16.5 SATESFACTORY
397 0028 |CI07-650 ¢ 07003986 0036 { - ¥/¥ 600 BF 4" XS A105 ASME/ARSE B16.5 SATISFACTORY
38979 0028 [CIOT-650 | 07003986 0036 W/X 600 BF 47 I8 FMIE] ASME/RHST B16.5 SATISPACtORY
N 0643 |CI08-124 | 08000298 noSt WiN 606 BE 4" X3 105 ASHE/ARST B16.5 SATISFACTORY
ey DAt Py fypidoioropd €% [ SI% |mMn% [ s% | P% | €r% | M% | Me%h | TI% | Cu% | V% | Hb% | N% | M% [CE% Sneatt
35750 H101 ) ASTH A 10§ 0,165 | ¢.216 | 1.100) 0.013 f 0.011 | o.116( a.060( O0.014( 0,019 0.170| 0,921 0.000 | 0.000 | 0.028 |0.411 [RUROPR
14366. . 0014 | ASEM A386 LF2 CL1S2 0.185 | 0,218 1.110f 0.004 | 0.015( 6.120( 0.080( 0.8L0f 0.020 [ 0.150( 0.023| 0.000 | 0,000)0.026 |0.413 |RUROPE
683494 A 0062 | ASEM A 10§ 0.260 { 0.235) 1.130) 0.013 § 0.011( 0,083) 0.025( 0.007) 0,002 0.050f 0.00i[ 0.001  0.000|0.031 [0.411 |BOROPE
38979 D028 | ASTH A 10§ 0.180  0.220 | 0.950( 0.017 | 0.003 ) 0.140/ 0.060( 0.010) 0.008 | ©.150( 0.003| 0.002 | 0.000) 0.010 |0.382 (EOROPE
38978 0028 [ ASTM A 105 0.180 | 6.220( 0.9501 0.017 1 0.013| 0.140( a.060( 0.010( o0.008| O0.190( 0.003( 0.802 | 0,000 ( 0.01C (0.382 |RORQPE
18479 0043 | ASYH A 105 0,180 | 0.220 | ©.950) 0.017 | 0.013 | o.140| 0.060| 0.610| 0.008 | 0.150| 0.003) 0,002 | 0.000 [9.010 |0.382 |RGROPR
\T cODE HEAT iTEM TEST SPECIMEN mmemﬂﬂ iwm_nmmqrm aeup TEsT . WMPACT TEBY - Revilvica Joula 7 em? _ .| wes YILLD pOINT ol
) COLATA COLATA FOS. s&'ﬁﬁu .‘,‘:":"2. iy ,:,"';' ot ar Owuais | Puga | Senacciam | v, | 7R3 | e f 2 3 ,f:":‘fn 8| WX 'ﬂﬂf
157480 IH0)] 126.60 50.800  378.0 517 8.0 59.0( 159-14 0.0 0.9 14} 0 8 g6 83t 0.0
143466, 0014 126.60 50.80) 340.9 550 32.0 59.01 166-178 0.0 0.8 XY =50 &3 6 63 |1 0.
68349 0062 126.60 50.800 326.0 834 1.0 §9.0| 163-165 0.0 0.0 iy 0] 86 B8 88 {1 0.q
18979 0028 126,60 50.800 338.0 508 33.0 60.0) 152-156 6.0 0.0 4] 0] 84 87 88 |1 0.4
38979 0928 126.60 50,80  338.0 508 3.4 6.0 152-154 0.0 0.0 4] 0] 88 §1 B8 |1 0.4
38979 043 126.60 50.800 3380 508 13.0 60.0( 152-156 0.0 0.0 4 0 88 8 88 |1 0.4
\T CODE HEAT ITEM MATERIAL IN ACCORDANCE TO HEAT TREATMENT
3, COLATA COLATA POS. MATERIALE IN ACCORDO A TRATTAMENTO TERMICO
15750 0161 | ASTM/ASKE A LOG/SX 105 K - 0F NORMALIZED AT 920 C ~ COOLED IN STILL AIR BLSCTRIC FORNACE
T4366. 0014 | ASTH/ASHE & 350/8K 350 M - 0da HORMALIZED AY $30 € - COOLED IN STILL AIR BLRCTRIC FURNACR
683444 0162 | ASTKIASKE A 105/SA 105 ¥ - 65 @ FORMALIZED AT 920 € - COOLED IR STILL AIR ELECTRIC FURNACE
33979 0028 | ASTM/ASHR A LO5/SA 105 M - 05 KORWALIZED AT 920 C - COOLED IN STILL ALR ELECTAIC FORRACE
18979 0028 | ASTN/ASHE A 105/SA 105 K - 05 FORKALIZED AT 920 C - COOLED [N 3TILL AIR ELECTRIC FURNACE
18979 0043 | ASTH/ASKR A 105784 10% H - 05 NORMALIZRD AT 920 C - COOLED EN STILC AIR RLECYRIC PORRACE
m QUALITY CONTROL DEPARTMENT IKSPECTION AUTHORITY | MANUPACTURER'S BYMBOL
ATER IAL IN ACCORDANCE WITH NACE MR-Ol 75 12003 UFFICIC CONTROLLD QUALITA ENTE WFFICIALE COLLALIDO MARCYHIO PRODUZIONE
BRACCHI/Z‘[ﬁJIO R
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SAN ENG STEEL FORGING CO LTD
311, Jen Hsin Road, Jen Wu Hslang

Kaohsiung Hsien, Taiwan, R.O.C.

TEL:Q7-3724249 ; FAX:07-3712923
URL: www.saneng.com.tw

e-mail: saneng@ksts seed.net.tw

(MILL TEST CERTIFICATE>

EN10204-3.1.B(DIN50049/3.1.B)

Customer: SEYBOLD INTERNATIONAL CORP.

Order No

Certlficate No.. SEBQ29J2
Date: 04/08/2009

Page: 1QF 1

PRODUCT

MATERIAL SPEGCIFICATIONS

DIMENSIONAL SPECIFICATIONS

FORGED CARBON STEEL FLANGES

ASTM A105-05/ASME SA105-07

ASME B816.5-03
CSA Z245.12

CHEMICAL COMPOSITION (%) :

3

A.C=Ajr Cooled, F.C=Furance Cooled, W.C=\Water Cooled, O.C=0il Cooled.

CE Value=C+ (Mn/8)+ (Cr+ Mo+V)/5+ (Ni £ Cu}f 15

& QUANTITY . .
Item C Si Mn P S Cu Cr Ni Mo Vv Nb N ICE(*3)
No. | CODE NO DESCRIPTION w1 © lodeo losgo | S v C e B B ! N (
vax | 0.350 |0.350 | 1.050 }0.035 |0.046 |0.400|0.300]0.400]0.120] 0.080 | 0.020] -
1 |24061-105 900/15G0 WNRF S160 1" A 105N 10 PCE 0.200 |0.200 [1.460 {0.007 [0.011 |0.060|0.040(0.03010.005|0.003 | 0.005 | 0.010 0.408
2| 24062105 9001500 WNRF S160 1 1/2" A105N 10 PCE 0.210 |0.160 |1070 |o.0os |o.008 |o.060[0.050|0.030]0.005 |0.003 | 0.005 |0.010 0.405
3|24064-105 1500 WNRF 5160 3° A105N 25 PCE 0.212 |0.280 [0980 [0.015 [0.021 [0.009|0.023{0.050 | 0.002 | 0.008 | 0.005 | 0.003 0.384
4|24064-105 1500 WNRF 5160 3" A105N 25 PCE 0210 |0.160 |1.110 |0014 |0.015 |0.100 |0.050|0.070 | 0.005 | 0.003 { 0.005 | 0.011 0417
- T5.01) | Y.5.01) | EL(1) | Hardness | RA.CT Impact Tast .
o Heat No. (MFSA)) (MQA)’ (%f) } s (,/f) } e . . B HEAT TREATMENT(*2)
No. W] 485.0 250.0 220 ; 30.0 Minimum: Joule Material Suppller BN
A - ; 187 . 7 2 3 REMARKS
1 13144 519.8 3119 33.2 150 65.9 OEMK BE0 TXEARS
2 10041 4933 294.2 37.2 155 65.9 OEMK CONFORMS WITH NACE MR0175-03 AND
3|  s4o700 508.0 300.1 33.0 157 67.0 NTMK MR0103-07/15015156.2
: - - - CONFORMS WITH 2245.12 CAT | GR.248 SOUR
4 48946 521.7 3138 344 157 64.9 OEMK SERVICE-05
*1. T.S. = Tensile Strength, Y.S_ =Yield Strenglh. E.L.=Elongation. R.A.=Reduction of Area.
*2: N=Normalized, A=Annealed, Q=Quenched, T=Tempered, 5.T=Solution Trealed, $.R=5trass Relieved,

We hereby cerify that the material has been tested in
kalso with the requirements calied for by the aboye ord

E}Vdanca wilh the above specifi cailon and

ZBE 1< D A
A0
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SAN ENG STEEL FORGING CO LTD
311, Jen Hsin Road, Jern Wu Hsiang MILL TEST CERTIFICATE Certificate No.: SERIGEF1
5 E TELI07 3724245, FA O 3712623 EN10204-3.1.B(BINS0043/2.1.8) Date: 0311172008
URL-: www.sanen‘g.ccu{.hv Customer: SMINTERNATIOMQR ! Page: 20F2
e-mail: saneng@ksts saad.nat.tw Order No.:
PRODUCT MATERIAL SPECIFICATIONS DIMENSIONAL SPECIFICATIONS
ASME B16,5-03
FORGED CARBON STEEL FLANGES ASTM A105-05/ASME SA1 05—97 CSA 224512
CHEMICAL COMPOSITION (%)
QUANTITY -
Itam G Si Mn P S Cu Cr Ni Mo vV Nb N CE(*3)
No. | CODE NO DESCRIPTION e - oo losoo |- - X : - N " Y ) A
Max 0.350 10.350 11,050 )0.035 ]0.040 ]0.400;0.300)0.400}0.120)0.080;0.020)] -
117531658 "' 90011500 BLRF 1" A105N 19 PCE 0.210 |0.180 |[1.030 |0.010 |0.007 |0.090 |0.080 |0.060 | 0.005 | 0.003 | 0.00510.040 ’ 0.409
127531698 9001500 BLRF 1" A105N 6 PCE 0210 (0160 |1.070 {0.005 |0.008 ;0.060]0.050}0.030|0.0605]0.003]0.005]0.01C 0.405
| HeatNo. TSET [ VSCH TELET [Homness TRACT Impac Tes — [m mearmeaventea)
No. IW 4850 | 2500 220 - 30.0 Minimum: _Joule Material Supplier BN
N Max| - - - 187 - 1 F] 3 [l REMARKS
1 34840 ¥ 500.9 306.0 39.0 148 65.9 OEMK CONFORMS WITH NAGE M
CE MRO175-03 AND
12 10941 463.3 284.2 7.2 155 65.9 OEMK MRO103-07ASO15156.2
‘CONFORMS WITH Z245,12 CAT | GR.248 SOUR
SERVICE-D5
*1: T.S.=Tensile Strength, Y .5 .=Yield Sirength, E.L.=Elongation, R ‘A.=Reduction of Area. * e * .
*2: N=Nommalized, A=Amealed, Q=Quenched, T=Tempered, S.T=Solllon Treated, 5.R=Stress Relkeved, .
A.CzAir Cooled, F.C=Furance Cooled, W.C=Waler Cocled, O.C=0il Cooled.
"3 CE.Value=C +{(Mn/8)+ (Cr+Mo+V)/5+ (NI +Cu)/15
hereby ceflify that the materizl has been lested In accordance with the above specification and Manager omsumnw Dep't
{alzo with the requirements called far by the above order.
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CERTIFIED MILL TEST REPORT G
@ " The Best Value

i " T . LOG NO. __321552 PAGE _ 2
i P rice, Quahty, Service HOMNEY FoRaE
3 * 144! OBB-0A30
; All The Time. (914) 542,255 - (300) 3457545« FAX 319 pason T
1 www.bonneyforge.com
i
3 CUSTOMER: | Date os5/20/08
i
; CUSTOMER'S Order No.3gg3749-00 Bonney Order)ﬂmoogaoge
§ SHIPPED T : M %
2 . IJJL
sy Ve w
! EDMONTON, ABTSB 362 Canada
OUANT‘TY LOT NO. GRADE OR SPECIFICATION NO.

CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, AEMARKS:

SA/AL105N

et i o o e

A105N WELD B

: 00& 23 3&318¥ 7551363 B-4X11/2 S140

' c - 190 MN | 1. 100 P -0046 8 . 022 s1 . 210
; NI . 040 CU . 140 €O . 004 CR . 030 MO . 010
v . 000 AL - 024 NB . Q10

CE(LONG FORMULA) = Q.40
T/8 76000 Y/85) 53500 ElL 32.85 RA 70. 75
BRINELL HARDNESS1: 137 HARDNESSZ: 139

007 23 9L&4LT 75350015 21/2-11/4%X1/745|3M A10SM THRD T
c . 190 MN [1. 000 P .010 8 - Q23 SI . 200
NI . Q40 CQU . 130 CR . 050 Mo .010 Vv . 002

f AL . 021 NB . 013
CE{LONG FDRMULIAY = 0. 38
T/8 72500 Y/8 BW9500 EL 36.00 RA 70.00

{ BRINELL HARDNESS1: 144 HARDNESSZ: 144
i 008 75 3238 7550076 36-3 X 1/4 3000 A105K8 THRD T
: c .190 MN {.200 P .008 S .022 SI . 180
% NI .030 cU |.150 ca .003 CR .050 MO .0Qia
v .000 AL |.026 NB  .013
CE(LDONG FORMULA} = 0. 41
: T/S 78500 Y/8 $562% EL 33.00 RA 72. 05
; BRINELL HARDNESSI1: 139 HARDMESS2: 141
i 009 750 57440 7551548 5 -3 X 3/4 300Q A10SN THRD T
H c .200 MN L 990 P .012 5 . 020 81 .170
H NI .030 CU [.120 CO .Q03 CR .140 MD .010
j v .000 AL |.0R1 NB  .013
; CE(LDNG FDRMULA} = D. 41
3 T/5 75255 Y/S 51786 EL 28. 65 RA 64. 18
; BRINELL HARDNESS1: 127 HARDNESS2: 127
3 ##%%4 CONTINUED ON NEXT PAGE s###x
\'g We certify that the data on this sheat s a true copy taken from our records of material fumm[;ed U5 by the ; priuebingun] 3s.0bla itio aeks.
)

Cris Boozel

CMTR: REV 1 QUALITY PROCESS MANAGER i
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CERTIFIED MILL TESf REPORT
® The Best Value

B e P N PO PR

AL AR

FTCTROT PRI |

et T

b : 4 13 LOG N A
f:}';CE, Quality, Service mﬂgm 321552 PAGE _4
. PO, 80X 220 +14498 CROGHAN PIKE » MOUNT
The Time (814)542.2545~ (500) 457048 AX (614 Sizapog TR
CUST: : o
OMER: Date g5/20/08
CUSTOMER'S Order Noaggs749-00 . Bonney Orderiimoos308s

SMIPPED TQ

GRADE OR SPECIFICATION NO).
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS.

ITEM QUANTITY  LOT NO.

THE FITTINGS BUPPLIED ARE IN ACCORDANCE WITH PURCHASE DROER
SPECIFICATIONS,

THE MATERIAL SUPPLIED IDENTIFIED AS A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A103 HEAT TREATING REQUIREMENTS.

3. CERTIFYING ASTM A105-05 / ASME SA105—-04 EDITION.

4. ELDNGATION TEST RESULTS ARE OBTAINED USING STANDARD RDUND SPEC IMEN,

2 INCH OR 50 MM GAGE LENGTH.

3. THE PRUDUCT SURPLIED WAS INSPECTED IN ACGCORDANCE WITH EN 10204: 2004

EDITION TYPE 3.1 INSPECTION DDCUMENT. (EURDPEAN STANDARD)

b. THE'NATERIAL SUPPLLIED MEETS THE REQUIREMENTS OF BOTH NACE MRO103-~

2005 AND MACE MRO175-2002.

wwsss END OF CERTIFICATION #ws

We cartify that the data on this shest Is a true copy taken from our secords of material fumished

Cris Boozel

MTR: REV 1 N IA) ITY DAACESS MANANED
C :




MS~- 19 3+

ﬁt -
Daniel Industries Canada Inc.

EMERSON. Daniet ndustries Canada

4215 —~ 72 Avenue S.E.
Process Management Calgary, Alberta T2C 2G5

Canada
T 403-279-1879

F 403-236-1337
www.daniel.com

Meter Tube Nameplate Facsimile

For use with AGA Report 3/API 14.3, Part 2, Third and Fourth Editions

@ A Mﬂ E L a division of Emerson Process Management Made in Canada
DATE: 6/3/09 AGA FIG: CPASOE 2000 UL: 79.988
TAG: FE-200 MAX BETA: 75 DL: 67.094
S/N: DCMOS-01172 MAX CRIFICE: 3.880 Or: 5.187
CRHN: OF0634.21 MIN ORIFICE: 778 ANSI/DMT: 900-20 F
Daniel Industries Canada Ph: 403-279-1879 Fax: 403-236-1337
Daniel Canada WO: 7027815-2 Orifice Fitting S/N: 09110189

Rev 1, 2004-11-29

wANEL "
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$ Orifice Meter Inspection Certificate =l

'EMERSON.

AGA3/AP] 14.3, Part 2, 2000 Editlon Dantel Industries Canada Inc.
Process Management

General Meter Tube Information
Inspection Number: S S
Meter Tube Serial No.: DCM0S-01172

anufacturer: Daniel Canada

Customer Information
Customer: HUSKY ENERGY

Customer P.O.: 8400030069 Inspection Criterla: AGA3/API 14.3, Part 2, 2000 Edition
Customer Job No.: 7027815 AGAS3 Configuration: CPA 50E

Location/LSD: N/A Nominal Line Size: 8°

Meter Tag No.: FE-200 Plpe Schedule: 160

Meter Name; N/A Published L.D. (in.): 5.187"

Measured Internal Diameter of Mefer Tube

Position I.D. Measurements 1" Upsiream from Calculations
i the Upstream Face of Orifice Plate (in.) |Coefficlent of Thermal Expansion, a,: 0.00000620
g 1 5187 Meter Tube Temperature, T, (°F): 71.4
3 2 5.187 Reference Temperature, T, (°F): 68.0
3 5.187 Measured Meter Tube L.D., D {In.): 5.187
! 4 5.188 Calculated Meter Tube I.D., D, (In.): 5.187

Verification of the Internal Diameter of the Meter Tube
Nole: Internal diameter measurements are checked in a minimum of 4 equally spaced planes at vanous locations along (he length of the meter tube. Max/Min. values

for various sections of the meter tube are recorded below. Locations of these check measurements include Whe orifice fitling, welds, adjoining flanges and pipe.

Within 1D ,, Upstream of Orifice Plale Downstream Entire Upstream Secton
Tolerance {in.}: 0.013 0.026 Max. Tolerance (%): 0.500
Allowable Max. (In.): 5.200 5213 Recorded Max. (in.): 5.195
Allowable Min. (In.): 5.174 5.161 Recorded Min. (in.): 5.175
Recorded Max. (in.): 5.188 5.188 Actual Tolerance (%): 0.386
Recorded Min. (in.): 5.187 5.179 Results: Pass
Results: Pass Pass
() 2 Plate andg =r 0

Max. Min. |Orifice Plate Thickness: 0.125" u/s D/S
Beta Ratio: 0.75 0.15 |Qritice Plate Eccentricity: Pass |Plate Seal Protrusion: Pass Pass
Bore Size (in.): 3.880 0.778 |Orifice Plate Bypass: Pass |Plate Seal Gap: Pass Pass

Internal Surface Roughness Meter Tube Configuration and Dimensions

Within 170 U/S of Plate: Pass Flow CondItioner or Vane: CPA5S0E
Beyond 17D U/S of Plate: Pass 1st. Downstream Connection: 1-1/2" Flange
Downstream of Plate: Pass Note: Ali dimensions are shawn in inches unless specified otherwise.
(AU - . —  Dal e OAL; 147.082
b . uL - - G U e e - uL: 79.988
- uil R N I Lo = ~uLt: 31.688
| - T | e 48.300
i : o L: 0.776
DL: 67.094
: C: 25.244

Flange Tap Information

Manufacturer: Quantity: 2 Sets |Flange Taps Relative to Center of Meter Tube: Horizontal
Model No.: Dlameter: Pass |No. of DP Sensors: None

Serial No.: Location: Pass | Location | Tee'd
ANSI Class: Size: 1/2" {Static Pressure Sensor: None No

Comments and Notes (indicate if attachmenis are included)

Inspection Kit Number: 2  NOA Number: G-0196 r1

Jamie van der Laan Witness
Signed
June 4, 2009 Date

P.O. Box 727, 5in. T, (T2H 2H2) Ph.: (403) 279-1879
4215-72 Ave. 8.E,, Calgary, AB T2C 2G5 Fax: (403) 236-1337 7027815-2 DCM03-01172
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Customer: HUSKY ENERGY
Address:

Suppller Name: DANIEL INDUSTRIES CANADA
Address:

Product Line: Orifice Fittings
Technlcal Contact: Tom Nelson

P/N or Cross-Reference: AGA Report 3/API 14.3, Part
2, Fourth Edition, April 2000. Rev:0
Part Description: Orifice Meter Tube Inspection AGA 3
2000.

] Test Area:r All

Inspector: Jamie van der Laan

rDate and TIme: 06/05/2009 09:15 AM
Danlel Canada Serfal Number: DCM08-01172

—

I Lot Tgsg Results: Pass_ _

Lc_ontrol Number:

L,

Copy To Production Control:
Thomas Weissig

Speclal Notes:
Text:

CAR?:

NCMR?
SCAR?

Disposition: Non-Conforming Storage Area

Reason For Disposition (if applicable):

Speclal Instructions:
Description of tem under test. 8" 016C 900# sch.160 NACE TRIM LCC SN METER RUN

These inspections and tests establish conformance to the requirements of;
e Customer Purchase Order #: 8400030062
e Daniel Ind. Work Order #: 7027815
* Specification AGA 3 2000
» Specification AGA 3 2000 AND Measurement Canada
s NOA G-0196 r1 for Senior Qrifice Meters

7027815-2 DCM09-01172.p: 7027815-2 DCM09-01172.cal.p
Orifice Meter Tube Inspection Sequence @

This meter run meets AGA figure CPASOE and passes with a Beta of: .75

Note : If a meter run passes all the Tests below, a verification sticker will be applied to the meter.

Test Conducted

Test Description

5|

as specified above.

Test Results
o _ (as applicable)
Meter Tube Ensure that meter tube location meets the
Location, |.ength specification(s) defined above, and that all
and Bela lengths meat/exceed minimum requirements
i for the specific configuration and Beta. L
Orifice Plate Ensure that Qrifice Fitting Is capable of
" Centering holding the plate concentric to the pips 1.D.,

Medter Tube 1.D.

s

Ensure that the 1.D. of the meter tube mests
the specification(s) defined above.

Meter Tube
Floughness

Jiix

Ensure that the 1.D. roughness of the meter
tube meets the specification{s) defined above




Qrifice Plate Seal

Ensure that the Orifice Plate Sealing device

Protrusion does not protrude into the meter tube.
[
Orifice Plate Ensure that any recess adjacent to the Orifice
Seat Gap Plate meets the specification(s) defined
5 above.
Tap Hole Size Ensure that the size and condition of the
and Condition flange taps meets the specification{s) defined
i above.
Tap Hole Ensure that Flange Taps are located 1* from
each respective face of the orifice plate -

Location

fade

within the tolerances specified above.
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Daniel Industries Canada Inc.

Process Management

Flow Conditioner Inspection Certificate
Inspection Criteria: PS-G-05 for CPA 50E Flow Conditioners

CPA-50E Flow Conditioner Inspection Worksheet

Date:|
Inspectlon Number:

Inspected By:|

Customer:

Customer P.O.:

Customer Job No.:
Location/LSD:
Meter Tag No.:

Meter Name:
Meter Tube S.N.:

Nominal Line Size: :|ANSI Rating:

Serial Number:

Pipe Schedule:
Published 1.D.

Inspection and Verification
Chamfers:

Upstream Slde Downstream Slde

Center Ring of 8 Holes Quter Ring of 16 Holes
NP5 I Sch. FublisheJ Center Hole Dia. Hole Dia. Pitch Clrcle Dia. Hole Dia. Pitch Circle Dia. | Plate Thickness |Plate Dia.

NPS Sch. 1D, Max. Min, Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
8" 160 5.189 1.017 0.913 0.898 0.794 2.846 2543 0.675 Q.571 4.463 4.359 0.830 0.597 5.189

Coments and Additional Information

Inspector Jamie van der Laan Witness
Signed

Signed
Date June 3, 2009 Datle

PO Box 727, Stn. T, (T2H 2H2) Ph.: (403) 279-1879
4215-72 Ave. SE, Calgary, AB Fax: (403)236-1337 7027815-2 DCFC09-01056



Customer: HUSKY ENERGY
Address:

Supplier Name: Canadian Pipeline Accessories
Company Ltd.
Address: 6710 -30 Street S.E. Calgary, AB T2C 1Ng

P/N or Cross-Reference: AGA Report 3/API 14.3, Part
2, Fourth Edition, April 2000. Rev:1

Part Description: CPA 50E/TBR Flow Conditicner
Inspection

Product Line: Flow Conditioner
Technical Contact: Tom Nelson

mst Area: All

| Date and Time: 06/05/2009 09:13 AM

Inspector: Jamie van der Laan

Danilel Canada Serlal Number: DCFC09-01056

l Control Number:

|

Lot Test Results: Pass

Copy To Production Control:
Thomas Weissig

Special Notes:
Text:

CAR?:

NCMR?
SCAR?

Disposition: Non-Conforming Storage Area

Reason For Disposition (I applicable):

Special Instructions:
Description of item under test: 6" sch.160 31658 FLANGE TYPE FLOW CONDITIONER

This inspection and test plan meets the requirements of

Customer Purchase Crder Number: 8400030069

Test Certificate Attached:

7027815-2 DCFC09-01056.p

Following this inspection, the Inspection Record and Ce

Measurement Canada for custody transfer applications.

Serial Number: 1222107

Daniel Industries Canada Work Order Number: 7027815

rtificate shall be marked Approved or Rejected, with

I

Certificate

particulars documented on the Inspection Certificate as applicable.
Test Conducted Test Description Test Results
7 7 {as applicable)
CPA 50E/TBR Flow | Ensure that all critical dimensions meet the
Conditioner current revision of the Measurement Canada
Inspection provisional specitication PS-G-05 & PS-G-11
E; Document particulars on a Inspection

i o b i e

T S




WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S.E., CALGARY

RADIDGRAPHIC EXAMINATION REPORT 4#CGY-33593@

ALBERTA T2C 0B4 @te of Exan: Monday, Jun 1 2009 Legend: N
TEL: (403) 279-4540 dob Location: MWestern's Shep —e=eeeee-
FAX: (403) 236-3043 Jechnicianst Robert Bodman SNT Lev. LI i (Loading) g = ging%e
= Double
| fcc Codes: ANSE/ASHE B3L1.3 Normal T = Triple
] . i Inepected: Pre Heat Treat # (Result) ACC = Accept
Daniel Industries Canada Haterial: Carbon Steel REJ = Reject
1213 - 72 Avenue §.E, [sotope: IR 192 RETEST = Retest
Calgary, AB T2C 265 Focal Spot: 243 am & (Degree) 1 = Acceptable
Tel: (433) 539-4247 Fax: (403) 236-1337 Curies: 39 2= Sligﬁt
Degree: gy 3 = Reject
Processing:  Autpeatic
dob Number: 27815-2 Units: in Note: SFD Does not include reinforcement
FD Number:z 4307
SN v
; - - Test Infoermation-- - ———- -1 -- Result Informatiop-----——--- : ‘\\
Corpi Test# fech IfT Widr Dia Thk Len Sch _ &FD I Files Type # @ HMscoptinuity Fronm - To
1 ! RT2-T #17 X 1.9 B.281 e 15.8 § 3 D3-BEV-1 ACC
2 42 RT2-T #17 ¥ 1.3 0.281 lef 15,8 § 3 D5-GEV-1 At
3 13 RT2-T #17 X 1.9 p.281 0 1.8 5 3 D5-GEV-1 ACcC
4 X4 RT2-T #15 ¥ 1 8.23 i 15,8 5 3 D5-BEV-I ACC
RT 2: T1.291 g) §.0.D., nominal pipe diameter times 7. T.291 h} 5.5.0.F.D., noninal pipe diameter plus reinforcement.

Units:

Gty Code
1 NDE/TAN/B8
3 NDE/TAN/DG

Sign Here:

Customer Representative:

TUPORTANT: Plezse Sign fnd Return, the Yellow Copy, to Western Ingpection Lid. 8.5.8.P,

Tl e e

57172009 12:83:46 PH



WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S E., CALGARY

RADIOGRAPHIC EXAMINATION REPORT #CGY-335994

ALBERTA T2C 0B4 ﬁte of Exaat Tuesday, Jun 2 2%9 Legend:
TEL: (403) 279-4540 Job Location: Nestern’s fop - mmemmee—-
FAX: (403) 236-3043 Technicians: Robert Bodaan SNT Lev, II ¥ {Loading) 3 = gin }e
= Double
Acc Codes: ANST/ASHE B31.3 Normal T = Triple
Inspected: Fre Heat Treat # (Result) ACC = Accept
Daniel Industries Canada Haterial: Carbon Steel REJ = Reject
4215 - 72 Avenue §.E. Isotope: 1R 192 RETEST = Retest
Calgary, AB T20 265 Foral Spot: 23 na @ (Degree) 1 = Acceptable
Tel: (4B3] 337-4247 Fax: (4@3) 236-1337 Curies: 39 2 = Slight
Degree: 180% I = Reject
Processing: Automatic
Job Number: 27815%-2 Units; in Hote: SFD Does not include reinforcement
PD Number: 4311
AN
i - Test Information - ----= - --Result Informatiop----------- f
Comp# Testd Tech IGI Hldr Dia Thk Len Och  OFD ¥ Films Type 4 @ Disg -
1 X3 RT3 1B ¥ b a.719 160 3312 8 2 D3-6EV- 1 ACC
2 X4 RT3 1B X b 8.719 1680 332 8§ D3-BEY- | ACC
3 17 RT3 1B X b 2.71% 168 3312 § 2 Bo-BEV- 1 ACC
4 i RT3 1B X & B.71% 168 3312 5§ 2 D5-GEY- 1 ACC
6] 9 RT3 1B X b 8.719 166 3312 § 2 I5-BEV- 1 ACC
b 118 RI3 1B & b g.719 162 3342 § 2. 0 DI-BEV- 1 ACE
RT 3:  T.291 g} 5.0.D., half of the pipe I.D. less 1/2 of max. allowable reinforcement. T.291 hl~_'_.i,'S,,.fﬂé.F,.-D,.'g,_"‘ﬁuminal wall thickness plus reinforceaent.
Unitss -
Oty Code
6 4/160/00

Sign Here'

Customer Representative:

Slqn Hera:

CGSB Lev. I1, SNT Lev, 11

Dunald Mltchell

THPORTANT: Please Sign And Return the Yellow Copy fo Western Inspection Ltd. A.5.A.P.
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ALBERTA T2C (B4
TEL: (403) 279-4540
FAX: (403) 236-3043

WESTERN INSPECTION LTD.
3231 - 58th AVENUE, SE.,

CALGARY

HPT EXAMINATIGN REPORT #CBY-334048

Gate of Exam:
Job Location:
Technicians:

ficc Codes:

Hednesday, Jun 3 2087
Customer’s ShnE
dohn Koncar CGSB Lev, II, GNT Laev. II

ANST/ASHE B31.3 Normal

} Inspected: Post Heat Treat Results: ACC = Accept
Daniel Industries Canada Material: Carton Steel REJ = Reject
4215 - 72 Avenue §.E, Surfaces Good RETEST = Retest
Calgary, AB T2C 2G5 Procedure: HPI-1 / Dry Visible
Tel: (203) 339-4247Fax: (4@3) 236-1337 Technigue: Yoke
Particle: Hlagnaflux Red oxide #BA with Contrast Paint
Joh Number: 278152 Equigment: AC Ypoke
PO Number: 8315 Lighting: Daylight
\H?ltS: in
/7 immmene - Test Informatign-—----———-r—emsrm e e i ety Result Informatiop-—--------------m-mmmu-
Comp¥ Testd Wldr Dia Sch Len Description Resuit Discantinuify Fru - To
1 1 3=~ 11/2" WL ACC
2 2 1--1" WOL ACC
Charges:
Oty inits Type SubType Rate Code
8.3 Hris} tevel I Chargeable Regular NDE/L2/C/B-/08
8.3 Hr{s) Consumahles LPI/HRI Consumables N/ NEE/CON/LMC/NA/QD

Sign Here:

" John Koncar COSB Lev. 1, BNT~baw, b

Sign Here: °

Customer Represepfative:

iﬁEDRIANT:_Pleqseisign And Return the Yellow Copy to Western Inspection Lid. A.5.A.P,

\--..J

~ This Report SArsedea fill Previous Copies.{reg 2)

6/4/2009 3:48:28 PH
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WESTERN INSPECTION LTD.

