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ARC RESOURCES LTD. PIPE, VALVE AND FITTING SPECIFICATIONS
REVISED: JULY 18, 2007 CARC resounces cro
REVISION NUMBER: 1.0 '

SPEC N ASME PIPING SPECIFICATIONS
REVISION 01 NOTES

DATE July 18, 2007

The fallowing NOTES apply to all ASME Piping Specifications
1 corresion allowances for Ihreaded connections are reduced if utilizing minimum of Sch 80,
threaded connections not recommended in vibrating or sour service applications

2 shor radius elbow and returns shall nol be used unless they satisfy the specification of the pipe and pressure raling restrictions imposed by ASME
B16.28, Paragraph 2 (deraled lo B0% max. allowable siress value)

3 forged steel fitting to ASME B16.11

4 bultwelding fitting to ASME B16.9

5 forged C.S. branch outlet filtings lo MSS SP-87
[ swage(d) nipples and bull plugs to MSS SP-95

7 steel pipe unions to MSS SP-83

8 blanks to API Std. 580

a all valves shail meet ASME B186,34 requirements

10 far > 1/2" all thickness pipe and fittings A 108 B / A 234 WPB require additional testing to meet ASME B31 3 requirements
for MOMT A 333 6/ A 420 WPLS are acceplable allematives (as applicable) to meat MDMT requirements

" use PWHT for preduction welds if WPS was qualified with PWHT to control hardness Evidence of hardness cantrol consisting of third party
inspections on sample welds shall be included in the contractar's quality contral manual. In particular, all weld procedures for sour piping systems
must demaonstrate that the weld metal, heat affected zone and parent metal through-thickness hardness levels will not exceed 22 HRC or 200 HBW

(at 500 kg) as defined in NACE MRO175.
Welds that do not comply with the above requirements or that do not have evidence of hardness contral must be post-weld heat lreated

12 on caiculated pipe wall thicknessess, fitting wall thickness to malch calculated pipe value

13 trunnion mounted ball valve

14 In sour sefvice CSA 2662 applicalions, malerials shall conform to the applicable CSA specification - that is: CSA £245.1, Section 16 for linepipe -
CSA Z245.11, Section 12 for fittings - CSA 2245 12, Saclion 13 for fianges - CSA 2245 15, Section 13 for valves - NACE approved filtings, flanges
and valves meet the carresponding CSA code - il s acceptable 1o utilize NAGE approved pipe provided thal the microhardness Is confirmed at a
maximum of 248 Vickers

15 Low Temp refers lo sy based on A333-6 pipe (L and SL series) and is restticted by the A352 LCB flanges on the valves
16 SFRF= Slip-on Flange Raised Face, TFRF = Threaded Flange Raised Face To be used in "Sweat Servica" 150 and 300 ANSI Only

17 Slud length must accommodate nut and at a minimurm 2 exposed lhreads on each end

18 Consult Assel Integrity Group for corect material selaction. Valves with pecific corrosion resistant propedies may be required

SPEC|ANSI Rating
A= 150
B= 300
C= 600
D= 900
E= 1500




ARC RESOURCES LTD. PIPE, VALVE AND FITTING SPECIFICATIONS _
REVISED: JuLY 18, 2007 (AR mesounces o
REVISION NUMBER: 1.0 -

SPEC AL ASME PIPING SPECIFICATIONS

REVISION 01

DATE July 18, 2007

SERVICE: LOW TEMP - SWEET HYDROCARBONS ANSICLASS: 150 RF

DESIGN PRESSURE: 1828 kPag (265 psig) @ 38 C (100 F) - See Note 15 CODE: ASME 8313
TEST PRESSURE: 2742 kPag (397 psig)

TEMPERATURE LIMITS: -4510 149 C (-50to 300 F) RATING: ASME/ANSI B16 5

CORROSION ALLOWANCE: 1.6 mm PWHT: if pipe wall thickness > 19 mm - see Note 11 also

NDT: Visual, 10% of all buttwslds for each welder to be 100% radiographed

GENERAL: all piping components require proven notch toughness properties - test shall be conducted at -45 C (-50 F) in accordance with ASME B31 3 code

see ASME PIPING SPECIFICATON 'N' for a description of relevant NOTES
PV&F Specs not to be used for amine, cryogenic, CO2, acid gas, caustic, HVP or LPG services

PIPE
NPS RATING CONN DESCRIFTION NOTES
12t02 Sch 80 SW / Serd ASTM A 333 Gr.6 (SMLS) PE/ TBE 1
21010 Sch 40 BW ASTM A 333 Gr.6 (SMLS) BE
12 STD BW ASTM A 333 Gr.6 (SMLS) BE
FITTINGS
ITEM NPS RATING CONN DESCRIPTION NOTES
CAP 12to2 Class 3000 Serd ASTM A 350 LF2 3
2to 10 Sch 40 BW ASTM A 420 WPLE 4
12 STD BW ASTM A 420 WPL6 4
COUPLING 1210 Class 3000 Serd ASTM A 350 LF2, full & hail
CROSS iz 1o Ciass 3000 Serd ASTM A 350 LF2
1210 Class 3000 Serd ASTM A 350LF2, 458 90 3
21010 Sch 40 LRBW ASTM A 420 WPLB, 45 & 90, straight & reducing 2,4
12 STD LRBW ASTM A 420 WPLS, 45 & 90. straight & reducing 2.4
122 Class 3000 Serd ASTM A 350 LF2 [
1R2to 112 Class 150 sw ASTM A 350 LF2 bore to Sch 80 pipe
102 Class 150 SFRF or TFRF ASTM A 350 LF2 16
2to 10 Class 150 RFWN ASTM A 350 LF2, bored to Sch 40 pipe
12 Class 150 REWN ASTM A 350 LF2, bored to STD pipe
12t 2 Sch 80 Serd ASTM A 333 Gr.8 (SMLS), 100 mm long min, TBE 1
2010 Sch 40 BWY ASTM A 420 WPLE, concentric / ecceninic 4
12 sTp BW ASTM A 420 WPLS, concentric f sccentric 4
1210 112 Cilass 3000 SW ASTM A 350 LF
12 to 2 Sch 80 Serd or PE ASTM A 350 LF2 or A 333 Gr.6 (SMLS), match pipe & conn
17210 2 Class 3000 Scrd ASTM A 350 LFZ
21010 Sch 40 BwW ASTM A 420 WPLS, straight & reducing 4
12 STD W ASTM A 420 WPLE, straight & reducing 4
122 Class 3000 Scrd ASTM A 350 LF: 5
i2to2 Class 3000 Scrd ASTM 4 350 LF 7
24 Sch 40 BW ASTM A 350 5
VALVE§
ITEM NPS RATING CONN DESCRIPTION NOTES
BALL =2 WOG 2000 Serd A 350 LF2 body, 316 S5 trim, AP| 602607 [}
2t06 Class 150 RF LCC body, 316 SS trim to AP| 607/608, lever operator 9
8to 12 Class 150 RF LCC body, 318 SS lrim to API 607/608, gear op = 8* 9. 13
CHECK £1172 800 API Serd A 350 LF2 body, tim No. 8 lo AP 602 E]
21012 Class 150 RF LOCC body, trim Ne. 8 to API 600 9
GATE <12 BOO AP Sord A 350 LF2 body, lnm No. 8 to APTE02, handwhes! a
21012 Class 150 RF LEC body, trim No. 8 to API 800, gear op = 8" 9
GLOBE <12 800 API Serd A 350 LF2 body, tnm No. B to AP 602, handwheal 9
2t012 Class 150 RF LEC body, trim No. 8 to AP| 600, gear op 2 & 9
NEEDLE 210 304 Class 6000 Scrd A350 LF2 bady & 316 S tim E]
MISCELLANEOUS
ITEM NPS RATING CONN DESCRIPTION NOTES
BLIND 11012 Class 150 RF ASTM A 350 LF2 _ 8
GASKET 112 Class 150 RF spiral wound, flexible graphita filler, 304 SS windings,
API 801, carbon stesl centering fing
NUTS ASTM A 184 2H, heavy hexagon
STUD ASTM A 193 B7, threaded full lengm 17
PLUG 12102 Sch 80 Serd Bull, ASTM A 350 LF2 or A 333 Gr 6 (SMLS) [

M2tz Class 3000 Serd Hex Head, ASTM A 350 LF2 3




ARC RESOURCES LTD. PIPE, VALVE AND FITTING SPECIFICATIONS
REeVISED: JuLy 18, 2007

REVISION NUMBER: 1.0

Q\R RESOURCES LTD

SPEC C
REVISION 01
DATE July 18, 2007

ASME PIPING SPECIFICATIONS

SERVICE:

TEST PRESSURE:

NDT:

DESIGN PRESSURE:

TEMPERATURE LIMITS:
CORROSION ALLOWANCE:

SWEET HYDROCARBONS

10,205 kPag (1,480 psig) @ 38 C (100 F)

15,307 kPag (2,220 psig)

