DocuSign Envelope ID: 3F6C9FC0-83F0-4054-BBA4-0852CBB0985C

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
170 PSIG @ 500° F A
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**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**
SERVICES
BOILER FEED WATER, COOLING WATER, CONDENSATE, EDC, DEMINERALIZED WATER, FUEL GAS,
ETHYLENE, PROPYLENE, FIRE WATER, HYDROCARBON, INSTRUMENT AIR, NITROGEN, NATURAL GAS,
OXYGEN, STEAM, WASTE WATER
ITEM SIZE DESCRIPTION NOTES
PIPE v — 15" SCH 80, A-106 GR. B SMLS, PE 1,2
2" — 24" STD. WT., A-106 GR. B SMLS, BE 1,2
30" STD. WT., API 5L GR. B, ERW, BE 1,2
36" STD. WT., API 5L GR. B, EFW, BE, 100% R.T. 1,2
FITTINGS v — 15" 3000#, A-105, SW, ASME B16.11 1,2
" — 24" SCH TO MATCH PIPE, A-234 GR. WPB, BE, ASME B16.9 1,2
30" - 36 STD. WT., A-234 GR. WPB, EFW, BE, ASME B16.9 1,2
% — 10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS
(O’LET), MSS SP-97
FLANGES v — 15" 150#, A-105, SCH 80, RF SW, ASME B16.5 1,2,3,4,5
% — 6" 1504, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,3,4,5
8" — 24" 1504, A-105, STD WT, RF SO, ASME B16.5 1,2,3,4,5,6
30" — 36" 1504, A-105, STD WT, RF SO, ASME B16.47 SER. A 1,2,3,4,56
v — 24 1504, A-105, RF BLIND, ASME B16.5 3
2 — 24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, %" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW 3,5
STRESS SPIRAL WOUND GASKET OR EQ.
ALL 150#, 1/8” THK. SPIRAL WOUND, 304SS WINDINGS WITH 15
GRAPHITE FILLER, CS OUTER RING AND 304SS INNER
RING, ASME B16.5, ASME B16.20, FLEXITALLIC STYLE CGI
OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 v — 14" GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM#8 | 7
VGA-112 v — 135" GATE, CS, 800#, SW, TRIM #8
VGA-101 v — 14" GATE, CS, 150#, RF FLG, TRIM #8
VGA-101G 16" — 24" GATE, CS, 150#, RF FLG, TRIM #8, GO
VGL-292 v — 15" GLOBE, CS, 150#, RF FLG, TRIM #8
VGL-200 2" — 14" GLOBE, CS, 150#, RF FLG, TRIM #8
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DocuSign Envelope ID: 3F6C9FC0-83F0-4054-BBA4-0852CBB0985C

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
170 PSIG @ 500° F A
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VBF-913 3" -4 B-FLY, CS, 150#, THD LUG, SS DISC, PTFE SEATS/SEAL 8,9
VBF-913G 6" — 24" B-FLY, CS, 150#, THD LUG, SS DISC, PTFE SEATS/SEAL, 8,9
GO
VBF-913GA 30" - 36” B-FLY, CS, 150#, THD LUG, SS DISC, PTFE SEATS/SEAL, 8,9
GO, ASME B16.47 SER. A
VCH-415 Vo' — 1" CHECK, PISTON, CS, 150#, RF FLG, TRIM #8 10
VCH-302 2" — 24" CHECK, SWING, CS, 150#, RF FLG, TRIM #8 10, 11
VCH-303L 2" -6 CHECK, DUAL PLATE, CS, 150#, DRILLED LUG, CS 10, 11
DISC/TRIM
VCH-303F 8" — 24" CHECK, DUAL PLATE, CS, 150#, DBL FLG, CS DISC/TRIM 10, 11
VPL-504 Vo' —4” PLUG, A-351 CF8M BODY/PLUG, 150#, RF FLG, SHORT 8,9
VPL-504G 6" —-18" PLUG, A-351 CF8M BODY/PLUG, 150#, RF FLG, SHORT, GO | 8,9
VBA-628 ' —4” BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, 12, 13, 14
XTREME SEATS, RED. PORT
VBA-628G 6" -8 BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, 13, 14
XTREME SEATS, RED. PORT, GO
VBA-665 Vo' —4” BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, 13, 14
XTREME SEATS, FULL PORT
VBA-665G 6" -8 BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, 13, 14
XTREME SEATS, FULL PORT, GO
VBA-675 1" -3 BALL, CS BODY, MONEL BALL/STEM, 150#, RF FLG, 13, 14
XTREME SEATS, FULL PORT, LONG PATTERN
VBA-675G 47 -8 BALL, CS BODY, MONEL BALL/STEM, 150#, RF FLG, 13, 14
XTREME SEATS, FULL PORT, LONG PATTERN, GO
TEMPORARY ALL 150# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | V2" — 11" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2" —-12" 150#, RF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:
1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.
2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 450 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.
3. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.
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MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
170 PSIG @ 500° F A
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4. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

5. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

6. SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

7. DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. % SIZE IS THE DEFAULT SIZE, BUT %%’
AND 1” MAY BE USED AS REQUIRED.

8. BUTTERFLY VALVES SHALL BE LIMITED TO 300°F PER API 609. PLUG VALVES SHALL BE
LIMITED TO 400°F. HIGHER TEMPERATURE ALLOWED ONLY WITH ENGINEERING
APPROVAL OF DESIGNATED MAKE/MODEL.

9. VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

10. INSTALL IN HORIZONTAL POSITION WITH COVER UP.

11. INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

12. DEFAULT VENT, DRAIN, AND INSTRUMENT VALVES. % SIZE IS THE DEFAULT SIZE.

13. BUTTERFLY VALVES SHALL BE LIMITED TO 300°F PER API 609. PLUG VALVES SHALL BE
LIMITED TO 400°F. BALL VALVES SHALL BE LIMITED TO 300°F. HIGHER TEMPERATURE
ALLOWED ONLY WITH ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

14.

15.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE AND FURNISHED WITH A
LOCKING DEVICE.

SPIRAL WOUND GASKETS WITH INNER RINGS SHALL NOT PROTRUDE MORE THAN 0.06”
INTO FLANGE BORE PER ASME B16.21.
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DocuSign Envelope ID: 3F6C9FC0-83F0-4054-BBA4-0852CBB0985C

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
170 PSIG @ 500° F A
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BRANCH CONNECTIONS:

BRANCH

36 | T

30 |RT| T

24 | F |[RT| T

20 |F | F|RT| T

18 |F|F|PI|RT|T

6 |F|F|P|P|RT|T

14 |F|F|P|P|P|RT|T

12 |[F|F|P|P|[P|P|RT|T

0 |[W[{W[P|[P[P|P|P][RT[T

8 |W| W[W[W[W[W[W][W][RT[T

6 |WI W[w|w|[w[w[w|[w|[W][RT|T

4 |Wlw[w{w[w[w|[w|[w|[w]|[W][RT[T

3 [ wliwlwlwlwlwlwlwlwlw[w[@[T

2 |wlwlwlwlwlwlwlwlw[w[w|[@[@[T

1% |o0|J]o|o]oJo|o]oJo|lo]loJolol@ml@m][T

1 |loJ]oJo|o|]oJo|lo]JoJo|lo|lololol@MI@][T

% |oJlololoJlo|lolololo]lolololol@l@mlal[T
% |o0lo|lo|lo]Jo|lo|lo|lolo|lolololol@WlolalalT

36 |30 |24 20|18 |16 |14 |12 |10 8 | 6 | 4 [ 3| 2 [1%]| 1 | % |»

SYMBOLS
F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS % BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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Westlake :ecicn e seszovemas