HRD EXAHINATION REPORT

#C6Y-336E70

anhy TF:nIn

3231 - 58th AVENUE, S.E., CALGARY ~
ALBERTA T2C 0B4 Date of Exam: Wednesday, dun 3 2009
TEL: (403} 279-4540 Job Lotation: Customer’s Shop
FAX: (403) 236-3043 Technicians: John Koncar
| Acc Codes: ANSI/RSHE B31.3 Normal
! Haterial: Carbon Steel
Daniel Industries Canada Surface: Good
421% - 72 Avenue S.E, Inspected: Post Heat Treat
Calgary, AB T2C 265 Procedure: HRD-1
Tel: ZIEIS) 039-5247Fax: {4B3) 234-1337 Equi[tment: Krautkramer Micro-Bur 18/Telebrinell
Penetrators  Standard
e BR e Jrinl
N /
(=== - - - Test Information-—- - - - - T e Result Information------——------------—- b
Comp# Test# Wldr Dia. Sch. Description tocations and Readings
1 1 1.5 BY Held 148, Haz 158, P4 148
2 2 1.5 BY Weld 150, Haz 143, PH 133
3 3 1.3 Bi Weld 155, Haz ISB PM 145
4 4 1 BU Weld 143, Haz 153, PH L0
5 5 & BW Weld 148, Haz 143, PM 135
b b 6 Bu leld 168, Haz 150, PH 140
7 7 b :L] Weld 148, Haz 14@, PH 140
8 8 A BY . Weld 168, Haz 135, PH 133
9 9 6 BR Weld 160, Haz 135, PH 135
ig 18 b B Weld 140, Haz (4@, PH 158
Charges:
Bty Units Type SubType Rate Code
1 Hris} Level 11 Ehar%eahle Regular NDEIL2IC!A -/80
k') Hit(e}  Equipment Cost Electronic Hit N/ HRD/EBR/ELC/NAS@R
Sign Here:
‘ John— Koncar s ﬁ\\““~=5_} Customer Represen ‘//
[SPORTANT: Please Slgn And Return the Yellow Copy to Hestern Inspection Ltd. A.5.A.P. Th15 Heeurt Sug{rsedes ﬁll Prekus Cuples (reg 2) H/3/2089 33 55 291 PH

i

Thic Ronnrt and altl zccnriated mslorisle romain

hr Fala nranarty Af Hardaen Themarkinn
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L WESTERN INSPECTION LTD. HRD EXAMINATION REPDRT 4CBY-334947
3231 - 58th AVENUE, S.E., CALGARY -~
ALBERTA T2C 0B4 Date of Exas: dednesday, Jun 24 2089 \
TEL: (403) 2794540 Joh Location: Customer’s Shop
FAX: (403) 236-3043 Technicians:  John  Kongar
fcc Codes: ANSI/ASRE B3L.3 SEVERE / HUSKY PS-H-81
fiaterial: Carbon Steel
Daniel Industries Canada Surface: Good
4215 - 72 Avenue 5.E. Inspected: Post Heat Treal
Calgary, AB T2[C 263 Procedure: HRD-1
Tel: (383] 539-4247Fax: (403} 236-1337 Equlgaent Krautirager Hicro-fur 18/Telebrinell
Penetrator: Standard
Jobt Muaber: 27815 HT Scales Vickers
PO Nuaber: JASON Unitss in
- /
e ety Test Inforaatipn-—-s----—-—r=-remmmommee e oo e e e e jimmmmmmmmmmmeme—moees Result Inforsatien-----—----—-—------ 5 \
Cogpd Testd Bldr Dia, Sch, Desrription Locations and Reatings
Charges:
ty Units Type SubType Rate Code
1.5 Hris) Level 1I Char%eahle Hegular WDE/L2/C/A- /BB
98 Hit(s) Equipment Cost Electronic Hit N/ HRU/ERP/ELC/NA/@B
Sign Here: Sign Here:
John  Yencar Custoser Representative: ) /
IAPORTANT: Flease Sign And Return the Yellow Copy to Hestern lnspectmn Ltd A.5.8.P, S/2472889 [1:46:32 AN
Thic Rannrt and all aecariatad aatoriale raaain bha reln neanncky af Bardoes Tarmmebiom 1Ld oLt o Lzo. ._ LL. EEN IR amAu Trimrm on n



WESTERN INSPECTION LTD.
3231 - 58th AVENUE, S E.,, CALGARY
ALBERTA T2C (B4

cans
1Y

i Samemn
|
\q'

HPL CXAWINATION REPORT 3CBY-336%8b

@\te of Exaa:
Job Location:

Rednesday, Jun 24 2989

N

TEL: (403) 279-4540 L2 Lustomer’s Sho
FAX: (403) 236-3043 Tachnicianst  John Yoncar EBSB Lev. TIREGE 1566, SNT Lev. II
Acc Codes: ANST/ASKE BI1.3 Severe / HUSKY PS-Wi-81
) Inspected: Poct Heak Treat Results: ACL = Accept
Daniel Industries Canada Haterial: Carbon Steel REJ = Reject
4215 - 72 Avenue S.E. Surface: Goog RETEST = Retest
Calgary, AD T2L 265 Procedure: AP1-1 / det Fluorescent
Tel: (4@3) 339-0247Fay; (483} 2356-1337 Technique: Yoke
Farticle: Green Fluorescept
Job Nuaber: 27813 Equignent: AC Yoke
B0 Nunber JRSON Lighting: Blacklight
Units: in
J
( e -- ---Test Infersation---------~—-"--rmm o : ‘-----;——————————-—Besult‘Infurﬂation ---------------------- : N
Coepd Testd Kldr Diz Sch Len Description Result Discontinuity Frn - Tao
1 1 2--R0L acc
Charges:
Oty Units Type SubType Rale Code
9.3 Hris) Level 11 Charﬁeable Reaular NDE/L2/C/R-/EH
8.5 Hr{s) Consusables LP1/8PT Lonsupables N/ NDE/CON/LHC/NA/B@
Sign Here:
\ Jobhn Koncar CBSP Lev. [IREGE 1546, SNT Lev, II Customer Representative: /

IHPDRTANT: Please Sign And Return the Yeliow Cup\{ to Western Inspection Ltd. 4.5.4.7,
h

Thic Rennrt and a1l 3cenristad estariatc ranaan

a ra*n Aarnnards

This RgEnrt Eupgrsedeslgli Previous Enpigs.irggl?.]

nd blnrbrra Tarnnrbinn Léd  uné n dien

b/24/2809 11:46:43 Al

&arry FTINNT [ TRp——




\ale/ | INTEGRATED
METALLURGICAL SERVICES LTD.

c—_ 5 5110A - 77 Avenue S_E., Calgary, Alberta T2C 272

Phone (403} 279-2666 Fax: (403) 236-3677 e-mail: cpryde@nucleus.com or dolsen@nucleus.com

HEAT TREATING REQUIREMENTS
CUSTOMER : (C?%\/‘EL A G)mefe.. DviSuion RO #: ‘—1[3;1[' 2

MATERIAL : 5,4 332&L6  SA e
DESCRIPTION:

‘T—f/\(\e-.-e_(l;) ()Lfef__% QQ 9/2’60 pretel Ao

'“_:I\O‘?./Vct G&" 2315 ~ 2 ,—..,,CL(ST'“ Hu&y @Me&
Tz () pEe=s 4 Fleo r=tel b

Wf’v‘\: 23 zeT 5.
ue. ¥ R023282-3 REU3
Cusy : BP CHAVADA

- 4 4 2
JOB NO: ZAath- LENGTH: ig:%ﬁ/(—,t@?/rf?%é’?h (9 , 22 Y8 422"
22T

WEIGHT: 3 < D’ﬂ- DIA.:

— Y
o P WALLTHK: € 17
PROCEDURE oS3

1. Fumnace Temperature shall not exceed: LIL‘Z—T °C on loading.

2. Heat Rate: 150 °C per hour.

3. Holding Temperature: (2] £10 orr +10+-0 °C

4. Holding Time: 60 Minutes Minimum

5. Cooling Rate: [0 CirMax.to 25 °C
Issued to FURNACE #_7_ FURNACE HEAT NUMBER: ___/—F 7 — Of ?/
DATE: Sfeme 2, 2o 2 ISSUED BY: C. PRYDE

Specializing in Pre & Post Weld Heat Treatment. Serving the Industry with the Finest and Most Modern Equipment Available.



[/ 1L .
Daniel Measurement ang Cont
. Deniel Industries Canada Inc,
4215 - 72 Avenue S.E.
P.0. Box 727, Station “T*
: Calgary, Alberta Canada T2H
HEAT TREATMENT REQUIREMENTS oo agmda T2H 21
Facsimile: (430)236-1337

DATE__SJune 2 /oG

,l’

WORK ORDER.___ 2.7 S —2

pO¥_ U312 customer:___Hus ey Ene,rg’ul .
DRAWING# 1021 BIS-2 REV# az
DIAMETER; [_:_ o LENG %+ 42T "FWEIG}PMI@EQ'-PIECES;;_S_'____
PIPETHICKNESS____» 119 MATERIAL__ AB33 | AloS
TYPE OF HEAT TREATMENT. : ' -ms

. INSTRUCTIONS: '
1 “Temperature to be raised ﬁ'omVSOO" Fto 1100-1260° F at a maximum rate of 400° F per

hour. Note: Must not exceed 400° F per hour.
2. . Temperature to be held at 1100-1200° for 60 minutes.

3. Temperature to be lowered from 1100-1200° F to 800° F at a rate of per hour.
: -NOTE: Must not exceed a drop of 500° F per hour.

4, Additional Requirements:

SIGNATURE: J/%'_\
/- “"3&97/- "/ ﬁ/k_: // <f 2l
Al F - OPERATORS ,STGNMURE ' . DATE




AADCONTROLS LTD

518 - 10 AVENUE N. E. | -
SALGARY ALBERTA T2E 0X6 TEL.(403)_277- 5392

CERTIFICATE OF CALIBRATION

paTE: 1A% 6 2004 DUE DATE: _JYNE 6 0 009 |
COMPANY NAME: NTEGRATED METAL . LOCATION OF WORK: LA/ EARY
LOOP NAME: FURNACE #/ TYPE OF INSTRUMENT: _KECORDER
MANUFACTURER OF INSTRUMENT: AONEYL/E(L _

MODEL NO.: /5 3058386-06-0/1-2 - 000-002 -(/0)

SERIAL NO.: 0489724700/
INSTRUMENT RANGE: 2~ /200 °C

SERVICE REPORT NO.; ——

CALIBRATION DEVICE USED: FFLUKE: M90D6¢ 728, SER. /62628
TRACEABLE TO NATIONAL STANDARDS: NIST, NRG

INPUT TYPE: _ K

NOTES:

" SIGNED FOR AADCONTROLS LTD.:

L e =
Lo

SIGNED FOR CUSTOMER _ 122’

INPUT VALUE /nfs' FOUND ERROR AS LEFT Eéizc;;c\;;if?
s0¢C 48°C -2°C Yok 0
SO0 C | 294 2 ¢ 300 %
50D 594 5’ 1 -2 600 ¢ 0
G900 898 -2 200 °( 0

J/S0C | M52 | 2 /s | +4 ¢




METALLURGICAL SERVICES LTD.

INTEGRATED

M

CUSTOMER:

61104 - 77 Avarum S.E., Cabpary, Al T2C252

JUNE 02, 2009

DANIEL INDUSTRIES CANADA

4312
27815-2/27282-3

ORDER NO:

P.W.H.T.

FROCEDURE:

AS.M.E.
MOD. Tao 425" C o 621° C ai 150° C/Hr

HEAT TREATING FER:

TE OF RISE:
HIOLDING TEMP.:

621° C 10425 Cat 150° C

60 Min. Minimum
5A-333 GR.6OSA-105N

621 +14° C
"LG. & 48-%"L.G & 67°LG, JOB

SCH.160 SENIOR METER RUNS 719 wall

0%
#27815-2 DWG, #7027815-2 REV.2-HUSKY ENERGY

3 PCS. 4”5CH.160 SENIOR METER RUNS .531"wall

3

5004 total, 19”°LG. & 32-%"LG. & 32"LG. JOB #27262-3

DWG. #7027282-3 REV.J —BP CANADA

COOLING RATE:
MATERIAL:

NOTES:

HOLDING TIME:

3 PCS. 6"
800# total

Collin Pryde HEAT: H1-09-084

OPERATOR:

FOR LMS. LTD.

SIGNING







Daniel Industries Canada Inc.
P.O. Box 727, stn T (T2H 2H2)
4215 - 72 Avenue S.E.

Calgary, Alberta T2C 2G5

Canada

T 403-279-1879

F 403-236-1337

Date: ‘5—:)(\6 U( [ a9

Affidavit of Hydrostatic Test
Customer: 'HO%\L\.‘ E‘ner&kf

Daniel Work Order # 218 a2

Daniel Industries Canada hereby certifies that these goods were hydrostatically
tested and meet the Leak Test requirements of:
ASME B31.3 (\X ASME B31.1 ()

Senior vy~ Simplex () OFU() . Spools( ) AirTest(f Chart (/&
Size /ANSI. (5" Qoo

Pressure: 2350y PSIG (v)/ KPAG ()
Hour(s): 1( ), 2( ), 4(@,/ether (___ )Hours

Serial #£ 09 1) o . Serial #.
Serial #: \ 8‘3 Serial #
Serial #: Serial #:
Serial # Serial #
Serial #: Serial #
Serial #: Serial #:

Verified By %
Sign 4

Print / é’ foecks




e MIDNIGHT

CRAPHIC COMTRoLS CORPORATION

BUWFLE now eomy

ie189
CHART NO. MC M-5000-H-150F

HETERZTIBIS -7

CHART PUT oN TAKEN OFF
1t

AT P E -]
LocATon . Danne| $

revanks S he 5_@_5"5_ ; 5 .

W

NOON



[

N

ESS

—A

T1
SHAFT ORIENTATION

A

ERH
(REVERSE)

0°]

=

SECTION A—aA
COUPLING CRIEMTATION

HOBE,

BILL OF MATERIAL ane run oy

ITEM! BTY DESCRIPTION

6* s/160 S00# RF, MODEL 016C , NACE TRIM

—

LCC, SENIOR FITTING

6" s5/160, A333 GR6 COLD DRAWN SMLS PIPE

6" s/160 300# RFWN ALOSN FLANGES

1 1/2" 9008 S/160 RFWN AlOSN RFWN

6" 900%# 316SS FLEX GASKET (CGI) GRAPH FILLER

7] a2y 1-1/8"°X7-3/4" B7/M STUD W/(@H1-1/8"2HM NUTS

e

DANIEL NAMEPLATE W/ METER RUN SN, & TAGGING

1o | Jeaho) )

SA-36 OR EQUAL ¢CS BRACKET, SS NAMEPLATE)

6° $/160 CPA S0E FLG, FLOW CONDITIONER, 31688

o

147°

T| CP d&-1/8%8-1/4" B7M STUD W/(2431-1/8°2HM NUT

—
=3
—

80*

30-3/4

= 172"

48 3/4" —————

hiid
-19CVN

. FLOW DIRECTION

/
8

=

178

47—

32—
TYP. e —
DC-16EVN

8 313'

3@4&&&

AglED-01 BN YR T

6" X 11/2" §/160 WOL ALOSN

—
=y

6" X 1° §/160 WOL ALOSN

—
Mo

17 9004 S/160 RFWN AIOSN RFWN w/ BLIND

[y
15}

T| CP ¢4 1X5-3/4" B7M STUD W/(B) 1'PHM MUTS

—
~
—

PN |« G S PRY (- PN () M |- ] PR PR 1 FXY I O

17 900% 31638 FLEX GASKET(CGD GRAPH FILLER

—
n

SP-6 SAND BLAST AND 3 MIL EPOXY PRIMER

NDT REQUIREMENTS

RADIOGRAPHY: 1007 ALL WELDS, B3L3N ASNTII

HYDROTEST: 4 HOUR @ 3330 PSI, W/CHART

STRESS RELIEFT YES

HARDNESS TEST:r YES

MAGNETIC PARTICLE: ND

LIQUID DYE PENETRANTI NO

INSPECTION YES| NO

STANDARD 14.3 Verlficatiom X

FULL 14.3 VERIFICATION RUN & ORIFICE PLATDY | X

SELECT_CHEMISTRY! FOR SA333 GR 6 PFIPE X

MAX CARBON CONTENT . 0.23%
CE= C + MN/6 + (Cr + Mo+VY/3 + (NHCW)/15 <= 043

NOTES & TAGGING

SPECIFI

CATIONS

1) MANUFACTURED, INSPECTED, TESTED IN ACCORDANCE WITH ASME B31.3

QUANTITY: 1

APPROVED FOR CONSTRUCTION
M 3008 f‘;g;;\ra.

i!':' PHOND: G40 B79-1973
FAL {40 EM=1307
N NI DUSTRIES CANADA

2) DIMENSIONS AS PER CPA RECOMENDATIONS.

LINE SIZE: &f

num B PEOFERTY OF u%mummm:mm

COMEXTIN
IT DHALL WOT RETUEHEE O U 0N DO,

PSCH 160

3 AGA 3/API 143, Part 2, 4th Edlitlon, 2000

RATING 9004 / DMT =

-20 DEG F

HUSKY OIL OPERATIONS C/D GAS LIQUIDS ENG LTD

4) TAG FE-200

MODEL: 016C ,

WCB

09/05/28

MRP

6" 900# S/160 RFWN SENIOR METER RUN -NACE

4
3

-\
1

5y 6 CAT 500 ORIFICE PLATE 31658 BEVEL BORE 2.375°

TYPE! FLANGNEK SENIOR

6> SELECT CHEMISTRY APPLIES FOR SA-333 GR & PIPE

TRIM: NACE

REV

vy /mm/olcl

INI

PO# B400030069 | DaTE: 09-04-27

AGA FIG:CPA SOE

[ BETA* 075 1 enp USER:

REV 2 TO CHANGE HANDLE ORIENTATION TO RIGHT-HAND ORIENTATION

CRN:  OFB939.21

HUSKY DIt OPERATIONS LTD

LOCATION:  LSDi B-49-C/93-P-2

0F0634.21

DRAWN BYI AD/MP

DwGi# DC-W-09-7027815-2

| REV: 02




DATE: 05/18/07

UNITED STATES STEEL - TUBULAR PRODUCTS TIME: 05:02:35
CERTXFIED TEST REFPORT SERIAL NO: FD042705

(IN ACCORDANCE WITH I50 10474/EN10204/DIN50049 “type 3.17)
MILL ORDERMTEM HO SHIPPERS MO. P.O.HUNMBER VEHICLE LD
DR39211 01 P3isos2 80160-00 CRG6047889 INVOICE NO 0446187
S0LD TO ADDRESS MAIL TO ADDRESS VENDOR
TEXAS PIPE & SUPPLY CO INC TEXAS PIPE & SUOPPLY CO INC UESs TUBDLAR PRODUCTS
2330 HOLMES RD 2330 HOLMES RD UsSs FAIRFIELD WORKS
HOUOSTON TX 77051-1098 HOUSTON TX 77051-1098 P.O. BOX 5998
FAIRFIELD ALABAMA 35064
SPECIFICATION AND GRADE

PRESSURE PIPE CARBON SMLS HF ASTM A333-%05 GRADE 1 ASTM A333-+05 GRADE 6 ASME SA333-+2004 EDITION GRADE
1 ASME SA333-+2004 EDITION GRADE 6 ASTM AlO6-*06A GRADE B ASME SAl06-%2004 EDITION GRADE B DUAL STENCIL
BLK REG MILL COAT PE BEV 30 DEG MEETING ALL THE AFPLICABLE REQUIREHENTS OF NHACE STANDARD MR-01-75 %2002

K}’ép n s 5@/ h)
B é”é %Dcﬁ’ﬂz

0.0 infmm) | WALL: In (mm)
cowd. ~ QUENCH & TEMPER 6.625(168.275) 0.864 (21.945)
ot YELD =51 TENSILE { xm | eoNe% HARDNESS WINHYDRO  [owELLREC)
PRODYCT TEST TYPE/ TEST | GAucE PSI | -50 PSI | w2 ) |scAmHRB PSI g
IDENTIFICATION ORIENTATION, .y , | coWD. | WioTH. e 35,000 4 wN: 60,000 |- MAX: [  MIN: MIN: 2800 5 e Uit
o IN |max: ', MAX: T 30.0 |max: 99.5
C45591 *NOTE A STRIP/L/Br. | 4T 1.5 56,500 *+ .50 71,000 | 0.79 57.9 83.8 2800 s
U40956 =NOTE H STRIP/L/B | EHT i.5 56,000 | .50 73,500 | 0.76 59.4 87.3 2800 5
|
i
'
_ |
LEGEND: L - LONGITUDINAL T -TRANSVERSE QT -QUENCH & TEMPERED AR - AS ROLLED B -BODY W - WELD
U -UPSET NM - NORMALIZED SR+ STRESS RELIEVED
c N P S sl cu ] cR "o AL N v B m [ co CE"
IDENTIFICATION TYPE
W cass91 HEAT 16 | 15 (009 008|121 {02 0l; 05|14 10320085 02
c45591 PROD 15 | 110 joosf 00720 (02 { 01f :03{13 (03008 03
C45591 PROD {18 | 114 joo7| 003|iz0 |03 | 01} (03|14 |iozsjp09 03
40956 HEAT i16 | 112 fogs| 007(i22 |02 | 01 i03|:13 |‘030/008 03
T40556 . PROD 186 | 113 |poe| 007[23 |02 | 01| 03|13 fo3zcpos| oz ; g :
U40856 . PROD 16 | I12 |oosf 00724 |02 | 01| (03]113 ['!030[0CGH 03 ! : ; ce @
: P we bF DATA IS ol B | N S
: NN 1k o 0.345
“C.E 13 BASED ON THE FOLLOWING EQUATION(S): ot v{\\("
- . t o
DECIMAL POSITIONS FOR ELEMENTS ARE INDICATED BY THE LEFT MARGIN, VERTICAL DOTTED LINE OR DECIMAL POINT.
2

335511003 KAJOGASS5 B677395005 " CAA 3-0-~-0 PAGE 1l OF
&



UNITED STATES STEEL

TUBULAR PRODUCTS
CERTIFIEDP TEST REPORT

(IN ACCORDANCE WITH 1SO 10474/EN10204/DIN50049 “type 3-17)

SERIAL NO:

DATE : 05/18/07
TIME: 05:02:35
F0OQ42705

.

MILL QRODERATEM NO SHIPPERS NO. P.0O. NUNBER
DR3I®211 01 P35082 B0160-00 INVOICE NO 0446187
MATERIAL 0.0 nimey | WALL: i {mem)
CoND: UENCH & TEMPER 6.625(168.275) 0.B64 (21.945)
- NG
— CHARPY V-NOTCH IPACT TEST] i
L rar [ weo | G | fom [ B [ | ew | B% Sy T  pwe a7 [ ] W
DEG F {10 : 10 10 : 13 o : ]
Cas591 OK L | B - 50] POLL[AET 264 264] 264] 264
C4a5591 OK L | B - 50| FULL|HT 110| 88| B4 94
V40956 oK L | B - 50| FOLL|HET 264 264{ 264) 264
T40956 OK L B - 50| FULL|HT 80| 103 78| 87
*n OF DATA TEIS SHE w
LEGEND L - LONGITUDINAL T - TRANSVERSE B-HODY W - WELD HAZ - HEAT AFFEGCTED ZONE
TESTING | INSPECTION INFORMATION
TEST}IHSPECTION YES RESULYS | COMMENTS
FULL LENGTH VISUAL b4
FULL LENGTH EMI x ob ___ X opD L LT __ X 10.0% NOTCH
FULL LENGTH MP)
FULL LENGTH UT X o obio X L ur X 10.0/10.0% NOTCH
END AREA INSPECTION (PLAIM END}) x we X T -
SPEGIAL END AREA {SEA) INSP MPi uf N
FULL LENGTH DRIFT= 5> - © 1 ¥ DRIFT MANDREL SIZE— -~ ' ©
ADDITIONAL NOTES/COMMENTS
ALL MELTING AND MANUFACTURING TOOK PLACE IN THE USA.
MANUFACTURED IN AN ISO 9001 CERTIFIED FACILITY - CERTIFICATE #30727.
NO REPAIRS BY WELDING. NO MERCURY OR MERCURY COMPOUNDS ARE ADDED TO THE STEEL AND ALL MERCUDRY
BEARING EQUIPMENT IS PROTECTED BY A DOUBLE BOUNDARY OF CONTAINMENT.
01 MILL
*NOTE A SEE ATTACHED REPORT FOR TENSILE RESULTS. *NOTE B SEE ATTACHED REPORT FOR TENSILE RESULTS.
#% END OF DATA =+
b THIS IS TO CERTIFY THAT THE FRODUCT DESCRIBED HEREIN WAS MANUFACTURED,
SAMPLED, TESTED AND/OR INSPECTED IN ACCORDANGE WITH THE SPECIFICATION
AND FULFILLS THE REQUIREMENTS N SUCH RESPECTS. s
T
PREPARED BY THEOFFICEOF: g . CLAYTON - MANAGER, Q.A.
DATE 05/1B/07 .
. 3
335511003 KAJOGASS 8677395005 CAA =0-0 PAGE 2 OF 4



MATERIAL CERTIFICATION

To

Daniel Ind. M&aC - Mechanical
5650 Brittmoore Road
Houston, TX 77041

CASTING DATA

Heat No oty Part No. P.0. No.
MB52 4 016-6C 209274-000
SPECIFICATION

Daniel PMA-A352-06 Rev. A.

ASTM A352 Grade LCC Modified with Supplementary Requirement S21. Complies:
NACE MR-01-75, latest revision. Quality Electric Steel Castings, L.P. declares

that the products supplied are in compliance with the requirements of the order
and EN 10204:2004 Type 3.1.

CHEMICAL DATA

C Mn Si P S Cr Ni Mo A Cu W al N
.18 .90 .53 .015 .009 .32 .11 .06 .007 .12 .006 .033 .01

TENSILE DATA

Tensile Yield % E1-2" % Red Area HBW
86,830 PSI 64,230 PSI 28 67.2 174
CHARPY DATA

Temp -50 -°F °C %Shear=40-40-50; Mils Lateral Exp=32-34-37
42-46-59 Ft-Lb

Hrs At

EE&E—EEEEE Heat Coolant
Normalize 1650 °F 5 Air
Quench 1650 °F 5 Water

o
Temper 1150 F 5 Air
Temper °F

°F
COMMENTS

Quality System Certification by Lloyd's Register Quality Assurance ISO 9001-2000. Certificate Number 112921. May 31, 2011,

CB '
ELECTRIC STEEL CBSTINGS, (MK, By i W Lab Supervisor

OFFICT & FOUNDRY: 257 MGCARTY DAIVE » HOUSTON. TRXAS 77039
TIIrETIHE2S + FAX 7L 7 ET)-ABAD

Date 1/28/2009

Lab Fs (Rev 4/01)



Keokuk Steel Castings Co. DANIEL MEASUREMENTS & CON
F | A Matrix Metals LLC Company ATTN: PATSY FRANCO
R | 3972 Main St. Road / P.O. Box 6005 L . T | 5650 BRITTMORE ROAD
0 | Keokuk, IA 52632 Certified Material Test Report O | HOUSTON, TX 77041
M | Phone: (319) 526-8294 U.S.A.
FAX: (319) 524-5058
T !
Casting Heat Code T059 Quantity 1 |Purchase Order i 210748-000-1 Master Heat # | 77761 |Alloy | 1017 Date Poured | 1/15/2009
Data | part# | 500-900-6T Desc | TOP Spec| ASTM A352-93 LCC and PMA-A352-06 Quench and Temper
c|m| s {mle m!alz.pislrlc|v]as wlo|lslc, v~
CI:I).Ietm. Heat 10.145( 0.84 | 0.37 | 0.29 | 0.15 | 0.15 | 0.023 0.017 | 0.011 | 97.80 | 0.127 [ 0.018 | 0.000 | 0.01 : 0.00 0.00 | 0.00 |0.0132
ata .
Check
Tensile Tensile - PS| | Tensile -mPa | Yield - PS! Yield - mPa : % Elongation | % Red. of Area | Brinelf- 1 I Brinell - 2 Original Gage Length
Data 87000 600 66500 460 ' 26 65 187 187 2.00
I -
ch Test Temp. Impact Toughness (foof-pounds) Impact Toughness (Joufes) Lateral Expansion {mils) Percent Shear Brinell Hardness
arpy T
V-Notch!| °F o #1 #2 #3 | Average| #1 #2 #3 | Average| #1 #2 #3 | Average #1 #2 #3 #1 #2 #3
Data -50 -46 410 | 410 | 450 42.3 556 | 566 610 | 574 187 | 187
' 1 {
Calc % Ferrite Carbon Equivalent i ideal Diameter CAT ldeal Diameter
T Data 0.375
The above specimen meets the minimum requirements of the specification requested on above referenced P.O. and MSS-SP-55  (YIELD is 0.2% Offset)
This material certification complies with Specification EN 10204: 2004(E) 3.1,in that it is prepared by the work's inspector from tests carried out
by a testing department whose manager is administratively independent of the production manager.
Notes

QM—M

31

3/2009

Robert Hollandswarth - Plant Metallurgist - Keokuk Steel Castings Co.

Date

Form# | Office Use Only
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Form DC24-01 Rev.3
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INSPECTION CERTIFICATE EN 10204/3.1

CERTIFICATO DI COLLAUDO

as]
5 ‘ METALFAR we 688/ 220022008
TEANS AN PIPING PROROCTS LTD - 3100 2070212008
Iy WHVOICK / FATTLRA:
o B Lt SRR umtcuniTvanacewenr 9335 REDEAVOR DRIVE 5., 5. BT
[ Tol, 031,655441 - Fax 031.655149 SYS‘;EMCE““F]EDB*D”V CALGARY-ALEBRTA 118 0 A1 oL wote/BotLe, 181 2070242008
o MATERLAL TEST DEPARTMENT =150 9001 : 2000 =
E SALA PROVE ED ANALISI MATERIALS mas
W T CODE HEAT ITEM | YOUR P.0. | OUR REFERENCE | QUANTITY DEGCRIPTION DIM. ACCORDANCE TO VISUAL & DIMENSIONAL
(e COLATA COLATA POS. VS. ORDINE N5, DRDINE QUANTITA DESCRIZIGNE DiM. IN ACCDRDD A _ WVISIVO £ DIMENSIONALE
== 38952 6098 |CI08-124 | 08000298 0105 §/0 300 BF 8° A0S ABHR/AHS] B16.5 SATISEACEORY
'E‘ g 683494 0044 Cro8-t24 | 06600298 0052 diN 600 BF 6" IS A0S "@ﬂ&';‘i" ASME/ARST B16.5 SATISPACTORY
- (83494 0044 | CI08-124 | 08000298 0052 N/N 600 RF 6° IS AL0S AGHR/ANST B16.5 SATESFACTORY
g & 683494 0044 | CI08-124 | 03000298 0052 W/K 600 BF 6" IS A0S ASHE/ANSI B16.5 SARISRACTORY
\O 1] 6R3494 0044 |CIg-124 | 98000298 0062 Wi¥ GO0 BP 6" XS A05 ASHR/AKST B16.% SATIRPACTORY
A DOd 683494 0044 JCI08-124 | 08000298 Q052 ¥/¥ 600 BF 67 IS AL05 ASHE/ARS] B16.5 SATISEACTORY
Um
- 133%5 c’:ﬂ;ﬂ ma ::;‘;L‘i: €% | S1% [Mn% [ s | Pp% | or% | W% [Mo% | M [euw | v [ mo% | Nw | mew |CGE% g;'em
W
16982 ﬁ o | Q088 | ASTH A 105 0,195 | G.240| 1.040) 0.017  0.014| 0.130( 0.060{ 0.010( 0.00% | 0.130( 0.004( 0.002 [ 0.000 ) 0.0t0 (0.409 [RBUROPE
683454 T lon4d | ASEH K 105 0,200 | 0.235] 1.130( 0.04%3 | 0.01L{ ©0.083| 0.025 0.007( 0.08Z [ @.050| &.ec1| 0.001 f 0.000 {0.031 [0.411 (BOROPE
683494 0044 | ASTH A 185 0.200{ 0,235 1.1301 0.013 % ¢.091 1 o.083) 0.0Z5( 0.007{ 0.002! 0.0801 0.001( 0.001 1 Q.00010.031 {0.411 (RUROPR
643494 0044 | ASTN & 105 0,200 | 0.235( 1.130 9.013 | 0.011| ©.083( 0.025) 0.007) o.002( 0.060| 0.001( 0.001 | ¢.000(0.031 [0.411 JROROPE
643434 00dd | ASTN A 105 0.200 | 0.235| 1.13¢| 0.013 | 6.011| §.083) 0.025 0.007( ¢.002| ©.080| 0.401| 0.001 | ¢.000 0.031 (0.411 [ROROPR
J 683494 0Bdd | ASTK A 105 0.200 | 0.235] 1.130| ¢.083 7 0,011 0.083( 0.025) 0.007) 0.002) ¢.050( 0.001( 0.001 | 0.000(08.031 |0.411 (RUROPE
. TEST SPECIMEN | YWD PODN [rova s ITRENGHT] KLOMQATION I TMPACT THET - Renionts fouls 7 em? S VIELD FOINT
oy dotam R | it | Sy | Smr | U | AR RITMEIGTEET o o [ = [0 ) o || [
>'.; 18951 LY 126.60 §6.80  153.0 511 .t 58.0( 163-165 0.0 6.0 EV 0l 8 84 g5 (1 0,
m 683494 1044 126.60 50.80  326.0 51 3t.0 5.0 163-168% 0.0 0.0 IV 0| & 48 @ (1" ‘ ’R"'“r’ 0.4
o m 683494 0044 126.660 50.80  326.0 5 3.0 5,01 163-164 0.0 4.0 IV 0] &5 a8 84 |1 0.0
= 633444 00dd 126.60 50.80  326.0 53 1.0 59.0( 163-16% 0.0 0.0 kv Wl 8 88 88 |1 .0
ﬁ 683484 0044 126.60 56.80  326.0 534 310 59.07 163-16% 0.0 t.0 kY 20y & 84 8 1 0.4
[ G 683494 0044 176.460 50.8 326.0 534 31.0 59.01 163-16% 0.9 0.0 Iv 0 8§ fa B8 11 9.1
' 3 T CODE HEAT IEM MATEAIAL IN ACCORDANCE TO HEAT TREATMENT
L) COoLATA COLATA FOS, MATERIALE IN ACCURDO A TRATTAMENTS TERMICO )
n
Ly B I 8952 Q098 | ASTM/ASME A 105/SA 105 K - 05 u‘;ﬁ — NORKALIZRD AT 920 ¢ - COOLRD IN STILL AIR ELECIRIC PUENACE
g :8 @ 683494 0044 | ASTMSASME A 105/8K 105 ¥ - 0§ “O&R¥F T HOBMALIZRD AT 920 C - COOLED IR STILL AIR ELRCIRIC FUANACR
o O £834%4 0044 | ASTM/ASME X 105/SA 105 K -~ 05§ NORMALIZRD AT 520 C - COOGRD IK STILL AIR ELRCTRIC FURNACE
& w 653494 Ql44 | ASTM/ASHE A 105/8k 105 ¥ - 0§ HORKALIZBD AT 92 ¢ - COOLED IR STILL AIR RLECTRIC PORAACE
693494 0044 | ASTM/ASNE A 10%/5A 105 M - 85 NORMALIZRD AT 920 ¢ - COOLED IN SYILL AIR ELRCTRIC FURNACR
% # 683494 0044 | ASTH/ASHE A 105/3K 105 X - 05 NORKALIZED AT 920 C - COOLED K STILL AlR ELECTRIC FURKACE
H
o & g‘ QUALITY CONTROL DPEPARTMENT INSPECTION AUTHORITY | MANUFACTURER'S BYMBOL
& A wATERIAL IN ACCORDANCE WITH NACE MR-0175/2003 UFPIOID CONTROLLD ousuTA ST | Moo
~ BRACCHI FLAVIO
= 5 MFF
m £ —
vy
& 2.&
Mg
ol s
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SAN ENG STEEL FORGING COLTD
. 211, Jen Hsin Road, Jen Wu Hsjang

Kaohslung Hslen, Taiwan, R.0.C.

TEL:07-3724249 ; FAX:07-3712923

URL. www.saneng.com.tw

e-mail: saneng@ksts.sead.nel.w

{MILL TEST CERTIFICATE)

" 'EN10204-3.1.B(DIN50049/3.1.5)
Customer: SEYBOLD INTERNATIONAL CORP.
Order No.: 7975{12)-TRANS AM

Certificate No.. SE7975L1 -
Dale: 120872008
Page: 10F 1

PRODUCT

MATERIAL SPECIFICATIONS

DIMENSIONAL SPECIFICATIONS

CL 900/1500 RTJ W/N FLANGE
XXH BORE A10SN

11!