-2910 149 C (-20to 300 F) RATING: ASME/ANSI B16.5

1.6 mm PWHT: if pipe wall thickness > 19 mm - see Note 11 also

Visual, 10% of all buttwelds for each welder to be 100% radiographed

ANSICLASS: 800 RF
CODE: ASME B31.3

GENERAL: see ASME PIPING SPECIFICATON 'N' for a description of relevant NOTES
PV&F Specs not to be used for amine, cryogenic, CO2, acid gas, caustic, HVP or LPG services.
PIPE
NPS RATING CONN DESCRIPTION NOTES
1/2 to 344 Sch 160 SW i Serd ASTM A 106 B (SMLS) PE / TBE
1t011/2 Sch 80 SW / Scrd ASTM A 106 B (SMLS) PE/ TBE 1
3 Sch 40 BwW ASTM A 106 B (SMLS) BE
2,4t086 Sch 80 BW ASTM A 106 B (SMLS) BE
8to 12 Sch 80 min. (calc WT & BW ASTM A 106 B (SMLS) BE 10
MDMT)
FITTINGS
ITEM NPS RATING CONN DESCRIPTION NOTES
CAP 1/2t0 1172 Class 3000 Serd ASTM A 105 3
3 Sch 40 BW ASTM A 234 WPB 4
2. 41012 Sch 80 min W ASTM A 234 WPB 4. 10, 12
2101172 Class 3000 serd ASTM A 105, full & half 3
/210 1172 Class 3000 scrd ASTM A 105 3
12t011/2 Class 3000 Serd ASTM A 105, 45 & 90 3
3 Sch 40 LRBW ASTM A 234 WPB, 45 & 90, sraight & reducing 2,4
2 41012 Sch 80 min LRBW ASTM A 234 WPB, 45 & 90, straight & reducing 2,4.10,12
/2101172 Class 3000 Serd ASTM A 105 ]
Class 800 RFWHN ASTM A 105, bored to Sch 40 pipe
2.4t012 Class 600 RFWN ASTM A 105, bored to Sch B0 min. pi 12
1/2 to 3/4 Sch 180 Serd ASTM A 106 B (SMLS) norm, 100 mm long min, TBE
10112 Sch 80 min Scrd ASTM A 108 B (SMLS) riorm, 100 mm leng min, TRE 1
3 Sch 40 BwW ASTM A 234 WPEB, concenlric | eccentric 4
2.41012 Sch 80 min BW ASTM A 234 WFPB, concentric / 4,10, 12
1i2to 1172 Class 3000 SW ASTM A 105 5
112 to 3/ Sch 180 Scrd or PE ASTM A 105 or A 106 B (SMLS), match pipe & conn 6
1to 1142 Seh B0 min Scrd or PE ASTM A 105 or A 108 B (SMLS), match pipe & conn [
12101162 Class 3000 Scrd ASTM A 105 3
3 Sch 40 BW ASTM A 234 WPB, straight & reducing 4
2.4t012 Sch 80 min BW ASTM A 234 WPB, straight & reducing 4. 10,12
THREADOLET 12101172 Class 3000 Serd ASTM A 105 5
UNION 1210 1172 Class 3000 Scrd ASTM A 105 7
WELDOLET 3 Sch 40 BW ASTM A 105 5
2.4 Sch 80 BW ASTM A 105 5
VALVES
ITEM NPS RATING CONN DESCRIPTION NOTES
BALL =112 WOG 2000 Scrd A 105 body, cr. plated trim, API 602/807 ]
2,3 Class 600 RF WCB body, cr. plated trim to API 607, lever op 9
4to12 Class 500 RF WCB body, cr. plated trim to AP| 807, goar op > 4" 8, 13
CHECK =112 Class 800 Serd A 105 body, tim No. 8 to AP| 802 E]
21012 Class 600 RF WCB body, Irim Mo._8 to AP| 600 i
GATE =112 Class 800 Serd A 105 body, trim No. 8 lo AP 802, handwhee! -]
2012 Class 800 RF WCE body. tim No. 8 to AP| 800, gear op = " ]
GLOBE =112 Class 80O Serd A 105 body, trim No. B ta API 802, handwheel E]
21012 Class 600 RF wcam.mmm.ammlsoo,gearggzﬂ' 9
NEEDLE 17210 34 Class 6000 Serd A 105 body & 316 55 Irim ]
MISCELLANEQUS
ITEM NFS RATING CONN DESCRIPTION NOTES
BLIND 21012 Class 800 RF ASTM A 105 8
GASKET 2t0 12 Class 600 RF spiral wound, flexible graphite filler, 304 SS windings,
API 801, carbon steel centering ring
NUTS ASTM A 184 2H, heavy hexagon
STUD ASTM A 193 B7, threaded full length 17
PLUG 1W2ta 112 Sch XXS Serd Bull, ASTM A 105 or A 108 B [SMLS) 8
12101 12 Class 3000 Scrd Hex Head, ASTM A 105 3
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CSA Z662 PIPING SPECIFICATIONS

SPEC: csLz
ANSI CLASS: 600
REVISION: 08
REVISION DATE Mar05/2013

. forged steel fitting to meet ASME B16.11
. forged C.S. branch outlet fittings to MSS SP-97

. steel pipe unions to MSS SP-83
. blanks to API Std. 590

2

3

5

6. swage(d) nipples and bull plugs to MSS SP-95
7

8

9

. all valves shall meet ASME B16.34 requirements
12. on calculated pipe wall thicknesses, fitting wall thickness to match calculated pipe value
13. trunnion mounted ball vaive
15. barred tees shall be stress relieved and have MPI as per CSA 7245.11
16. for use with weldolets at a branch connection
18. all ASME carbon steel components shall meet the requirements of NACE MR0175 - ISO 15156-2 for SSC Region 3

SERVICE: SOUR PROCESS FLUIDS - LOW TEMP CODE: (CSAZ662 CSA CLASS: PN 100
DESIGN PRESSURE: 9,930 kPag (1440 psig) @ 38 °C (100 F) TEST PRESSURE: 13,902 kPag (2,016 psig)
TEMPERATURE LIMITS:  -45 to 120 °C (-50 to 248 F) RATING: (CSAZ7245.12
CORROSION ALLOWANCE: 1.6 mm PWHT: if pipe wall thickness > 31.8 mm
LOCATION FACTOR: 0.625 HARDNESS:  10% min. on all welds - hardness must be < 200 BHN
RADIOGRAPHY:  100% of all butt welds for each welder to be 100% radiographed
ITEM Sizes (NPS) Rating Connection Material/Code Notes
Pipe Yto¥% Sch 160 THD/SW ASTM A 333 Gr. 6, Seamiess, PE 3,18
1to 1% Sch 160 THD/SW ASTM A 333 Gr. 6, Seamless, PE 3,18
2t06 Sch 40 BW CSAZ7245.1, Gr. 359, CAT Il, M45C, SS, SMLS, BE
810 10 5ch 40 (calc WT) BW CSA 7245.1, Gr. 359, CAT li, M45C, S5, SMLS, BE
12 Sch XS (calc WT)  BW CSA 7245.1, Gr. 359, CAT |l, MA45C, 55, SMLS, BE
Fittings Cap Y“toll: Class 3000 THD ASTM A 350 LF2 CL1 3,18
2tob Sch 40 BW CSA 7245.11, Gr. 359, CAT II, M45C, S
8to 10 Sch 40 min BW CSA 7245.11, Gr. 359, CAT Il, M45C, SS 12
12 Sch XS min BW CSA 7245.11, Gr. 358, CAT Il, M45C, SS 12
Coupling Ytol% Class 3000 THD ASTM A 350 LF2 CL1, full & half 3,18
Cross ¥tollk Class 3000 THD ASTM A3S50LF2 CL1 3,18
Elbow Y%tol¥ Class 3000 THD ASTM A 350 LF2 CL1, 45 & 90 3,18
2to6 Sch 40 LRBW CSA 7245.11, Gr. 359, CAT Il, M45C, SS, 45 & 90, straight & reducing 2
81010 Sch 40 min LRBW CSA Z245.11, Gr. 359, CAT il, M45C, SS, 45 & 90, straight & reducing 2,12
12 Sch XS min LRBW C5A 724511, Gr. 359, CAT Il, M45C, SS, 45 & 90, straight & reducing 2,12
Eibolet Ytol¥ Class 3000 THD ASTM A 350 LF2 CL1 5,18
Flange 2to4 Class 600 RFWN ASTM A 350 LF2 CL1, bored to Sch 80 pipe 16, 18
2tob Class 600 RFWN C5A7245.12, Gr. 359, CAT Il, M45C, SS, bored to Sch 40 pipe
81to 10 Class 600 RFWN CSA 7245.12, Gr. 359, CAT II, M45C, SS, bored to Sch 40 min. pipe 12
12 Class 600 RFWHN CSA2245.12, Gr. 359, CAT Il, M45C, 55, bored to Sch X5 min, pipe 12
Nipple %to% Sch 160 THD ASTM A 333 Gr 6. (SMLS) norm, 100 mm long min, TBE 18
1tol¥% Sch 160 THD ASTM A 333 Gr 6. {SMLS) norm, 200 mm long min, TRE 18
Reducer 2to6 Sch 40 BW CSA 7245.11, Gr. 359, CAT I, M45C, SS, concentric/eccentric
8to 10 Sch 40 min BW CSA 2245.11, Gr. 359, CAT Il, M45C, SS, concentric/eccentric 12
12 Sch XS min BW CS5A Z245.11, Gr. 359, CAT |l, MA45C, S5, concentric/eccentric 12
Sockolet Ytol¥ Class 3000 SW ASTM A 350 LF2 Cl1 5,18
Swage Yoto% Sch 160 THD or PE ASTM A 350 LF2 CL1 or A 333 Gr. 6 (SMLS), match pipe & Conn 6,18
1tol% Sch 160 THD or PE ASTM A 350 LF2 CL1 or A 333 Gr. 6 [SMLS), match pipe & Conn 6, 18
Tee Yitol¥% Class 3000 THD ASTM A 350 LF2 CL1 3,18
2to 6 Sch 40 BW CSA 7245.11, Gr. 359, CAT I, M45C, SS, straight & reducing 15
81010 Sch 40 min BW CSA 7245.11, Gr. 359, CAT II, M45C, SS, straight & reducing 12,15
12 Sch XS min BW CSA7245.11, Gr. 359, CAT Il, M45C, SS, straight & reducing 12, 15
Threadolet Ytol¥ Class 3000 THD ASTM A 350 LF2 CL1 5,18
Union Y%tol¥ Class 3000 THD ASTM A 350 LF2 CL1 7,18
Weldolet 2to4 Sch B0 BW ASTM A 350 LF2 CL1 5,18
Valves Ball <1% Class 800 THD A 350 LF2 CL1 body, 316 SS trim, 2000 # to AP| 607 9,18
2 Class 600 RF CSA Z245.15 or B16.34 LF2 or LCC body, 316 SS trim to API 607, lever operator 9
3,4 Class 600 RF CSAZ245.15 or B16.34 LF2 or LCC body, 316 SS trim to API 607, lever operator 9,13
61012 Class 600 RF CSA 7245.15 or B16.34 LF2 or LCC body, 316 SS trim to APl 607, gear op > 4" 9,13
Check <1% Class 800 THD A 350 LF2 CL1 body, trim No. 12 to API 602 9,18
2to 12 Class 600 RF CSA 7245.15 or B16.34 LF2 or LCC body, trim No. 12 to APl 600 9
Gate <1% Class 800 THD A 350 LF2 CL1 body, trim No. 12 to API 602, hand wheel 9,18
2t012 Class 600 RF CSA Z245.15 or B16.34 LF2 or LCC body, trim No. 12 to API 600, gearop>6" 9
Globe <1% Class 800 THD A 350 LF2 CL1 body, trim No. 12 to APl 602, hand wheel 9,18
21012 Class 600 RF CSA 224515 or B16.34 LF2 or LCC body, trim No. 12 to APl 600, gear op>6" 9
Needle Yito % Class 3000 THD 316 SS body & 31655 trim 9,18
Misc.  Spectacle Blind 2 to 12 Class 600 RF ASTM A 516 70 N (impact tested) 8, 18
Gasket 2t012 Class 600 RF spiral wound, flexible graphite filler, 316 5SS windings,
ASME B16.20, carbon steel centering ring
Nuts ASTM A 194 2HM, heavy hexagon
Studs ASTM A 193 B7M, threaded full length
Plug Yitol¥ Sch XXS THD Bull, ASTM A 350 LF2 CL1 or A 333 Gr. 6 (SMLS) 6,18
Yitol¥% Class 3000 THD Hex Head, ASTM A 350 LF2 CL1 3,18
Notes: 2. short radius elbow and returns shall not be used




PIPE DESIGN TEST OPERATING INSULATION X HARDNESS FLUID
PIPE CA. MATERIAL PRESS. | TEMP. | MDMT| PRESSURE | PRESS. TEMP. | THICK.| HEAT RAY STRESS TESTING SERVICE RADIOGRAPHY P&ID LIST
SIZE IDENT  SPEC. NO. FLUID FROM TO CODE SCH {mm) {smls) (kPag) {°c) (°C) (kPag) ({kPag) °c) {mm) | TRACE | {min %) | RELIEF {min %) CATEGORY CRITERIA NOTES NO. REV,
6 - PW AL 100 Produced Water Hose from P-200 Discharge Line 101 CSA 7662 40 1.6 A3336 1895 38 -45 2843 600 5 38H 10 normal normal 2. 0818081166,2098/01 0
6 - PW AL 101 Produced Water Line 100 Line 102 CSA 7662 15.3 PE4710 1378 38 -45 2067 600 5 - normal 0818081166.2098/01 0
6 - PW AL 102 Produced Water Line 101 P-210 Inlet CSA 7662 40 1.6 A3336 1895 38 -45 2843 600 5 25H 10 » - normal normal 2 0818081166.2099/01 0
4 - PW C 103 Produced Water P-210 Outiet Line 104 CSA 2662 80 1.6 A3336 9930 38 -45 14895 1000 5 25H 10 normal normal 2 0818081166.2099/01 1
4 - PW csLz 104 Produced Water T-01 P/L From 14-15-81-16 W6M T-02 P/L To 8-13-81-17 W6M CSA 2662 40 1.6 Gr 359 Cat Il 9930 38 -45 12413 1000 5 25H = 100 - 10 normal CSA SOUR 1,7,11 0818081166.2100/01 1
6 PW AL 105 Produced Water Line 100 Dugout CSA 7662 153 - PE4710 ATM 38 -45 ATM 5 - - normal 6 0818081166,2098/01 0
1. insulate pipe sections to first elbow below ground 6. Nno pressure test - atmospheric vent or drain 11, CSA pressure test 1.25 x design pressure
2 insulate pipe sections outside building and utilidors 7. pipe sections underground to be coated with Shaw YJ1 or equal 12 CSA pressure test 1.4 x design pressure
3. NPT piping 8. internally coated pipe with Devoe Devchem 253, 3M Scotchkote 134, or equal 13. future piping
4, reduced corrosion allowance 9. reduced design pressure 14. deviate from ARC spec
5. insulate and electric heat trace pipe sections outside buildings and utilidors 10. CSA piping - test @ 1.5 x design pressure {ASME pressure test) 15, in service test
REV DESCRIPTION BY DATE CHKDJAPPD| JOB No. PERMIT
0 ISSUED FOR CONSTRUCTION MS | 2013/05/14 1360 SUITE 200, 319 - 2nd Ave SW
CALGARY, AB T2P 0C5

1 | REJISSUED FOR CONSTRUCTION s | 2013/05/22 1360 Sy % A RESOURCES LTD. P s

o\ (403) 387-2535 FAX

§ T M, SRIeF A :

3 - "

} # 20770 _ N ENGINEERING RECORD PARKLAND

A DRAWN: M. SCHOCK DATE: 2013/05/14 08-18-81-16 WM

CHECKED: DATE: 8-18 PUMP INSTALLATION
APPROVED: DATE: LINE LIST
ENGINEER: T.SKIPPEN DATE: 2013/05/14 DWG. 0818081166.1500/01 | e 1
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ZNORAFTING\JOBSNARC RESOURCES LTDVARC SYMBOL SHEET REV C.OWG

E: 227 x 34"