REV'D BY:
6

13144
S 8 - le64s

TRANS AM PIPING PRODUCTS

HEAT NUMBER
Shipment/Seq #

ASME B16.5-03

FORGED CARBON STEEL FLANGES ASTM A105-05/ASME SA105.07

CS8A Z245.12
QUANTITY CHEMICAL COMPCSITION (%)
tem|cusTOMER DESCRIPTION T g [ Wn = 5 CulT T W [Mo] V[ Nb [N CE("3)
No. P/N Min - 0.100 (0600 - - - - - - - - -
Max | 0,350 [0.35Q [1.050 |0.035 | Q040 |0.400)0.300] 0400 0.120] 0,080 | 0.020 -
1 900/1500 WNRTJ XXS{SC) 1" ATOSN j 0.200 (0.200 |1.160 [0.007 | 0011 |[0.060](.040|0.030 | 0.005[ 0.003 | 0.005 | 0.010 0.408
2 150 BLRF 2" A105N ! 0.200 (0200 |1.160 [0.007 |0.011 [0.060]0.040|0.030]0.005|0.00340.005|0.010 0.408
Heal No. T.5.0*1) YS{T) Eil.(*1) [ Hardness | R.A.(*1) Impact Test M HEAT TREATMENT(*2)
ltem (MPA) (MPA) (%) (HB}) (%) Temp: Materizl Supplier
Na. Min| 485.0 250.0 220 - 30.0 Minimumn: Joule PP BN
Max - - - 187 - ! 2 K] REMARKS
1 13144 519.8 311.0 333 150 65.0 e oL OEMK E;Eg; ngal:\nﬂss_wmi NAGE MRO1_75/03 AND MRO
K 1-
2 13144 519.8 118 3.2 150 659 OEMK 03/07/1S015156.2
CONFORMS WITH 2245.12 CAT | GR.248 SQUR
SERVICE-05
T iy
1: T.S.=Tensile Strength, Y.S.=Yield Strengih, E.L.=Elongation, R.A.=Reduclion of Area. : .
-*2: N=Normalized-A=Annealed, Q=Quanched, T=Tempersd-S.T=Solulion Treated, 5.R=Surese Raliaved, -~ - = . N .
A.C=Air Cooled, F.C=Furance Cooled, W.C=Waler Cooled, 0.C=0il Cooled. o
‘3 C.E. Value =G + {Mn /&) + (Cr+ Mo +V) /5 + [Ni+ Cu) / 15 . . ) N T . o
- e

e heraby certify thal the maler:al has been lesled in accardance with Ihe above specificalion and Manager of Quality Assurance Dap'l

{also with the requiremants called for by the above order.




[y — 3
o MILL TEST CERTIFICATE
Mm A e F 5 5
] = ¥ O MR & A R /4.\ g EN10204-3.1.8(DINS0G4S/2.1.8) *
% SAN ENG STEEL FORGING CO., LTD. CUSTOMER :SEYBQOLD INTERNATIONAL CORP.
. E NO, 22 LANE 50, WAN SING STREET 20 HOLLY STREET, SUITE 208§ CERT NO.: SE-7123DN
— SAN MIN DISTRICT, KAOHSTUNG, TORONTQ, M4S 381 ,CANADA
E_E‘ TAIWAN, R. 0. C. TEL:416-4B10191FAX:416-4811790Q DATE : 12/04/2007
= Tel:; 07-372 4249 | 07-371 2834
= Fax: Q7-371 2923 Q7-37t 2846 QROER NQ.:7123(4)TRANS AM
8% URL: http://www.saneng.com.tw
W M g-mail: saneng@ksts.seed.nat.tw L/C NO. : PAGE : 1 QF 2
—
e O ——
8 "'ﬂ PRODUCT _L SPECIFICATION FOR MWATERIAL ! SPECIFICATION FOR FITTINGS
o b———————————e—————e e e, ——————
o ] |
= U FORGED CARDBON STEEL FLANGES | ASTH A-10G/ASME §A-105-05 | ASME 016.5-03
Lwm i (Z245.12 CAT [ GR.24% SOUR SERVICE-01) |
_ e ——— e —tr— M
~ ITEM | ! CHEMWI COMPOSITIAON (%)
~ hE RIPTINDR | QUANTITY fpr————————— e — — — — — — e
— HO. | }_ 1 51 n y B Cu Cr Ni Ko ) Kb i C.E
1 !___. —————————————————————————————————————————————————————————————————————
- i 1.] 150 ¥NRF STD 20" ALO5H [ [ 0.200 0,200 1.020 0.022 0,006 0.090 0.120 0.030 0.010 ©0.004 0.001 0.006 | 0.404
I 2.1 150 WRRF XS 2" AI105K | I 0.200 0.180 1.0650 0.014 0.012 0.080 0.110 ©.040 0.011 0¢.003 0.005 0.009 0.407
3.1 150 WNRF 540 18" ALOSN! carme | 00220 0,130 1,090 0.014 0.008 0.060 0.030 0.050 0.007 0.003 0.005 0.009 0.429
4. | 900/1500 WKRF 51601 1/2' AlOSNP-«;"”" © o 0.200 0,220 0.980 0.00% 0.007 O0.060 0.0680 0.030 0,005 0,003 0.005 0,007 0.383
5. | 150 BLRF ALOSH | | ©.220 0.2390 1.080 0.013 0.011 0.06¢ 0.040 0,030 0.010 0,003 0.005 ¢.009 0.417
6.1 900/1500 BLRF 3/4" ATOQ5H | | 0.190 0.14¢ 1.120 0.010 0.018 0.100 0,110 0.050 0.005 0.003 0,005 0,009 0.411
7. | 900/1500 BLRF 1" ALQ5N | | ©0.210 0.170 1.080 0.009 0.015 0.080 0.090 €.040 Q.005 0.003 0.005 §.009 0.418
8.1 150 HUB BLRF 1 172" AlQ5N | | 0.210 0.180 1.07¢ 0.007 0.010 0.050 0.040 0.030 0.006 0,003 9.00% 9.009 0.404
. 9. | 150 SORF 16" ALQ5N | | 0.180 0.200 1.010 0.022 0.005 0.110 0.100 0.040 0.010 0.005 0.001 0.000 | 0.391
> | 10.) 150 SORF 18" A106N | | 0.210 0.190 1.030 0.021 0.006 0.090 0.110 0.040 9.010 0.005 0.0061 0.007 | 0,415
m < p————— r———— e m——— T e ————————— e T ————— e e — —
Aam | | TENSILE | YIELD I ELORGATTON | HARDKESS | REDUCTION I HEAT MATERIAL |
- | STREHGTH | STRERGTH | OF AREA | SUPPLIER | REMNARKS
= | (HPA) (MPa) | (%) (#B) (%) | TREATHENT |
= ITEM HEAT p————fp———— +———+———-— +———— +—————A f————— e e
R~ 8 | 485 250 - | 22.0 187 | 20.0 | | NORMALIZATION: RR0TX3HRS
Y | HIN MK | HIN HAX | MIN [ | CONFORMS TO MEET WITH NACE ME01-75/03
- -—t-——t————A h———t -4 +————— +-—————————— - ARD HR01-03/03
@0 1. | 01874 | 508,00 319.70 | 39.4 151 70.4 [ HORMALIZED KOTOBUKE l
R 2. | 21511 | 519.80 317.70 | Ja.6 153 65.9 [ MORMALIZED QENK |
w D 3. 140115 | 533.20 379.30 | 36.4 162 66.3 | NGRMALIZED NEMK |
oRrE 4. 10880 ) 487,10 | 335.20 | 38.2 149 |  69.5 | NORMALIZED nawwwm |
- O | 5. 28008 | 515.80 323.60 | 40.0 P15 | 61.1 | NORMALIZED NEMK |
o | 8.129572 | 505,00 300.10 | 36.0 | 150 | 87.7 | ORRALIZED 0ENWK |
u I 7.1 48190 | 499.20 291.30 | 30.6 157 | 86.8 | NORMAL [ZED 1 OEMK |
I 8. | 31079 [ 515.20 | 333.40 | 36.4 158 I 88.6 | NORMALIZED | QERK |
" % 4 b 9.1 01878 | 503.1¢ | 356.00 | 37.4 148 | 70.4 | NORMALIZED | KOTOBUKT ]
a | 19.] 901872 i 511.90 | 333.40 | 33.6 149 | 69.5 I NDRHALIZED{ KOTOBOKI |
[a¥ D" U g [ St RS S U S e — U
e O WE HEREBRY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN MADE IN ACCORDANCE
M Aa; WITH THE ABOVE SPECIFICATION AND ALSQO WITH THE REQUIREMENTS CALLED FOR BY THE
! ™ ABOVE QRDER AND IS THAT WHICH HAS BEEN TESTED TO THE SATISFACTION QF THE CERTIFIQATE. Lf ﬂ.%{
E E E) ,{ﬂ ek
0]
N %4 MANAGER M TEST CHIEF
433
N
mEHW



1-1/2" CL 900/1500 BLIND FLANGE
RF A105N

REV'D BY:
31

1057

34238
6

5

Shipment/Seq #:

HEAT NUMBER
TRANS AM PIPING PRODUCTS

HILL TEST CERTIFICATE

EEF@EBR B 7K LA EN10204-3.1.B(DIN50049/3,1.B)
SAN ENG STEEL FORGING CO., LTD. CUSTOMER :SEYBOLD INTERNATIONAL CORP.
NO. 22 LANE 50, WAN SING STREET 20 HOLLY STREET, SUITE 205 CERT %0.: SE-3204AK
SAN MIN DISTRICT, KAOHSIUNG, TORONTO, M4S 3Bt ,CANADA
TAIWAN, R. 0. C. TEL:416-4810191FAX:416-4831790 DATE : 01/16/2006
Tel: 07-372 4249 07-371 2934
Fax: 07-371 2923 07-371 2846 ORDER NO.:5204(11)TRARS AM
URL: http://wwwW.saneng.com.tw
e-mail: saneng@ksts.seed.net.tw L/C NO. : PAGE :
D T T T T e T T e e e e e T T e T T e e e e e e T T e T e T e e T T T T e e )
L PRODUCT | SPECTIFICATION FOR MATERIAL -ll- SPECIFICATION FOR FITTIHGS _:
i | |
FORGED CARBON STEEL FLANGES | ASTM A-105-03/ASME SA-105 | ASHE B16.5-98a |
| (Z245.12 CAT I GR.248 SOUR SERVICE-01) | |
S F— e e e 4
ITEHI | CHEMHICAL COMPOSITION (%) |
] BESCRIPTIOHN QUANTITY F————————————_— — — ——————— . ——— ——————— T——o
LHD. [ | C Si Hn P S Cu Cr Ki Ho ¥ Nb H ] C.E. J
e S e e S S o
1. | 150 WHRF STD 16" A105H I 0.200 0.250 0.920 0.017 0.015 6.220 0.120 0.170 0.030 0.000 ©€.005 0.011 0.410 |
2. ] 150 WUNRF STD 18" A105N | | 0.200 0.250 0.920 0.017 0.015 0.220 0.120 ©.170 0.030 0.000 0.005 0.071 0.410 |
3. ] 150 BLRF 374" ALOSH | [ ¢.200 0.200 1.080 0.013 0.006 0.050 0.110 0.040 0.005 0.003 0.005 0.007 0.410 |
4. | 150 BLRF 8" A105N | | 0.200 0.200 1.080 0.013 0.006 0.050 0.110 0.040 0.005 0.003 0.005 0.007 0,410 |
5.1 150 BLRF 10" A105H { 0.210 ¢.21¢ 1.640 0.019 0.010 0.010 0.030 0.020 0.000 0.002 0.001 0.000 0.392 |
6. ] 150 BLRF 24" A105N | 0.200 0.240 0.910 0.01%9 0,017 ¢.200 €.150 0.150 0.020 G6.000 0.002 0.007 0.409 |
7. | 300 BLRF 2" A105H | ¢.210 0.180 1.030 0.010 0.007 0.090 0.080 0.060 0.005 0.003 0.005 0.010 0.410 |
8. ] 300 BLRF 10" A105H } 0.200 0,180 0,990 0.009 0.004 0.050 0,050 0.020 0.005 0.003 0.005 0.009 0.382 |
| 6.1 900/1600 BLRF 1" A105K | 0.210 06.180 1.030 0.010 0.007 0.090 0.080 0.060 0.005 0.003 0.005 0.010 0.419 |
L 10. | 900/1500 BLRF 11/2" A]OSH . b 0.210 0.180 1 000 0.014 0,012 0.100 0.070 G.040 ©0.005 0.002 0.005 0.006 1 0.402 J
L T T T e e S — T = T - ———
I TENSILE | YIELD ELUHGAT]GNI RARDNESS | REDUCTION f HEAT | MATERTAL | |
STREHGTH | STRENGTH | | OF AREA | | SUPPLIER | REHARKS |
(HPA) (MPA) (%) { HB } (%) | TREATHERT | | |
ITEN | HEAT F————- f——— 4 f————t————— +—-—— 4 T S — 4
| 485 250 22.0 187 30.0 | | | NORHALIZATION: 8807 X2HRS |
| HIH HIN KIN HAX MIN | ! | CORFORMS TO HWEET NACE MR-01-75 LATEST |
F——4———— po——— e — f——— e —— e +———— +——— - EDITION |
1. | 530499 511.90 | 323.60 34.8 153 64.9 | HORMALIZED | RED QCTOBER | ) |
2. | 58099 511.90 } 323.80 | 34.8 153 64.9 | HORHALIZED } RED OCTOBER -
3.1 97494 501.10 313.80 1 37.2 148 66.8 | HORMALIZED | OEHK
4. | 97494 501.10 313.80 | 37.2 148 66.8 | HORHALIZED | OEHK i
5. 261875 489.10 331.30 | 34.4 143 69.5 | NORHALIZED | ACOMINAS |
6. | 58110 505.00 | 306.00 | 34.2 154. 58.6 | RORMAL IZED | RED OCTOBER ] |
7.1 34549 509.90 | 306.00 | 39.0 148 65.9 | HORKALTZED § 0EHK i
8.1 48134 511.60 | 209.70 | 35.8 162 64.9 | KGRMALIZED | QENK |
9. | 34949 | 509.90 | 306.00 | 39.0 148 65.9 | HORMALTZED | OEMK !
10. | 34238 j_ 5067.70 _L 321.50 _L 33.0 | 166 ] 63.0 I HDRHALIZEDI OEMK - J

WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN MADE IN ACCORDANC {1
WITH THE ABOVE SPECIFICATION AND ALSO WITH THE REQUIREMENTS CALLED FOR BY THE riH_ 3
ABOVE ORDER AND IS THAT WHICH HAS BEEN TESTED TO THE SATISFACTION OF THE CERTIF f?" o
. 2 R myé{’
MANAGER TES T 'CHIEF




CERTIFIED MILL TEST REPORT @

| ® The Best Value LOG NO, __331754 PAGE _ 2
i . Price, Quality, Service BONNEY FORGE ,
) P.O. BOX 330 » 14495 CAOGHAN PLKE » MOUNT UNION, PA 170660330 |
All The Time. (B14) 542-2545 » (800) 3457548 » FAX (814) 5424906
_ wwhw.honnayiorge.com
! GUSTOMER: Date 02/26/09
. CUSTOMER'S Order No.:4885821-00 Benney Order HOopoOS0OS587
SHIPPED TQ

) GRADE OR SPECIFICATION NO.
ITEM QUANTITY  LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES. REMARKS:

SA/ALO05N
. DOG 4 57243 7550740 14-12X4 5TD A1OSN WELD B
c .200 MN 1. Q00 P .008 8§ .017 81 -220
NI . 030 cu . 120 CO . 003 CR . 040 MO . 010
\Y . 000 AL . 020 NB .012

CE(LONG FORMULA) = 0. 37

T/8 73300 Y/8 49500 EL 34, 05 RA 6B. S0

BRINELL HARDNESS1: 132 HARDNESS2: 132
57339 7550740 14-12X4 STD A105N WELD B

c 120 MN L8990 P 012 5 . 021 GBI . &3¢
NI .08l CU . 210 CR 141 MO . 024 . 029
CB . 011 AL . 001
CE(LONG FORMULA) = 0. 41
T/5 B1000 Y/8 546420 EL 31. 40 RA 6610
BRINELL HARDNESS1: 135 HARDNESSZ2: 132
007 2 °73848 79597498 22 -20 X 6 XS AL10GN WELD B

4 c .170 MM 1.050 P .010 85 . 023 BI . 230
NI . 080 Cu . 180 co . 007 CR . 120 MO . 040
v . 037 CB . Q04 AL . 026
CE(L.DNG FORMULA) = 0. 40
T/78 75377 ¥/S5 54774 EL 33. 50 RA 66,13
BRINELL HARDNESS1: 127 HARDNESS2: 127

- 008 23 57444 7550069 10-3X1 51560 ALOQOSN WELD B
C .210 MmN 1,000 P .018 5 . 018 51 .214
NI . 040 CU . 160 CO . 003 CR . 950 MD .02
v . 000 AL . 025 NB . 014

CE(LONG FORMULA) = 0. 40
T/8 76000 Y/S5 51500 EL 30. 00 RA &63. 00
BRINELL HARDNESS1: 141 HARDNESS2: 132

####% CONTINUED ON NEXT PAGE ##3¥+%

We certify that the data on this sheet is a true copy taken from our records of material furnished Ls bfthe ioducﬁon mill, 22 obtalned by _awflory checks.
—

Cris Boozel

d -

i CMTR: REV 1 QUALITY PROCESS MANAGER




wEM ML, IVIELL 1ES I HEFWH]

® T -
.Th.e Best Va}Iue . LOG NO,__331754 PAGE __5
. - Price, Quality, Service BOMMEYFORGE o
0. 330 5 C PIKE » M D66-03
All The Time. (814} 542-2545 » (B00) 45748 - FAX (014 azso0n
www.bonnayforge.com
CUSTOMER: Date 02/246/0%
CUSTOMER'S Order No.:4885821-00 Bonney Order H0000S50587
SHIPPEDTC . __ . __

GRADE QR SPECIFICATION NG,
CHEMICAL ANALYS!IS, PHYSICAL PROPERTIES, REMARKS:

TEM QUANTITY  LOT NO.

i, THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS.

2. THE MATERTAL SUPPLIED IDENTIFIED AB A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

3. CERTIFYING ASTM A105-03 / ASME SA105-04 EDITION.

4. ELONGATION TEST RESULTS ARE DOBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

5. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204: 2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

&. THE MATERIAL SUPPLIED MEETS THE REQUIREMENTS OF BOTH NACE MROLO3-
2007 AND NACE MROL75/I80 15156,

#4#%4# END OF CERTIFICATION ##xs

We certify that the data on this sheet is a true copy taken from our records of material furnished us by the . iL.or aggbtained by additional laboratory chacks.
S 2

W
Cris Boozel

CMTR: REV 1 QUALITY PROCESS MANAGER




v
RETE N

CERTIFIED MILL TEST REPORT @

i ® .

: The Best Va}lue . LOG NO. _ 301552 PAGE _
: Price, Quality, Service soNNEYRORGE

: 0. 330 * 14496 G HAN PIKE » MOUNT UNION, 066-0330
! All The Time. {814) 542-2545 » (500} 345-7546 » FAX, (814) 542-4908 PATT
p www.bonnayforge.oofn.

E;

H

; CUSTOMER: -~~~ Date os5/20,08

y

! CUSTOMER'S Order No.nge3749-00 Bonney OrderNmooazoss
§

¢ SHIPPED T! ==

GRAWLE OR SRECIFICATION NQ,

QUANTITY CHEMICAL ANALYSIS, PHYSICAL PHUPERTIES, REMARKS:

LOT NO.

SA/A103NM

! ooe 25 5&518

7551363 8-4X11/2 S140 A10SN WELD B
! c 190 MN 1,100 P .006 3 . 022 gI .210
: NI . 040 Ccu . 140 €O . 004 CR . 050 MD . 010
v . 000 AL . 024 NB .010
L CE(LONG FORMULA) = D. 40
; T/8 76000 ¥/S 53500 EL 32.85 Ra 70. 75
; BRINELL HARDNESS1: 137 HARDNESSZ: 139
i 007 25 S&&67 7550015 21/2-11/4X1/4 3M AL1OSM THRD T
B c . 190 MN 1.000 P .010 8§ .023 SI . =200
; NI . 040 CY . 130 CR . 050 MO L 010 v . oz
; Al . 021 NB . 015
4 CE(LONG FORMULA) = 0.38
i T/S 72500 Y/S 49500 EL 36,00 RA 70. 0O
i BRINELL HARDNESS1: 144 HARDNESS2: 144
b
}ooa 75 3238 7550074 36—-3 X 1/4 3000 A10SN THRD T
g c . 190 MN 1. 200 P .008 S . 022 81 . 180
3 NI . 030 CcUu . 150 €O , 003 CR . 050 MO . 010
' 1% . 000 AL . 0246 NB . Q13
CE(L.ONG FORMULA} = 0. 41
. T/8 78500 Y/85 3942% EL 33.00 RA 72. 05
j BRINELL. HARDNESS1: 139 HARDNESS2: 141
! 009 750 57440 7551548 5 -3 X 3/4 3000 A105N THRD T
] c . 200 MN . 990 P .012 5§ . 020 SI . 170
i NI .030 CU .120 CO .Q03 CR .140 MO  .010
3 \Y . 000 AL . 021 NB .013
% CE(LONG FORMULA) = 0. 41
3 T/8 75255 Y/5 S17B& EL 2B. 65 RA &4. 18
; BRINELL HARDNESS1: 127 HARDNESSZ2: 127
g #x##d CONTINUED ON NEXT PAGE =¥
3
1" We certify that the data on this sheet is a true copy taken from our records of material fumished us by the-prarkesiisg.mi as ohia eoks.
i
!

Cris Beozel

] CMTR: REV 1 QUALITY PROCESS MANAGER !




._5 CERTIFIED MILL TEST REPORT

® . -
_Th.e Best Vélue . LOG NO. _ 321552 PAGE _ 4
Price, Qualtty, Service BONNEY FORGE
PO, BOX 330+ . .
All The Time. {B14) 542-2545 1 4(3306) ﬁg%:amf ?A’iﬁaﬂ?&'ﬁggg"”‘ PA 17080
www.bonnsyforge.com
! CUSTOMER: Date os5/20/08
¢ CUSTOMER'S Order No.igga749-00 Bonney OrderNmoo3z08s
SHIPPED T(

GHRADE OR SPECIFICATION NO.

ITEM QUANTITY  LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

1. THE FITTINGS SUFPLIED ARE IN ACCORDANGCE WITH PURCHASE DRDER
SPECIFICATIONS.

2. THE MATERIAL SUFPLIED IDENTIFIED AS A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A103 HEAT TREATING REGQUIREMENTS.

3. CERTIFYING ASTM Al103-05 / ASME SA103-04 EDITION.

4, ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

%. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204: 2004
EDITION TYPE 3.1 INGPECTION DOCUMENT. (EUROPEAN STANDARD?

(- THE-HATERIAL SUF#LIED_MEETS THE REGUIREMENTE 0OF BOTH NACE MRO103-
2005 AND NACE MRD175-2002.

e D AN TR e b PR S N s e e

L i D

#x#%% END OF CERTIFICATION ####s

We certify that Lhe data on this sheet is a true copy-faken from our records of material furnished.

Cris Boozel

DANTY PRAANFRS MANARED

CMTR: REV 1




R

series

CHEMICAL INJECTION PUMPS

PRODUCT FEATURES

» Maximum discharge pressure: 6,000 PSI (414
bar) w/ 3/16” plunger

* Maximum volume 139 gallons per day (528 liters
per day) w/ 1/2" plunger

» Each head is adjustable while running

+ Available simplex, duplex, triplex, or quadruplex
configurations

* Mix or match head sizes - pump the same or
different chemicals

= Available in four stroke rates:; 15, 30, 60, or 120
strokes per minute

* Each head is independentiy coupled — user friendly
in the field

* 1/2 horsepower motor standard; 1 or 3 phase,
TEFC or explosion proof; 50 or 60 hertz

* Available with 3/16”, 1/4", 3/8”, or 1/2” plunger

The 2500 Series of Texsteam chemical injection pumps
are electric driven, positive displacement pumps
utilizing C-faced motors and commaon gear reducers.
The gear reducers are available in 15, 30, 60, and 120
strokes per minute configurations. By utilizing even
further flexibility of a wide variety of plunger sizes, the
2500 Series can fill many application requirements of
different flow and pressures.

The 2500 Series can have up to fluid ends, each driven
off an eccentric cam gear which requires no oil.

Options:

Ceramic plungers which provide longer packing life
and a wide variety of packing designed to meet the
demands of many different chemical applications.

MODEL DESIGNATION

25F3-3
Number of

l Heads
Plunger Size
1-1/4"

3-3/8"
4 -316"
8-1/2"

Stroke Speed

E ~120 SPM
F - 60 SFM
G -30 SPM

H-15 SPM

2500 Series




14

" TB-1557

38"

TB-1558

TB-1559

15

3/16 5000 | (414) 24 | (9 2 | m
30 £00 | (414) 49 | (19 3 | (@
60 6000 | (414) 98 | (37) 10 | @)
120 | 4000 | (279) 8.7 | (71) 19 | O
1" 15 3200 | (221) 43 | (18) 4| @
30 4000 | (275) 86 | (33) 3| @
&0 4000 | (275) 173 | (65) 17 L ()
120 2100 | (145) 346 |(181) 35 | (13)
38 15 1450 | (100) 98 |30 10 | @)
30 180 | (124) 195 | (74) 20 | ()
60 1700 | (117) 302 |(128) 39 | (i5)
120 950 | (65) 785 |(297) 78 | (30)
vz 15 82 | (56) 174 | (66) 17 | )
30 1025 | (71) 348 | (88) 35 | (9)
60 1000 | (70) 69.7 |(264) 70 | (26)
120 525 | (36) 1395 [(528) 139 | (59)

* For 50 cycle mators mulliply above volumes by .8

Single Stage C-Mount

{inpul shaftfoutput shaft horizontal)

Intermittent
il Level

Plug

Drain

REDUCER QIL CHANGE
« Continugus run units Change every 2,000 hours
« Intermittent units: Change every 2.500 running hours or six months
+  Use Mobil cylinder 600W, or Texaco meriopia 460 for 32°F to 100°F, or Mebil SHC

634 for 0°F to 135°F or an equivalent majer oil brand.

USE INTERMITIENT (OR "HIGH"& OIL LEVEL FOR OPERATION OF 800 RPM OR LESS

OR FOR INPUT SHA

SPEED O

1 TB-1483 Cover ASTM A48 Cast Iron
2 TA-0136 1/4-20 x 3/4 Thumbscrew Cad. Pl. Carbon Steel
3 TA-5821 Cover Gasket Nitrile
4 | 102048 | Housing _ ASTM A48 Cast lron 1| Body %) 16 2040 | TC 0291 | TC.0425 | T8 0349
g &g}ﬁ ::Ifgnsgﬁs}u ?J x 1.25 g:g E: g::ggg g::g: 2 | Gland Nut 303-5S | TA4104 | TA4104 | TA 4104 | TA 4104
8 TC-2071 | Simplex Base Plate Galvanized Stee! 4 |Gland 303-55 | TAS642 | TA1463 | TA D957 | TA1219
T1C-2072 Duplex Base Plate Galvanized Stee! 5 Plunger Buna-N | TA3869 | TA1461 [ TA 1456 [ TA 0959
TC-2073 Triplex Base Plate Galvanized Steel Packing** Hard Ta3048 | Ta 2205 | TA 1875 | TA 1874
ool duadmplex Sa5o Plate __ E:g: Plate e Steel Viton | TA 3067 | TA 4102 | TA4101 | TA4103
TB-1557 1/4" Head Assy. 31658 Teflon TA 3966 | TA1642 | TA 1234 | TA 1012
TB-1558 3/8" Head Assy. 31658 6* | LockNul Brass TA 0225 [ TA D225 | TA 0225 | TA 0225
TB-1559 | 1/2" Head Assy. 31655 7 [TopBushing | 30285 | TA 1496 | TA 1496 | TA 1496 | TA 1496
10 | TA-5864 | Cross Head Bearing Nylon 8" | Ball Check Spring | 316-55 | TA 0077 | TA 0077 | TA 0077 | TA 0077
o505 | —Sioss Head Bearing aon 9 | Large Ball 3/8' | 31655 | TA0D54 | TA 0054 | TA 0054 | TA 0054
1 Toi545 1 Gross Head AIST 4130 i Seel 10°_| 0-Ring Buna-N | TAD479 | TA079 | TAO479 | TA 0479
14| TA 5823 | Fccentric Cam 1018 Steal Viton | TA 2093 | TA2093 i TA2093 | TA 2093
15 TA-5830 | Roller Bearing Steel 11 | Top Check Seat | 303-65 | TB 0734 | TB 0734 | TB 0734 | TB 0734
16 TA-5831 10-24 UNC x 1/4 Set Screw | Carbon Steel 12 | Small Ball 1/4" [ 316-S8 | TA 0126 | TAO126 | TAO126 | TA 0126
17 | TA-2824 | Woodruff Key Garbon Stegl 13 | Botiom Bushing| 303-55 [ TB 1213 | 781213 | TB 1213 | TB 1213
18 | TA-5832 | Sleevelearing | Reinforced Stesl 14| Priming Valve | 303-SS | 1A 5462 | TA1497 | TA1497 | TA 1457
19 TA-5826 Shaft Guard Plastic 15 | Gasket 304-5S | 1A 4334
20 CF Reducer —
21 TA5822 | Stroke Adjuster C1213 C.R.S.
22 TA-5824 Stroke Adjustor Lock Nut 41685
23 TA-2825 Adjusting Screw 41688
24 TC-2070 Coupling Cover Plastic
55 TA-1836 Coupling Steal 3ne” 3000 | {207) 6000 | (414) { 3500 | (345) { 3000 | (207)
26 TA5937 | Key Steel 14" | 2400 | (165) | 4000 | (275) | 3500 | (240) [ 2400 [ (165)
77 TA 5837 | Key Steel 38" 1500 | (163) | 1800 | (124) | 3500 | (240y | 1500 | (103)
28 TA5950 | Tandem Shaft Steel 12" 1000 | (69) | 1025 | (71) | 3500 | (240y [ 1000 | (69)
29 TA-5953 | Orive Clip Steel
30 CF Motor 1/2 HP
GEAR REDUCER OIL LEVELS

Two-Stage - Helical C-Mount

{input shaft horizantal)

Drain

800 RPM OR LESS.

Intermittent
Oil Level
Plug




2500 SIMPLEX

O

¢} o]
|
29 T
130
15.71 10 L
2 28
9 N )
| = i
409 13 !
l 0 1 ]- [}
| 7.54 @
@
Discharge
1/4NPT

PL

serigs 4

Parts List
1 TB-1483 1 Cover ASTM A48 C.1.
2 PB6-025075-0200 3 Thumbsgr. Cad. Pl. Steel
3 TA-5963 1 Gasket Cover Nitrile
4 TC-2048 1 Housing ASTM A48 C.L.
5 P01-031125-3900 2 HHCS 5/16-18 55
6 P25-031000-3900 2 Nut Hex 5/16-18 Cad. P\ Steel
7 P53-031000-3900 2 Cul Washer 5/16 Cad. Pl. Stegl
8 TC-2197 1 Base Plate Galv. Steal
9 T8-0755 1 1/4 S5 LP Head Assy.[ 316 S5
10 TA-5064 1 Cross Head Bearing_ | Nylen
11 TA-5955 1 Cross Head Bearing | Nylgn
12 TA-5566 1 Screen 58
13 TB-1542 1 Cross Head AIST 4140 HR Steel
14 TA-5823 1 Eccentric Cam C 1018 Steel
15 TA-5830 1 Rallgr Bearing Steel
16 P20-025050-0200 1 St. Ser. Carbon Steel
17 TA-6386 1 Key Carbon Steel
18 [ TA-6713 2 Sleeve Bearing Reinforced Steel
19 TA-6714 1 Cougling Steel
20 1 Reducer
21 TA-5822 1 Stroke Adjustar Ci213CRS
22 TA-5824 1 Lock Nut Stroke Adj. { 416 S5
23 TA-5825 1 Adjusting Screw 416 58
24 TA-5953 1 Drive Clip Steel
25 1 Malor- 1/2 HP
26 P52-031000-3900 2 Lock Washer 5/16 Cad. PI. Steel
27 TB-1677 1 Drive Shaft Steel
28 TA-6720 2 Drive Shaft Key Steel
29 TB-1700 1 Coupling Guard Plastic
30 P01-037125-3900 4 HHCS 3/8-16
Ef] P25-037000-3300 4 Nut Hex 3/8-16
32 P53-037000-3900 [] Gul Washer 3/8
33 P52-037000-3900 4 Lock Washer 379
34 TA-6716 4 Spacer




2500 DUPLEX

o Parts List
e 2 i 1 T8-1483 2 | Cover ASTM A4B C.I.
B 2 P86-025075-0200 6 Thumbscr., Gad, PI. Steel
| % 3 TA-5963 2 Gasket Cover Nitrile
- 4 1G-2048 2 Housing ASTM Ad8 C.I.
5 PO1-031125-390 4 HHCS 5/16-18 85
O—1"1 6 P25-031000-3900 4 Nut Hex 5/16-18 8§
© @ < 7 | P53-031000-3900 \ Cut Washer 5/16___| 5S
@_._..—-}—"' 8 16-2197 Base Plale Galv. Sleel
§ 1B-0755 ‘ 1/4 8§ LP Head Assy.| 316 S5
@ d : 10 TA-5964 2 Gross Head Bearing_ | Nylon
1544 I~ | ‘ 11 TA-5965 2 Cross Head Bearing | Nylon
2335 i 1 O —_—- 12 TA-5968 2 Screen 88
L | | 13_|_1B-1542 2 Cross Head AIST 4140 HR Steel
@\k b 14| 1A-5823 5[ Fccentric Cam C 1018 Steel
15 | TA-5830 2V Roller Bearing Steel
\\ 16| P20-025050-0200 2 St. Ser. Cad_Pl. Steel
\ = 17| _TA-6386 2 | Key Sleel
@\ 18 TA-8935 2 Sleeve Bearing-Small | Nylon
0 N \ 19 | TAB714 1 Coupling-Drive Steel
H 20 1 Reducer
21 TA-5822 2 Stroke Adjustor C1213C.A.S
T = - 22| TA5824 2 Lock Nut Stroke Adi. | 416 59
23 | TA5825 2 Adjusting Screw 416 88
a7 QBX \ 24 TA-5953 2 Drive Clip Steel
" W 25 1 Motor- 1/2 HP
& 26 P52-031000-3900 4 Lock Washer 5116 | 55
o 27| _1B-1735 i Drive Shaft - OPLX__| 17-4PH. 55
28 TA-6720 3 Diive Shaft Key Steel
@~ @ @ -® 29 TB-1736 2 Coupling Guard Galv. Steel
a0 P01-037125-3900 ] HHCS 3/8-16 5§
P 31 P25-037000-3300 ] Nut Hex 3/6-16 S
37 P53-037000-3000 3 Tut Washer 378 55
33 F52-037000-3900 1 Lock Washer 3/8 55
34 ] TA6953 1 Coupling-Drive Steel
35 TA-6936 2 Sleeve Bearing-Large | MNylon
36_ | TA-6938 H Shaft End Cap Plastic
37 | TA5937 1 Shatt Key Steel
38 | TB-1734 i Drive Shaft - SPLX | 17-4PH. 85
DISCHARGE 1/4 N.P.T.
278 ¥
2.06 ) l
L4 =T
SUCTION 144 NPT, == i ™
\ @e7Xe)XE) — 1
1200




2500 TRIPLEX

Parts List

SEries 25 .

Discharge
1/4NPT

I
2.78

2.06

J_MW

1/4NPT.

1 TB-1483 3 Cover ASTM A48 C.I.
2 P86025075-0200 9 Thumbscr. Cad. Pl. Steel
3 TA-5963 3 Gagket Cover Nitrile

4 TC-2048 3 Housin ASTM A48 C.l.
5 P01-031125-3900 B HHCS 5/16-18 55

[ P25-031000-3900 6 Nut Hex 5/16-18 58

7 P53-031000-3900 6 Cut Washer 5/16 55

8 TC-2197 1 Base Plate Galv, Sleel

] TB-0755 3 1/4 85 LP Head Assy.| 316 55

10 TA-5964 3 Cross Head Bearing | Nylon

11 TA-5965 3 Cross Head Bearing | Nylan

12 TA-5966 E] Screen S5

13 TB-1542 3 Cross Head AISI 4140 HR Steel
14 TA-5823 3 Eccentric Gam C 1018 Steel
15 TA-5830 3 Roller Bearing Steel

16 P20-025050-0200 3 St. Ser. Cad. Pl Steel
17 TA-6386 3 Key_ Steel

18 TA-6935 3 Sleeve Bearing, Small | Nylon

19 TA-6714 1 Coupling Drive Sleel

20 1 Reducer

21 TA-5822 3 Stroke Adjustor C1213CR.S
22 TA-5824 3 Lock Nut Stroke Ad{. | 416 SS

23 TA-5825 3 Adjusting Screw 416 58

24 TA-5953 3 Drive Clip Steel

25 1 Motaor- 1/2 HP

26 P52-031000-3900 6 Lock Washer 5116 55

27 TB-1735 1 Drive Shaft - DPLX [ 17-4 PH. S§S
28 TA-6720 6 Drive Shaft Key Steel

29 TB-1736 1 Coupling Guard Galv. Steel
30 P(1-037125-3900 3 HHCS 3/8-16 55

31 P25-037000-3900 3 Nul Hex 3/8-16 58

32 P53-037000-3900 3 Cut Washer 3/8 55

33| P52-0a7000-3900 3 Lack Washer 3/8 55

34 TA-B953 1 Coupling Drive Steel

35 TA-6936 3 Steeve Bearing, Large | Nylon

36 TA-6938 1 Shaft End Cap Plastic

a7 TA-5937 3 Shatt Key Steel

38 TB-1734 1 Drive Shaft - Splx. 17-4 PH. §§
39 TA-6354 1 Coupling Drive Steel

40 TG-2070 1 Coupling Guard Plastic

41 TA-4251 1 Spacer Nylon

&

4

8233343530 3.00

.85

€]
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50

2500 QUADRUPLEX

3 995

)

L

DISCHARGE 1/4 N.P.T.

—

278

2.06

S

SUCTION 1.4 N.PT.

Parts List
1 TB-1483 4 Cover ASTM A48 C.I.
2 P86025075-0200 12 [ Thumbscr. Cad. PI. Steel
3 TA-5963 4 Gasket Cover Nitrile
4 TC-2048 4 Housing ASTM A48 C.1.
5 P01-031125-3900 8 HHCS 5/16-18 S8
[ P25-031000-3900 g Nut Hex 5/16-18 85
7 P53-031000-3900 8 Cut Washer 5/16 S8
8 TC-2197 1 Base Plate Galv. Steel
9 TB-0755 4 1/4 §5 LP Head Assy. | 316 S8
10 TA-5964 4 Cross Head Bearing | Nylon
i1 TA-5965 4 Cross Head Bearing | Nylon
12 TA-5366 4 Screen 58
13 TB-1542 4 Cross Head AlS| 4140 HR Steel
14 TA-5823 4 Eccentric Cam C 1018 Steel
15 TA-5830 4 Roller Bearing Steel
16 P20-025050-0200 4 St. Ser. Cad. PI. Steel
17 TA-6386 4 Key Steel
18 TA-6935 4 Sleeve Bearing, Small | Nylon
19 TA-6714 1 Coupling Drive |
20 1 Reducer
21 TA-5822 4 Stroke Adjustor C1213C.RS
22 TA-5824 4 Lack Nut Stroke Adj. {416 S8
23 TA-5825 4 |Adjusting Screw 416 85
24 TA-5953 4 Driva Clip Steel
25 1 Motar- 1/2 HP
26 P52-031000-3800 8 Lock Washer 5/16 88
27 TB-1735 2 Drive Shafl - DPLX 17-4 PH. §S
28 TA-6720 5 Drive Shaft Key Steel
29 1B-1736 2 Coupling Guard Galv. Steel
30 P01-037125-3900 4 HHGS 3/8-16 88
£l P25-037000-3900 | 4 Mut Hex 3/8-16 58
32 P53-037000-3900 4 Cut Washer 3/8 55
33 P52-037000-3800 4 Lock Washer 3/8 S5
34 TA-6953 1 CouplingDrive | Steel ]
35 TA-6936 4 Sleeve Bearing, Large | Nylan
36 TA-6938 2 Shatt End Cap Plastic
37 TA-5937 3 Shaft Key Steel
38 TB-1734 2 Drive Shaft - Spix. 17-4 PH. 88
39 TA-6954 2 Coupling Drive Steel
40 TC-2070 2 Coupling Guard Plastic
41 TA-4251 2 Spacer Nylan

I 207 X6 X5

EUENED 3.00

.85
|

12.00




INSTALLATION AND START-UP INSTRUCTIONS

INSTALLATION
Pump Laocation - An Impoitant Factor

Plan ahead for proper pump mounting-position it
to provide for efficient routing of suction and
discharge lines, as well as electric service

Avoid long suction lines

Provide for a flooded suction line whenever
possible

Pump fluid lines and connections operate best
when there is a minimum restriction to the
medium flow

Install the proper electrical starters and
disconnect switches

It is recommended that a solid mounting support
be provided—take advantage of the factory
installed holes in the base plate for securing the
pump

FLUID END

All fluid connections, both suction and discharge,
should be sealed tight. Fluid end connections are
1/4” NPT

The suction connection is at the bottom of the fluid
end, and the discharge connection is at the top.

MOTOR

A conduit connection is provided at the motor for
electrical connections.

Assure the proper electrical service has been
provided

Series 25

GEAR REDUCER

Check the oil fevel of the gear reducer

If the oil level is below the output shaft oil plug,
refill to the plug Mobil Cylinder Oil 600W or
Texaco Metropia 460

For low temperature applications, use Mobil
SHC 634

START UP

Open the priming valve on the fluid end assembly
Start the pump motor

Allow the pump to run until a clear, bubbleless
stream of media comes out of the priming valve

Close the priming valve

Check the packing for proper sealing. If it leaks,
stop the pump and make the necessary adjustments.

Adjust the stroke adjustment knob to obtain the
desired flow rate.

PREVENTIVE MAINTENANGE

Check periodically {minimum once a month) and
apply a small amount of grease to the cam bearing
and to the crosshead areas that cycle through the
lingar bearings.

Check the packing regularly. if leakage is
observed, stop the pump. Make a small adjustment
by turning the gland nut. Restart the pump. (Do
not over-tighten the packing as this will reduce the
packing life and possibly damage the plunger.

« Assure all connections are tight, in their proper
location, properly grounded, and fused

Itis always important to assure the packing material
is compatible with the media being pumped — check
for swollen or deteriorated seals.
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D4 Valve

Fisher® D4 Control Valve Assembly
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Introduction

Scope of Manual

This instruction manual provides installation,
maintenance, and parts information for the
Fisher® D4 control valve,

Do not install, operate, or maintain a D4 control
valve without first ® being fully trained and qualified
in valve, actuator, and accessory installation,
operation, and maintenance, and e carefully reading
and understanding the contents of this manual. If
you have any questions about these instructions,
contact your Emerson Process Management sales
office before proceeding.

Description

The D4 control valve is a compact, rugged valve
designed primarily for high-pressure throttling
applications. This valve is ideal for use on pressure
and flow control applications within the cil and gas
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Figure 1. Fisher®D4 Control Valve

production industry. The D4 valve also makes an
excellent dump valve for high-pressure separators
and scrubbers.

The D4 control valve meets the metaliurgical
requirements of NACE MRO0175/ISC 15156 without
environmental limits for temperatures below 135°C
(275°F). If the temperature is above 135°C (275°F),
the NO7718 Belleville washers will impose some
limits, as shown in table 3.

Specifications

Table 1 lists specifications for the D4 control valve.
Some of the specifications for a given control valve
as it originally comes from the factory are stamped
on a nameplate located on the actuator spring
barrel.
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Table 1. Specifications

Available Configurations
Spring-te-Close
Spring-te-Cpen

Valve Body Sizes and End Connection Styles(!
See table 2

Maximum Inlet Pressures and Temperatures()

If the valve nameplate shows an ASME
pressure-temperature class, maximum inlet
pressure and temperature is consistent with the
applicable class per ASME B16.34. If the
nameplate does not show an ASME class, it will
show a maximum cold working pressure at 38°C
(100°F) (for example, 293 bar [4250 psi))

Maximum Pressure Drops(')
Seetables 4,5,6,and 7

Input Signal to Actuator
See tables 4,5,6,and 7

Actuator Maximum Casing Pressure(!}
3.4 bar (50 psig)

Shutoff Classification per ANSI/FCI 70-2
and IEC 60534-4 -

Class IV :

Material Temperature Capabilities(!)
Actuator Assembly: -40 to 93°C {-40 to 200°F)

Valve Body Assembly:
Standard Bonnet O-Ring: -46 to 149°C (-50 to
300°F)
Optional Fluorocarbon Bonnet O-Ring: -23 to
204°C (-10 to 400°F)

Flow Characteristic
Equal percentage

Flow Direction
Flow up only

Port Diameters
See table 2

Valve Plug Travel
19 mm (0.75% inch)

Valve Plug Style
Micro-Form valve plug

Actuator Diaphragm Effective Area
452 cm2 (69 inches?)

Actuator Pressure Connection Size
1/4 NPT internal

1. The pressure ar terperature limils in the fé:ferenced tables and any applicable ASME code limitations should not be exceeded.
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Table 2. Vaive Sizes and Connection Styles
VALVE PORT SCREWED RAISED FACE (RF) FLANGED “(';‘%)T:EENJ&ET
SIZE, " DIAMETER
! . CL900 and CL900 and
NPS (INCHES) 4250 psi CL150 CL300 CL600 CL1500 CL600 CL1500
0.25, 0.375,
1 0.5, 0.75 X X X X X X X
0.25, 0.375, 0.5
2 075, 1, 1.25 X X X X X X X
X = Available construglion,
Table 3. D4 Environmental Limits for NACE MRO175/AS0 15156 with Sour Trim
MAXIMUM TEMPERATURE MAXIMUM HoS PARTIAL PRESSURE COMPATIBLE WITH
°C °F MPa psia ELEMENTAL SULFUR?
204 400 1.4 200 Ne
198 390 2.3 330 No
191 375 2.5 360 No
149 300 28 400 No
135 275 No Limit Yes
Table 4. Maximum Shutoff Pressure Dropst) for Fisher® D4 Control Valves (Spring-to-Close)
When Used with Typical Controf Instrumentation'2}
INPUT SIGNAL TO 0to 1.2 Bar Oto 1.4 Bar 0 to 2.0 Bar 0to 2.3 Bar 010 2.4 Bar 0to 3.4 Bar
ACTUATOR (0 to 18 Psig) {0 to 20 Psiq) (0 to 30 Psig) (0 to 33 Psig) (0 to 35 Psiq) (0 to 50 Psig)
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.77 Bar 0.77 Bar 0.85 Bar 1.05 Bar 1.18 Bar 1.18 Bar
SETTING (11.2 Psig} (11.2 Psig) (12.4 Psig) (15.3 Psig) {17.1 Psig) (17.1 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi
6.4 0.25 2930 | 325007 | 20308 [ 42500 233 4250 293 4250 293 4250 293 4250
9.5 0.375 29303 | 42501 | 293@ | 425009 293 4250 293 4250 293 4250 293 4250
12.7 0.5 191 2765 191 2765 219 3180 288 4180 293 4250 293 4250
191 0.75 80 1160 [:{¢] 1160 92 1340 123 1785 143 2080 143 2080
25.4 1 42 610 42 610 49 715 57 965 78 1130 78 1130
31.8 1.25 25 365 25 365 30 430 41 580 48 700 48 700
1. The pressure or temperature limits in the referenced 1ables and any applicable ASME code limitations should not be exceeded.
2, For example, use 1he column marked 0-1.4 bar {0-20 psig) for a 021-1.0 bar {3-15 psig) pneumalic coniroller with 1.4 bar (20 psig) supply pressure.
3. For applications with downslream pressure in excess of 196 bar (2845 psig), use 196 bar {2845 psig) for Maximum Shutoff Pressure.
Table 5. Maximum Shutoff Pressure Drops'") for Fisher ® D4 Control Valves (Spring-to-Close)
When Used with Instrumentation with Restricted Quiput Range®
INPUT SIGNAL TO 0.4 to 2.0 Bar 0.14 to 2.3 Bar
ACTUATOR (6 to 30 Psig) (2 to 33 Psig)
SPRING Heavy Rate Heavy Rate
INITIAL SPRING 0.97 Bar 1.17 Bar
SETTING (14.0 Psig) (17.0 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi
6.4 0.25 293(9) 4250(3) 293 4250
95 0.375 2108 30450 293 4250
12.7 05 113 1635 282 4095
1941 0.75 45 655 120 1750
25.4 1 23 330 65 945
31.8 1.25 13 i85 39 580

ar (B-3C psig) output pressure.

1. The pressure or temperalure limits in lhe referenced tables and any aBp:icabia ASME cods IImitations should net be exceeded.
2. Far example, an Electro-Pneumatic Transducer calibraled for 0.4-2.0
3. For applications with downslream pressure in excess of 118 bar {1715 psig), use 118 bar (1715 psig) for Maximum Shutofl Pressure.
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Table 6. Maximum Shutoff Pressure Drops() for Fisher@D4 Conlrol Valves (Spring-to-Open)
When Used with Typical Controf Instrumentation(®

INPUT SIGNAL TO 0 to 1.2 Bar 0to 1.4 Bar 0 to 2.0 Bar 0to 2.3 Bar 0to 2.4 Bar 0 to 3.4 Bar
ACTUATOR (0 to 18 Psig) (0 to 20 Psig) {0 to 30 Psig) (0 to 33 Psig) (0 to 35 Psig) (0 to 50 Psig)
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.23 Bar 0.23 Bar 0.28 Bar 0.28 Bar 0.28 Bar 0.28 Bar
SETTING {3.4 Psig) (3.4 Psig) (4.0 Psig) (4.0 Psig) {4.0 Psig) (4.0 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi
6.4 0.25 2936) | 425000 | 2038) | 4250 293 4250 293 4250 293 4250 293 4250
95 0.375 2936 | 42500 | 2938 | 425089 293 4250 203 4250 293 4250 293 4250
127 05 187 2715 233 3380 293 4250 293 4250 293 4250 293 4250
19.1 0.75 78 1135 99 1430 147 2130 178 2575 198 2875 293 4250
25.4 1 41 600 53 765 80 1160 a7 1410 109 1575 195 2830
31.8 1.25 24 355 32 465 49 715 60 875 68 985 123 1785

1. The pressure or temperature limils in the referenced 1ables and any applicable ASME cede limitations should not be exceeded.
2. For example, use the column marked 0-1.4 bar {0-20 psig) for a ©.21-1.0 bar {2-15 psig) pneumalic cantroller wilh 1.4 bar (20 psig} supply pressure.
3. For applications with downstream pressure in excess of 190 bar (2760 psig), use 190 bar {2760 psig) for Maximum Shuloff Pressure.

Table 7. Maximum Shutoff Pressure Drops') for Fisher @ D4 Conirol Valves (Spring-to-Open)
When Used with Instrumentation with Restricted Output Range®@

INPUT SIGNAL TO 0.4 to 2.0 Bar 0.14 to 2.3 Bar
ACTUATOR {6 to 30 Psig) {2 to 33 Psig)
SPRING Heavy Rate Heavy Rate
INITIAL SPRING 0.69 Bar 0.42 Bar
SETTING (10.0 Psig) (6.1 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi
6.4 0.25 2930) 42506} 293 4250
9.5 0.375 2033 425003} 293 4250
127 05 196 2845 293 4250
191 0.75 g2 1195 156 2265
25.4 1 43 630 85 1235
B 1.25 26 380 52 765

1. The pressure or lemperature limils in the referenced tables and any agplicable ASME code limitations should nol be exceeded.
2. For example, an Eleciro-Pneumalic Transcucer calibrated for 0.4-2.0 bar (-3¢ psig) output prassure.
3. For applications with downsiream pressire in excess of 202 bar (2925 psiqg), use 202 bar (2925 psig} for Maximum ShuloH Pressure.
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Check with your process or safety
engineer for any additional measures
that must be taken to protect against

m WARNING process media.

o If installing into an existing
Always wear protective gloves, application, also refer to tl'_le WARNING
cloth!ifng, an:ipéyewear wsl’1en at the beginning of the Maintenance
performing any installation operations section in this instruction manual.
to avoid personal injury.

To avoid personal injury or property I\ WARNING

damage caused by bursting of

Installation

pressure-retaining parts or by When ordered, the valve configuration
uncontrolled process fluid, be certain and construction materials were

the service conditions do not exceed selected to meet particular pressure,
the limits shown on the vaive temperature, pressure drop, and
nameplate and in tables 1, 4, 5, 6, controlled fluid conditions.

and 7. Use pressure-relieving devices Responsibility for the safety of
required by government or accepted process media and compatibility of
industry codes and good engineering valve materials with process media
practices. rests solely with the purchaser and
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end-user. Since some body/trim
material combinations are limited in
their pressure drop and temperature
ranges, do not apply any other
conditions to the valve without first
contacting your Emerson Process
Management sales office.

P\ WARNING

Avoid personal injury or property
damage caused by possible actuator
failure. The use of a rigidly-mounted
support on the actuator casing may
cause additional stress on the actuator
leading to premature wear and/or
failure of the actuator components.

CAUTION

To avoid product damage, inspect the
valve before installation for any
damage or any foreign material that
may have collected in the valve body.
Also remove any pipe scale, welding
slag, or other foreign material from the
pipeline.

1. Before installing the control valve assembly,
inspect it for any damage and for any foreign
material that may have collected in the valve body.

2. Remove any pipe scale, welding slag, and other
foreign material from the pipeline.

3. The control valve can be installed in any position,
but normally the actuator is vertical above the valve.
Install the vaive so the flow direction arrow on the
side of the valve indicates the direction of the
process flow. '

4. Install the valve following local and national
piping codes when they apply to the application. For
screwed connections, treat the external pipe threads
with a good grade pipe compound. For flanged
valves, use suitable gaskets between valve and
pipeline flanges.

5. If continuous operation is required during
maintenance and inspection, install a conventional
three-valve bypass around the valve.

6. Connect loading pressure for the Spring-to-Open
configuration to the 1/4-18 NPT connection in the
upper casing assembly (key 23) as shown in

figure 5. The Spring-to-Close configuration loading
pressure connection is in the lower casing assembly
{key 39) as shown in figure 4.

Spring Adjustment

The spring has a fixed pressure span over which

loading pressure will stroke the valve. Adjustment of

the spring compression shifts the span so that more

or less loading pressure is required to start travel.

Since the span does not change, there will be a

corresponding increase or decrease in the pressure —
requirements at the end of the valve stroke.

[n order to maximize shutoff pressure drop values,
the actuator spring must be accurately adjusted for
each Input Signal Pressure Range. If the actuator
has been disassembled or pressure conditions have
changed, the spring may require adjustment. Refer
to tables 2 and 4 to determine the [nitial Spring Set
values based on the Input Signal range that is
available to the actuator. These values include
packing friction.

Spring-to-Close
Refer to figure 4. _‘
1. Loosen the adjusting screw nut (key 44}).

2. Turn the adjusting screw (key 31) clockwise to
compress the spring or counterclockwise to
decrease spring compression.

3. After adjustment, tighten the adjusting screw nut
(key 44).

Spring-to-Open
Refer to figure 5.
1. Unscrew the spring case assembly (key 27).

2. Turn the adjusting stem nut (key 44) clockwise to
compress the spring or counterclockwise to
decrease spring compression.

3. Alfter adjustment, replace the spring case
assembly (key 27).
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Maintenance
Refer to figure 4.

Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The
frequency of inspection and maintenance depends
on the severity of the service conditions.

Avoid personal injury from sudden
release of process pressure or
bursting of parts. Before performing
any maintenance operations:

® Do not remove the actuator from
the valve while the valve is still
pressurized.

e Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

e Disconnect any operating lines
providing air pressure, electric power,
or a control signal to the actuator. Be
sure the actuator cannot suddenily
open or close the valve.

¢ Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure on both sides of the
valve, Drain the process media from
both sides of the valve.

® Vent the power actuator loading
pressure and relieve any actuator
spring precompression.

® Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.

¢ The valve packing box may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

¢ Check with your process or safety
engineer for any additional measures

that must be taken to protect against
process media.

Valve Plug and Seat Ring

The D4 control valve is designed to allow easy
access 1o the valve plug and seat ring without
disturbing the packing. Refer to other sections of this
instruction manual if additional maintenance is
required.

Disassembly

1. Remove the loading pressure tubing and any
accessories that may hamper disassembly.

2. Break the hammer nut (key 6) loose with a
hammer. Continue turning the hammer nut by using
a hammer or a large adjustable wrench, tightened
around one ear of the hammer nut. If the bonnet is
stuck on the valve, continue to unscrew the hammer
nut. The hammer nut will contact the spring pins
{key 7) and will force the bonnet out of the valve,
Carefully lift the actuator, bonnet, and valve plug
assembly from the valve body.

I\ WARNING

The spring pins must always be in
place during valve operation. They
provide a safeguard against injury
when the unit is being disassembled.

3. Use a socket wrench to loosen the seat ring
{key 3).

4, Remove the seat ring {key 3) and seat ring
gasket (key 9) from the valve body.

5. Inspect parts for wear or damage that would
prevent proper operation of the valve body. Carefully
clean the seat ring gasket surfaces and seat ring
threads.

Be careful to avoid damaging the
seating surface on the valve plug or
seat ring as damage in these areas will
allow excessive leakage at shutoff.
Avoid damaging the highly polished
valve stem surface. A damaged valve
stem could cut the packing and allow
process fluid to leak to the
atmosphere.

)
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Table 8. Torque for Seat Ring (Key 3)

VALVE SIZE RECOMMENDED TORQUE
NPS Nem Lbt-ft

1 407 300

2 698 515

6. For spring-to-close only: To remove the valve
plug (key 2), drive out the groove pin (key 4) and
unscrew the valve plug from the stem (key 47). If the
grocve pin (key 4) is not exposed, verify that
downward movement of the stem is not restricted by
instrument linkages attached to the stem (key 47).

if the valve plug cannot be easily unscrewed from
the stem, use a punch to keep the stem from turning
as the plug is removed.

7. For spring-to-open only: To remove the valve
plug (key 2), first remove the spring case assembly
{key 27). Remove the adjustment screw nut

{key 44), the upper spring seat (key 29), and the
spring (key 30). Push the adjustment stem (key 31)
fully downward until the diaphragm plate (key 40)
contacts the cap screws (key 38), exposing the
groove pin (key 4) in the plug. If the groove pin

{kevy 4) is not exposed, verify that downward
movement of the stem is not restricted by instrument
linkages attached to the stem (key 47). Drive out the
groove pin (key 4) and unscrew the valve plug from
the stem (key 47).

If the valve plug cannot be easily unscrewed from
the stem, use a punch to keep the stem from turning
as the plug is removed.

Assembly

1. Make sure the bonnet O-ring (key 8) is on the
bonnet and lubricated with lithium grease (key 49).

2. Install the plug (key 2) on the stem (key 47) and
insert a new groove pin {key 4).

3. Thoroughly clean the seat ring and bonnet
threads in the valve body (key 1). Also clean the
valve body seat ring gasket surfaces.

4. Apply anti-seize lubricant (key 54) to the threads
of the seat ring (key 3), and its mating threads in the
valve body.

5. Apply anti-seize lubricant (key 54) to the seat ring
gasket (key 9) and install into the valve body.

6. Screw the seat ring into the valve body. Use a
socket wrench to tighten the seat ring to the torque
values shown in table 8. Remove all excess lubricant
after tightening.

7. Lubricate (key 54) the threads on the valve body
and hammer nut and the contact surfaces of the
bonnet and hammer nut flange. Install the bonnet
and actuator assembly with pinned valve plug onto
the vaive body. Tighten the hammer nut using an
adjustable wrench until the nut stops turning. A few
hammer blows will be reguired to ensure that the
assembly is tight.

8. See the actuator assembly and spring adjustment
sections of this manual.

Valve Packing

Note

These instructions apply to valves
manufactured with serial numbers
equal to and greater than 18679262
See Appendix A for information on
packing constructions with serial
numbers less than 18679262.

If your D4 valve assembly has a
packing retainer lock ring {see
figure 6), proceed to Appendix A.

Observe the warning at the start of the
Maintenance section.

The valve stem packing can only be accessed from
within the valve body. If packing maintenance is
required, first disassemble per steps 1,2, and 6 or 7
in the Valve Plug and Seat Ring Disassembly
section of this document.

Disassembly

1. Unscrew the packing retainer {(key 10) from the
bonnet {key 5).

2. Remove the five Belleville springs (key 11),
packing spacer (key 14), packing (key 13), and two
anti-extrusion rings (key 12) from the bonnet, using a
formed wire hook.

3. Clean and inspect the packing box wall to ensure
that the packing surfaces are not damaged. If the
surface condition is damaged, and cannot be
improved by light sanding, replace the bonnet by
contacting your Emerson Process Management
sales office.
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UPPER PACKING
r SPACER (KEY 48)
2
%
=
UNTIGHTENED, R FULLY TIGHTENED,
NOTE THE GAP &k NO GAP
N
|
PACKING RETAINER 4
(KEY 8) S -
I |
|
Sy
Y
s
BELLEVILLE SPRINGS FULLY ENCLOSED VALVE PLUG, BELLEVILLE SPRINGS, AND PACKING RETAINER
BY THE PACKING RETAINER CORRECTLY INSTALLED AND TIGHTENED

Figure 2. Fisher®D4 Packing Installation

FEMALE PACKING ADAPTER |[. » * .

%

LUBRICATE WITH 3mm (1/8 INCH
BEAD) OF SUPPLIED HIGH PER-
FORMANCE FLUORINATED GREASE

PACKING RING

MALE PACKING ADAPTER
. LUBRICATE WITH 3mm (1/8 INCH
BEAD) OF SUPPLIED HIGH PER-
hd FORMANCE FLUORINATED GREASE

)

Figiire 3. Lubrication Locations on Packing
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4. Inspect the valve stem for scratches or wear, and
valve plug for wear or damage. Replace if
necessary.

Assembly
Refer to figures 2, 3, 4, and 5.

Note

If your D4 valve assembly has a
packing retainer lock ring (see
figure 6), proceed to Appendix A.

1. Ensure the upper packing spacer (key 48) is
installed, as shown in figure 2.

2. Using a non-marring installation tool, such as a
12-inch length of 1/2 inch PVC pipe, push the first
anti-extrusion washer (key 12) fully into the packing
box by hand. Then, use the packing spacer (key 14)
to fully seat the anti-extrusion washer by firmly
tapping the packing spacer against the anti-extrusion
washer with a hammer and the PVYC pipe.

3. Remove the packing spacer from the packing
bore.

CAUTION

All D4 packing kits include a single
use packet of high performance
fluorinated grease. This is the only
acceptable D4 packing lubricant.

Note

In the following procedure, carefully
install each packing ring individually
over the valve stem and push
completely into the packing box with a
nocn-marring tube. A 12-inch length of
1/2 inch PVC pipe works well for this. It
is recommended that the lubricated
packing rings be installed individually
rather than pushed in as a set.

4. Apply a 3mm (1/8 inch) bead of the supplied high
performance fluorinated grease (key 44) around the
groove of the female packing adaptor as shown in
figure 3 and install over the valve stem (key 16).

5. Apply a 3mm (1/8 inch) bead of the supplied high
performance fluorinated grease (key 44) around the
groove of the packing ring as shown in figure 3 and

install over the valve stemn.

8. Install the male packing adaptor, lower
anti-extrusion washer (key 10), and lower packing
spacer over the valve stem as shown in figure 2.

7. Firmly press all packing parts intc the packing
bore with a tube.

8. Install the five belleville springs (key 11) over the
valve stem. The helleville springs should be
single-stacked with the inside diameter of the inner
spring contacting the packing spacer (key 14), and
the outside diameter of the outer spring contacting
the packing retainer (key 10).

9. Lubricate the threads of the packing retainer with
anti-seize and install into the bonnet using

a 1-5/8 inch wrench. Make sure the Belleville springs
are completely enclosed by the packing retainer as
shown in figure 2.

10. Torque the packing retainer o 136 Nem (100
[bfft). The packing retainer has been installed
correctly when a metal-to-metal contact has been
made between the packing retainer end and the
bonnet (key 5). The packing retainer threads should
be completely enclosed by the bonnet.

Actuator (Spring-to-Close)

i\ WARNING

Observe the warning at the start of the
Maintenance section,

Refer to figure 4.

Before disassembling the actuator, disassemble the
valve plug, seat ring, and packing according to
instructions in this manual.

Disassembly

1. Loosen the adjusting screw nut (key 44) and turn
the adjusting screw {key 31) counterclockwise to
remove all spring compression.

2. Unscrew the casing cap screws and hex nuts
{keys 45 and 46), and remove the upper casing
assembly (key 23) from the lower casing (key 39).

3. Remove the spring seat (key 29) and actuator
spring (key 30).

4. Lift out the diaphragm, diaphragm plate, and
stem assembly. Remove the travel indicator (key 32)
when the bottormn of the stem enters the yoke
window.

5. To replace the diaphragm (key 15), separate the
diaphragm assembly by using a wrench on the hex
nuis (key 42) to unscrew the assembly.
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6. Separate the parts--diaphragm washer, actuator
O-ring {keys 41 and 25), diaphragm, and diaphragm
plate, (keys 15 and 40).

7. Inspect the diaphragm and the actuator O-ring for
damage or detericration, and replace if necessary. If
the diaphragm is replaced, a new O-ring should also
be installed.

8. Inspect the stem O-ring (key 19) and bonnet
bushing (key 20); replace if necessary. To inspect
the casing O-ring (key 18), remove the cap screws
(key 38) and [ift off the lower casing (key 39).
Replace the O-ring if necessary.

9. If the hammer nut needs to be removed from the
bonnet, the spring pins (key 7) can be removed with
locking pliers.

Assembly

1. Before starting assembly, make sure all parts are
clean and in good condition. There should be no
burrs or sharp edges on any threads or surfaces that
might cut or damage an O-ring, bushing, the
packing, or the diaphragm. When replacing O-rings
and bushings, be sure the O-ring or bushing groove
is clean and undamaged. Using a general purpose
lubricant (key 49), lubricate all bushings and O-rings
and the threads of parts that have to pass through
the bushings and O-rings.

CAUTION

The threads on factory-produced valve
'stems have been specially machined
to avoid Q-ring, bushing, or packing
damage during trim maintenance. Use
of other than a factory-produced valve
stem may result in early stem O-ring,
bushing, and packing failure,

Note

Do not lubricate cap screws (key 38)
before inserting them in the following
procedure.

2. Place the hammer nut and spring pins on the
bonnet, if removed. Install the casing O-ting

(key 18), the stem O-ring (key 19), and the bonnet
bushing (key 20). Position the lower casing (key 39)
on the bonnet. Insert the nonlubricated cap screws
{key 38), and torque to 49 Nsm (36 Ibf=ft).

10

I\ WARNING

The spring pins must always be in
place during valve operation. They
provide a safeguard against injury
when the unit is being disassembled.

3. Assemble the diaphragm plate assembly. Place
the patterned side of the diaphragm (key 15} against
the diaphragm plate (key 40). Be sure to turn the
diaphragm washer (key 41} so that the side that is
beveled on the inside diameter is against the O-ring
{key 25). Also, make sure that it is assembled for
installation with the diaphragm on the loading
pressure side and the lockwasher {key 43) and lower
spring seat (key 28) are on the spring side.

4. Fasten the diaphragm and diaphragm plate
assembly on the stem with hex nuis (key 42). Place
the diaphragm and diaphragm plate, and stem
assembly into the lower casing and bonnet. install
the travel indicator (key 32) on the stem as the
bottom of the stem enters the yoke window.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 45 and 46)
can damage the diaphragm. Do not
exceed 27 Nem (20 1bfeft) torque.

5. Replace the spring (key 30} on the diaphragm
plate (key 40). Replace the upper spring seat

{key 29). Position the upper casing (key 23) on the
lower casing (key 39). Insert the cap screws (key 45)
and tighten the hex nuts (key 46). Torque the casing
cap screws evenly to 27 Nem (20 [bf«ft) using a
crisscross pattern.

6. Adjust the initial spring set per the Spring
Adjustment secticn in this manual.

Actuator (Spring-to-Open)

i\ WARNING

Observe the warning at the start of the
Maintenance section.

Refer to figure 5.

Before disassembling the actuator, disassemble the
valve plug, seat ring, and packing according to
instructions in this manual.

N4
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Disassembly

1. Unscrew the spring case assembly (key 27). Turn
the adjusting screw nut (key 44) counterclockwise to
remove all spring compression. Remove the
adjusting screw nut, upper spring seat, and spring
(keys 44, 29, and 30)

2. Unscrew the casing cap screws and hex nuts
{keys 45 and 46), and remove the upper casing
assembly (key 23) from the lower casing (key 39).
Remove the cotter pin (key 36) and unscrew the
adjusting stem (key 31).

3. Lift out the diaphragm (key 15), diaphragm plate
(key 40}, and stem assembly. Remove the travel
indicator {key 32} when the bottom of the stem
enters the yoke window.

4. To replace the diaphragm (key 15), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 42) to unscrew the assembly.

5. Separate the parts--diaphragm washer, actuator
O-ring {keys 41 and 25), diaphragm, and diaphragm
plate, {keys 15 and 40).

6. Inspect the diaphragm and the actuator O-ring for
damage or deterioration, and replace if necessary. If
the diaphragm is replaced, a new O-ring should also
be installed.