DRAWING SHEET SIZ

( INSTRUMENTATION TABLE Y LINE NUMBERING Y FACILITY EQUIPMENT NUMBERING )
e 5 INSULATION THICKNESS AND DESIGNATION: | EQUIPMENT NUMBERING STARTS WITH A LETTER
CONTROLLERS DEVICES SWITCHES ALARM DEVICES TRANSMITTER o8l @ CHOSEN FROM THE. EQUIPMENT TG THiE o
9| 5 3 = B om 386T-ic H — HEAT CONSERVATION SUITS THE EQUIPMENT TO BE DESCRIBED. FOLLOWING
Al gl O W o — C - COLD CONSERVATION THE EQUIPMENT TAG ARE THREL DIGIT CATEGORY
- w7 z z mo|l 2 8 . W z _NUMBER PP — PERSONAL PROTECTION NUMBER FROM THE EQUIPMENT NUMBERING LIST.
i o £ < z Z| O z Z| © ol Y g | W | o| @ ET - ELECTRICAL TRACE ]
| a T . 5> o « s S| E s gl E T P -9 o = £ 0 3 s SPfCIFlGATIDN OT — GLYCOL TRACE EXAMPLE: E-315
G Sl 810 Eol B | © 5 2 < 55 2 < | 4o SEl > | 2| || Q|0 COMMODITY HO — HOT OIL TRACE
zC o | 2 ool o | ¥ Oe 59| 2 ) 58l z|[a | & 0 Z | o Q| a| g FORMENT SERIAL NUMBERING
o E5m T | % 1|l | & sl 8ol & 0 S0l 5|l | < zg| T/ 2| 0|0 w SIZE(IMPERIAL NPS) J_ = JACKETED (HEAT EXCHANGER)
5 L0 = Q1o |8 lukl 8| 0| < |TE 2 25| 3|z [z5 =2/25/5 18|92 |88 S|~ = | F| 2 INTERNAL COATING- ST~ STEAM TRACE (ASSIGNED TAG NUMBER)
id 555 @9 |5(dg|@|o|C 9%zl 6168|312 |23/ 3(3Z|a|2|S|5loglzla(d|a|% A — < A <
i 253 c /[ |@0]Je0)x | £ |T|TL) 3|22/ 0 |T |TL 2|38 0| |2 |ad|loolE | Y|z |S]|E COMMODITY s EQUIPMENT TAGS Y ABBREVIATIONS )
A | ANALYSIS ARC | AC | aC AR Al_| ASH | ASHH | ASL | ASLL | ASHL | AAH [ AAHH | AAL | AALL [ AAHL | ART | AT | AT | AY | AE | AP | aw A | AGF - ACID GAS FLARE A — AUXILARY FACILITIES AC — AR TO CLOSE
B | BURNER BRC | BIC | BC BR Bl | BSH [BSHH| BSL | BSLL | BSHL | BAH | BAHH | BAL | BALL [BAHL | BRT | BT | BT | BY | BE Bv¥ | BG BZ | AM — AMINE B - BLOWER OR FAN (PROCESS) AO - AIR TO OPEN
C | USERS CHOICE B — BUTANE BH — BUILDING HEATER CC  — CORROSION COUPON
BA — BREATHING AIR C — CRUSHERS, MILLS & GRINDERS | CO — CLEAN OUT
D | USERS CHOICE BFW — BOILER FEED WATER D - DRIVERS CP_ — CATHODIC PROTECTION
E | vouTace ERC | EIC | EC ER El | ESH | ESHH | ESL | ESLL | ESHL | EAH | FAHH | EAL | EALL | EAHL | ERT | BT ET EY EE £Z (C:A - 88385“%’2}5 §%4—08) £ - FEEA?F?ANS?IEERLSL' </;cEBrIL/j\EECOOLERS. ggg . gﬁg 23:: SEOEEIED
F | FLow FRC | FAIC | FC [revpcy| FR Fi_ | FSH | FSHH | FSL | FSLL | FSHL | FAH [ FAHH | FAL | FALL [FAHL | FRT | FIT | FT | /v | FE FG A R CHEM,CiL INJECTION EXCHANGERS DBB — DOUBLE BLOCK & BLEED
FQ | FLOW QUANTITY Fare | Faic | rac FQR | FQI | FQSH |FOSHH| FQSL |FQSLL |FQSHL| FQAH |FQAHH| FQAL |FQALL [FQAHL| FQRrT | FaiT | FaT | Fay | Fae FQV (ANTI—FOAMING, METHANOL,| F  — FILTER SEPARATOR (PROCESS) II_EE = mt ElégiED
ETC.) FS — FLARE STACK B
FF | FLOW RATIO FFRC | FFiC | FFC FFR | FFI | FFSH |FFSHH| FFSL |FFSLL |FFSHL| FFAH |FFAHH| FFAL | FFALL |FFAHL| FFRT | FFIT | FFT | FFY TR e G _ GENERATOR, ELECTRIC, GAS OR | FLP — FAIL LAST POSITION
G | USERS CHOICE D — DRAIN TEG UNIT FO — FAIL OPEN
H | HAND HIC | HC HS HA HV | X EXHAUST /' C GEEPRWEAIERIOR EOILER For _ FAT on oM
|| currenT RC | c IR 1 ISH | ISHH | ISt | tsti [ isHL [ 1aH [ 1aHH | 1AL | iac [ anC | RT | o Im Iy IE Z | £ — FUEL cAS J  — CONVEYORS FP — FULL PORT
J | POWER JRC | JiC JR JI | JUSH [ JSHH | JsL | JSLL | UISHL | JAH | JAHH | JAL | vALL | JAHL | RT | T | JT JY JE JZ | FO — FUEL QIL K — COMPRESSORS HDPE — HIGH DENSITY POLYETHYLENE
FW — FIRE WATER M — MIXERS & AGITATORS HOA — HAND OFF AUTO
' KRC | KIC | KC [ KCV | KR | KI | KSH | KSHH | KSL | KSLL | KSHL | KaH | KAHH | KAL | KALL | KAHL | KRT | KIT | KT | KY | ®ke KY |6 Z cas P _ PUMPS K — INSULATING KIT
L | LEveL IRC | uc | e [ v | r U | LSH | LSHH | LSL | LSLL | LSHL | LAH | LAHH | LAL | LALL | taHL | LRT | uT LT LY LE LG v | oL - cLycoL R — REACTORS OR CONVERTER bﬁ/‘- - bgﬁﬁiYEXPLOSNE LIMIT
HM — HEAT MEDIUM S - STORAGE -
M | MoisTURE MRC | MIC | MC MR | Ml | MSH | MSHH | MSL | MSLL | MSHL [ MAH | MAHH | MAL | MALL [ MAHL | MRT | MIT | MT | MY | ME | MP Tl (A L T I ks MCC — MOTOR CONTROL GENTRE
N USERS CHOICE JW — JACKET WATER vV — VESSEL NC  — NORMALLY CLOSED
0 USERS CHOICE L0 — LUBE OIL VS — VENT STACK NO  — NORMALLY OPEN
MPS — MEDIUM PRESSURE STEAM| Z - MISC. PACKAGES, METER SKIDS | SP — SAMPLE POINT
P | PRESSURE, VACUUM PRC | PIC | PC | PCV | PR | PI | PSH |PSHH | PSL | PSLL | PSHL | PAH | PAHH | PAL | PALL | PAHL | PRT | PIT | PT | Pv | PE | PP PSVPSE[ PV | N~ NITROGEN S/S -~ SEAM TO SEAM
PD | PRESSURF, DIFFERENTIAL PDRC | PDIC | PDC | PDCV | PDR | PDI [ PDSH |PDSHH| PDSL |PDSLL |PDSHL| PDAH |PDAHH| PDAL |PDALL [PDAHL | PORT | POIT | POT | PDY PDV | NGL— PETROLEUM LIQUIDS %T - mrI\JEGFEr:{T”E% TANGENT
C2-C4 _
Q | QuanTiTY arc | aic | ac QR | Ql | QSH |QSHH| QSL | QsLL [QSHL | QAH |aHH | QAL | @ALL | QAL | QrT | a | ot | ar 0z |, _(O'L ) TSS — TEMPORARY SUCTION STRAINER
R RADIATION RRC | RIC RC RR RI RSH | RSHH | RSL | RSLL | RSHL | RAH | RAHH | RAL | RALL | RAHL | RRT | RIT RT RY RW RZ | OE — OIL EMULSION WC  — WAFER CHECK
s | speep SRC | sic | sc SR SI_ | SSH | SSHH| SSL | SSLL | SSHL | SAH | SAHH | SaL | SALL [sAHL | srT | sT | st | sy | sE gv\?// N g'RLOSCUéNEfBTESATER
T | TEMPERATURE TRC | mic | 1C¢ | Tev | TR T | TSH | TSHH | TSL | TSLL [ TSHL | TAH [TAHH | TAL | TALL [ TARL | TRT | T | 11 | ™ | 18 ™ TSE | v | R - RELEF
TD | TEMPERATURE, DIFFERENTIAL TDRC | TDIC | TDC | TDCV | TDR | TDI | TDSH |TDSHH| TDSL | TDSLL |TDSHL | TDAH | TDAHH| TDAL | TDALL [TDAHL| TORT | TOIT | TDT | TOv | ToE TOW TOV E\; - EE&RIV%ETRQQT