7. Inspect the stem O-ring (key 19) and bonnet
bushing (key 20); replace if necessary. To inspect
the casing O-ring (key 18}, remove the cap screws
{key 38) and Iift off the lower casing (key 39).
Replace the O-ring if necessary. Inspect the
adjusting stem bushing (key 26) and actuator stem
O-ring (key 53). Replace if necessary.

8. If the hammer nut needs to be removed from the
bonnet, the spring pins (key 7) can be removed with
locking pliers.

Assembly

1. Before starting assembly, make sure all parts are
clean and in good condition. There should be no
burrs or sharp edges on any threads or surfaces that
might cut or damage an O-ring, bushing, the
packing, or the diaphragm. When replacing O-rings
and bushings, be sure the O-ring or bushing groove
is clean and undamaged. Using a general purpose
lubricant {key 49), lubricate all bushings and O-rings
and the threads of parts that have to pass through
the bushings and C-rings.

The threads on factary-produced valve
stems have been specially machined
to avoid O-ring, bushing, or packing
damage during trim maintenance. Use
of other than a factory-produced valve
stem may result in early stem QO-ring,
bushing, and packing failure.

Note

Do not lubricate cap screws (key 38)
before inserting them in the following
procedure.

2. Place the hammer nut and spring pins on the
bonnet, if removed. Install the casing O-ring

{key 18), the stem O-ring (key 19), and the bonnet
bushing (key 20). Position the lower casing (key 39)
on the bonnet. Insert the nonlubricated cap screws
(key 38), and torque to 49 Nem (36 Ibfff).

3. Assemble the diaphragm plate assembly. Place
the patterned side of the diaphragm {key 15) against
the diaphragm plate (key 40). Be sure to turn the
diaphragm washer (key 41) so that the side that is
beveled on the inside diameter is against the O-ring
(key 25). Also, make sure that it is assembled for
installation with the diaphragm on the loading
pressure side and the lockwasher (key 43) and
diaphragm washer {key 41) are on the upper side.

AR

The spring pins must always be in
place during valve operation. They
provide a safeguard against injury
when the unit is being disassembled.

4. Fasten the diaphragm and diaphragm plate
assembly on the stem with hex nuts (key 42). Place
the diaphragm and diaphragm plate, and stem
assembly into the lower casing and bonnet. Install
the travel indicator (key 32) on the stem as the
bottom of the stem enters the yoke window.

5. Screw the adjusting stem (key 31) onto the stem
(key 47) and secure the cotter pin (key 36). Make
sure the bushing and C-ring are in place in the upper
casing.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 45 and 46)
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can damage the diaphragm. Do not
exceed 27 Nem (20 Ibfeft} torque.

6. Position the upper casing (key 23) on the lower
casing (key 39). Insert the cap screws (key 45) and
tighten the hex nuts (key 486). Torque the casing cap
screws evenly to 27 Nem {20 Ibfft) using a
crisscross pattern.

7. Replace the spring (key 30), spring seat (key 29),
and adjusting stem nut (key 44) over the adjusting
stem. Replace the spring case assembly (key 27).

8. Adjust the initial spring set per the Spring
Adjustment section in this manual.

Parts Ordering

Each D4 control valve is assigned a serial number,
which can be found on the nameplate. Refer to the
number when contacting your Emerson Process
Management sales office for assistance or when
ordering replacement parts.

i2

A\ WARNING

[

Use only genuine Fisher replacement
parts. Components that are not
supplied by Emerson Process
Management should not, under any
circumstances, be used in any Fisher
valve, because they may void your
warranty, might adversely affect the
performance of the valve, ahd could
cause personal injury and property
damage.

Note

Neither Emerson, Emerson Process
Management, nor any of their affiliated
entities assumes responsibility for the
selection, use, or maintenance of any
product. Responsibility for the
selection, use, and maintenance of any
product remains with the purchaser
and end-user.

M
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BELLEVILLE SPRING
AND PACKING ARRANGEMENT
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Figure 4. Fisher® D4 Valve Assembly (Spring-to-Close)
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BELLEVILLE SPRING

GE02334-E

APPLY LUB
Figure 5. Fisher® D4 Valve Assembly (Spring-to-Open}

AND PACKING ARRANGEMENT
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Repair KItS Key Description Part Number
Note a* Seat Ring
ﬁll reptag k_its alr;:( :ﬂuz;lalied wit: hy)dl;ogen?tce;d _nitrile S;I;‘ISD? va1|\1/20 Dbl
onne -ring. uorgcarbon onne -rin . .
must be ordegred separately when required. y 0.25 inch port diameter GEQ0982X032
0.375 inch port diameter GEQ0283X03z2
Description Part Number 0.5 inch port diameter GE00384X032
* Packing Repair Kit 0.75 inch port diameter GEQ0985X032
Includes key numbers 4, 8, 12 (2 req'd), NPS 2 valve
13, and high performance fluorinated grease RD4X0000012 0.25 inch port diameter GE00986X032
* Actuator Repair Kit 0.375 inch port diameter GE00987X032
Includes key numbers 4, 8, 12 (2 req'd), 13, 0.5 inch port diameler GE00988X032
15, 18, 19, 20, 25, 26, 36, 53, and 0.75 inch port diameter GEQ0989X032
high performance flucrinaled grease RD4X0000022 1-inch port diameter GE00990X032
1.25 inch port diameter GE00991X032
Parts List Tungsten Carbide
NPS 1 valve
Note 0.25 inch port diameter GE07347X012 -
0.375 inch port diameter GEQ07363X012
For part numbers not shown, c_ontal:t your Emerson 0.5 inch port diameter GEO7364X012
Process Management sales office. 0.75 inch port diameter GEO7365X012
‘g NPS 2 valve
Key Description Part Number 0.25 inch port diameter GEO73B9X012
1 Valve Bogy 0.375 inch port diameter GEOD7394X012
2 Valve Plug 0.5 inch port diameter GED7397X012
$41000 / S41600 HT 0.75 inch port diameter GE07398X012
NPS 1 valve 1-inch port diameter GEQ7399X012
0.25 inch port diameler 20C3692X012 1.25 inch port diameter GED7406X012
0.375 inch port diameter 20C3693X012 4% Groove Pin GED1163X012
0.5 inch port diameter 20C3694X012 5 Bonnet .
0.75 inch port diameter GE01557X012 6 Hammer Nut —
NPS 2 valve 7 Spring Pin
0.25 inch port diameter GEQ0992X012 a* Bonnet O-ring
0.375 inch pert diameter GEQ0993X012 Hydrogenated Nitrile
0.5 inch port diameter GE00994X012 -46 to 149°C (-50 to 30C°F) 10C3680X012
0.75 inch port diameter GED1558X012 FKM, -23 o 204°C {-10 to 400°F) 10C36B0X022
1-inch port diameter GEQ1561X012 g* Seat Ring Gasket
1.25 inch port diameter GED1555X012 For NPS 1 valve 1B198636042
517400 H1150 Dbl For NPS 2 valve 1B198836042
NPS 1 valve 10 Packing Retainer
0.25 inch port diameter 20C3692X032 11 Belleville Springs, 5 req'd
0.375 inch port diameter 20C3693X032 i2*  Anti-Extrusion Washer, 2 req'd 12B6335X022
0.5 inch port diameter 20C3694X032 13*  Packing Set 12B6667X012
0.75 inch port diarneter GE01557X032 14 Packing Spacer
NPS 2 valve 15*  Diaphragm 22B3521X012
0.25 inch port diameler GE00992X032 16 Nameplate
0.375 inch port diameter GEQ0993X032 17 Drive Screw
0.5 inch port diameter GED0994X032 18* Casing O-ring 1F9141X0142
0.75 inch port diameter GED1558X032 19*  Stem O-ring 1K7561X0072
1-inch port diameter GE01561X032 20*  Bonnet Bushing 17A7112X012
1.25 inch port diameter GE01555X032 23 Upper Casing Assembly
Tungsten Carbide 25*  Actuator O-ring 1K7561X0072
NPS 1 valve 26*  Adjusting Stem Bushing {spring-tc-open only) 17A4059X012
0.25 inch port diameter 20C3696X012 27 Spring Case Assembly
0.375 inch port diameter 20C3697X012 28 Lower Spring Seat
0.5 inch port diameter 20C3698X012 29 Upper Spring Seat
0.75 inch port diameter 20C3699X012 30 Spring
NPS 2 valve Spring-to-Close, Light Rate 1F176827092
0.25 inch port diameter 20C3682X012 Spring-to-Close, Heavy Rate 1E792427082
0.375 inch port diameter 20C3683xX012 Spring-to-Open, Light Rate 1F176727032
0.5 inch port diameter 20C3685X012 Spring-to-Open, Heavy Rate 1F714327092
0.75 inch port diameter 20C3686X012 A Adjustment Screw or Stemn
1-inch port diameter 20C3687X012 32 Travel Indicator ‘
1.25 inch port diarneter 20C3688X012 34 Vent Assembly -

*Recommended Spare pars

16

i
1
1
i



D4 Valve

Instruction Manual

January 2009

Key Description Part Number Key Description Part Number
36%  Cotter Pin (spring-to-cpen only) 1C608035022 45 Cap Screw
a7 Pipe Piug 46 Hex Nut
a8 Cap Screw 47*  Valve Stem
39 Lower Casing $20910, Reverse Acting 20C3681X022
40 Diaphragm Plate S20910, Direct Acting 20C3716X022
41  Diaphragm Washer 48 Upper packing spacer
42 Hex Nut 49 Lubricant {lithium grease})
43  Lockwasher 51 Drive Screw
a4 Adjustment Screw Nut 53*  Actuatar Stern O-ring (spring-to-open only)  1C7821X0182

54 Lubricant {anti-seize)

55 Spring Setting Label {not shown)

56 High Performance Fluorinated Grease

Packing Lubricant

16
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Appendix A Disassembly
1. Loosen the packing retainer locknut (key 22) with
Note a spanner wrench or with a punch and hammer.
These instructions apply to valves 2. Unscrew the packing retainer (key 10) from the
manufactured with serial numbers less bonnet (key 5).
than 18679262,
3. Remcve the three Belleville springs (key 11),
. packing spacer (key 14), packing (key 13}, and two
Valve Packing anti-extrusion rings (key 12) from the bonret, using a
formed wire hook.
@ WARNING 4. Clean and inspect the packing box wall to ensure
that the packing surfaces are not damaged. If the
Observe the warning at the start of the surface condition is damaged, and cannot be
Malntenance section. improved by light sanding, replace the bonnet by
contacting your Emerson Process Management
The valve stem packing can only be accessed from sales office.
within the valve body. If packing maintenance is
required, first disassemble per steps 1, 2, and 6 or 7 5. Inspect the valve stem for scratches or wear, and
in the Vaive Plug and Seat Ring Disassembly valve plug for wear or damage. Replace if
section of this docurment. necessary.
FN
—
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1 !é \ PACKING RETAINER

LOCK RING
(KEY 22)

BELLEVILLE SPRINGS REASONABLY

BELLEVILLE SPRINGS FINGER TIGHT, THEN
TIGHT TO SEAT THE PACKING

TIGHTEN 1/2 TURN (3 FLATS ON THE RETAINER)
BONNET DESIGN FOR VALVES WITH SERIAL NUMBERS LESS THAN 18679262

Al /] PACKING RETAINER
R 74 AN LOCK RING
(KEY 22)

DN

zﬁ

BELLEVILLE SPRINGS REASONABLY BELLEVILLE SPRINGS FINGER TIGHT, THEN
TIGHT TO SEAT THE PACKING TIGHTEN 1/2 TURN (3 FLATS ON THE RETAINER)

BONNET DESIGN FOR VALVES WITH SERIAL NUMBERS EQUAL TO OR GREATER THAN 18679262
NOTE: RECOMMENDED SPARE PARTS, INCLUDING PACKING
KITS, ARE THE SAME FOR BOTH BONNET DESIGNS.

Figure 6. Fisher @ D4 Belleville Spring Procedure
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L
FEMALE PACKING ADAPTER |+ « ‘e
»

PACKING RING s "y *a

. \ LUBRICATE WITH 3mm (i/8 INCH

BEAD) OF SUPPLIED HIGH PER-
FORMANCE FLUORINATED GREASE

/‘x LUBRICATE WITH 3mm (1/8 INCH

MALE PACKING ADAPTER / \

BEAD) OF SUPPLIED HIGH PER-
FORMANCE FLUORINATED GREASE

Figure 7. Lubrication Locations on Packing

Assembly
Refer to figures 6 and 7.

1. Install new packing and Belleville springs
according to the packing arrangement shown in
figure 6.

2. Using a non-marring installation tool, such as a
12-inch length of 1/2 inch PVC pipe, push the first
anti-extrusion washer (key 12) fully into the packing
box by hand. Then, use the packing spacer (key 14)
to fully seat the anti-extrusion washer by firmly
tapping the packing spacer against the anti-extrusion
washer with a hammer and the PVC pipe.

3. Remove the packing spacer from the packing
bore.

CAUTION

All D4 packing kits include a single
use packet of high performance
fluorinated grease. This is the only
acceptable D4 packing lubricant.

Note

In the following procedure, carefully
install each packing ring individually
over the valve stem and push
completely into the packing box with a
non-marring tube. A 12-inch length of
1/2 inch PVC pipe works well for this. It
is recommended that the lubricated
packing rings be installed individually
rather than pushed in as a set.

4. Apply a 3mm (1/8 inch} bead of the supplied high
performance fluorinated grease {key 44) around the
groove of the female packing adaptor as shown in
figure 7 and install over the valve stem (key 186).

5. Apply a 3mm (1/8 inch) bead of the supplied high
performance fluorinated grease (key 44) around the
groove of the packing ring as shown in figure 7 and
install over the valve stem.

6. Install the male packing adaptor, lower
anti-extrusion washer (key 10), and lower packing
spacer over the valve stem as shown in figure 6.

7. Firmly press all packing parts into the packing
bore with a tube.

i9
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8. Install the Belleville springs (key 11). The
Belleville springs (key 11) should be single stacked
with the |.D. of the inner spring contacting the
packing spacer (key 14} and the O.D. of the outer
spring contacting the packing retainer (key 10). The
final Belleville spring should be within the 1.26 inch
diameter bore of the bonnet.

9. Adjust the packing retainer by hand until it makes
contact with the Belleville springs. Do not tighten by
hand, simply install the packing retainer until it
makes contact with the Belleville springs. Tighten
the packing retainer clockwise precisely 1.16 turns
(7 flats on the retainer) to seat the packing. This
should fully compress the Belleville springs as

detected by an increase in torque between 6 and 7
flats.

10. Loosen the packing retainer completely. Adjust
the packing retainer by hand until it makes contact
with the Belleville springs. Do not tighten by hand,
simply install the packing retainer until it makes
contact with the Belleville springs. Tighten the
packing retainer clockwise precisely 1/2 turn (3 flats
on the retainer).

11. Lock the packing retainer (key 10) solidly in
place by tightening the packing retainer locknut
(key 22) using a spanner wrench or a hammer and
punch or chisel.

Fisher is a mark owned by one of the companies in the Emersen Process Management business division of Emerson Electric Co. Emerson
Process Management, Emerson, and the Emerson logo are trademarks and service marks of Emerson Electric Co. All other marks are the praperty
of their respective owners. This product is covered by one or more of the following patents: 6,953,182 and 6,991,218 or under pending patents,

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy, they
are not to he construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use or
applicability. Al sales are governed by our terms and conditions, which are available upon request. We reserve the right to modify or improve the
designs or specifications of such products at any time without notice. Neither Emerson, Emerson Process Management, nor any of their affiliated
entities assumes respoensibility for the selection, use or maintenance of any product. Responsibility for proper selection, use, and maintenance of

any product remains solely with the purchaser and end-user.

Emerson Process Management
Marshalltown, lowa 50158 USA
Sorocaba, 18087 Brazil
Chatham, Kent ME4 4QZ UK
Dubai, United Arab Emirates
Singapore 128461 Singapore

www.Fisher.com

N
s

EMERSON.

©Fisher Controls International LLC 2002, 2009; All Righls Reserved
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Operating Instructions & Parts Manual i ) T1VW39,52359A thru 52365A & 4KP88

Please read and save these instructions. Read carefuily before attempting to assemble; install, operate or maintain the product described.

Protect yourself and others by observing all safety information. Failure to comply wnth instructions could result in personal injury andior

property damage! Retain instructions for future reference.

Speedaire’ Statlonary
ASME Code Air Tanks

For Warranty & Service
1-888-606-5587
For Repair Parts
71-800-323-0620
Do Not Return To Branch

Description
These air tanks are désigned to be used as air receivers. The tanks are designed for a
maximum 200 PSI. Motor slots are punched into the baseplates for the size motors
listed (The 120 gallon vertical tank does not include a base plate). Model 1VW39 is
suitable as a replacement tank for Speedaire gas engine air compressors £F564 and
41 \W38.

Unpacking - assembling, disassemblingor
When unpacking the tank, inspect OP‘?_[E}ﬁﬂQ your system. e
carefully for any damage that may have 2. Do not exceed the pressure rating ™
occurred during transit. Make sure any of any component in the system.

loose fittings, bolts, etc., are tightened 3. Release all pressures within the
before putting tank into service. If tank system before attempting to’ serwce
is to be stored for a short period of any component.

time, make sure that it is stored in a
normal position and in a cool,
protected area.

4. Follow all local electrical and safety
codes, as well as the National
Electrical Code (NEC) and the

General Safety Information Occupational Safety and Health Act
1. Read the instruction manual for (OSHA) in the United States.
each component carefully before

Specifications

Max.
Compressor
Gal. HP

5. All moving parts should be guarded.

6. Make certain that the power source
conforms to the requirements of
the equipment.

7. Wiping or cleaning rags and other
flammable waste materials must be
placed in a tightly closed metal -
container and disposed of later in
the proper fashion.

8. Be sure the regulated output
pressure is set at zero before
attempting to connect any device
such as an air tool. Excessive
pressure can damage some tools.

Installation

B A\ DANGER [kt

- ASME approved safety valve with

appropriate flow rating must be
installed in the tank before use. We

.recommend using Model 5A716.

1. Tank should be bolted to a concrete
floor or on a separate concrete
foundation. Vibration isolators
should be used between the tank
legs and the floor. Isolator pads
(Model 4C974) are recommended.
Air compressor should be mounted
on a flat, even surface.

Max.Gas No.of Leveling
Eng.HP Legs Req.

VW39 30 Horiz. 7.5HP, 2 Stage — 13 HP 4 Yes
53Z359A 30 Horiz. 5HP, 1Stage & 2 HP, 2 Stage 56, 56H, & 56HZ S HP 4 Yes
5Z363A 30  Vert. 5HP, 15tage & 2 HP, 2 Stage 56, 56H, & 56HZ None 3 No
5Z2360A 60 Horiz. 5HP, 2 Stage 56, 56H, 56HZ, 145T & 184T  None 4 Yes
5Z364A 60 Vert. 5HP, 2 Stage 56, 56H, 56HZ, 145T & 184T None 3 No
5Z365A 80 Vert. 7.5HP, 2 Stage 145T & 184T None 3 No
5Z361A 80  Horiz. 10 HP, 2 Stage 145T, 1847, & 215T None 4 Yes
5Z362A 120 Horiz. 10 HP, 2 Stage 184T & 215T None 4 Yes
4KP88 120 Vert. - - - 3 Yes

02433

Form 553143 Printed in US.A. IN174304AV 12/01 5P££”A IRE ®

1101216/ CPVP

y /]
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Speedaire® Stationary ASME
Code Air Tanks

installation (Continued)
NOTE: When using isolator pads, do
not draw bolts tight. Allow pads to
absorb vibrations.

IMPORTANT: When isolators are used,
a flexible coupling should be installed
between tank and service piping.

When using 4KP88, a flexible coupling
should also be installed between the air
compressor and the air receiver.

| ACAUTI ON Never use wooden

shipping skid(s} as
vibration isolators.
Unsecured tanks

ACAUTION can result in

electrical hazard and fire due to
electrical supply cable becoming
disconnected.

[AWARNING

part of air tanks.

Never drill or weld
the pressurized

2. When equipment is installed on the
tank, always provide appropriate
belt guard and shields to prevent
contact with moving or hot parts.

3. Do not weld or modify the
pressurized part of the tank. It is
allowable to drill holes in the base-
plate only for the purpose of
mounting the pump or guards.

No other product
WARNING

alteration or
modification is advised.

REMOVAL OF INSPECTION PLUG

To remove the ASME Inspection Plug
from 30 gallon tanks, use a wrench
with a jaw opening of 2's”. To remove
the ASME Inspection Plug from 60, 80
and 120 gallon tanks, use a wrench
with a jaw opening of 2%«". Turn
counterclockwise,

INSTALLATION OF ASME
INSPECTION PLUG

To install the ASME Inspection Plug on
30 gallon tanks, use a wrench with a
jaw opening of 24", To install the
ASME Inspection Plug on 60, 80 and
120 gallon tanks, use a wrench with a
jaw opening of 2%”, Be sure the
O-Ring on the ASME Inspection Plug is

Cal - OSHA code 462 (L) (2) listings

present and in place. Torque
{clockwise) the plug from 42 ft. Ibs,
minimum to 100 . Ibs. maximum.

Failure to compl

WARNING| in these

guidelines can result in personal injury
andlior properity damage due to tank
failure.

Operation

ACAUTION

@ These tanks are designed and
intended to be used as air receivers
only.

@ Do not exceed maximum aflowahle
compressor and motor size. See
Specifications.

@ Maximum pressure of tank should
not exceed 200 P51,

Maintenance

Drain moisture
IA_—IWARNING from tank daily.
Failure to drain tank can result in
weakening due to rust and bursting.

Tank Gallons/ Compatible Single Stage Compatible Two Stage
Mode| No. Type Pump RPM Pump RPM
5Z2359A 30  Horiz. 12944 745 - -
12945 710 - -
3Z170 660 - -
27498 930 - -
27499 750 - -
22630 750 - -
27870 1750 - -
42460 1750 - -
48244 1000 - -
48245 1000 - -
4B246 1000 - -
4B247 1000 - -
32897 820 - -
5Z363A 30 Vert. 22498 750 - -
27499 750 - -
27630 900 - -
37897 820 - -
4B244 1000 - -
4B245 1000 - -
4B246 1000 - -
4B247 1000 - -




Speedaire Operating Instructions and Parts Manual

Models 1VW39, 5Z359A thru 5Z365A & 4KP88 ’

Cal - OSHA code 462 (L) (2) listings (Continued)

Tank Gallons/ Compatible Single Stage Compatible Two Stage
Model No. Type Pump RPM Pump RPM
5Z360A 60 Horiz. - - 32181 700
- - 37180 700
- - 37492 700
- - 32960 875
32898 1135 - -
- - 5Z404 700
- - 5F235 700
5Z364A 60 Vert. 27499 750 - -
27630 935 - -
37897 820 - -
32898 1135 - -
- - 52404 700
- - 5F235 700
4B244 1100 - -
4B245 1100 - -
4B246 1100 - -
4B247 ) ~ 1100 - -
5Z365A 80 \Vert. 37898 1135 - -
- - 32492 700
- - 5Z404 700 —
- - 5F235 700
- - 5F566 1000
- - 37180 700
- - 3z1g1 700
- - 32960 875
5Z361A 80 Horiz. - - 3zZ181 700
- - 3Z180 700
- - 5Z404 700
- - 37960 875
3Z898 1135 - -
- - 52405 700
- - 3Z182 700
- - 3Z183 700
- - 5F566 1000
57362A 120 Horiz. 2Z498 750 - -
22499 750 - -
22630 900 - -
3Z897 820 - -
- - 5Z405 700
- - 5F236 700
4KP8s 120 Vert.
VW39 30 Horiz. - - 5F566 1100

SPEEDAIRE
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For Repair Parts, call 1-800-323-0620
24 hours a day - 365 days a year

Please provide following information: Address parts correspondence to:
- Model number Grainger Parts Operations

- Serial number (if any) P.O. Box 3074

- Part description and number as shown in parts list 1657 Shermer Road

Northbrook, IL  60065-3074 U.S.A.

Description Model Part Number
Replacement O-Ring on ASME 5Z359A STO70191AV
Inspection Plug 5Z363A STO70191AV
5Z360A STO70190AV
5Z361A ST070190AV
5Z362A STO70190AV
5Z364A STO70190AV
5Z365A STO70190AV
4KP88 -
1VW39 STO70191AV
Drain cock for all models - ST127700AV

Limited Warranty

Dayton One-Year Limited Warranty. Speedaire® Stationary Air Tanks, Models covered in this manual, are warranted by
Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under normal use for one year
after date of purchase. Any part which is determined by Dayton to be defective in material or workmanship and returned to an
authorized service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy, repaired or replaced at
Dayton’s option. For limited warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives purchasers
specified legal rights which vary from jurisdiction to jurisdiction.

Limitation of Liability. To the extent allowable under applicable law, Dayton’s liability for consequential and incidental
darnages is expressly disclaimed. Dayton’s liability in all events is limited to, and shall not exceed, the purchase price paid.

Warranty Disclaimer. Dayton has made a diligent effort to provide product information and iflustrate the products in this
literature accurately; however, such information and iflustrations are for the sole purpose of identification, and do not express or
imply a warranty that the products are merchantable, or fit for a particular purpose, or that the products will necessarily conform
to the illustrations or descriptions.

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in "LIMITED
WARRANTY" above is made or authorized by Dayton.

Product Suitability. Many jurisdictions have codes and regulations governing sales, construction, installation, andlfor use of
products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its
products comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the product is installed or
used. Before purchase and use of a product, review the product applications, and alf applicable national and local codes and
regulations, and be sure that the product, installation, and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products e.g., (a) some jurisdictions do not allow the exclusion or
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you; (b) also, some
Jjurisdictions do not alfow limitations on how long an implied warranty lasts, consequently the above limitation may not apply to
you; and (c) by law, during the period of the limited warranty, any implied warranties of implied merchantability or fitness for a
particular purpose applicable to consumer products purchased by consumers, may not be excluded or otherwise disclaimed.

Prompt Disposition. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any
product which proves to be defective within limited warranty. For any product believed to be defective within fimited warranty,
first write or call dealer from whom product was purchased. Dealer will give additional directions. If unable to resolve
satisfactorily, write to Dayton at address below, giving dealer’s name, address, date and number of dealer’s invoice, and
describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged in
transit to you, file claim with carrier.

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, IL 60714 U.S.A.

Manufactured for D El ic Mifg. Co.
Nites, Hiinofs 60712 0.8 SPEEDAIRE

/i



ERuffneck’

Heaters for the Harshest Environments

Owner’s Manual

FX5 Series

Electric Forced Air Heaters for Hazardous Locations

This manual covers the installation, maintenance, repair and replacement parts.
APPROVED LOCATIONS MODEL CODING

The Electric Forced Air Heaters are ¢ULus listed

certified for the following locations: FX5 - 480360 -350

—E KILOWATT RATING
Class |, Divisions 1 & 2, Groups C & D;

Class I, Division 1, Groups E, F, & G; HERTZ
Class ll, Division 2 , Groups F & G; PHASE
Class |, Zones 1 & 2, Groups IA & 1IB;
Temperature Code T3B 165°C (329°F) VOLTAGE
(50 Hz & 60 Hz Moedels)

D 5th GENERATION
I MODEL SERIES

For details of hazardous locations with potential for
explosion, refer to the Canadian Elecirical Code, Part 1,
Section 18 or National Electrical Code articles 500-516.

WARNING! UI.

READ ALL IMPORTANT NOTICES ON PAGE 3. ®

Part No. 9714-2 Printed in Canada € us

Ruffneck™ and VacuCore® are regjstered trademarks of CCI Thermal Technologies Inc.
Copyrighl© 2008, All rights reserved.



HEATER MAINTENANCE CHECKLIST gropiiid

For Electric Forced Air Heaters for reute.
Heater Model: Serial No.:
Date of Maintenance: Maintenance Done By:

Comments:

WARNING

Disconnect heater from power supply at integral disconnect or fuse hax before apaning enclosures or servicing heater.

Lack the switch in the “OFF" {(open) position and/or tag the swilch 1o pravent unexpected power application.

IF INTEGRAL DISCONNECT 18 BEING SERVICED, verify that power has been disconnected at fuse hox or main panel.
Lock the switch in the "OFF" {open) position and/or lag the switch 1o prevent unexpecied power application.
This heater should only be serviced by personnel with heating and hazardous location equipment experience.

PERIODIC (before and as required during heating season)

1. CLEAN [l Finned Tubes 2. CHECK [ Motor for smooth, quiet operation
[1 Fan U Louvers for proper angle and tightness
(0 Fan Guard [J All explosion-proof covers for tightness
[] Motor 1 Pressure relief device for signs of
U Louvers leakage. See Figure 1 and refer to the

ANNUAL Section (see below) item 2 for
further instructions
Remove dust using compressed air. Do not spray with water or solvents.
Do not immerse in water or solvents.

ANNUAL (before heating season)
1. ELECTRICAL

O

o

]

Check all ferminal connections and conductors. Tighten lcose connections. Conductors with damaged
insulation must be replaced.

Inspect contactor contacts. If badly pitted, burned ar welded shut, replace with factory supplied contactor. For
severe duty conditions such as arctic duty, CC| Thermal recommends the contactor be replaced every two years.,
Check fuses. Fuse rating and type are on printed circuit board. Correct fuse must be in the active fuse clip. it is
recommended that a spare fuse be stored in the spare fuse clip.

Check all explosion-proof conduits. Replace damaged conduits. Alf threaded conduit connections must have
a minimum 5 turns engagement. Straight threaded conduit must protrude a minimum of 1/16” (1.6mm) inside
enclosures. Taper threaded connections must be at least hand tight.

Check electrical resistance on all load side legs. Reading should be balanced (+ 5%).

2. MECHANICAL

]

O

EI

Check for fluid leakage. The heater core is vacuum charged and contains propylene glycol. Inspect the
Pressure Relief Valve label indicator for signs of rupture and degradation. If the paper is torn, disintegrated or
otherwise compromised this is an indication that fluid has leaked from the core. If any fluid leakage occurs from
the heater, disconnect it from the power supply and have the core replaced. A factory supplied exchange core
can be shipped immediately from stock. Refer to the "Repair and Replacement" section for details.

Check all enclosures. Interior of enclosures must be clean, dry and free of foreign materials. Threaded covers
must be instalied and hand tight.

Note: Enclosure joints are metal to metal. Do not use gasket material or sealant in joints. A grease is applied to
the joints at the factory and should be left intact.

Check motor shaft bearing play. Replace motor if play is excessive, or if motor does not run quietly and
smoothly. Motor bearings are permanently lubricated.

Check fan. Replace immediately if cracked or damaged.

Check louvers. Louver screws should be tight. Louvers shall not be fully closed or override stops.

For assistance, please call
@ Ruffneck” Toll Free: 1-800-661-8529 (24 hrs)

Heaters for the Harshest Environments U.S. & Canada



| Annual (Continued)

0 Check the tightness of all hardware. All nuts and bolts, including mounting hardware, must be tight,
O Turn heater on for a minimum of five minutes. Check for warm air exiting heater through louvers. Crackling
or pinging noises within heater during start-up are normal.

IMPORTANT NOTICES

WARNING

Read and adhere to the following. Failure to do so may result in severe ar fatal injury.
WARRANTY WILL BE VOID

1. Read and follow all instructions in this manual. 10. Do not tamper or remove warning label indicator on the PRV.
2. Heateris to be used only in atlmospheres having an 11. Operate the heater only while it is permanently
ignition temperature higher than the heater's maximum mounted in an upright position. Refer to the
rated operating temperature as shown on the heater "Installation - Mechanical® section for details.
data plate. Refer to applicable electrical codes for 12. Heater must be kept clean. When operating in a dirty
additional information. environment, regularly clean the finned tubes, fan, and
3. Heater to be used only in the hazardous locations fan guard. Follow the recommended maintenance
indicated on the heater's data plate. procedures. Refer to the “Heater Maintenance
4. Heater is for dry indoor use only. Do not immerse in Checklist” section for details.
water. Do not store or use in areas exposed o rain or 13. The heater core is vacuum charged and contains
SNOW. propylene glycol. If any fluid leakage occurs from the
5. Heater is to be connected and serviced only by a heater, disconnect it from the power supply and have
qualified electrician experienced with hazardous the core replaced with a factory supplied core. Refer to
location equipment. the "Repair and Replacement” section for details.
6. Installation and wiring of the heater must adhere to 14. Do not operate the heater with any of the louvers fully
all applicable codes. closed or overriding their stops.
7. Disconnect heater from power supply at integral 15. Do not operate the heater in atmospheres corrosive o
disconnect or fuse box before opening enclosures or steel or aluminum.
servicing heater. Lock the switch in the “OFF" {open) 16. Do not operate heater in ambient temperatures above
position and/or tag the switch to prevent unexpected 40°C (104°F).
power application. IF INTEGRAL DISCONNECT IS 17. Use factory approved replacement parts only.
BEING SERVICED, verify that power has been 18. See applicable electrical codes for seal requirements in
disconnected at fuse box or main panel. Lock the field installed conduits. Factory installed conduits
switch in the "OFF" (open) position and/or tag the require no further sealing.
switch to prevent unexpected power application. 19. Crackling or pinging noises within the heater core
8. This heater is equipped with a single bimetal during start up may occur. This is normal.
overlemperature high-limit. it is of the automatic reset 20. Airdischarge near the bottorn of the heater may be
type and therefore the heater may restart without warmer than the top. This is normal.
warning. The heater is not lo be operated with the 21. If there are any questions or concerns regarding the
high-limit disabled or disconnected from the heater, contact the factory. Refer to the last page of
control circuit. this manual for details.

9. Venting pressure of the pressure relief valve is factory
set. Do not tamper with lock nut.

PRV LOCK NUT

PRESSURE RELIEF
VALVE (PRV) LABEL
INDICATOR

FIGURE 1



TROUBLESHOOTING TIPS

1.0 Heater is not operating

1.1 Check all fuses in heater control box.

1.2 Check remote disconnect switch and circuit breaker.

1.3 Check voltage supplied to the heater - refer to the heater data plate for voltage requirements.

1.4 Check thermostat by turning it and check continuity with a multimeter.

1.5 Check the condition of the disconnect switch if the heater is so equipped. Measure continuity through the disconnect
by engaging the switch.

1.6 Verify that there is a jumper wire present between terminals 5 and 6 on the terminal block located in the control box.

2.0 Contactor is chattering
2.1 Check supply voltage.
2.2 Check wiring connections. Tighten all [oose electrical connections.
2.3 Check thermostat for continuity (See 1.4). If thermostat does not break continuity replace thermostat.
3.0 Contactor is burned or welded

3.1 Check the contactor for burn marks and blackening. Replace the contactor.

3.2 Check incoming power to the heater to ensure there are no voltage fluctuations.
4.0 Heat exchanger is dirty

4.1 Clean the heat exchanger using compressed air.
5.0. PRV has released

5.1 If there are signs that the PRV has released fluid, PRV indicator is broken, blackening around the PRV exit hole, or

there are fluid stains visible on the top louver, shut the unit down immediately.