U | MULTI-VARIABLE uy w |'s - stEAMm . \ J
V | VIBRATION, MECH. ANALYSIS VR Vi | vSH [VvSHH| vsL | vSLL | vSHL | vaH | varb | vaL [vall [vanc | vRT | vim | v | w | ve vz | SC — STEAM CONDENSATE f OTHER POSSIBLE INSTRUMENTATION COMBINATIONS 3
W | WEIGHT FORCE WRC | wic | wce WR | w1 | wsH [WSHH| wSL | WSLL | WSHL | WAH | WAHH | WAL | WALL | WAHL | Wt | wir | wr | wr | we WZ_| Sl°T SiiEnunTATED STEaM o = RGN T
WD | WEIGHT FORCE, DIFFERENTIAL | WDRC | wDIC | wDC WDR | WDI | WDSH |WDSHH| WDSL [WDSLL [WDSHL| WDAH |WDAHH| WDAL |woALL |wDaAHL| worT | woIT | woT | woy | woe wDZ | SW — SOURCE WATER FRK — FLOW CONTROL STATION KQl — RUNNING TIME INDICATOR
X | UNCLASSIFIED L\J/A - ﬁ?fﬂw AR HIK = HAND CONTROL STATION QQI — INDICATING COUNTER
- FX - ACCESSORIES WKIC — RATE OF WEIGHT LOSS CONTROLLER
Y | EVENT STATE, PRESENCE Yic | yc YR Yt | YSH | YSHH | YysL | ysLL YAH | YAHH | YAL | YALL | vanL i | v | v UW — UTILITY WATER TJR — SCANNING RECORDER HMS — HAND MOMENTARY SWITCH
z | PasiTion R | zic | zc 7R zI | zsH [ zsHH | zsL | zswo ZAH | ZAHH | ZAL | zal | zaHL | zrt | 2z |z | zv | zE LLH = PILOT LIGHT ESDV — EMERGENCY SHUTDOWN VALVE
\_ZD | GAUGING DEVIATION ZDRC | zDIC | ZDC zDR | zDi | zDsH |zpsHH| zDsL |zosLL ZDAH [ZDAHH| ZDAL |ZDALL [zDAHL| ZORT | zDiT | zDT | ZDY | ZDE . J\ )
( PIPING SYMBOLS 1 VALVES & CONNECTIONS I INSTRUMENT SYMBOLS Y EQUIPMENT NUMBERING )
DISCRETE INSTRUMENTS INSTRUMENTS SHARING 100_SERIES
——[7]—— FLANGED METER I — —i><q— FLANGED CONNECTION &- ANGLE VALVE O s e (ID INSTRUMENTS SHA [W] VELOCITY LIMITER 100_SERIES ;%(SS&
2 —<+— THREADED CONNECTION HIGH SELECT — SEPARATORS ~ WATER, OIL & DRAIN
— == STRAIGHTENING VANES %1— NGLE CHOKE DISCRETE INSTRUMENTS @ > )
STREAM TRAP A cH PRIMARY LOCATION INACCESSIBLE OR BEHIND — PROPANE TANKS TANKS
—<E— SOCKET WELD CONNECTION
—{ J>—— ROTAMETER r &— PRESSURE RELIEF DISCRETE INSTRUMENTS FUNCTIONS. Use g & ron sereet 1 B A TS
~—il——  CONE STRAINER —D<G—  GATE VALVE % @ — FLARE KO DRUMS — CORROSION INHIBITOR
VERTUR AUXILIARY LOCATION SﬁgHEESYMg%_ZOBNUTLLW[TH HIGH LIMIT — CHILLERS — CHEMICAL
——
—— sPacer De—  GLOBE VALVE D&] PRESSURE & VACUUM ™y DISTRIBUTED CONTROL @ BARS el i — CONTACTORS 500 SERIES
BALL VALVE RELIEF VALVE N4 FIELD MOUNTED — SPHERES SUY SERIES
—{ 55— FLOW NOZZLE —tx— — BULLETS POWER SYSTEM/DRIVERS
7 SUM OR TOTALIZE REVERSE &
—i——  SPECTACLE BLIND OPEN DISTRIBUTED CONTROL TEG UNITS
—{f—— TURBINE METER —=ipe—  SUUNC CUECKEVALYE 3 WAY VALVE c/w PISTON | |  PRIMARY LOCATION PROPORTIONAL B SERIES = S
—m_ SPECTACLE BLIND CLOSED —l—  PISTON CHECK VALVE ACTUATOR & RESET LATCH | 5 [isTRIBUTED CONTROL AERICING [ PUMPS & COMPRESSORS — CENERATORS
== POSITIVE DISPLACEMENT — PROPORTIONAL z -
METER —ik@m@BiI—  FLAME ARRESTOR —=— EXCESS FLOW VALVE i ROTARY MOTOR VALVE A4 AUXILIARY LOCATION (4] orFrerence E, el SO SOSASS/S;IEE;HC MOTORS
—el— BUTTE VALVI COMPUTER FUNCTION INTEGRAL HoLj e — |A. COMP. I OLRIES
——{i}——  MAGNETIC FLOWMETER —CT—  EXPANSION JOINT BUIERGRY 2 ﬁ PRESSURE CONTROL VALVE <:> FIELD MOUNTED LB onror - 'F-,fJMggMP MISCELLANEOUS
o E | e GELy4CIUATED) COMPUTER FUNCTION /| - DERIATIVE [=IE] e T NETER SKIpS.
—{DF—— VORTEX METER —nAd—  FLEX JOINT —Dx—  3-WAY VALVE E PISTON ACTUATED CONTROL @ PRIMARY LOCATION UEte 300_SERIES
WA COMPUTER FUNCTION PANEL MOUNTED FIRED EQUIP. HEAT 700 SERIES
—{a—— PITOT TUBE (ANNUBAR) —jrrpr—  INUNE MIXER —po—  PLUG VALVE % AUXILIARY - LDoASinS Vo PATCHBOARD POINT 12 |  EXCHANGERS FLARE SYSTEM
v —B—  PIGGING BALL VALVE —(Ep— DIGITAL & INTERLOCK ZUNE HEATERS — FLARE STACK
———fl—— METER RUN ——F——  BOLT UP TIE-IN 7N ggﬁGRétﬂM/;BLE Logic ROOT EXTRACTION DEHY./AMINE REBOILERS — VENT STACK
.. —7<—  DIAPHRAGM : SOLENOID VALVE ;" FNROL (oS ©  PURGE — FIN_ COOLERS — INCINERATOR
Cer—{F—71 METER RUN c/w —*——  FIELD WELD TIE-IN = [x7 ExPONENTIAL e — SHELL & TUBE 800_SERIES
STRAIGHTENING VANES —uk—  INLINE CHOKE 7N PROGRAMMABLE LOGIC ® EXCHANGERS i S—
TIE-IN POINT TAG. NO. ok 3—WAY SOLENOID VALVE K21 GONTROL (PLC NON-LINEAR l.A. OR 1.G. SUPPLY — PLATE EXCHANGERS
i = EDUCTOR \21/ S PRIMARY LOCATION (K] HorN — AERIAL COOLERS 900 SERIES
—E—=—  DRESSER COUPLING \_ ¥ PROGRAMMABLE LOGIC K1) TIME FUNCTION — BUILDING HEATERS USERS CHOICE
) RUPTURE DISK > LINE TYPES — % CONTROL (PLC J
~ o— TY AUXILIARY ‘LOCATION \?———
—i0— BLEED RING —=—r——  PNEUMATIC SIGNAL i SOFTWARE SIGNAL Q INDICATOR ( SUITE 600, 639 - 5TH AVE SW
[sY_oofi SPECIALTY [TEM PNEUMATIC BINARY " (DATA LINK) LIGHT RESOURCES LTD. X CALGARY, AB, T2P OM9
—*—*—="—  SIGNAL —+—e—a— MECHANICAL LINK (403) 387-2500 PHONE
BsL , csL (403) 387-2535 FAX
| =t SPECIFICATION BREAK [ e ELECTRIC SIGNAL ——~—e— UNDEFINED SIGNAL BEACON
PIG ENTRY TEE
-] BARRED TEE ~—sisar=em ELECTRIC BINARY TUBING CONVERT** (SEE BELOW): ** THE FORM DRAWING NUMBERING
e —— -~—— FUTURE OF THE OUTPUT SIGNAL IS DIFFERENT
= P CAMLOCK FITTING = —  PROCESS PIPING FROM THAT OF THE INPUT SIGNAL. TYPICAL
—=—=—=— CAPILLARY SIGNAL SECONDARY PIPING E — VOLTAGE A — ANALOG 0408081166.0000/01
Das CHEMICAL INJECTION ELECTROMAGNETIC/SONIC . T e | — CURRENT B — BINARY oy FLOW SHEET SYMBOLS AND STANDARDS
POINT T SIGNAL (GUIDED) P — PNEUMATIC D - DIGITAL DRAWING f;lO
ELECTROMAGNETIC /SONIC H — HYDRAULIC i
o 0 — ELECTROMAGNETIC, SONIC SURFACE LSD/NTS -
SIGNAL (NOT GUIDED) ! WG NO REV, DATE: | REV.
L A R — RESISTANCE (ELECTRICAL) J \ SYMBOL SHEET 07/19/2011 c )
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D—500

D—=500

P—200

VENDOR: CANDYNE
MODEL: TYCO SUBMERSIBLE PUMP
RATED: GPM

DATE: 2013

p

AD——-EI—D’CJ

PAHH — 135 PSI
PAH — 130 PSs)
PAL — 80 PS|
PALL — 75 PSI

VACUUM

B BREAKER
ATM. |

6"-1504

5-PW-AL—100-38H

6—-PW-AL—105

cyn B

—c-
4"—1504 6"X4"

RECYCLE/ DRAIN

63" 3"-150¢

6"—150#

316 SS TUBING

{STRAP TO FIiPE UNDER INSULATION)

I.A. FROM PUMP BUILDING
D818081166.2089,/01]

6—-PW—-AL—101

BAGS

R SUPPORT

WATER TO ARC P—210
iOBlﬂMIIGE.EMEﬂb

~ ZADRAFTING\JOBS\ARC RESOURCES LTD\PARKLAND\OS-18-081—16 WEM\P&ID\0818081166.2100 REV 0 ~ IFC (§1360).0WG
A

P—200
o
— s <
EV DESCRIPTION BY |MM/DD/YYYY|CHKD|APPD| JOB No. PERMIT [ STAMP [ NT Engineciing Ltd, SUITE 600, 639 - STH AVE SW
scicce. CALGARY, AB, T2P QM9
~ ISSUED FOR REVIEW — PUMP & RISER INSTALLATION SK |05/08/2013| KR 1360 GES 3 /.) AR RESOURCES LTD. (403) 387-2500 PHONE
e ISSUED FOR CONSTRUCTION — PUMP & RISER INSTALLATION SK |05/13/2013| kR 1360 ; Q ) / Al /'»:O ) (403) 387-2535 FAX
= " X
5 &h T M. SKIFPEN 3
‘é .“ # 20770 :\-\ . ENGINEERING RECORD PARKLAN D
b \ Sg e -' o S. KM PE 05/09/2013 8-18-81-16 W6EM
& ¥ ™ CHECKED\ romers | PME 03/08/201 SUBMERSIBLE PUMP AREA
Z IGINES RPPROVED: oA PIPING AND INSTRUMENTATION DIAGRAM
& < X
a J ,/"‘1 K ftot') ENGINEER] T. SKIPPEN DATE:  05,/09,/2013 SALE NTS N 0818081166.2098/01 =3 5
\ A Ve
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P—210 D—510 K—205 H-300/305 EF—600
PUMP DRIVER .A. COMPRESSQOR PACKAGE _U_SL'[_HEA'[EB EXHAUST FAN
VENDOR: TECO WESTING HOUSE INC. (EXISTING RELOCATED) MFG.: ROUGHNECK
OUTPUT: 5 HP AT 1745 RPM
DUTY: 3 PH, 60 Hz, 230/460 V
FRAME: 4497
CLASS 1, DIV 2

VENDOOR: CANDYNE
MODEL: WEATEHRFORD W300L
RATED: 400 GPM AT 720 PSI

DATE: 2013

MODEL: FX5
OUTPUT: 7.5 KW
DUTY: 600V/3PH/60Hz

MFG.: DAYTON 12"
RATE: 12 AIRCHANGES/HR
OUTPUT: 1/4 HP
DUTY: 120V/1PH/60Hz

! (MOUNTING HIGH)

P—21Q
PUMP PACKAGE
(REFER TO CANDYNE DWG.J 3989—01, REV. 3)

AR INTAKE []:—.—,—7

| |
5 SET AT 25 SHR\ SET AT 150 !
z PSIG FALLING 050/ PSIG FALLING
= START/ (F5)
w &n
E. A. TO PUMP AREA 316 SS TUBING oot t1"—neT S :
= ¢ '
o] Al (STRAP TO PIPE UNDER INSULATION) 1" |INST. AR g K-205
2 OUTLET RELOCATED
| FROM
EXISTING LA,
o I BUILDING !
i 1 1
[+
&
~ 6-PW—AL—102-25H
© ] |
w
o i A
@ o W
=] 6 E;ré,o; 8"x6 | s-1508
® INLET
g 674"
H R 4—PW—C—103 SWEET WATER TO ARG
3 — : v, o °UTL"-T|H B-16-81—16 WG RISER SITE Lolo001166.2100/0
o WATER FROM P—200 (SUBMERSIBLE PUMP) 4o
%| (0818081166 2058.0)— (v
B sano sacs fecye
* FOR SUPPORT =5 == —— i iy . —y - -
w -
b t
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s 18 | Lee
o
b / 2
n b b
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REV DESCRIPTION BY [MM/DD/YYYY|CHKD|APPD| JOB No. PERMIT STAME SUITE 600, 639 - 5TH AVE SW
' CALGARY, AB, T2P OM9
~ a [ 1ssuep For Review GW |05/06/2013| KR 1573 Wity AR RESOURCES LTD. (403) 387-2500 PHONE
P Sy - R -
*] B | ISSUED FOR REVIEW — PUMP & RISER INSTALLATION SK |05/09/2013] kR 1360 PO~ 2a/ A {403) 387-2535 FAX
rv—- L, £ \ X
| 0 | ISSUED FOR CONSTRUCTION — PUMP & RISER INSTALLATION sk [05/13/2013| kR 1360 ya s ()
ij § = 3
b ! T M. SKIPPEN 3 ENGINEERING RECORD PARKLAND
I q gL n - -
m # 30770 i’ PRANH: G. WONG DATE:  05,/06/2013 8—18-81—-16 W6EM
= -— B .
; CHECKED: pRp— DATE: oo /06/2013 PUMP SKID
¢ APPROVED: OATE: PIPING AND INSTRUMENTATION DIAGRAM
=
© 5 = SCALE WG REV.
1 o Jk )iNG’NEER' T. SKIPPEN OATE: 05 /06/2013 NTS 0818081166.2099 /01 0 J
\.
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SWEET WATER FROM

4-PW-C-103

Icalmnasm/m

RCES LTD\PARKLAND\OB—1 =081-16 WEM\P&IDBEBTEOEHEE 2100 REV 0 — IFC (§1360).0WG

B-18-B1-16 WEM PUMP SKID

TRANSITION PIECE
114.3mm OD SCH. 40 x 4.8 mm WT
CSA Z245.1, GR. 359 CAT. Il

4"-600#
TRANSITION PIECE
114.3mm OD SCH. 40 x 4.8 mm WT

g
I

PIG VALVE
4—PW—CSLZ—104—3BH _,4;

I SEGMENT 1
!

4"-6004 CSA 7245.1, GR. 359 CAT. Il

z L CHANGE OF SERVICE
SPLIT SEGMENTS &
114.3 mm OD x 4.8 mm WT 114.3 mm OD x 4.8 mm WT

2 T CAS_FROM ARC CSA 72451 GR. 359 CAT. | ; CSA 7245.1 GR. 359 CAT. |l WATER TO_ARC
i RO —e e WESE MOP = 9930 kPag, S = 3. e 2/  MOP — 9930 kPag, H;s = 0.0% B-13-81-17 WoM COMPRESSOR STATION L1204 ~00-0)
. PROJECT# 13244 /SECMENTH PROJECT# 13244, SEGMENTH 001
g DISCONTINUE
3 SEGMENT #002
g
;
|
~

Y \ = \ <

REV DESCRIPTION BY [MM/DD/YYYY|cHKD|APPD| JOB No. PERMIT ( STAMP r SUITE 600, 639 - 5TH AVE SW
: — A
™[ A | ISSUED FOR APPROVAL KR |04/30/2013| TS 1573 =~ AR RESOURCES LTD. &'},Z‘,;gg}'izs%oT,f:gx':
| B | ISSUED FOR REVIEW — PUMP & RISER INSTALLATION sk |05/08/2013| kR 1360 V% {403) 387-2535 FAX
~| o | ISSUED FOR CONSTRUCTION — PUMP & RISER INSTALLATION sk [05/13/2013| ke 1360 ¢ LT N}
8 Y T.M. SKIPPEN & ENGINEERING RECORD
& " X PARKLAND

W DRAWN: DATE:
5 K. ROBERTS 04/30/2013 8—-18-81—16 W6EM
¥ CHECKED: DATE: PIPELINE RISER AREA
& st A
g VG INESS oD, T PIPING AND INSTRUMENTATION DIAGRAM
& eyt
x . : - SCALE DWG REV.
1,1,/ 1) ENGINEER: DATE: J
» ) ) /h,_7 P T. SKIPPEN 04/30/2013 NTS 0818081166.2100/01 0




— = - - — = - L L - M—101 V=101 D—-101
P—101 M—101 SS-101 DS—102 F-101 DT—101 UH-—101/102 EF-101 S—101 K=10 =

TRIPLEX PLUNGER PUMP ELECTRIC MOTOR (PLUNGFR PUMP) SUCTION STABI ZER DISCHARGF STABILIZER SLCTION FILTER DAY TANK LNIT HEATER
MAKE: WEATHERFORD MAKE: TECO—WESTINHOUSE MAKE: STATUS FLOW MAKE: STATUS FLOW MAKE: FIL-TREK CORP. MAKE: KENCO MAKE: RUFFNECK MAKE: DAYTON 12" MAKE: ALTA (CLIENT SUPPLIED) (CLIENT SUPPLIED) (CLIENT SUPPLIED) (CLENT SUPPLIED)
MODEL: W300L SIZE: 200 HP @ 1200 RPM MODEL: SFTSAC—150B~F—B0ON ~ MODEL: SFTDAC—14406—F—800N MODEL: LPA24—712—4F SIZE: 30 GAL MODEL: FX5 12 AR CHANGES/HOUR MODEL: BFS 150
FLOW: 400 USGPM © 310 RPW 575V/60Hz/3 PHASE SIZE: 600 CUBIC INCH SIZE: 800 CUBIC INCH BAGS: 7 © 25 MICRON OUTPUT: 7.5 KW 120V/1 PHASE/60 Hz MAWP: 285 PSIG © 100F