5.2 Check for restricted air flow, bad motar, broken thermostat or malfunctioned high limit.

6.0 Heateris cold on top and warm on bottom

6.1 The core may have lost its vacuum. Check the PRV for signs of loss of fluid and verify that the PRY label indicator is
not broken. If PRV has released, send the unit in for repair or replace the core.

6.2 If the PRV does not indicate loss of fluid, the heater should operate normally. Check for loss of fiuid on a weekly basis
as a minimum.

6.3 The ambient temperature may be too low. If the ambient temperature is very cold the top of the core will be cotder
than the bottom — this is normal.

7.0 Unit cycles on high limit— unit turns on and turns off within less than 5 minutes.

7.1 Check and see if the PRV has released fiuid. Core may have lost most or all of its fluid. If PRV has released, send the
unit in for repair or replace core.

7.2 The core may be dirty, fan may not be working or may be turning the wrong way (the fan must rotate clockwise as
seen from the front of the unit) objects may be stuck in the heat exchanger for drying or warming up — remove any
items from the exchanger.

8.0 The Ground Fault Interrupter {(GF1) trips on the main panel, or heater blows fuses.

8.1 Check that you have a fuse of the proper amperage rating.

8.2 Check for loose or frayed wiring.

8.3 If condition is not observable, send heater in for repair.

8.4 Change sensitivity of GFI.

9.0 The fan is turning but very little air comes from the front of the heater.

9.1 Check fan rotation and ensure that the fan turns clockwise as seen from the front of the heater. Refer to the Installation

section below for more information.

9.2 Check motor winding resistance and verify that they are balanced.

9.3 Check fan blade set screws to ensure fan blade is not loose on the moter shaft.

The installation instructions provide a general guideline for the installation and wiring of the heater.
All applicable codes must be adhered to.
MECHANICAL
LOCATION
For optimum heating, the heater should be installed as follows:
1. There are no obstructions that may impede the heater’s air
inlet or discharge. . HEATER LOCATIONS
2. The air discharge is directed into open areas and not at EXTERIOR WALL
occupants.
3. The air discharge is not directed at a thermostat.
4, The air discharge is directed across areas of heat loss, such
as doors and windows (see Figure 2). EXTERIQR
5. The air discharge is directed along and at a slight angle WALL
toward exterior walls (see Figure 2).
6. If equipment freeze protection is important, direct air
discharge at equipment.
7. Air discharge streams support each other and create a

circular air flow. It is not required that the heater's air
throw reaches the next heater (see Figure 2).

FIGURE 2




MAXIMUM TILT ANGLES
(EITHER DIRECTION) 1.

1.0"
{25.4mm)

05" ——
(12.7mm)

MOUNTING

The heater must be permanently mounted in a level,
upright position for operation. See Figures 3, 4, and 5
for maximum ti't angles, installation clearances, and
physical dimensions. For ease of installation, a variety

- of mounting kits are available from the factory.
2. The mounting structure must be strong encugh to:
. a. support the heater's weight, refer to the
“Specifications” section,
& FIGURE 3 b. provide sufficient stiffness to prevent excessive
vibration, and
c¢. withstand harsh situations such as transportable
installations.
MINIMUM INSTALLATION CLEARANCES
(MUST BE MAINTAINED FOR SERVICE AND AIR FLOW
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ELECTRICAL
WARNING
Disconnect heater from power supply at integral disconnect ar fuse box before opening enclosures or servicing
heater. Lock the switch in the "OFF" (open) position and/or tag the switch to prevenl unexpected power application.
IF INTEGRAL DISCONNECT IS BEING SERVICED, verify that power has been disconnected al fuse box or main
panel. Lock the switch in the "OFF” (open) pasition and/ar tag the switch ta prevent unexpected power application.
Installation and wiring of the heater must adhere to all application codes.
GENERAL FIELD WIRING
1. Use only copper conductors and approved explosion- The supply conductors, ground conductor, and room thermostat
proof wiring methods during installation. Refer to the “Technical conduciors (see point 2, page 5) all pass through the 1" NPT
Data" table and heater data piate for conductor rating. opening {see Figure 6) and are to be wired into the control
2. Extemal overcurrent protection is required. Refer to the enclosure (see Figure 7A).
“Technical Data" table and heater data plate for voltage, 2. Heater may be supplied with a factory installed built-in room
frequency amperage, and phase. Supply voliage is fo be within thermostat (see Figure 8). On heaters not supplied with this
10% of the data plate voltage. option, it is recommended that a remote room thermostat be
3. The heater must be installed by qualified personnel in strict used. Connect the remote room thermostat conductors to the
compliance with electrical codes. printed circuit board terminal block marked “TSTAT".
4. All heaters come factory prewired and ready for direct Any thermostat used with this heater must:
connection {o the power supply leads. a. be of an explosion-proof type,
5. The heater must be individually fused, preferably with Class J b. be rated 125 V minimum,
time-delay fuses for maximum safety. Unless stated otherwise in ¢. have a minimum 2 amp capacity, and
your local codg, fuse size shall be 125% of line current or next d. open on temperature rise. 5

size larger.



3. Heater may be supplied with a factory installed built-in integral
disconnect. (See Figure 7B)

Field Wiring for Integral Disconnect:

a. Power Supply conductors and Ground conductor pass through
1"NPT opening of Disconnect Enclosure (see Figure 7B).
Supply conductors to be wired to Disconnect Switch inside.
Ground conductor to be wired to Ground Lug fastened to inside
of Disconnect Enclosure.

b. If applicable, Remote Room Thermostat conductors pass
through 3/4"NPT opening (see Figure 7b) and are to be wired to
printed circuit board terminals marked “T'STAT".

c¢. To reduce risk of ignition of hazardous atmospheres, conduit
runs must have a sealing fitting connected within 18 inches
(457 mm).

Factory installed conduits require no further sealing. Integral
Disconnect is sealed at factory.

4, The intemal grounding terminal in the control enclosure (or in the
integral disconnect enclosure when this option is provided) shall
be used as the equipment grounding means. An external bonding
terminal is provided for a supplementary bonding connection where
local authorities permit or require such a connection.

FINAL INSPECTION

1. Before application of electrical power:

a. Check that all connections are secured and comply with the
applicable wiring diagram (see Figure 9) and code requirements,

b. Confirm that the power supply is compatible with the data plate
rating of the heater,

¢. Remove any foreign objects from the heater,

d. Install all covers and verify that all enclosures are well secured, and
e. Ensure that the fan rotates freely. See Figure 6 for proper direction

of fan rotation.
Control Enclosure & Field Wiring

Contactor load
side lerminals,
this side for
factory wiring
only.

Optional Built-in Disconnect
& Field Wiring

Sealed at Faciory

Switch load side
terminals, lhis

side for factory wiring
only.

1" NPT
{Power Supply)

Cannect supply conduclors
to lhis side of contaclor.

For a 1-phase
heater, use these
contaclar lugs.

Active and spare
fuses (see parts list)

Printed circuit board's
terminal block

1“ NPT opening Rear View of Heater _
for field wiring Air exits through

louvers,

Control enclosure
and cover

Do nat install conduit below heater {see Figure 3).
FIGURE 6

Opticnal faclory
installed built-in

Optional factory
installed built-in
disconnect.

FIGURE 7A FIGURE 8

3/4" NPT
{Remote Room
Thermostat

if applicable)

Terminals marked
“T'STAT"

For a 1-phase heater use these
Switch terminals

Connect Supply Conductors 1o

this side of Switch FIGURE 78
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FX5 TECHNICAL DATA FOR 50 HZ ELECTRIC AIR HEATE_BS _ ¢ us
S o ver JOTL WM SR MM e N
5 VOLTAGE w NAMEPLATE AMPACITY  SIZE
MODEL % 3] g CURRENT ggg? ODB;LRT
/) W) E (A w) ) () (AWG) () OF  °C_ NUMBER NUMBER

FX5-220150-025 700 220 25 1 27 2270 {14 143 14 15 M3 63 9529 2618
FX5-220150-042 700 220 42 1 27 3950 1941 239 10 25 190 105 9530 3618
FX5-220150-063 700 220 63 1 27 6050 286 358 40 285 158 9531 3618
FX5-220150-084 700 220 84 1 27 8140 382  47.8 50 379 211 9532 3619
FX5-220150-126* 1450 220 126 1 14 12400 573 716 2 75 275 153 9533 3619
FX5-230150-028 700 230 28 1 27 2480 122 153 12 20 126 7.0 9529 3618
FX5-230150-046 700 230 46 1 27 4310 200 250 10 25 208 115 9530 3518
FX5-230150-069 700 230 6.9 1 .7 6,610 30.0 375 40 31.2 17.3 9531 3618
FX5-230150-138* 1450 230 138 1 14 13200 599 749 80 301 167 9533 3619
FX5-380350-025 700 380 256 3 07 2270 38 4.8 16 5 13 63 9520 3518
FX5-380350-042 700 380 42 3 07 3950 64 8.0 i6 0 190 105 9530 3618
FX5-380350-063 700 38 63 3 07 6050 06 120 14 15 285 158 0531 3618
I FX5-380350-084 700 380 8.4 3 07 8,140 12.8 16.0 12 20 37.9 21.1 9532 3618
FX5-380350-125 1450 380 125 3 07 12100 9.0 238 10 25 273 151 9533 3618
FX5-380350-209 3000 380 209 3 10 20300 318 398 8 40 220 122 9535 3518
FX5-400350-028 700 400 28 3 07 2480 40 5.0 16 5 126 7.0 9529 3618
FX5-400350-046 700 400 46 3 07 4310 66 8.3 16 10 208 115 9530 3618
FX5-400350-069 700 400 68 3 07 6610 100 125 14 15 312 173 9531 3618
FX5-400350-093 700 400 93 3 07 8900 134 168 12 20 420 233 9532 3618
I|Fx5-400350-130 1450 400 138 3 07 13200 204  25.1 10 30 303 168 9533 3618
FX5-400350-185 1450 400 18.5 3 0.7 17,800 26.7 334 8 35 403 22.4 9534 3s1e
FX5-400350-231 3000 400 234 3 1.0 22200 333 416 8 45 243 135 9535 3618
FX5-415350-037 700 415 37 3 07 3510 51 6.4 16 10 167 93 9537 3618
FX5-415350-075 700 415 7.5 3 0.7 7.240 10.4 13.0 14 i5 339 18.8 9539 3618
FX5-415350-149 1450 415 14.9 3 07 14,500 20.7 25.9 10 30 325 18.1 9541 3618
FX5-415350-224 3000 415 224 3 10 21800 312 390 8 40 236 131 9543 3618
FX5-440350-042 700 440 4.2 3 0.7 3,950 5.3 6.9 16 10 19.0 10.5 9537 3618
FX5-440350-084 700 440 84 3 07 8140 110 138 14 15 379 211 9539 3618
FX5-440350-168 1450 440 168 3 07 16300 27.5 344 35 366 204 9541 3618
FX5-440350-209 3000 440 208 3 10 20300 275 344 35 221 123 9542 3618

NOTES

Exceeds the 48 Amp circuit limit of NEC 424-22. DS5 not available for these units.
. Minimum conductoer size for 30°C (86°F) ambient. Derate conductor for ambient temperature. Use minimum 90°C {194°F} insulation.

Heater is functioning normally if at rated voltage the amp draw is within 10% of the value in this table.

. Operaticn at lower voltages will result in reduced heat output and amp draw.
. Add *T" to model number when adding a built-in thermostat.

. Add “P" to model number when adding a built-in pilot light.
. Add “S” to mode! number when adding a three-way switch.

1
2
3
4
5. Add “D" to model number when adding a buiit-in disconneel switch.
5}
7
8

. Add "H" lo moadel number for units with high “off” (deenergized) ambienl temperatures.

9. Add "U" fo medel number for units with continuous fan option.
10. Add "A" to model number for units with stainless sleel cabinet.




FX5 TECHNICAL DATA FOR 60 HZ ELECTRIC AIR HEATERS @

[ us
I VOLTAGE NOMINAL Max. | HEATER | ToTaL | MInIMUM | suppLy] MaxiMum | TEMPERATURE | CORE coNTAClO:
w WATTAGE | w | MOTOR |WATTAGE|CURRENT| CIRCUIT | WIRE | FUSE SIZE RISE PART PART
[ 2 NAMVEPLATH AMPACITY| SIZE NUMBER | NUMBER }
MODEL g T |CURRENT oF oe
™ (kW) (A W) (A) {A) (AWG) (A}
|FX5-208160-030 208 3.0 1 2.7 2,700 | 144 18.0 12 20 11.2 | 6.2 | 9523 3618
FX5-208160-050 208 50 |1 27 4700 | 24.0 30.0 10 30 18.6 | 10.3 | 9524 3618
FX5-208160-075 208 75 |1 27 7,200 | 361 45.1 5] 50 279 | 15.5| 9525 3619
FX5-208160-100 * 208 100 | 1 2.7 9,690 | 4841 60.1 4 70 37.2 | 20.7 | 9526 3619
FX5-208360-030 208 30 |3 14 2,700 8.3 10.4 14 15 11.2 | 6.2 | 9523 3618
FX5-208360-050 208 50 |3 14 4700 139 174 12 20 18.6 | 10.3 | 9524 3618 t
FX5-208360-075 208 75 13 14 7,200 | 208 26.0 10 30 279 | 1565 | 9525 3618
FX5-208360-100 208 100 | 3 1.4 9,700 | 278 34.8 8 35 37.2 | 20.7 | 9526 3618
FX5-240160-030 240 30 |1 2.7 2,700 | 125 15.6 12 20 11.2 | 6.2 | 9529 3618
FX5-240160-050 240 50 |1 27 4,700 | 208 26.0 10 30 18.6 | 10.3 | 9530 3618
FX5-240160-075 240 75 |1 2.7 7,200 | 313 391 8 40 278 | 15.5 | 9531 3618
FX5-240160-100 240 100§ 1 2.7 9700 | 41.7 52.1 6 60 37.2 | 20.7 | 9532 3618
FX5-240160-150 * 240 150 | 1 14 14,400| 62.5 78.1 2 80 27.1 | 151 | 9533 3619
FX5-240360-030 240 3013 14 2,700 7.2 9.0 14 15 1.2 | 6.2 | 9529 3618 i
FX5-240360-050 240 50 | 3 1.4 4700 | 12.0 15.0 14 15 18.6 | 10.3 | 9530 3618
FX5-240360-075 240 75 [ 3 1.4 7,200 | 18.0 225 10 25 27.9 | 15,5 | 9531 3618
FX5-240360-100 240 10013 1.4 9,700 | 24.1 30.1 8 35 37.2 | 20.7 | 9532 3618
FX5-240360-150 240 150 | 3 14 14,400 36.1 45.1 6 50 27.1 | 151 | 9533 3619
FX5-480160-030 ° 480 30 |1 13 2,700 6.3 7.9 14 15 11.2 | 6.2 | 9536 3618
FX5-480160-050 ° 480 5.0 1 1.3 4700 | 104 13.0 14 15 18.6 | 10.3 | 9537 3618
FX5-480160-075 ° 480 75 | 1 13 7.200 | 156 19.5 12 20 27.9 | 156.5 | 9538 3618
FX5-480160-100 ° 480 100 | 1 1.3 9,700 | 208 26.0 10 30 372 | 20.7 | 9539 3618
FX5-480160-150 ° 480 15.0 | 1 1.3 14,4001 31.3 39.1 8 40 27.1 1 151 | 9540 3618
FX5-480160-200 ° 480 200 1| 1 1.3 19,400 41.7 52.1 6 60 36.1 | 201 | 9541 3619
FX5-480360-030 480 30 |3 0.7 2,700 36 4.5 14 15 1.2 | 6.2 | 9536 3618
FX5-480360-050 480 50 |3 0.7 4,700 6.0 7.5 14 15 186 | 10.3 | 9537 3618
FX5-480360-075 480 7513 0.7 7,200 9.0 11.3 14 15 279 | 155 | 9538 3618
FX5-480360-100 480 1001] 3 0.7 9,700 | 120 15.0 14 15 37.2 | 20.7 | 9539 3618
FX5-480360-150 480 1501 3 07 14,400| 18.0 225 10 25 27.1 | 151 | 9540 3618
FX5-480360-200 480 2001 3 0.7 19,400| 2441 301 8 35 36.1 | 201 | 9541 3618
FX5-480360-250 480 2501 3 1.0 24,2001 301 376 8 40 452 | 251 | 9542 3618
FX5-480360-300 480 300 (|3 1.0 29200 361 451 6 50 264 | 146 | 9543
FX5-480360-350 480 35.0 |3 1.0 34,200| 421 52.6 6 60 307 | 17.1 ] 9544
F)E-600360-030 600 30 |3 0.6 2,700 29 36 14 15 11.2 | 6.2 | 9545
FX5-600360-050 600 50 |3 0.6 4,700 4.8 6.0 14 15 186 | 10.3 | 9546
FX5-600360-075 600 75 | 3 0.6 7,200 7.2 9.0 14 15 279 | 15.5 | 9547
FX5-600360-100 600 100 | 3 0.6 9,700 9.6 12.0 14 15 37.2 9548
FX5-600360-150 600 15.0 | 3 0.6 14,400 144 18.0 12 20 271 | 151 | 9549
FX5-600360-200 600 200 | 3 0.6 19,400 18.2 240 10 25 36.1 | 20.1 | 9550
FX5-600360-250 600 250 1] 3 0.8 24200 241 301 8 35 452 | 26.1 | 9551
FX5-600360-300 600 0.0 | 3 0.8 29,200| 28.9 36.1 8 40 264 | 14.6 | 9552
FX5-600360-350 600 360 | 3 0.8 34,200 33.7 42.1 8 45 30.7 | 17.1 ] 9553

* Exceeds the 48 Amp Circuit limit of NEC 424-22. DS5 not available for these units.
° 480V 1 Phase units are cerlified Class |, Div. 1, Group D and Class Il, Div. 1, Groups F & G.

NOTES:

1. Minimum conductor size for 30°C (86°F) ambient. Derate conductor for ambient lemperalure. Use minimum 80°C {194°F) insulation.
2. Heater is functioning rormally if at rated voltage the amp draw is within 10% of Lthe value in this table.
3. Operalion at lower voltages will result in reduced heat output and amp draw.
4. Add “T" to model number when adding a built-in thermostat.

5. Add *D" to model number when adding a built-in disconnect switch.
6. Add “P" to model number when adding a built-in pilot light.

7. Add =5" to model number when adding a three-way swilch.

8. Add “H" to model number for units with high “off” (deenergized) ambient temperatures.




SPECIFICATIONS FOR ALL 60 HZ MODEL

| Nominal kw 3 5 7.5 10 15 20 25 30 35
Max. Altitude (ft.) 12,000 | 8,000 [ 10,000 7,000 10,000 7,000 10,000 7,000 6,000
(m) 3,658 2,438 3,048 2,134 3048 2134 3,048 2,134 1,829
Air Flow @ 70°F (CFM) 850 1750 3600
@ 21°C  (m3/hr.) 1444 2973 6116
Horizontal Air Throw  {it.} 30 40 70
(m}) 9.1 12.2 21.3
Max. Mounting Height  {ft.) 10 10 20
(to underside) {m) 3.0 3.0 6.1
Motor Power (HP) 112 1/2 1/2
{min) (kW) 0.373 0.373 0.373
Fan Diameter (in.) 12 16 20
{mm)} 305 406 508
Net without  (Ibs.} 140 168 201
Weight DS5 (kg) 63.5 76.2 91.2
with (Ibs.) 152 180 213
DS5 (kg} 78.9 816 96.6
Shipping | without (Ibs.) 194 218 252
Weight DS5 (kg) 88 98.9 114.3
with (Ibs.) 208 230 264
DS5 (kg} 93.4 104.3 119.7
Temperature Code Rating T3B 165°C (329°F) Class | & .
Enclosures NEMA Type 7 & 8. For dry, indoor use only. Do not immerse in water. Do not store or use
in areas exposed to rain or snow.
Motor Type Explosion-proof. Thermally protected. Permanently lubricated ball bearings.1725 RPM.
Fan Aluminum blade. Steel spider and hub with 5/8 in. (15.875 mm} bore.
Fan Guard Split design with close wire spacing. 1/4 in. (6.3 mm) dia. probe will not enter.

Mounting Holes

Four 9/16 in. {14.3 mm) diameter holes at top of heater.

Heating Elements

Three long-life, low watt-density, high grade metal-sheathed elements.

Temperature High-Limit

Automatic reset type, snap-action bimetal, open on temperature rise. Rated 100,000 cycles
at 10 amps, handles 0.128 amps.

Control Circuit

120 Volts, 0.128 amps, 15VA. (Grounded).

Optional Built-in Thermostat

Explosion-proof. 2°C 1o 28°C (38°F to 82°F).

Optional Buiit-in Disconnect Switch

DS5 for use only on heaters with total current not exceeding 48-Amps.
Lockeut bar accepts 1/4" diameter padlock shackle.

Optional Three Way Switch

Fan only, Off, Auto.

Optional Pilot Light

Indicates heat-on cycle.

Control Transformer

Multi-tap primary, 120 V secondary, 25 VA.

Contactor

40 or 75 amp. Rated for 500,000 mechanical operations. 120 Volts, 15VA coil (separately
fuse-protected).

Heat Transfer Fluid

Long life formulated propylene glyco! and water, freeze protected to 45°C (-49°F).

Cabinet Material

14 ga. (0.075 in.) (1.90 mm) steel. Epoxy coated with five-stage pretreatment, including iron
phosphate. Optional stainless sieel.

Core

Steel with integral aluminum fins, vacuum charged and hermetically sealed.

Conduit Material

Heavy walled, 0.122 in. (3.1 mm) steel.

Overpressure Protection

Pr?tset 100 psig (690 kPa) seep pressure relief valve, aluminum body, no field serviceable
parts.

Operational Temperature Limitations

-45°C to 40°C (-49°F to 104°F).

Storage Limitations

-45°C to 80°C (~-49°F to 176°F}, short term to 120°C (248°F). Do not immerse in water.
Do not exposed to rain or snow.
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SPECIFICATIONS FOR ALL 50 HZ MODEL

Nominal kW 25| 3.7842| 6.3&75 84 12.5&12.6 | 14.98&16.7 20.9 224
Max. Altitude (ft.) 12,000 8,000 10,000 7,000 10,000 7,000 10,000 7,000
{m) 3,658 2,438 3,048 2,134 3,048 2,134 3,048 2,134
ArrFlow @ 70°F (CFM) 700 1450 3000
@ 21°C__ (m3/hr.) 1189 2463 5096
Horizontal Air Throw  {ft.) 25 35 60
(m) 7.6 10.7 18.2
Max. Mounting Height  (ft.) 10 10 20
(to underside) (m) 3.0 3.0 6.1
Motor Power (HP) 1/4 114 12
{min}) (KW} 0.187 0.187 0.373
Fan Diameter (in.) 12 16 20
{mm) 305 4086 508
Net without  (Ibs.) 140 168 201
Weight DS5 (k@) 63.5 76.2 91.2
with (Ibs.) 152 180 213
DS5 (ka) 78.9 91.6 86.6
Shipping | without  (lbs.} 194 218 252
Weight DS5 (ka) 88 98.9 114.3
with (bs.) 206 230 264
DS5 tkq) 93.4 104.3 1197

Temperature Code Rating

T3B 165°C (329°F) Class | & II.

Enclosures NEMA Type 7 & 9. For dry, indoor use only. Do not immerse in water. Do not store or use
in areas exposed to rain or snow.

Motor Type Explosion-proof. Thermally protected. Permanently lubricated ball bearings.1725 RPM.

Fan Aluminum blade. Steel spider and hub with 5/8 in. (15.875 mm) bore.

Fan Guard Split design with close wire spacing. 1/4 in. (6.3 mm) dia. probe will not enter.

Mounting Holes

Four 9/16 in. {14.3 mm) diameter holes at top of heater.

Heating Elements

Three |ong-life, low watt-density, high grade metal-sheathed elements.

Temperature High-Limit

Automatic reset type, snap-action bimetal, open on temperature rise. Rated 100,000 cycles
at 10 amps, handles 0.128 amps.

Control Circuit

120 Volts, 0.128 amps, 15VA. {(Grounded).

Optional Builtin Thermostat

Explosion-proof. 2°C to 28°C (36°F to 82°F).

Optional Built-in Disconnect Switch

D35 for use only on heaters with total current not exceeding 48-Amps.

Lockout bar accepis 1/4" diameter padlock shackle.

Optional Three Way Switch

Fan only, Off, Auto.

Optional Pilot Light

Indicates heat-on cycle.

Control Transformer

Multi-tap primary, 120 V secondary, 25 VA.

Contactor

40 or 75 amp. Rated for 500,000 mechanical operations. 120 Volts, 15VA coil (separately

fuse-protected).

Heat Transfer Fluid

Long life formulated propylene glycol and water, freeze protected to 45°C (49°F).

Cabinet Material

14 ga. (0.075 in.) {1.90 mm) steel. Epoxy coated with five-stage pretreatment, including iron
phosphate. Optional stainless steel.

Core

Steel with integral aluminum fins, vacuum charged and hermetically sealed.

Conduit Material

Heavy walled, 0.122 in. (3.1 mm) steel.

Overpressure Protection

Preset 100 psig (690 kPa) seep pressure relief valve, aluminum body, no field serviceable

parts.

Operational Temperature Limitations

-45°C to 40°C (49°F to 104°F).

Storage Limitations

-45°C to 80°C (-49°F to 176°F), short term to 120°C (248°F). Do not immerse in water.

Do not exposed to rain or snow.
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PARTS
FORGED AIR ELECTRIC

LIST
H

EATERS

PART NUMBERS

Please have model and serial
number available before calling

ITEM 2.5-10 kW 12.5- 20 kW 20.9 - 35 kW DESCRIPTION
1 ik *% h Core
2 Painted: 9203 Painted: 9204 Painted: 9205 Panel, Bottom
5.8.: 9507 5.5.:9508 S.5.: 9509
Painted: 9191 Painted: 9193 Painted: 9195 Panel, Left Side
S5.5.: 9182 S.5.:9194 S.5.: 9196
4075 4076 4077 Louver Kit, c/w Screws
5 Painted: 9200 Painted: 9201 Painted: 9202 Panel, Top
S.5.:9513 S.8.: 9514 S.8.: 9505
6 Painted: 9197 Painted: 9198 Painted: 9199 Panel, Right Side
38.8.: 9510 §.5.:9511 S.5.:9512
Painted: 3782 Painted: 3783 Painted: 3784 Panel, Fan Shroud
S.5.: 9212 $.5.:9213 5.8.: 9214
4023 4024 4025 Fan
Painted: 4078 Painted: 4079 Painted: 4080 Fan Guard Kit
S.5.: 9504 8.8.: 9505 35.5.: 9506
208/240V 60HZ 1 PH: 1979 Motor, Explosion-Proof
220V 50 HZ 1 PH: 1979
480V 60 HZ 1 PH: 2396
10 208/240/480V 60 HZ
3 PH: 9082
380/415V 50 HZ 3 PH: 9082
600V 60 HZ 3 PH: 9294
1 Painted:; 3789 Painted; 3789 Painted: 3789 Bracket, Motor Mount Right
S.8.:9112 S5.5..9112 85.5.:9112
12 Painted: 3785 Painted: 3786 Painted: 3787 Channel, Motor Mount
8.5.: 9206 8.5.: 9207 S.8.; 9208
13 Painted; 3788 Painted: 3788 Painted: 3788 Bracket, Motor Mount Left
S.5.:911 5.8.: 9111 S.5.: 9111
14 - - - Coupling, Motor Mount
15 3813 3814 3815 Conduit, Motor
16 5371 5371 5371 Cover, Thermostat Enclosure
17 - - - Conduit, Control Enclosure
18 9314 9315 9316 Conduit, Element Enclosure
19 3793 3793 3793 Enclosure, Element
20 3510 3510 3510 Cover, Element Enclosure
21 Painted: 9354 Painted: 9355 Painted: 9356 Panel, Element Enclosure Guard
8.5.: 9516 S.8.: 9517 $.5.:9518
22 4983 4983 4983 Enclosure, Thermostat
23 5032 5032 5032 Thermostat, Built-in Kit
24 9156 9156 9156 Enclosure, Control
25 - b i Contactor
26 680 HZ: 3812 50 HZ: 4416 Transformer
27 3809 3809 3819 Bracket, Printed Circuit Board
28 1876 1876 1876 Terminal, 6-14 ga. Screw Lug
29 3519 3519 3519 Fuse, 1/4 Amp
30 3514 3514 3514 Printed Circuit Board Assembly
31 9158 9158 9158 Cover, Control Enclosure
32 9279 9279 9279 Light, Explosion-Proof Pilot
33 9283 9283 9283 Switch, Explosion-proof 3-way
34 9267 9267 9267 Thermowell, Ambient High-Limit
35 Q303 9303 9303 High Limit Ambient Temperature
36 9289 9289 9289 Plug, 1" NPT Explosion-Proof
a7 4082 4082 4082 Temperature High Limit Kit
38 3816 3816 3816 Bus-Bar, Straight
39 3817 3817 3817 Bus-Bar, Small Curved
40 3818 3818 3818 Bus-Bar, Large Curved
41 6471 6471 6471 Switch, Disconnect Rotary
42 Painted: 9273 Painted: 9498 Painted: 9499 Kit, DS5 Assembly
S.56.. 9520 5.8.: 9521 8.8.: 9522

“*See technical data table for part numbers. NOTE: For items not shown, contact factory
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REPAIR & REPLACEMENT

Remove this

Disconnecl heater from power supply al integral discennect or fuse box before

(npen) pasition and/ar tag lhe switch Lo prevent unexpacled pawer application.
Heater surfaces mav be hot.

core mounting

VWA
RNING bolt & two

opening enclosures or servicing healer. Lock the swilch in the "OFF” (open} :;gﬁ:e" gg;iﬁleogidze
posilion and/or lag the switch to prevenl unexpecied power applicalion. anly,

IF INTEGRAL DISCONNECT IS BEING SERVICED. verily that pawer has do not A . Loosen

been discnnnacled at fuse hax ar main panal. Lack Lhe swilch in the “FF” remove. _' ! bolls

only,
do not
remove.

The heater core is vacuum charged and not field repairable.
For core removal:

1.
2.
3.

N o osw

Conduit

After repairing any component: Junction

a. check that electrical connections are correct and secure (see Figure 9), Enclosure

b. remove any foreign material from enclosures, . - Element

c. install and secure all covers, FIGURE 10

d. ensure that all fasteners are tight,

€. remove all foreign objects from heater, and

f. ensure alir exits through louvers and fan rotates counterclockwise when
viewed from rear of heater (see Figure 14).

CORE

L’ Control
Enclosure

Remove cabinet bottom and element enclosure cover.

Disconnect all wires entering element enclosure (see Figure 10).

Slightly loosen all cabinet bolts shown in Figure 10, to prevent the core
from

binding.

With an assistant supporiing the weight of the core, remaove the 3 core . i .
mounting bolts. Carefully lower the core out of the cabinet FIGURE 11
{see Figure 11). . '

To return core to factory, use crale supplied with exchange core to
protect

i
i

i ‘."‘ = .
Thermowell |, 4

the element terminals and plate threads. N /32"

To reinstall, Iift the core up into cabinet while an assistant guides the B

element wires into the element enclosure conduit. b R’/ Ry (2mm)
Position the core and tighten the 3 core mounting bolts. Tighten the ; 15 o) YO /- & Drop

remaining cabinet bolts.

TEMPERATURE HIGH-LIMIT

Remove temperature high-limit assembly and clean the inside of the
thermowelt (see Figure 12). A clean thermowell will ensure good thermal
contact.

Use only a factory supplied temperature high-limit to ensure safe operation.
(refer to the instructions that accompany the replacement Temperature
High-Limit Kit).

Reinstall the temperature high-limit assembly with the snap ring and spring
into the thermowell without damaging the insulating tube, Secure in place
with the cotter pin {(see Figure 13).

MOTOR, FAN & FAN GUARD

Remove boits holding the moter to the motor mount. On units with & builg
in thermostat, remove the bolts on the back of the thermostat enclosure.
Remove conduit #1 located between motor junction box and control ’

enclosure by turning it in the direction illustrated (see Figure 14). k— e p el

Note conduits #1 and #2 are not interchangeable and have left hand threads on FIGURE 13
one end, this end is indicated by a machined groove. -7
Remove the 2 piece fan guard assembly {see Figure 15).

Lift the motor assembly off the motor mount.

Before removing the fan, measure and record the location of the fan hub on the

motor shaft (see Figure 16). If difficult to remove, use a gear puller on the fan hub, Air inlet
To reassemble, place motor assembly onto motor mount and fasten the fan guard
to cabinet.

Simuitaneously engage and tighten both ends of conduit #1 info enclosures.
Leave a 1/16" to 3/16" (1.6 to 4.8 mm) gap between the motor and fan guard ’ ) ., Remove
(see Figure 16). Adjust conduit #2 to center the fan in the shroud. .

To ensure a minimum 5 thread engagement, threaded ends of conduits must ‘ﬂ. ey
protrude & minimum of 1/16” (1.6mmy} into enclosures. The groove on conduit #2 :
must not be more than 7/8" (22mm) from motor coupling (see Figure 14).

Bolt motor to moter mount. Manually spin the fan blade lo ensure fan rotates freely.
Air must exit through louvers and fan must rofate counterclockwise when viewed
from rear of heater (see Figure 14).

Install

FIGURE 14
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FIGURE 15

" FIGURE 16

1/16" to 3/16”
(1.6 to 4.8mm)

FIGURE 17

FIGURE 18

N =

PRINTED CIRCUIT BOARD

After removing the printed circuit board (P.C. Board) bracket assembly
from the control enclosure, separate the P.C. Board from the bracket
by cutting off the plastic spacers (see Figure 18).

Reinstall a new factory supplied P.C. Board onto the mounting bracket
using new non-conducting spacers of the same length. Spacers are
supplied with & new P.C. Board. Reinstall the control circuit ground
wire to the printed circuit board bracket (see Figure 9).

CONTACTOR

Loosen, bul do not remove contactor mounting screws.
contactor off mounting screws.
Replace with a factory supplied contactor of the same rafing.

TRANSFORMER

Replace with a factory supplied transformer of the same rating.

On the new transformer, select primary wires to match heater voltage.
Ensure that the correct transformer secondary lead is grounded (see
Figure 9). Individually terminate all unused wires using closed end

connectors.
FUSE

Slide

Replace fuse with one of the same type and rating as indicated on P.C.
Board or refer to parts list. An extra fuse should be stored in the clips
marked “SPARE".

HEATING ELEMENTS

Healing elements are an integral part of the vacuum charged core. A factory
exchange core can be shipped immediately frem stock. Refer to "Core”
section for details.

CABINET PANELS

Bolt-on cabinet panels are individually replaceable.
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& Ruffneck”

Heaters for the Harshest Environments

5918 Roper Road
Edmonton, Alberta,

Canada T6B 3E1
Phone: (780) 466-3178

Fax: (780) 468-5904
www.ccithermal.com

PLEASE ADHERE TO INSTRUCTIONS PUBLISHED IN THIS MANUAL.
Failure to do so may be dangerous and may void certain provisions of your warranty.
For further assistance, please call:

24 Hr. Hotline: 1-800-661-8529

(U.S.A. and Canada)
Please have model and serial numbers available before calling.