PLUNGER SIZE: 4.000" FRAME: 4497 MAX PRESSURE: 150 PSIG MAX PRESSURE: 1440 PSIG MAWP: 150PS| @ 250°F B00V/3PH/BO0 Hz % F

VAWP: 850 PSIG CLASS 1, DV 2. MDMT: —20°F/150 PSIG

(40-50 GPM PER BAG)
— e ——— s ] v —— e _—— —,_—,—— o — - e o
SKIDLIMITSF————————————————____ T
Psv
TO ATM.
UH-101

SET ©
150 paig
1 —
K=101 1/2° o 20004 . Vz
| —— N——4 102 s MUEs 1"-3000f NPT
s/8" 2%1/2" |
TUBING . ’——D——Hﬂt —i| - Db-101 Pyt INSTRUMENT all -—*hq
R, 20004 20004 1x1/2 1A|2§ Puglx ' IAPIJ'_“SI'RUMENT

|

|

|

|

|
ey L

21 /4" /4"
HARD PIPED }_il’( 7
TO OPEN SUMP l
AIR ACTIVATED
AUTG DRAN SUPPLED & INSTALLFD BY CLIENT
HARD PIPED
TO OPEN SUMP T I e mmm— e — e e e s e e e e
'(mumm HIGH)

HARD PIPED
TO OPEN SUMP

PAHH @ 145 PSIC
PHH @ 130 PSIG —
PAL @ 50 PSIG

PALL © 35 PSIC

!
T

PAHH @ 715 PSIiG
PHH © €80 PSIG
PAL  © 15D PSiG
EATL - GESDIRSIS 1°~300f x 2°~1504
SET @ 150 psig
BASIS: THERMAL
TYPE: PILOT

BACK PRES.: ATM

PAHH © 72D PSIG
PHH © 680 PSIG
PAL @ 150 PSIG

PAHH @ 142.5 PSIG l
PALL © SO PSIG I

| 8"-150§ RF
'

(19} ID’-‘G*———C}‘—
L
= oS INLET
150#
F.p
Lo.
1-1/2" MNPT x 2—1/2"—FNPT TO OPEN SUMP
SET @ B15 psig TO OPEN SUMP .
MN SPEC CAN SPEC BASIS: BLOCKED FLOW 3°2150f
TYPE: BELLOWS L)
BACK PRES.: 117 psig
H}B'ﬂ' I 2°-1504 RF
OPEN SUMP } @ i
l ;gm: mvzm
BE SHIPP
150 LOOSE)
(16) o
L L]
150 —
AN BPEC cm SPEC_—_— — T T N T
L S~ ao / - " —
“#4:&'; il 6"—600# 8"~150F RF
© — |
o = ~ B N = ! SUTET
150# soo{ K =
SR e Rt S SKID LIMITS
— —_—— —— = E— 1011 ] 1 —_— e — j— — v ]
~— (‘I: 600# ) JAG:
NOTES: REVISIONS: APPROVALS:
I I e T T CanbDyne
GS TO BE SWAGELOK UNLESS REQUESTED OTHERWISE. ~\
1. ALL TUBING TO BE 316 SS SEAMLESS TUBING & FITTINGS TO BE SWAGELOK Q REVISION SYMBOL = N T = — APPROVED FOR CONSTRUCTION — |
2. ALL INSTRUMENTATION COMPONENTS TO BE STAINLESS STEEL UNLESS INDICATED OTHERWISE. 1 12013.04.05 [iFc I oF DRAV/INGS SHALL NOT BE USED FOR FABRICATION UNLESS THE p oervices inc.
= THIS STAMP HAS BEEN SIGNED AND DATED BY CANDYNE PERSONNEL CLENT:
3. ALL CONTROL/SHUTDOWN LOGIC IS TO BE SETUP BY THE CLIENT. 2 |2013.04.10|IFC AS GP WORK COMPLETED WITHOUT THIS APPROVAL IS AT THE RISK AND ARC RESOURCES LTD.
EXPENSE OF THE FABRICATOR REFER TQ NOTES BELOW s
4. UNLESS NOTED OTHERWISE IT IS ASSUMED THAT VESSEL OVER PRESSURE PROTECTION HAS BEEN 3.1.2013.04.17 iFC L Ca o PACKAGE: PROJECT 3989
INCORPORATED IN THE CLIENT'S OPERATING PROCEDURE. o APPROVED — PROCEED WITH CONSTRUCTION FRESH WATER INJECTION PUMP PACKAGE
5. ALL PIPING IS DESIGNED TO ASME B31.3 O APPROVED AS NOTED — PROCEED WITH CONSTRUCTION PROCESS & INSTRUMENTATION DIAGRAM
DRAWN: DATE: DESIGN: SCALE: REV:
THIS DRAWING AND DATA EMBODY INFORMATION WHICH IS THE CONFIDENTIAL PROPERTY OF 2013.02.20 AS NTS, 3
CANDYNE PUMP SERVICES INC. AND SHALL NOT BE COPIED, REPRODUCED, DISCLOSED T o e
OTHERS, OR USED IN WHOLE OR IN PART FOR ANY PURPOSE, WITHOUT THE EXPRESS SIGNATURE DATE DRAWING NUMBER;
TTEN CONSENT OF CANDYNE PUMP SERVICES INC. 3989-01




LINE UST
CLIENT PROJECT NO.: 3989 CLIENT: ARC RESOURCES LTD. CUSTOMER PO/AFE NO.: 1360-36 ENGINEERING FIRM: TNT ENGINEERING LTD. SKID LOCATION: TBD LSD: TBD
DESCRIPTION PRESSURE (KPa) TEMPERATURE (‘C) INT INSULATION
PIPE PIPE SIZE CA PIPE X—RAY : ANSI POST WELD REFERENCE
LINE NO. SPEC, ) () e P Q{%T MATL. | ANSL SERVICE | FLUID TR | TRacing i COMMENTS
NOTE 1 FROM TO DESIGN | OPERATING | HYDRO TEST | DESIGN | OPERATING TYPE THK.
AAN N SKID EDGE - - u =
L1 ®EV 3) 8 NOZZIERN F—101 1,965 ATM 2,948 29 TO 38 21 1/16 40 10 N A108B 150 N N SWEET | WATER NO NO 3989-01
L2 (R'“ECNS) B"/4" F—101 L3/15 1,965 ATM 2,948 | -29 TO 38 21 1/18" 40 10 N A1088 150 N N SWEET | WATER NO NO 398901 -
L3 (RAECN3) 8 L2 P—101 1,965 ATM 2,948 |-20 TO 38 21 1/16" 40 10 N Alces 150 N N SWEET | WATER NO NO 3989-01 -
L4 (RCECNJ) 6" P-101 L5 10,204 4,965 15306 | -29 TO 38 21 1/16" 80 10 N A108B 150 N N SWEET WATER NO NO 3989-01 -
CAN . SKID EDGE N - . .
L5 REY 3) & L2/L4 NoZ ek 10,204 4,965 15,306 29 T0 38 21 1/18 80 10 N A108B 150 N N SWEET | WATER NO NO 398901
% (Rst) 3 L4 L1 1,965 ATM 2,948 | -29 70 38 21 1/16° 40 10 N A106B 150 N N SWEET | WATER NO NO 3989-01 -
AAN R SKID EDGE _
L7 (REV 3) 2 OPEN SUMP NOZZLE N3 N/A ATM N/A N/A 21 N/A 80 N/A N A1068 150 N N SWEET | WATER NO NO 3989-01 NON CODE
AAN ; SKID EDGE K . _ IN SERVICE
L8 REV 3) 1 i/a HeroER | GXD E0CE 1,965 ATM N/A 29 T0 38 21 1/16 160 N/A N Al06B | 150 N N SWEET | WATER NO NO 3989-01 i
NOTES: REVISIONS: APPROVALS
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l EXPENSE OF THE FABRICATOR REFER TO NOTES BELOW PACKAGE: PRch‘r 3989
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| DRAWN: DATE: DESIGN: SCALE: REV:
THIS DRAWING AND DATA EMBODY INFORMATION WHICH IS THE CONFIDENTIAL PROPERTY OF As| 20130312 LF NI.S. 0
CANDYNE PUMP SERVICES INC. AND SHALL NOT BE COPIED, REPRODUCED, DISCLOSED T0 —— S
OTHERS, OR USED IN WHOLE OR IN PART FOR ANY WITHOUT THE EXPRESS SIGNATURE DATE DRAWING NUMBER:
WRITTEN CONSENT OF CANDYNE PUMP SERVICES INC, 3989-02




or

OTHERS, OR USED IN WHOLE OR IN PART FOR ANY Pl
WRITTEN CONSENT OF CANDYNE PUMP SERVICES INC.

THIS DRAWING AND DATA EMBODY INFORMATION WHICH IS THE CONFIDENTIAL PROPERTY OF
ISCLOSED TO

CANDYNE PUMP SERVICES INC. AND SHALL NOT BE COPIED, REPRODUCED, D
URPOSE, WITHOUT THE EXPRESS

SIGNATURE DATE

RWNWJWMML:IQ& & i
3|z B 14 3| =
3l 5 3l 3
|| ZAVANAN| T & ) | ENANAN |
= S -
( o
I
1 UH=—101
] o
dpe v
. J
’
<
\\J
a
[: I I
. d |
-3 piegt A
] ﬁﬁ'lr B! I -
) P—101 CONNECTION FACE = I At
e INLET ™
i, = [ 7 DRAIN e o
7| & 051028 (siom ] E:d i
:,: o) 1 I &)
it OUTLET PIT
g I [ Pt % SEE ELEV. DRAWING A—A r§
ol & I- (ROTATED — VT SEE ELEV. DRAWING A - |§
o| T 45 4 103704 5
Jl N d I
2 =101 1" [305] I
Ml Pi I Hree
~ ES @ 102 101 G
ol 7 : 5 8
o o Lt
T ® § ROTATE i i &B
N N| = 3 = —
°l ] 2 ° HANDLE HANDLE S=101  ESOv=101 0]
| & =
N | & f
ol B 2| e [152] <& Q\‘_ﬂ I @
2l Sy IGL
' AY .
S Y g /,J' N . 4"-CL150 4"-CL150 B"-CL150 _ A"~ —d ()
4 ; =3
~ =
2 = T - UH— 1024 4"—CL600 E @ F—=101 ) 8
o | UH=102 | S
| 1 | ~
5 H -— e g — | N ~
: _— E—— B e >
R ROTATE I
37 6"—CL600 6"—CL600 0
Ve =] IE {
DATUM EXHAUST FAN {HI )] WINDO
T f EFE10 " B
» <
= 3'-0 5/16” [923] g 6" [152] =
5 ==
I ; = 2
> é 6'-10 13/16" [2104] E S
TIE 8'-3 9/16" [2529] s s
~ | I K
11'-7 13/16" [3551] o i
|
13’1 5/16" [3996] LS
13'-7 7/16" [4151]
20'-7 13/16" [6294]
1
21'-9" [6630]
JAG:
T, B — CanDyne
TAG DESCRIPTION sizE (0.0.)] RaTING FACING £ ELEV./F.O.F. | COMMENTS REv| DATE  [DESCRIPTION DWN CHK ap | y
CTON INLET Iy CL150 RF — — o |z013.04.03 [IFc AS GP = APPROVED FOR CONSTRUCTION Pump Services Inc
N1 su N IN - 1 |2013.04.08 | IFC AS () = DRAWINGS SHALL NOT 8E USED FOR FABRICATION UNLESS THE .
N2 DISCHARGE OUTLET ;) CLEDD RF = = - THIS STAMP HAS BEEN SIGNED AND DATED 8Y CANDYNE PERSONNEL CLIENT:
N3 OPEN SUMP DRAIN 2" CL150 RF - - 2 |2013.04.17 |iFC AS GP — WORK COMPLETED WITHOUT THIS APPROVAL IS AT THE RISK AND ARC RESOURCES LTD.
N4 INSTRUMENT AIR QUTLET 1" 20008 NPT - - EXPENSE OF THE FABRICATOR REFER TO NOTES BELOW PACKAGE: PROJECT 3989
o APPROVED — PROCEED WITH CONSTRUCTION FRESH WATER INJECTION PUMP PACKAGE
D APPROVED AS NOTED — PROCEED WITH CONSTRUCTION GENERAL ARRANGEMENT DRAWING
DRAWN: DATE: 'Mﬂma SCALE: REV:
As| 201ap2.21 LF 1'=1" 2

DRAWING NUMBER:

3989-10




FE
B

6"—CL600
[
Z -
' F=101
(N1 J/ —" 'E'
= 2,
@ ESv=101 0 4"—CL150 = B E‘ ¥
8"-CL150 F " g = )
SN . o~
4°-CL150 o D, o !
s=101 i i =X R
N
] o ™
ATUM: TOP OF BEA
\ FILTER LEGS ORIV JOr O M
TO BE
SHORTENED
BY 2-7/8"
REVISIONS: APPROVALS:
e I (= T T CanDyne
REVISION SYMBOL = A = ;
0 |2013.04.04 |IFC AS GP r AF'EP.ROVED FOR ‘CONSTRUC:"ON Pump Services Inc.
1 | 2013.04.15 [IFC AS GP = ORAWINGS SHALL NOT BE USED FOR FABRICATION UNLESS THE
THIS STAMP HAS BEEN SIGNED AND DATED BY CANDYNE PERSONNEL CLENT:
WORK COMPLETED WITHOUT THIS APPROVAL IS AT THE RISK AND ARC RESOURCE—S L'TDQ
PACKAGE: PROJECT 3989

EXPENSE OF THE FABRICATOR. REFER TO NOTES BELOW

a APPROVED — PROCEED WITH CONSTRUCTION
O APPROVED AS NQOTED — PROCEED WITH CONSTRUCTION

THIRD ANGLE PROJECTION

©-cF

THIS DRAWING AND DATA EMBODY INFORMATION WHICH IS THE CONFIDENTIAL PROPERTY OF
CANDYNE PUMP SERVICES INC. AND SHALL NOT BE COPIED, REPRODUGCED, DISCLDSED TO
OTHERS, OR USED IN WHOLE OR IN PART FOR WITHOUT THE EXPRESS
WRITTEN CONSENT OF CANDYME PUMP SERVICES INC.

FRESH WATER INJECTION PUMP PACKAGE
ELEVATION A—A DRAWING

SIGNATURE DATE

DATE: lnﬁu: I SCALE: ' REV:
LF P=Ar

1

2013.03.12

3989-11




THIRD ANGLE PROJECTION

©—F

THIS DRAWING AND DATA EMBODY

INFORMATION WHICH IS THE CONFIDENTIAL PROPERTY OF
. AND SHALL NOT BE COPIED, REPRODUCED, DISCLOSED TO
IN WHOLE OR IN PART FOR ANY PURPOSE,

WRITTEN CONSENT OF CANDYNE PUMP SERVICES INC.

THE EXPRESS

D APPROVED — PROCEED WITH CONSTRUCTION
O APPROVED AS NOTED — PROCEED WITH CONSTRUCTION

DS—101
PV SS—101
10
o
& (%)
I 7 @
i 1%
]
- 6"—CL600 g P @
: —1| ==
. ®
N
il I A /J\‘_
2 3 - -
q = A
; (®
< ’E‘ - V J_/
« 2 8 § [
s .
~ m
S S
“ o
e | (%)
DATUM: TOP| OF BEAMé
o
¥
3
™~
TAG:
REVISIONS: APPROVALS:
T I = T T CanDyne
revison sueow = A\ Fo T ororfie T I e APPROVED FOR CONSTRUGTION e 7
1 2013.04.17 |IFC AS P — DRAWINGS SHALL NOT BE USED FOR FARRICATION LINLESS THE mp ervices Inc.
i THIS STAMP HAS BEEN SIGNED AND DATED BY ANDYNE PERSONNEL ENT:
VVORKCOMPLETEDWlTHOUTTH'SAPPROVAI?lSATTHERlSKAND B ARC RESOURCES LTD.
EXPENSE OF THE FABRICATOR REFER TO NOTES BELOW PACKAGE: PROJECT 3989

FRESH WATER INJECTION PUMP PACKAGE
ELEVATION B-—-B DRAWING

DRAWN: DATE: DESIGN: lm
LF

REV:
AS 2013.05.12

SIGNATURE DATE

DRAWING NUMBER:
3989-12




BILL OF MATERIALS
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e g1 a .! @ @ | g I ITEM | DESCRIPTION WEIGHT
: = bt & 7 | =
1. PLUNGER SUB-SKID TO BE INSTALLED ON TOP OF CHECKER 5 ! - ! i ! ‘:‘i :—~l‘ 1 |wi2x 30
PLATE. SUB-SKID BASE AND CHECKER PLATE TO BE GOUGED 2i E. Ei g: 3 2 [ci0x 153 =
DOWN TO MAIN STRUCTURAL STEEL MEMBERS EVERY 24 s ! P ! B ! 2 N ] 3 |ce6xa82 -
AROUND SUB-SKID. LIMITS GOUGE LENGTH TO BE 10" LONG iy il o i i 4 |Lzx2zx3/8 -
USING 1/2" SEAL WELDS 4 | "',“' S ! .'l_] :f_i s | pre =
i i ' — i 6 1/4% PLATE =
1 1
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l é’) ' 8 ALL KERF AND DROSS TO BE REMOVED FOR ALL GROOVE WELD
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I I BLAST CLEANING".
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