CCI Thermal

Technologies we.

LIMITED 3 YEAR WARRANTY

CCI Thermal Technologies warrants all Ruffneck™ FX5 Series Explosion-Proof Electric
Fan Forced Air Heaters against defects in materials and workmanship for a period of
three (3) years from date of purchase on the following terms:

1. We will provide replacement parts free of charge as necessary to restore any
unit to operating condition, provided that the inoperative parts be returned to us
freight prepaid and that the replacement parts be accepted freight collect.

2. The complete heater may be returned to our plant for repair or replacement (at
our discretion), provided that all related freight costs be borne by the customer.

3. Corrosion and contamination by dirt, dust, etc. will not be considered as defects
and, therefore, are not warrantable.

4. The heater must not be modified in any way.
5. The heater must be installed, used and stored only in accordance with the
owner’s manual and placarded information.

This warranty shall be limited to the actual equipment involved and, under
no circumstances, shall include or extend to installation or removal costs, or to
consequential losses or damages.
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About this Manual

ABOUT THIS MANUAL

The SpectraSensors (SS) 500/2000/3000 products are high-speed, extremely reliable
extractive analyzers used to measure the concentrations of moisture (H,O) or carbon
dioxide (C0Q,) in natural gas. This manual contains a comprehensive overview of
SpectraSensors, the $5500, 552000, and $53000 analyzers, and step-by-step instructions
on:

»  Getlting started once you receive the analyzer
» Installing the analyzer
*» Powering up the analyzer
= Operating the analyzer
- Reading diagnostic data
— Powering down the analyzer
=  Troubleshooting

Who Should Read This Manual

This manual should be read and referenced by the person whe will install, operate, or have
contact with the analyzer.

How to Use This Manual
Take a moment to familiarize yourself with this Operator’s Manual by reading the Table of
Contents (TOC).

Read each section in the manual carefully so you can quickly and easily install and operate
the analyzer.

The manual includes images, tables, and charts that provide a visual understanding of the
analyzer and its functions. The manual alsc uses special symbols to make you aware of
potential hazards, important information, and valuable tips. Pay close attention to this
information.

$S500/2000/3000 Operator’s Manual 1



Content

—Spei:'ial Symbols Used in This Manual

This manual uses the following symbols to represent potential hazards, caution
alerts, and important information associated with the analyzer. Every symbol has
significant meaning that you should heed:

WARNING (electrical, laser, and Hammable}: Failure fo
fotfow directfions may result in bodily harm or worse.

'z

CAUTION: Failure to follow all directions may result in damage or malfunction
of the analyzer.

IMPORTANT NOTE: Important information concerning the installation and operation of
the analyzer.

B> >
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About this Manual

General Warningé and Cautions

> PBbEbbEbPERER

Explosion hazard. Subslitution of componenis may impair suitability for Class 1, Div. 2.

Explosion hazard. Do not connect or disconnect equipment unless power has been switched off or
the area is known fo be non-hazardous.

Use damp cloth to clean display and keypad to avoid static electricily discharge.

Do not exceed 10 PSIG in sample cell, Damage to cell window may result,

Do not hold or carry the analyzer by the measurement heads or sample celfs. Doing so may
cause oplical alignment problems affecling the performance of your sensor.

Class 3B invisible laser radiation. When open, avoid exposure fo beam. Conforms fo provisions of
US 21 CFR1040 10. Class | laser product. Refer servicing fo manufacturer-qualified personnel.

When selecting an analyzer, the total system design must be considered to ensure
safe, trouble-free performance. Function, sizing, proper instafiation, operation, and
maintenance are beyond the controf of SpectraSensors and are the responsibilities of
the system designer and user.

Always disconnect the main power to the instrument before aftempling any repair.

Read and undersiand all instructions before aftempting to operale the instrument.
Observe all caution notes and waming fabels.
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SpectraSensors Overview

SPECTRASENSORS OVERVIEW

SpectraSensors is located in San Dimas, California, a short distance away from the
California Institute of Technology's Jet Propulsion Laboratory where the basic technology
behind the products was developed. This technology was first utilized for accurate
measurements of gases in the Earth's atmosphere in the early 1980s, and recently was
incorporated into miniaturized and space-qualified instruments for Mars research.
SpectraSensors obtained the commercial rights to this NASA technology and is now offering
state-of-the-art gas sensors for commercial applications. SpectraSensors has been
manufacturing H,O and CO, analyzers for the natural gas industry since 2001.

kAbout the Néturél Gds Sensofs

The 85500, 552000, and S53000 are Tunable Dicde Laser {TDL) absorption spectrometers
operating in the near-infrared (near-IR) wavelength region. Each sensor contains a TDL
light source and detector configured to allow high sensitivity in a compact package. It also
contains microprocessor-based electronics and software that incorporates advanced
operational and data-processing algorithms.

Each analyzer is designed for use at natural gas sampling stations, extractive analysis
installations, or wherever fast response and high-accuracy measurements are required over
a wide measurement range. It is a high-perfeormance instrument capable of measuring H,O
and CO, in methane and other gases without regard to corrosive gases and contamination
from other gas phase constituents in the stream.

Several patents protect the TDL absorption technology incorporated in SpectraSensors'
series of analyzers.

Difference Between the $S500, SS2000, and SS3000

The $S500 and 552000 are single channel H;O analyzers. The 552000 is a high-accuracy
version of the SS500 (see Table 1 on page 10). The SS2000 (see Table 2 on page 11) has
a detection limit of 0.5 Ibs/mmscf. The SS500 has a detection limit of 2 Ibs/mmscf). The
S$52000 is also available as a CO2 analyzer, The analyzer software measures the amount of
laser light absorbed by the target molecules. This method provides reliable readings
because of the very specific wavelength that is being analyzed. The laser, detector,
software, and electronics are extremely fast with four measurements taken every second.
Other than the detection limits, the SS500 and SS$2000 analyzers function the same.

The SS500 and SS2000 are housed in three (optional) enclosures:

= Explosion-proof aluminum National Electrical Manufacturers
Association (NEMA) 7, 4 (150 |bs.)

*  Stainless steel NEMA 4x (25 Ibs.)
= Fiberglass NEMA 4x (15 Ibs.)

The 553000 analyzer {(See Table 3 on page 13.) is a dual-channel version of the S52000. It
is capable of measuring HzO in two streams or H,0 and CO; in the same stream using the
SpectraSensors’ tunable laser technology. The analyzer is equipped with an optional single
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SpectraSensors Overview

gas inlet {(common to both flow cells) or twe gas inlets (separate gas streams for each flow
cell).

The SS3000 is housed in two {optichal} enclosures:

= Explosion-proof aluminum NEMA 7, 4x - single or dual gas inlets (200
Ibs.)

= Stainless steel NEMA 4x - single and dual gas inlets (27 Ibs.}

How the Anaiyzer Works

The analyzer detects the presence of contaminants that form corrosives, helping to prevent
dangerous leaks or potentially catastrophic ruptures. The analyzer uses a robust, TDL that
emits near-IR light that passes through the gas in the sample cell of the analyzer (see
Figure 1). The analyzer scans the laser wavelength across the range where H,0 or CQ;
molecules absorb the laser light or energy, reducing the amount of light that passes through
to the detector. The ratio of the light absorbed by the water vapor line to the light on the
detector when the wavelength Is off the water line is proportional to the water vapor
concentration. The higher the concentration of HO or CO; present in the gas sample, the
more absorption of light. This ratio is further corrected for variations in temperature and
pressure in the measurement cell. Because the analyzer measures the absorption in the
volume of the gas, the measurement is more accurate than surface-based sensors that are
subject to surface contamination.

More specifically, the $5500, $52000 (see Figure 2 on page 9) and $53000 (see Figure 3
on page 12) analyzers measure the H,O and CO; by monitoring their absorption of laser
light at specific wavelengths in the near-IR wavelength region near 2pm. The human eye
responds to light in the range of approximately 0.4um (deep violet) to 0.8pum (deep red),
but most molecules respond to light at longer wavelengths that are invisible to the human
eye (the infrared region). By using a laser that operates precisely at a wavelength where
H.O or CO; (many other gases can also be measured using this technique) absorb light, it is
possible to determine accurately the abundance of the gas by measuring the amount of light
that the molecules absorb.

TEC Optical Head
Detector

Gas Flow Out«—_._*-,.:,,,l,

Window

Flat Mirror
Gas Flow In -*:J

Figure 1: Laser sample celi
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Getting Started

GETTING STARTED

When the analyzer arrives, you should take a few preliminary steps before installing the
unit. This section discusses:

» How to best unpack the analyzer
=  What should be included in the shipping box
» How to inspect the analyzer
This section also provides images of the analyzer and specifications for reference.

Unpacking the Analyzer

Analyzers housed in a stainless steel or fiberglass enclosure arrive in a tightly sealed box. If
the analyzer is ordered without a sample conditioning panel, it will arrive in the box bolted
to a plywood paneil to protect it during shipping. Use a 7/16" socket wrench to undo the
bolts and remove the analyzer from the plywood. Save the plywood and other packing
materials for use should you need to return the analyzer to the factory.

The analyzer housed in an explosion-proof aluminum enclosure arrives on a pallet. This
analyzer weighs more than 150 Ibs and you may need to transport it to its mounting
location with mechanical assistance (see Figure 4 and Figure 5 on page 15 and 16).

What Should be Included in the Shipping Box
The contents of the box or contents on the pallet should contain:
= The SpectraSensor 500, 2000, or 3000 analyzer
= QOperator's Manual to install and operate the analyzer

» External serial cable to connect the analyzer to a computer to receive
and transmit data (two cables for the SS3000)

= SpectrumPlot IT software CD and instructions to perform diagnostic
functions for the analyzer

If any of these contents are missing, contact your sales representative.

Inspecting the Analyzer

For the analyzer housed in a stainless steel or fiberglass enclosure, place the analyzer on a
flat surface (analyzer housed in explosion-proof aluminum enclosure keep intact) and
carefully inspect the analyzer for dents, dings, or general damage. Inspect the inlet and
outlet connections for damage, such as bent tubing. Report any damage to the carrier.

The analyzer comes specially crdered with unique model number configurations (MNC) and
accessories (see Table 4 on pagel4). These configurations are useful in identifying the
power requirements. Cross-check the MNCs noted on the label displayed at the top left side
of the analyzer with the MNCs for your specific model. The model number, serial number,
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and power on the analyzer should match the MNCs. If they do not match, contact your sales
representative.
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Getting Started

$S500/SS2000

Gas line connection (outlat)

Optical head assembly

Model number configurations

Sample cell top flange

Sample cell

Sample cell lower flange
Mirror assembly

Sarial and 4-20 mA Power conduit knockout
interface conduit knockout

Sample cell gas line connection
(inlet)

Figure 2: Main external cornponents on the S5500/552000 analyzer (shown in NEMA 4X stainless steel enclosure)
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Getting Started

SS500

Mid-Sensitivity Moisture Analyzer

Specifications

Performance

Moisture Concentration (H,0)*

2 to 20 Ibs/MMSCF Nat. Gas
42-422 ppmv

Accuracy (H;0)

+2% of reading or £10 ppmv, NIST
Traceable

Dew/Frost Point

-58° to -20°F (-50° to -29°C)

Response time**

Display updates 0.25-2 seconds
{software adjustahble)

*  Consult factory for alternative ranges

** Flow Rate Dependant - Sample cell volume is 0.005 f£®. Time to displace cell volume at a flow of 2 scfh is ~10

sec.

Environmental Range

Temperature

-4° to 122°F {-20° to 50°C)

Inlet Pressure

10 to 25 PSIA, 10 PSIG Maximum
{70-170 kPa Abs, 70 kPaG Maximum)

Sampie Cell Construction

316L Series Polished Stainless Steel

Sample Flow Rate

0.2 to 20 SCFH (100-10,000 cc/min}

Contaminant Sensitivity

None for gas phase glycol, methanol, amines,
hydrogen sulfides or mercaptans

Power Requirements

Input Voltage

100-240 VAC, 50-60 HZ Standard
9-16 VDC or 18-32 VDC QOptional

Current

1 amp maximum @ 120VAC
1.6A @ 24VDC, 3.2A @ 12 VDC

Physical Specifications

Streaming RS-232 or optional Modbus

QOutputs (all parameters),
4-20mA loop (concentration only)
LCD Display Concentration,

Cell Pressure and Cell Temperature

Enclosure Type

NEMA 4X - Fiber Reinforced Plastic
NEMA 4X - Stainless Steel Qptional

Size (NEMA 4x)

18"H x 16"W x 5.5"D
{(457mm H x 406mm W x 140mm D)

Weight

w/FRP Enclosure - Approx. 13ibs (6Kg)
w/SS Enclosure - Approx. 25lbs (11.5Kg)

Area Classification

CSA Class I, Division 2, Groups C and D,

Certification (stainless steel enclosure only) Temp Code T3C

Table 1: Specifications of the SS500 analyzer
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$S2000

Moisture/Carbon Dioxide Analyzer

Specifications

Performance

Getting Started

Moisture Concentration (H,Q)*

0.5 to 20 Ibs/MMSCF Nat. Gas
10-422 ppmv

Accuracy (H,0)

+£2% of reading or £4 ppmv, NIST Traceable

Dew/Frost Point

-76° to -20°F (-60° to -29°C)

Carbon Dloxide Concentration {CO;)*

0-10%

Accuracy (CO;)

+ 2% of reading, or +400 ppmv,
whichever is greater

Response time**

Display updates 0.25-2 seconds
{software adjustable)

*  Consult factory for alternative ranges

** Flow Rate Dependant - Sample cell volume is 0.005 f£&. Time to displace cell volume at a flow of 2 scfh is ~10

Sec.

Environmental Range

Temperature

-4" to 122°F (-20° to 50°C)

Inlet Pressure

10 to 25 PSIA, 10 PSIG Maximum
(70-170 kPa Abs, 70 kPaG Maximum)

Sample Cell Construction

316L Series Polished Stainless Steel

Sample Flow Rate

0.2 to 20 SCFH (100-10,000 cc/min)

Contaminant Sensitivity

None for gas phase glycol, methanol, amines,
hydrogen sulfides or mercaptans

Power Requirements

Input Voltage

100-240 VAC, 50-60 HZ Standard
9-16 VDC or 18-32 VDC Optional

Current

1 amp maximum @ 120VAC
1.6A @ 24VDC, 3.2A @ 12 VDC

Physical Specifications

Streaming RS-232 or optional Modbus

Qutputs (all parameters),
4-20mA loop (concentration only)
LCD Display Concentration,

Cell Pressure and Cell Temperature

Size (NEMA 4X)

18"H x 14.8"W x 5.8"D
(457mm H x 376mm W x 135mm D)

Weight (NEMA 4X)

Approx. 25lbs {11.5Kg)

Area Classification

Certification (stainless steel enclosure only}

CSA Class 1, Division 2, Groups C and D,
Temp Code T3C

S$5500/2000/3000 Operator’s Manual
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$S3000

Flexible tube connecting CO,
Ch B optical and H;O channels in series

head assembly
Channel A optical

head assembly

Mounting tab:

Sample cell
upper flange
Sample celi
Keypad
Sample ceil

loewer flange
Mirror assembly

Sample cell gas

line connection Sample cell

Power conduit gas line connection
knochout

Serfal and 4-20mA
tnterface conduit knockout

Figure 3: Main external components on the SS3000 analyzer (shown with single sample inlet)
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SS3000
Dual Channel Gas Analyzer

Specifications

Performance

Moisture Concentration (Hy0O)*

0.5 to 20 lbs/MMSCF Nat. Gas
10-422 ppmv

Accuracy (H,0)

+2% of reading or £4 ppmv, NIST Traceable

Dew/Frost Point

-76° to -20°F (-60° to -29°C)

Carbon Dioxide Concentration (CQ,)*

0-10% in Natural Gas

Accuracy (CO,)

£ 2% of reading, or +400 ppmv,
whichever is greater

Response time**

Display updates 0.25-2 seconds
(software adjustable)

*  Consult factory for alternative ranges

*#% Flow Rate Dependant - Sample cell volurme is 0.005 f2. Time to displace cell volume at a flow of 2 scfh is ~10

seC.

Environmental Range

Temperature

-4° to 122°F (-20° to 50°C)

Inlet Pressure

10 to 25 PSIA, 10 PSIG Maximum
(70-170 kPa Abs, 70 kPaG Maximum)

Sample Cell Construction

316L Series Polished Stainless Steel

Sample Flow Rate

0.2 to 20 SCFH (100-10,000 cc/min)

Contaminant Sensitivity

None for gas phase glycol, methanol, amines,
hydrogen sulfides or mercaptans

Power Requirements

Input Voltage

100-240 VAC, 50-60 HZ Standard
9-16 VDC or 18-32 VDC Optional

Current

1 amp maximum @ 120VAC
1.6A @ 24VDC, 3.2A @ 12 VDC

Physical Specifications

Outputs - two of each

Streaming RS-232 or optional Modbus
(all parameters),
4-20mA loop (concentration only)

LCD Display

Concentration,
Cell Pressure and Cell Temperature

Size (NEMA 4X)

18"H x 17.5"W x 5.8"D
(457mm H x 444mm W x 147mm D)

Weight (NEMA 4X)

Approx. 27lbs (12.3Kg)

Area Classification

Certification (stainless steel enclosure only)

CSA Class I, Division 2, Groups € and D,
Temp Code T3C

Table 3: Specifications of the S53000 analyzer
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§5500 Single Channel Laser Analyzer Model Number Configurations

Single-Channel Analyzer

Non-hazardous stainless steel enclosure (NEMA 4X) {non-CSA)

Explosion-proof aluminu

m enclosure {NEMA 7. 4) {non-CSA)}

Class 1, Div. 2 slainless

sleel enclosure (NEMA 4X)

Fibaerglass enclosure (NEMA 4X) [non-CSA)

Msasurad Component

[H20 range 2 - 20 Ibs/M

MSCF (42-420 ppmv) ]

|Other

Housing
1
2
3
4
[
I [9]
| 2]
|1
[
i
[ !
i
[
I}
i 4

Background Gas

1 Natural Gas or Methane

2 Air or Nitrogen

g Other {rous! be group C or D {for CSA)
Power Suppl

11 Universal 1004250 VAC. 50/60 Hz

| 2 18-32V DC

L1323 9-16VDC

$5500- |

117

§S2000 Single Channel Laser Analyzer Model Number Configurations

Single-Channel Analyzer

Housing
1 Non-hazardous stainless steel enclosure (NEMA 4X) {non-CSA)
2 Exgploston-proof aluminum enclosure (NEMA, 7. 4} {nor-CSA)
3 Class 1, Div, 2 stainlass stasl enclosure (NEMA 4X)
4 Fibarglass anclosure {NEMA 4X) {non-CSA)
[ Measured Component
| [ H20 range 0.5 - 20 Ibs/MMSCF (10-420 ppmv)
| 2 CO2 range 0-10%
119 Qtlher
| 1 Background Gas
| 1 Natural Gas or Methane
| 2 Air or Nirogent
|1 9 Olher {musl be group C or D for CSA}
[ Power Suppl
[ I Unversal 100250 VAC, 50160 Hz
|l | {2 18-32 V OC
Ll 113 9-16v DC
ss2000- [ | J1[1]

553000 Dual Channel Laser Analyzer Model Number Configurations
Dual-Channel! Analyzer

Houslng

1

Non-hazardous stamlass sleel enclosurg (NEMA 4X) {non CSA})
|Explosion-proof atuminum enclesure (NEMA 7) (non CSA)

Class 1, Div. Z stainless sterl enclosurg (NEMA 4X)

Gas 1

[0 ranga 0.5 20 (bs/MMSGCF (10420 ppmv)

CO2 range 0-10%

Olher

1
2
9
]
|
\
!
[
\
\
\
\
\
1
|
i

Gas 2 {1=None. see SS200U)

2

H20 range 0.5 - 20 Iba/MMSCT (10-420 ppmv)

COZ range 0-10%

Other

KRN

[Single gas inlet (Camman 1

0 both flow ¢ells) ]

_2r [Twe gas infels {Separate gas sireams for each fow cell) |
B

ackground Gas

!
i
|
|
1

1

[Natural Gas or Malhane

AT or Nitrogen

Othar

(musi be group C or D for CSA)

Power Suppl
i Universal 1007250 VAC, 50

60 Hz

3
9
1 Gas nlel(s)
I
\
!
[
|
i
\
|
|
1

3 18-32vDC

3 9-16 ¥ DC

553000-

2
3
T
|
|
[
|
|
|
|
[
|
|
l
[
i
E
:
L1

[ 1

14

Table 5: S5500, S52000,

and S53000 MNCs

$5500/2000/3000 Operator’s Manual



Getting Started

47 TUPRE

53
L
ff\/
lrct K—— lrg" 3
Fop SiGnaLT PO POVER

MY e

55500/5520G0

HINGED FROMT
SANEL COETIENALY I
[
i
i
1
|
i

Figure 4: The series of analyzers and enclosures
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S5500/552000 NEMA 7 S53000

Figure 5: The series of analyzers with XP enclosures
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Installing the Analyzer

INSTALLING THE ANALYZER

Installing the analyzer requires several steps to ensure it is mounted and connected
correctly. This section discusses:

Tools and hardware needed for installation
Mounting the analyzer

Connecting the gas lines

Connecting the electrical power
Connecting the output signals

Powering up the analyzer

Receiving and reading the data

After completing these steps, the analyzer will be ready for operation.

Avoid jolting the instrument by dropping it or banging if against a hard surface as this could disturb the opfical
alignment. Do not atempt to pick up the instrument using the sample cell as a handle; it is easily damaged.

"I_-Iarcl—waré and Toragfor Instailatién

Depending on the model, you may need the following hardware and tools to complete the

installation process:

Hardware you may need:

Tools you may need:

Membrane separator filter
Stainless steel compression fittings
14" male pipe thread fitting
Stainless steel tubing

%" conduit hub

Conduit

14" lag bolts or 4" machine screws
Drill

Tape measure

Leveler

Pencil

Socket wrench
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Installing the Analyzer

To set up the analyzer, bolt the unit to & wall or flat surface. Minimizing the gas volume of
the sample system and using stainless steel tubing optimizes performance. Mount the
analyzer to a location that is free of vibrations.

The most critical mounting issue is to mount the analyzer so that the infef and ouflet fines reach the inlet
and oullet connections on the chassis and still maintain flexibility so that the sample lines are not under
excessive stress.

To mount the analyzer:

1. Select a location to mount the analyzer.
The analyzer has four mounting tabs with a .3” hole in each tab (two
at the top of the analyzer and two at the bottom).

. Mark the hole in one of the top tabs with a pencil. (See Figure 6.)
Mark the other top tab 8" over from the first.

Drill the appropriate size holes for the screws you are using.
Hold the analyzer in place and insert the top screws.

Repeat the same steps noted above for the bottom tabs.

N o un sk WN

Tighten all four screws. The analyzer should be very secure.

The analyzer is now ready to be connected to the inlet and outlet sampling gas lines.

Figure 6: Mounting tab
{identical on each rear corner of
enclosure at the top and bottom)

Protect the analyzer from overhealing in the sun. Shield it with a shade or a cover.
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Installing the Analyzer

Connecting the Gas Lines

An analyzer housed in a stainless steel or fiberglass enclosure comes equipped with %"
outside diameter inlet and outlet tubes. Connect these tubes using compression fittings
made of stainless steel.

An analyzer housed in an explosicn-proof aluminum enclosure comes equipped with %"
female NPT flame arrestors. Connect these tubes using male NPT swage connector fittings
made of stainless steel {see Figure 7).

It is important to capture a representative sample of gas from the pipefine. The gas sample must be
caplured and filtered through a sample-conditioning panel. For more information, refer fo the American
Pelroleum Institufe’s “Manual of Petroleum Measurement Standards,” Chapter 14, Section 1 — Natural
Gas Samples for Custody Transfer. Complete sample conditioning panels, including membrane
separator filters, are avaifable from SpectraSensors in a variety of configurations. Please contact your
sales representative for more information.

The infet line should be equipped with a membrane separator filter to prevent liquid from entering the sample celf
and possibly accumulating on the internal optics. The internal oplical elements must remain clean for proper
readings.

To connect the gas lines:

1. Run a stainless steel tube (do NOT use a plastic tube) from the outlet
of the membrane separator filter to the inlet of the analyzer.

2. Connect a stainless steel tube to the inlet tube of the analyzer using a
compression-type union fitting. (For analyzer in explosion-proof
aluminum enclosure, connect the tube to the 4" female NPT fitting on
the side of the enclosure.)

3. Connect a stainless steel tube from the analyzer outlet to vent in a
safe area.

4. Be sure there is no stress on the tubing when it is aligned to the
analyzer.

5. Open the shutoff valve on the inlet line.

6. Check all connections for gas leaks using less than 10 pounds per
square inch gauge (PSIG). SpectraSensors recommends using a liquid
feak detector.

The pressure in the sample celf must not exceed 10 PSIG. Higher
pressure will cause catastrophic damage to the analyzer. it's
recommended thatl you avoid having restrictions on the oulput vent
tine of the sample celt and that a pressure relief valve be used on
the input fine in case of regufator failure.

Figure 7: Sample cell gas line connection
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Connecting Electrical Power to the Analyzer

Before attaching the wiring to the analyzer, make sure all power to the wires is off.

Failure fo properly ground the analyzer can create a high-voltage shock hazard.

You can connect electrical power to the analyzer through the %" power conduit knockout
located at the bottom right side of the analyzer. The analyzer is equipped with either a
universal power supply that accommodates both U.S. (115 VAC @ 60 Hz) and European
(240 VAC @ 50 Hz) AC power configurations, or a DC input power supply for either 9-16
VDC or 18-32 VDC. Check the manufacturing data label or the terminal block labels to
determine the power configuration of your analyzer.

To connect electrical power to the analyzer:

1. Open the enclosure door. Do not to disturb the electrical assembly
inside.

2. Install a 2" NEMA 4X-rated conduit hub. For analyzers in an
explosion-proof aluminum enclosure, thread the conduit directly into
the enclosure. Be sure to use the supplied conduit seals as required by
code.

3. Run conduit from the power-source panel to the conduit hub.
Since the breaker or switch in the power panel will be the primary way
of disconnecting the power from the unit, the power panel should be
located within 10 feet of the analyzer. The analyzer should be on a
circuit that is protected at 15 amps or less.

4. Pull ground, neutral, and hot wires into the electrical enclosure.
For 12- or 24-volt systems, pull ground, plus, and minus.

5. Attach the neutral and hot wires to the power terminal strip by
connecting the AC neutral wire to the terminal marked “"NEU,” the hot
wire to the terminal marked “"LINE” {see Figure 9 on page 21}, the DC
minus line to the terminal marked “-", and the positive line to the
terminal marked *+"(see Figure 8 on page 21)

6. Connect the ground wire to the ground contact in the lower right
corner of the enclosure (see Figure 10 on page 22).

Power Supply Recommendations

The analyzer is standard-equipped with a universal power supply that accommodates all AC
power configurations between 100 and 240 VAC.

DC power supplies (9-16 VDC or 18-32 VDC) are optional.
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Figure 8: For 12- or 24-volt systems, connect DC minus line to
terminal marked *-” and positive line to terminal marked “+.”

Figure 9: Connect AC neutral wire to terminal marked “NEU,” and hot wire to terminal marked “LINE.”
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Ground Contact

Figure 10: Connect the ground wire to the ground contact in the lower right corner of the enclosure.

‘Conriecti"ng the Outpdt ngnals
The 4-20mA {milliampere) current loop and serial outputs are supplied from a mating
terminal block inside the analyzer. Connections can be made with customer-supplied cables
running into the enclosure through a %" conduit connected to the 2" knockout on the
bottom left side of the analyzer.

Be sure power fo the analyzer is tumed off before opening the gas sensor enclosure and
making any connections.

The 4-20mA current loop oulputs are factory set to source current.

To connect the 4-20mA output:

1. Disconnect power from the analyzer and open the enclosure cover.
Do not to disturb the electrical assembly inside.

2. Install a 2" conduit hub into the knockout located at bottom left side
of the analyzer (see Figure 11 on page 24). The conduit hub should
be rated NEMA 4X.

22 §5500/2000/3000 Operator’s Manual



7.

Installing the Analyzer

Rup conduit from your signal-receiving station to the conduit hub.
Pull the signal cable through the conduit into the enclosure.

. Strip back the Jacket and insulation of the signal cable just enough to

connect to the mating terminal block.

The mating terminal block can be pulled up from its base to make the
cable connection easier (see Figure 12 on page 24). Table 5 shows
the terminal number for each of the output signals. Note that there is
a single ground connection shared by the serial signals (pin-3). The
table also shows the corresponding pin number on the nine-pin Sub-D
connector of a computer serial port. Use a separate cable for each
channel.

. Connect the output wires to the desired terminals (see Figure 13 on

page 24).

Reinsert the matting terminal block into the base and verify that the
terminals are tight (see Figure 14 on page 25).

Close and tighten the enclosure cover.

After power-up, you can scale the current loop receiver using the
procedure outlined in a later section of this manual.

Terminal Description D-Con
1 Ch. A Serial RX Pin-3
2 Ch. A Serial TX Pin-2
3 COM Serial Ground Pin-5
4 Ch. B Serial RX Pin-3
5 Ch. B Serial TX Pin-2
6 Ch. A Current Loop +

7 Ch. A Current Loop -

8 Ch. B Current Loop +

9 Ch. B Current Loop -

Table 4: Output signal connections
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Figure 13: Insert signal wires into terminals
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Figure 14: Replace block on base and check to make sure all terminals are connected tightly.

To connect the serial output (S$500, S$2000, and SS3000 Channel A)

1. Feed the wire ends of the SpectraSensor external serial cable (included
in the shipping box} through the 2" knockout located on the bottom
left side of the analyzer.

2. Remove the green terminal block connector.

3. Insert the black wire (RX) into terminal 1.
For the SS3000, Channel B, insert the black wire into terminal 4.

4. Insert the red wire (TX) into terminal 2.
For the SS3000, Channel B, insert the red wire into terminal 5.

5. Insert the shield wire {(ground) into terminal 3.
Same for the SS3000.

6. Tighten the terminal block connector screws,
7. Replace the green terminal biock connector.

8. To complete the connection, attach the other end of the external serial
cable to the serial port connector located on the back of your
computer.

Powering Up Sequence

After mounting the analyzer, connecting the gas sampling lines and checking for leaks, and
connecting the (optional) output signal wires, you are ready to power up the analyzer.It is
possible to apply AC power or DC power (9-16 or 18-32) before the gas lines are connected
to ensure the analyzer is functional, but ambient air contains levels of water vapor that are
much higher than the instrument is designed to measure. Therefore, valid H,O readings
cannot be obtained until sample gas is flowing through the sample cell.
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There are two fuses locafed inside the black terminaf blocks at the bottom right-hand side of the chassis (AC-
powered unif}. Forthe DC-powered analyzer, there is one fuse located on the power supply. If you need to
replace a fuse, use only the same type and rating of fuse as the original.

Power ub the_}mal\]zer:_
Power up the analyzer by energizing the circuit to the analyzer.

The system goes through a 15-second initialization period. The LCD on the keypad displays
the word “"Initializing” and then starts counting down from 15. The keypad does not
respond during this time. Allow three additional minutes for the analyzer to stabilize before
recording measurements.

Continuous updates of the measurement parameters displaying on the LCD indicate that the
analyzer Is operating normally (see Figure 15). The LCD displays four lines, the third of
which is blank.

<NORMAL MODE>
H20: 4.12 Lb/MMSCF

P: 14.7 PSI T:76.1F

Figure 15: LCD on the keypad displays normal operational mode <MNormal Mode>

Receiving Serial Data (RS-232 Output)

The RS-232 output transfers a string of data from the analyzer to a serial device. The serial
device is typically a computer terminal running HyperTerminal, which is a program included
with Microsoft® Windows® that allows for capturing serial port data.

SpectraSensors also provides a single software program, SpectrumPlot II, which allows an
cperator to perform all of the diagnostic functions for SpectraSensors’ moisture analyzers.
Refer to the instruction sheet included in the shipping box for more information. For
analyzers with the ModBUS option, refer to the instruction sheet included in the shipping
box.

To launch the HyperTerminal program, go to your computer desktop and click on
the following:

= My Computer icon (usually located on the top, left side of desktop)
= Cdrive

* Program files

*  Windows NT

* Hypertrm.exe
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For quick access to HyperTerminal:

» Either save a HyperTerminal shortcut to the desktop or:

=  From the Start menu located at the bottom left side of your computer
desktop, click Search.

* Type in “*hypertrm” in the For files or folders search dialog box.

Once HyperTerminal is activated, choose a hame to save file as and any icon. The system
prompts for Port Settings. Choose the appropriate port to which your analyzer is connected.
The Port Settings should reflect the configurations in Figure 16.

COM1 Praperties

ﬁl;;:JtSElﬁngs 1
Bits per second: 9600
Dolabits: 8  ~vie— Data bits: 8
Baity: [None o <—¢-—- Parity: None
Seebts 1 v Stop bits: 1
Fiow coniok | Nene T Flow control: None

o [ owen ) [ o ]

Figure 16: COM port settings

_I_!eading the Data

If the analyzer is connected to the serial device as described on page 22, the data can be
reviewed. The data string is space-delimited with a carriage return at the end of each line.
The application arranges the data output in a column format from left to right in the
following order (Figure 17):

& Laser Gos Sumple - Hatepad

% fana o b . =i = Channel A concentration

©.00 8. . .
B A - * Dew Point in Sample Cell
Rl ONE S ml Mer b B & ;
-337¢ ,gp 983 1,33 2463 1438 260 B = Channel B concentration
-31.4 0.00 9B} 21.33 2466 1438 281 6 -
-11.4 0.00 D82 21.33 2466 1418 2831 E‘~ . .
Il 0000 3R Aas 2der 43 2 90 {zero if Channel B is not present)
G g e A MR &Y
S3104 000 983 21033 2469 1433 281 B = Pressure
-31.4 0.00 o 21.34 2468 1439 2B 9
-31.4 0©.00 9 21.33 2471 1439 2681 9
Bl o000 o@ I LA bW & * Temperature
-31.a 0.00 932 21.33 2468 1419 2681 9
EiEE I R v R * PP2F value
B e ¥
= Power value
Figure 17: Data output * Peak Position (Index)
* Null (Zero)

*Far saving this data to a text file see Reading Diagnostic Data With HyperTerminal.
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Calibrating the Ahaly}.er is not Required

There is no need to adjust parameters (RCalb or Zero Offset) in the field other than the
measurement units. SpectraSensors calibrates the analyzer to a National Institute of
Standards and Technology-traceable standard. Unlike aluminum oxide or electrolytic
sensors that are in contact with the sample gas, SpectraSensors uses a non-contact form of
measurement that shines through the sample cell; no sensors come into contact with the
gas. In addition, drift or contamination from contaminants, such as glycols or amines in the
gas phase, is not possible.

However, zero offset drift may occur with any Spectrasensors analyzer that contains
desiccant in the optical head. Depending on the environment, the ability for the desiccant to
absorb moisture may reduce over time, most likely after the recertification interval of three
years. For correct procedures to adjust the zero offset, see troubleshooting.

Note that any calibrations must be performed with the same type of background gas that is used in normal
operation. For example, the natural gas analyzer cannot be calibrated using moisture in nitrogen or air
standard. It must be calibrated using moislure in natural gas.
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OPERATING THE ANALYZER

The S5500, S52000, and SS3000 are specifically designed to measure levels of H,O and
CO; in a gas stream. They also report the temperature and pressure of the sample gas in
the sample celi.

Although an analyzer can easily be dismounted and moved from one sampling station to
another, it is designed to be a stationary measuring device. It should be securely mounted
during normal operation. For portable applications, use the $51000 instead.

Opening the main enclosure cover is required for installation only. Thereafter, you will rarely
rneed to open the cover of the main enclosure for inspection or maintenance. Subseguent to
installation, do not open the enclosure for this purpose unless directed to do so by a service
representative. Do not open the sample cell assembly.

The laser housing labels on the flanges of the sample celf warn about exposure lo faser radiation inside.
Never open the sample cell unfess the analyzer power is tumned off,

The optical head and “Warming” sticker on the optical head assembly have seals on them lo
prevent inadvertent tampering with the device. Do not affempt o cornpromise the seal of the
optical head assembly. Doing so will result in loss of device sensitivity and inaccurale
measurement dala. Repairs can then only be handled by the factory and are not covered
under warranty.

Using the Keypad

The keypad allows the operator to modify certain parameters that control the analyzer, like
change measurement units and calibration, and perform diagnostics. However, once the
analyzer is installed and cperating normally, there should be no need to alter the
operational parameters. The LCD continuously displays measurements of H,O and/or CO,,
temperature, and sample cell pressure. For dual chapnel H.O systems, the LCD displays
Channel A and Channel B.

Keypad Instructions

To activate any functions on the keypad, press the mode key #, and then press a number
on the keypad fo specify a mode or press the test key to display system test parameters
(see Figure 18 on page 30).

é You must press the mode key # before pressing a number or function key to frigger a response from the keypad.

When you press the mode key #, the word MODE displays on the LCD. At this point, the
analyzer waits for you to press a second key.

The * key functions as the “enter” key. The analyzer saves the displayed parameter value
when you press this key. Always press * after entering a value on the keypad unless the
entry was made in error.

If you do make an error, press #1 to return to the normal mode without saving.
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_Modés aﬁd Functions Def{ned

Use the keypad to access the following modes by pressing the mode key # first and then
pressing a number (1, 2, 3, 4, 5, or 6) to activate a mode or test for error status
information. The mode definitions are:

= Mode 1 - Normal display mode
= Mode 2 - Provides change of parameters for Channel A

* Mode 3 - Provides change of parameters for Channel B {$5$3000
only)
= Meode 4 - Displays system diagnostic parameters for Channel A

= Mode 5 - Displays system diagnostic parameters for Channel B
{SS3000 only)

* Mode 6 - Outputs spectra and calculations to serial ports
* Mode Test displays system error status

LCD panel

Functions as the
“enter” key

Reserved for factory and
Service personnel diagnostics

Activates functions

on keypads Error status information

Normal display Channel B

Change parameters
Channel A

Change parameters

Outputs diagnostics
to serial ports

Channel A - Systermn
diagnostic parameters

Channel B
System diagnostic
parameters

Figure 18: 55500/2000/3000 keypad
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Usin_g Modes and Functions
The following section explains each mode and the information that displays on the LCD.

Mode 1: Normal Display: Continuously displays updated measurements.

)+« (1]

<NORMAL MODE> <NORMAL MODE>
ChA: 4.12 Lb/MMSCF ChA:  4.12 Lb/MMSCF
ChB: 1.33
P:14.7PSI T: 76.1F P: 14.7PSI T: 76.1F
$5500/S52000 SS3000

ChA: Water vapor concentration in units selected in Mode 2.

Note that for the SS500 units the display will show <1.8 tb/mmscf (<38ppmv) when
concentrations are below the lower limit of measurement

ChB: Concentration (H,O or CO; depending on model number) in units selected in Mode 3,
P: Pressure in the Channel A sample cell in units selected in Mode 2.
T: Temperature in the Channel A sample cell in units selected in Mode 2.

Mode 2: Channel A Measurement Parameter Change: Allows you to view and change
Channel A (usually H,Q) measurement parameters {(see Table 6 on page 32).

() + (2]

After pressing the # key and then the 2 key, the LCD prompts for a numeric password.
Enter the user password (3142) on the keypad, then press the * key to enter the number,

<SET PARAMETER MODE> <REMOTE SET PARA>

Spectrum Average Spectrum Average

4 4

Enter a Value Enter a Value
S5500/552000/SS3000-Channet A SS3000-Channel B

The user password is 3142, the first four digits of the value of & Although the user password allows the
calibration fo be changed by sefting the Zero Offsef or RCath parameters, this is nof recommended. The
factory calibration should not need to be changed in the field. Before attempting to change the calibration,
contact the factory for advice on calibration changes.
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This matrix provides the Channel A {usually H;0) measurement parameters, which can be
viewed and changed by following the instructions previously noted.

Parameter Setting Function

Spectrum Average 1-10 Sets the number of scans
default = 4 that are averaged for each
display reading.

RCalb* 3000 - 5000 H;0 Sets the gain calibration

500 - 1500 CO» for H,O or CO;
measurements.

Alarm Action Oorl Determines if the
concentration values go to
full scaie or 0" on an
alarm condition.

Zero Offset* 0 — 100 ppmv for Sets the zero offset for

H.0, 0 - 1% for CO; | H20 or CO; measurements.

Logger Rate 1 - 300 readings Sets the display and

_ current loop integration
default = 4 time to match data logging
interval.

Temperature unit OQoril Sets the display unit for
temperature.

Pressure unit 0,1,2,0or3 Sets the display unit for
pressure,

Concentration unit Qorl Sets the display unit for
the water concentration.

Peak Tracking 0-2 Sets peak tracking
capability to be off, on, or
reset.

*Parameter affects the calibration

Table 5: Typical values for parameter set points
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Changing parameters for Mode 2.

Spectrum Average

<SET PARAMETER MODE>
Spectrum Average
4

Enter a value

This value is the number of scans that the analyzer averages for a spectrum calculation. The
more spectra averaged, the less the noise, but the longer the response time. Each scan
adds about 0.25 seconds to the response time. For example, if the Spectrum Average is set
to "4,” an updated concentration value will be calculated about once per second. Enter a
value from 1 to 10. Pressing the * key enters the value and cycles the LCD to the next
parameter.

RCalb

<SET PARAMETER MODE>
RCalb
3950
Enter a value

RCalb is the gain calibration factor for the concentration measurement. This number should
not be changed from the factory setting unless calibration equipment is available and a full
calibration procedure is followed. Press the * key to enter the value and cycle to the next
parameter,

Alarm Action

<SET PARAMETER MODE>
Alarm Action
0
0->0 1->Full Scale

This parameter determines whether the current loop output value is set to “0" or “Full
Scale” in the event of an alarm condition. Press the value for the action desired and then
press the * key to enter the value and cycle the LCD to the next parameter.
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Zero Offset

<SET PARAMETER MODE>
Zero Offset
8
Enter a value

For concentration measurements, it is necessary to compensate for small amounts of
background gas that absorb some laser light and introduce an offset into the
measurements. This number should not be changed from the factory setting unless
calibration equipment is available and a full calibration procedure is followed. For zero offset
adjustments, consult factory. For both H>O and CO; channels, the zero offset is in PPMV.
Press the * key to enter the value and cycle to the next parameter.

Logger Rate

<SET PARAMETER MODE=>
Logger Rate (s)
4
Enter a value

For applications where an external data logger is used, use the logger rate to set the
averaging period used by the analyzer tc match the data logger rate. The display and the
current loop output will have a value equal to the average of the concentration over the last
interval determined by the Logger Rate. For example, if the Spectrum Average is set to “4”,
there will be a new measurement of cancentration taken every one second (Spectrum
Average * 0.25sec). By setting the logger rate to “60", the display value and current loop
output will average over the previous 60 seconds. If the data logger samples the loop
current each 60 seconds, it will always see the average concentration over the interval since
its last sample.

Enter a numeric value (in readings) and press the * key to enter the value and cycle to the
next adjustable parameter.

Temperature Unit

<SET PARAMETER MODE>
Temperature Unit
g
0->C 1->F
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Choose either “C” or “F.” to have the analyzer display data in a specific temperature unit.
The default value is the standard unit of measurement in the region the analyzer is being
used. Press the value for the units you desire. Pressing the * key enters the value and
cycles to the next parameter.

Pressure Unit
<SET PARAMETER MODE>
Pressure Unit
3
Enter a value

The Pressure Unit parameter, which measures absolute pressure, provides four choices for
displaying the pressure measurement;

= 0 for millibar
= 1 for Torr

= 2 for Pascal
» 3 for PSIA

Pressing the * key enters the value and cycles the LCD to the next parameter,
Concentration Unit.

Concentration Unit
<SET PARAMETER MODE>

Concentration Unit
1
0:ppmv  1l:lb/mmscf

This parameter provides two options for displaying water concentration units:
* O for ppmv
» 1 for Lb/mmscf

Pressing the * key enters the value and cycles the LCD to the next parameter.
Note: This parameter is disabled for the CO, unit, which always displays in percentage.

Peak Tracking
<SET PARAMETER MODE>

Peak Tracking
1
0:Df 1:Track 2:Reset

The peak tracking function allows the software to continuously adjust the laser current to
keep the water absorption peak at the center of the scan. In most cases, the peak tracking
should be left on (set to 1}. If “tracking error” is displayed or PkD1 is more than four counts
different from PkDf, reset the peak tracking feature by pressing 2.
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This parameter provides three options to control peak tracking:
s 0 to shut off peak tracking
= 1 to turn on peak tracking
= 2 to reset peak tracking

Pressing the * key enters the value. This is the last parameter. Press the mode key #
followed by 1 to return to Normal mode.

Mode 3: Measurement Parameter Change for Channel B: Mode 3 allows the operator
to access and change parameters for the second channe! (either CO; or HyO) in the same
manner Mode 2 is used to alter the parameters for the first channel. The menus for Mode 2
and Mode 3 are identical. (Model 3000 only)

)+ (2]

On a Model SS500 or S52000, the Normal mode displays.

Mode 4: System Diagnostic Parameters for Channel A: Mode 4 displays system
diagnostic data for Channel A. These values may be useful when troubleshooting the
system,

+

—

PP2F: 788 PkD f: 60
POWER: 1200 PkD1: 60

INDEX: 290
ZERO: -19
$5500/2000

PP2F: 788 PkD f: 60
POWER: 1200 PkD1: 60
INDEX: 290 P: 76.1
ZERO: -19 T: 14,7

S53000

PP2F: Shows the value of the concentration signal in A/D counts. A normal range is 0 to
6000 depending on the concentration of water present,
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Power: Shows the laser power detected at the absorption peak in A/D counts. Acceptable
values are between 300 and 3000. A number below 1000 may indicate that either the optics
need to be cleaned or there is an alignment problem. A value below 300 will cause a “Power
Fail error.”

Index: Shows the position of the absorption peak within the wavelength scan. It should
normally be at 290 with the peak tracking turned on. Values outside of the range of 241 to
339 indicate a Spectrum Fail error condition.

Zero: Shows the detector signal value when the laser is turned off. It should be in the
range of -40 to +40. Outside of this range, a “Null Fail error” displays.

PkDf: The factory laser current setpoint in mA that matches the target absorption line.

PkD1: The laser current setpoint after adjustment by the peak-tracking software. It should
be within a few mA of the PkDf value. If the analyzer is experiencing problems, one of the
first troubleshooting steps should be to check the peak tracking.

“Tracking error” may be displayed if PkD1 differs by more than 4 mA from PkDf.
For more information on troubleshooting these issues, see Troubleshooting on page 45.

Mode 5: System Diagnostic Parameters for Channel B: Displays the System Diagnostic
Parameters for Channel B (Model SS3000 only).

#) + (5)

e rrerer— "

The description and normal ranges are the same as for Mode 4.

PP2F: 712 PkDf: 66
POWER: 1536 PkD1: 65
INDEX: 290 P: 14.3
ZERO: -8 T:73.9

553000

If you select this mode in an $5500 or $52000, the analyzer will return to Normal mode.

Mode 6: Diagnostic Data Download: Used to transfer diagnostic data to the serial ports
and read the individual data points of both the DC and 2F spectra that the instrument
analyzes to calculate the gas concentration.

(#] + (&)
Viewing these data can be helpful in diagnosing problems with the analyzer. The data

points, along with intermediate calculation results, are output to the serial ports whenever
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Mode 6 is selected. The data for Channel A is output on the Channel A serial port and the
data for Channel B (in Model $S3000 analyzers) is output on the Channel! B serial port.

Mode Test: The TEST key provides basic diagnostic test results for laser power, pressure,
and temperature sensors, and the infrared spectrum that the system records for analysis.

#) ¢ (=

The LCD displays the following for a SS3000:

<TEST MODE>
ENTER SELECTION

1=CHA 2=CHB

In the case of a SS500/S52000 single channel system, this screen is not shown and one of
the screens beiow displays instead.

To view the Channel A data, press # 1 and the LCD displays the following:

<CHA SYSTEM TEST>
LASER POWER: OK
P, T SENSORS: OK
SPECTR:0OK NULL:OK

To view the Channel B data, press # 2 and the LCD displays the following:

<CHB SYSTEM TEST>
LASER POWER: OK
P, T SENSORS: OK
SPECTR:0OK NULL:OK

If a failure is delecled, the LCD dispfays “FAIL" for that component. If the LCD displays a failure for one or more of
the compaonents, refer to the Troubleshoofing section.

Scaling and Calibrating the Loop Signal
The 4-20mA current loop signal is most conveniently scaled and calibrated at the receiving end (RTU,
flow computer, etc.). The analyzer's current loop output is forced to 4mA and 20mA and the receiver is

adjusted to read “0” or full scale {usually 20 Ib/mmscf).
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Be sure to work in a non-hazardous area while handling this conneclor.

To Scale the Current Loop Signal:

1. Make sure the current loop is connected and the receiver is set for the
analyzer to source the current.

2. Force the analyzer into an error condition by disconnecting the small
inline circular connector on the cable coming from beneath the
insulation on the sample cell. When the cable is disconnected, the
display shows P/T Fail Error and the moisture concentration changes
to either O or full scale.

3. Changing the Alarm Action sefting changes the display and output
states. To change the Alarm Action settings, enter the Set
Parameter mode by pressing the # key and then the 2 key (for Mode
2). When prompted for a password, press 3142 and the * key to enter
the number.

4. Press the * key multiple times until Alarm Action displays.

5. Press the 1 mode to force the loop current to 20mA, or 0 to set the
loop current to 4 mA when an Error is present.

6. Press the * key to enter the setting. Press the # key and then press
the 1 key to return to the display of P/T Fail Error.

7. Adjust the receiver calibration control to read the appropriate value. 4
mA always represents zero concentration.

8. Reset the Alarm Action to the opposite state and adjust the receiver
calibration controls for the new state. If needed, repeat steps 5-8 to
obtain an accurate calibration over the range.

9. After obtaining an accurate calibration, reconnect the temperature
connector to restore the normal function of the analyzer.

Reading Diagnostic Data With HyperTerminal

Any computer terminal program that works with the RS-232 serial port can capture the
serial port data. The HyperTerminal program included with Microsoft Windows® is a typical
example of such a program. Before entering Mode 6, the serial port should be connected to
the computer used for monitoring the serial port and the output stream should be showing
on the screen. The number of seconds between each line of data output should be the
Spectrum Average number set in Mode 2 divided by 4. The factory default setting of
Spectrum Average of 4 gives a line of output each second. To save the data from the serial
port, use the capture feature on the terminal program. (For HyperTerminal, use the
Transfer/Capture Text function and enter a file name to identify the data you want to
capture.) Once capturing is in place, enter Mode 6.

Press # 6, which displays:
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Dump Stats Mode...

Index: O

The index counts by 50’s from 0 to 511 in a few seconds and the screen displays:

Mode

Press 1 to return to normal operation. When normal operation resumes, stop the capture of
the serial data. (For the HyperTerminal program, press Transfer/Capture Text/Stop.)
You can import this file into a spreadsheet program such as Microsoft® Excel® to plot the
data, See the next section for more information,

At the end of the spectrum data, a section displays the Intermediate calculations. This
information is important to retain if the analyzer needs to be returned to the factory for
troubleshooting.

Reading Diagnostic Data with Microsoft Excel

A spreadsheet program such as Microsoft Excel can view the data collected in the Mode 6
data dump. The data file is space-delimited and tab-delimited.

To import the file into Excel:

1. In Excel, click Open and choose the name of the spectrum file saved
in Mode 6. Be sure to select File type “all” (*.*).

2. The Text Import Wizard opens; choose the Delimited option and click
Next,

3. Choose Tab and Space options, along with selecting the Treat
consecutive delimiters as one box, and then click Finish, The
spreadsheet displays. The first few lines look like the normal serial
output data received before the Mode 6 command was entered in the
552000, Look for the row that has the cells: Idx—DC-AC.

4. Move the cursor to the first cell under AC. Select the three columns by
512 rows. (Hold the shift key down and press the End key. Hold the
shift key down and press the Down arrow key. This highlights the AC
column.)} Keep holding down the shift and press End, then left arrow.
This should highlight all three columns.

5. Click the Chart Wizard button .@ on the Task Bar.
The Chart Wizard displays.

6. Choose the X-Y (scatter) chart type and click Finish.
A graph of the spectrum displays. If the lower-red curve is very flat,
double click on it, select the Axis tab, and select Plot series on
Secondary Axis (see Figure 19 on page 41).
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Figure 19: Mode & data dump displayed in graphical format using Excel

-I_Jsin:q Sp—ectrumPIot II Software

Using a single program, SpectrumPlot II, you can perform the following diagnostic functions
for SpectraSensors’ moisture analyzers:

= Continuously viewing the serial output stream
»  Capturing downloaded data

*  Viewing and saving captured data

= Viewing previously archived data

System requirements:
= Windows 98®, 2000®, XP® operating systems
= Serial Com Port
= > 1024 x 768 screen resolution

To install the software:
1. Load the SpectrumPlot CD-ROM onto your computer,
2. In the CD-ROM drive, double-click the Installer folder.

3. Run setup by double-clicking setup.exe.
The installation screen displays.

4. Choose where to install the program.
The default is C:\Program Files\SpectrumPlot_v2.

5. Click Finish.
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To operate the software:

1. Connect the analyzer to your computer via a serial cable to receive
data.

2. In the SpectrumPlot directory chosen during installation, double-click
SpectrumPlot_v2.exe,
The application should also add a shortcut to the Start menu.

3. Select whether you would like to receive data through the serial port.
Yes, the application prompts for a COM port and streaming data

should be visible in the textbox. This data contains both measurement
and diagnostic data.

No, the application is ready to view previously saved spectrum data.

The applicalion will indicate an error if it can't access the COM port (another program may be using ). If will
timeout if data isn't received within 30 seconds (no emor indication),

4. To view spectrum, press Clear to first clear the graph and then press
# 6 on the analyzer keypad. Two plots display, DC on the left and 2F
on the right (see Figure 20 on page 43).

5. Return to Normal mode 1, otherwise the application will time out if
data isn't received within a 30 seconds. In this case any initiated
command such as “Open” will take place after 30 seconds.

6. To save the data, press the Save button, choose Directory, and
specify file name.

7. To print the graphs, press the Print button.

8. To open a previously saved spectrum, press the Open button and
choose File.
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] puctramnalal_v2_ vi

Cursor X-~Position Cursor Pad Hiouse breg
Label Y-Position
Mouse Cursor
_ Toggle Cursor Pad Mouse Zoom
Received Set Cursor Properties -Box
Serial Data Cursor Modes X
=Y
-Extents
-Zoom In
-Zoom Out

Figure 20: SpectrumPlot view

For additional functions and troubleshooting, please refer to the software instructions
included on the Spectrum Plot software c.d.
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How to Avoid Contarriinating the Anah}zer-

Contamination in the gas sampling lines can contaminate the optics and absorption cell and
cause problems. To keep the sampling lines clean and improve response at very low

moisture:

1.

5.

Make sure that a membrane separator filter is installed ahead of the
analyzer and operating. Replace the membrane if necessary. Small
amounts of glycol or amine in the gas phase should not cause
problems as they will be swept out of the sample region by the gas
flow and they do not affect the measurement in any way. If liquid
enters the cell and accumulates on the internal optics, a “Power Fail
Error” displays.

Press # and then TEST on the keypad to activate the Test mode.
Test mode will indicate a failure in laser power if the mirrors become
contaminated.

Disconnect the gas sampling inlet line from the analyzer.

Wash the sampling line with alcohol or acetone and blow dry with mild
pressure from a dry air or nitrogen source. It may be necessary to
heat the lines for a few minutes to clear residual solvent from the
lines.

Reconnect the gas sampling.

The sample cell assembly contains a fow-power Class 3B invisibie laser. Never open the sample cell flanges or
the optical assembly unless the power is tumed off.

Disconnecting or Powering-Down the Analyzer

To power-down the analyzer, disconnect power from the gas sensor circuit. There is no
specific sequence beyond that step for shutting down the analyzer.

If the analyzer is going to be shut down for some time, it is recommended that the sampling
gas line shut-off valve be turned off as well. Also, disconnect power to prevent damage from

lightning strikes.

44

55500/2000/3000 Operator's Manual



Troubleshooting

TROUBLESHOOTING

This section presents recommendations and solutions to common problems, such as gas
leaks, high humidity, excessive sampling gas temperatures and pressures, electrical noise,
and peak tracking problems. If your analyzer does not appear to be hampered by one of
these related problems, see the Table 7 on page 51.

_Gas Leaks

Probably the most common cause of erroneocus measurements is outside air leaking into the
inlet sampling line. It is recommended the inlet lines be periodically leak-tested, especially if
the analyzer has been relocated or if the analyzer has been replaced or returned to the
factory for service and the sample lines have been reconnected. Never use plastic tubing of
any kind for a sample line because water vapor can permeate the plastic lines.

Do not exceed 10 PSIG in the sample cell. Damage to the cell window may resulf.

I-ﬁgh Humidity v B _ _ -
High humidity or condensation of water in the sample lines may cause temporary high
readings. If the analyzer is exposed to these conditions for long periods, sampling lines may
take a long time to completely dry out. Allow sufficient time for the walls of the sample cell

to dry completely so that the analyzer can return to its ability to make accurate
measurements.

Humidity levels higher than expected may be caused by leaks in the sample system or
tubing leading to the analyzer. All wetted parts should be made of stainless steel wherever
possible. Materials such as vinyl, rubber, or PYC will dramatically impair the instrument'’s
measurement performance and will interfere with accuracy. Pressure regulators installed
upstream of the analyzer should be of high quality and fitted with stainless steel
diaphragms.

Any hygroscopic material (dust or glycol} in the lines or sample cell can further increase the
time needed to return the measurements to normal levels,

Contamination and long exposure to high humidity are valid reasons for periodically
cleaning the gas sampling lines (as outlined in the How to Avoid Contaminating the
Analyzer).

Excessive Sampling Gas Temperatures and Pressures

Errors can arise from sample cell temperature and pressure that exceed the ranges allowed
by the software. These ranges are 0.7 to 1.7 bar (10.3 to 25.0 PSIA) for pressure and -20°
to +50°C (4 to 122 °F) for temperature. Inlet sampling gas temperatures and pressures
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must stay within these ranges in order to obtain accurate measurements. P/T Fail Error
displays on the LCD outside this range.

If the pressure, temperature, or ofher readings on the LCD are suspect, they should be checked against the
specifications in the Specifications secfions starting on page 10.

Electrical Noise
High levels of electrical noise can interfere with l[aser operation and cause it to become
unstable. Always connect the analyzer to a properly grounded power source.

Verification of Offset Parameter
If it seems the concentration values are off by a fixed amount above actual, the zero offset
parameter may need to be adjusted. There are two ways to check if the zero offset
parameter needs to be adjusted. The first is by using a dry gas sample (<1ppmv) consistent
with the background gas the analyzer was designed to measure. The second way to
perform a zero offset adjustment is by using a very reliable and efficient desiccant dryer. If
and only if the analyzer reads more than four ppmyv is it necessary to make any zero offset
adjustments to the analyzer. Zero offset adjustments are made in whole ppmv increments.
Access the parameter “Zero Offset” and add the amount measured to the existing value.

For example, if after the reading on the analyzer stabilizes and it reads four and the current
offset Is eight, then the “Zero Offset” parameter should be changed to 12. For more
information contact service at the factory.

Peak Tracking Reset Procedure

The analyzer’s software is equipped with a peak tracking function that keeps the laser scan
centered on the water vapor absorption peak. Under some circumstances, the peak-tracking
function can get lost and lock on to the wrong peak. A large difference in the values of PKDf
and PkD1 on the display in the Diagnostic Mode 4 can indicate such a problem. If the
difference between PKDf and PkD1 is more than 4, or Tracking Error is displayed, the peak
tracking function should be reset. To reset the peak tracking function for Channel A and B:

1. Enter the user parameter Mode 2
. Enter customer password: 3142
. Press the * key until the peak tracking parameter appears

2
3
4. Enter 2 (reset) to turn off the peak tracking
B. Press the * key to enter change

6

. Press # 1 to return to Normal mode

For Channel B, use the same procedure above except use Mode 5 to read the diagnostic
data and use Mode 3 to set the parameters. This should restore the peak tracking function.
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"Instrumént F_'Fc;blems

If the instrument does not appear to be hampered by gas leaks, high humidity, excessive
sampling gas temperatures and pressures, electrical noise, or a peak tracking problem,

refer to the Instrument Problems matrix before contacting your representative for service.

How to Resolve Potential Instrument Problems

Symptom Response

Non-Operation {(at start up): Is the power connected to both the
analyzer and power source? Is the
switch on?

Non-Operation (after start up): Is the power source good? (100 to 250
VAC @ 50-60 Hz, 8-16 VDC, 18-32
VDC).

Check fuse(s).

Contact sales representative for further
troubleshooting.

Power Fail Error Verify power failure by pressing # 4
and checking the DC value. Ifitis
greater than 500, then the Power
Failure is spurious. Return to # 1 and
see if the error has changed.

If the power is less than 50, turn off
the power to the unit and check the
optical head cables for a loose
connection. Do not disconnect or
reconnect any optical head cables
with the power connected.

Check the inlet and outlet tubes to see
if they are under any stress. Remove
the connections to the inlet and outlet
tubes and see if the power goes up.
Perhaps the existing tubing needs to be
replaced with stainless steel flexible
tubing.

Capture a data dump (# 6) and send
the file to SpectraSensors.

Possible Alignment problem.

Possible mirror contamination issue,
contact sales representative for service
information.
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How to Resolve Potential Instrument Problems

Symptom

Display shows Null Failure

Response

Verify Null failure by pressing # 4 and
checking the zero reading is outside
the range of -40 to 40. If not, the Null
Fail is spurious. Return to 1 and see if
the error has changed.

Move the jumper JMP1 on the HC12
main board next to the Pre-pot.

Capture a data dump (# 6) and send
the file to SpectraSensors.

Spectrum Faif Error

Verify Spectrum Failure by pressing #
4 and checking the index value. If it is
within a few counts of xleftvmr or
xrightvmr, then it is a real Spectrum
Failure.

Check optical head cable connections.
Do not disconnect or reconnect any
optical head cables with the power
connected.

Turn the analyzer off for 30 seconds
and then turn it on again.

Reset the peak tracking.

If the index is within a few counts of
xleftvmr, then decrease the midpoint
value by three mA. (This is most likely
if the unit is either very hot or very
cold compared to the normal operating
temperature.)

If the index is within a few counts of
xrightvmr, then increase the midpoint
value by three mA. (This is most likely
if the unit is either very hot or very
cold compared to the normal operating
temperature.)

Capture a data download (# 6) and
send the file to SpectraSensors.

Front panel display is not lighted and no
characters appear

Check for correct voltage on terminal
block input. Observe polarity on DC
powered units.

Check for correct voltage after fuses.
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How to Resolve Potential Instrument Problems

Symptom

Response

Check for 5¥DC on red wires and
12VDC on yellow wires from power
supply (black wires are ground).

Check connections on display cable.

Front panel display is not lighted and
characters appear

Check for 4.3 VDC on pin 15 of 12
going to the display.

Strange characters appear on front panel
display

Check connections on display cable.

Pressing keys on front panel do not have
specified effect

Check connections on keypad cable.

No reading on device connected to
current loop

Make sure that connected device can
accept 4-20 mA signal from
SpectraSensors. The analyzer can only
source current.

Make sure the device is connected to
the correct pins on the green
connector.

Check the open circuit voltage across
the current loops pins 6 and 7 (Pins 8
and 9 as well for the SS3000) on the
green connector.

Replace the current loop device with a
milliampere meter and look for current
between 4 mA and 20 mA. A
voltmeter connected across a 250-ohm
resistor can be used instead of the
milliampere; it should read between 1
and 5 volts.

On two channel units, swap the cabies
to the two current loop boards and see
if the problem moves from one channel
to the other.

Reading Is stuck at 4-mA or 20-mA

Check display for error message.
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How to Resolve Potential Instrument Problems

Symptom

Response

Cn the current loop board, check the
voltage between the end of the resistor
R1 closest to the jumper and ground. If
the water reading is high, the voltage
should be near 1VDC. If the water
reading is low, the voltage should be
near 4.7VDC. If not, the problem is
probably on the HC-12 main board.
Return to factory for service.

Reading seems fo always be high by a
fixed concentration

Increase the value of Zero Offset by
the amount the reading is high in ppmv

(1 Lb/mmscf = 21.1 ppmv). This will
lower the reading.

If the Zero Offset needs to be
increased above 40, then the optical
head is probably leaking and the unit
must be returned to the factory for
repair.

See Verification of Offset Parameter.

Reading seems to be high by a fixed
percentage of concentration

Increase the value of RCalb by the
same percentage that the reading is
high.

Reading is erratic or seems incorrect

Check for contamination in the sample
system, especially if the readings are
much higher than expected.

Capture a data dump (# 6) and send
the file to SpectraSensors.

Reading goes to “0”

If Alarm Action is set to 0, look on
display for an error message.

Reading goes to full scale

If Alarm Action is set to 0, look on
display for an error message.

Gas concentration is greater than or
egual to full scale value.

Serial Output is displaying garbled data

Make sure the computer COM port is
set for 9600 baud, 8 data bits, 1 stop
bit, no parity, and no flow control.

Serial Qutput is providing no data

Make sure the computer COM port is
set for 9600 baud, 8 data bits, 1 stop
bit, no parity, and no flow control.
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How to Resolve Potential Instrument Problems

Symptom Response

Make sure the connections are good.
Verify the correct pin connections with
an ohmmeter.

Make sure the cable is plugged into the
correct COM port that is selected by
the terminal program.

Verify actual error by pressing # 1
PT Fail Error until the error message does not
change.

Check that the middle cable on the top
of the unit is tight. Remove and
reconnect the cable.

If the pressure reading is incorrect,
check the connector on the pressure
transducer. Check the pressure
connector on the backplane board,

If the temperature reading is incorrect,
check the connector on the cell temp
sensor. Check the temp connector on
the backplane board. (Note: A temp
reading greater than 150C indicates a
short circuit on the temp-sensor leads;
a reading of less than -40°C indicates
an open circuit).

Switch off power, wait 30 seconds, and

LCD do t update. Unit is locked up.
©8 not upaate. Lnt P then switch power back on.

Table 6: Instrument problems matrix

_Serv_ice éontact

If the troubleshooting solutions do not resolve the problem, contact your sales
representative. Also contact your sales representative for a Return Materials Authorization
Number before returning the analyzer to the factory. Your representative can diagnose
whether the analyzer can be serviced on-site or shouid be returned to the factory.

Disclaimers
SpectraSensors accepts no responsibility for consequential damages arising from the use of
this equipment. Liability is limited to replacement and/or repair of defective components.

This manual contains information protected by copyright. No part of this guide may be
photocopied or reproduced in any form without prior written consent from SpectraSensors.
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_WarEanty

The manufacturer warrants the items delivered shall be free from defects (latent and
patent) in material and workmanship for a period of one year after delivery to the Buyer,
The Buyer’'s sale and exclusive remedy under this warranty shall be limited to repair or
replacement. Defective goods must be returned to the manufacturer and/or its distributor
for valid warranty claims. This warranty shall become inapplicable in instances where the
items have been misused or otherwise subjected to negligence by the Buyer.

Notwithstanding any other provision of this contract, no other warranties, whether statutory
or arising by operation of law, expressed or implied, including but not limited to those of
merchantability or fitness for particular purpose, shall apply to the goods or services
hereunder, other than the repair and replacement warranty above. Seller shall in no event
be liable to Buyer or any third party for any damage, injury or loss, including loss of use or
any direct or indirect incidental or consequential damages of any kind.
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powering down, 44
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using the keypad, 29
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Calibration, 29, 32, 33, 34, 39
Connecting gas lines, 19
Connecting the electrical power, 20
Contaminating the analyzer, 44
Data download, 37
DC power, 20, 25
Diagnostic functions, 41
Diagnostic parameters, 37
Diagnostic test, 38
Diagrams of analzyers and enclosures, 15, 16
Disconnecting analyzer, 44
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Electrical power, 20
Enclosures
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Errors, 37
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Gas concentration, 37
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High temperatures and pressure, 45
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HyperTerminal, 26, 27, 39, 40
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Inspecting the analyzer, 7
Installing the analyzer, 17
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diagnostic test, 38
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mode 4- diagnostic data, 36
mode 5-diagnostic parameters, ch. B, 37
mode 6-data download, 37
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peak tracking, 35
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Laser sample cell, 5
LCD, 10, 11, 13, 26, 29, 31, 33, 35, 38, 46, 51
Mounting the analyzer, 18
Naticnal Institute of Standards and Technology, 28
Null Failure Error, 48
Output signals, 22
connecting 4-20mA output, 23
Parameter changes, 30
Peak tracking, 35
Peak tracking reset, 46
Plastic tube, 19
Power down, 44
Power on, 26
Power supply, 20
Pressure, 5, 29, 32, 35, 38, 44, 45, 46, 51
Pressure measurement, 35
Problems with analyzer, 45, 47
PSIG (Pounds per square inch gauge), 19
RCalb, 32, 33, 50
Reading data, 27, 39
with HyperTerminal, 39
with Microsoft Excel, 40
Receiving data, 26
HyperTerminal, 26
RS-232 cutput, 26
Scaling and calibrating loop signal, 38
Serial outputs, 22, 25
Shut down analyzer, 44
SpectraSensors, 4
service contact, disclaimers, warranty, 51
software to receive data, 26
SpectrumPlot II software, 41
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552000, 4, 29, 40
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