Piping Specification

Revision No: 8
Rev Date: 05/16/2023

Title: VCM Spec AA Geismar, LA
Page 10of 3
GENERAL
MATERIAL CARBON STEEL
RATING ASME B16.5, CLASS 150, MATERIAL GROUP 1.1
285 PSIG @ 100°F
230 PSIG @ 300°F
1/16” CORROSION ALLOWANCE
SERVICES CHILLED WATER RETURN AND SUPPLY, CLARIFIED WATER, DEMINERALIZED WATER, FIRE WATER
ABOVE AND BELOW GROUND, JACKET WATER COOLING AND HEATING, LUBE OIL, NITROGEN
ITEM SIZE DESCRIPTION NOTES
PIPE % —1%" SCH 40, A106 GR B SMLS, THD 1,2
2" —24" STD WT, A106 GR B SMLS, BE 1,2
30”-36” | STD WT, API 5L GR B, EFW 100% RT, BE 1,2
FITTINGS % —1%" CL 3000, A105, THD, ASME B16.11 1
%" — 24" SCH TO MATCH PIPE, A234 WPB, BE, ASME B16.9 1
30"-36” STD WT, A234 WPB, EFW, BE, ASME B16.9 1
3”7 -36" SCH/CLASS TO MATCH PIPE/FITTINGS, A105, INTEGRALLY REINFORCED | 1
OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES % —1%" CL 150, A105, SCH 80, THD, ASME B16.5 1,3,4
2" -6" CL 150, A105, STD WT, RF WN, ASME B16.5 1,3,4
8" —24" CL 150, A105, STD WT, RF SO, ASME B16.5 1,3,4,5
30", 36" CL 150, A105, STD WT, RF SO, ASME B16.47 SER. A 1,3,4,5
%" — 24" CL 150, A105, RF BLIND, ASME B16.5
2" —24" CL 300, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE, ASME B16.36,
%" THD TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A193 B7 STUD BOLTS, TEFLON COATED
A194 2H HEAVY NUTS, TEFLON COATED
GASKETS ALL CL 150, 1/8” THK SPIRAL WOUND, 304SS WINDINGS WITH GRAPHITE 5
FILLER, CS OUTER RING, ANTI-BUCKLING, ASME B16.20; VSP AB-326 OR
EQ W/ ENGINEERING APPROVAL
THREAD PIPE PTFE TAPE
LUBE BOLTS NONE
TEMPORARY | ALL CL 150 RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
“y” % —1%" CL 600, THD, A216, 0.020" PERF. SS SCREEN
STRAINERS 2"—-12" CL 150, RF FLG, A216, 0.020" PERF. SS SCREEN
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Piping Specification Revision No: 8

“/ tl k Specification No: GES-230-VCM-AA Rev Date: 05/16/2023
es a e Geismar, LA

Title: VCM Spec AA

Page 2 of 3
VALVES
BALL BUTTERFLY CHECK GATE GLOBE PLUG OTHER NOTES
VBA-628 VBF-913 VCH-303F VGA-101 VGL-200 VPL-515 6,7
VBA-664 VCH-303L VGA-113 VGL-292 VPL-521
VBA-665 VCH-415 VPL-581
NOTES

1. REQUIREMENTS FOR DESIGN, FABRICATION, WELDING, NON-DESTRUCTIVE EVALUATION, INSTALLATION,
DOCUMENTATION, ETC. IN WESTLAKE STANDARD GES-230 “PIPING SPECIFICATIONS” MUST BE FOLLOWED.

2. ALL BURIED PIPING SHALL BE COATED AND WRAPPED IN ACCORDANCE WITH GES-221 “COATING AND
WRAPPING OF UNDERGOUND PIPING”.

3. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS. SPOOL SECTIONS SHALL BE
USED WHEN NECESSARY TO FACILITATE EQUIPMENT REMOVAL. DIRECT WELDING IS NOT PERMITTED.

4. CL 300 FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

5. SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON THE DESIGN
DRAWINGS.

6. VBA-664 |S THE DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %" AND 1”
MAY BE USED AS REQUIRED.

7. CHECK VALVES MUST BE INSTALLED IN HORIZONTAL POSITION WITH COVER UP (SWING) OR HINGE PIN VERTICAL
(DUAL PLATE). INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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Piping Specification Revision No: 8

“/ tl k Specification No: GES-230-VCM-AA Rev Date: 05/16/2023
es a e Geismar, LA

Title: VCM Spec AA

Page 3 0of 3
BRANCH CONNECTIONS
BRANCH
36 T SYMBOLS
30 RT| T O - OLET
24 RTIRTI| T RT — REDUCING TEE
20 RT|RT|RT| T T-TEE
18 RT|RT|[RT|[RT| T W — WELDOLET
16 W IRTIRTIRTIRTI T (1) — USE FULL SIZE TEE AND REDUCER. USE REDUCING
1 W I W IRTIRT IRT I RT | T TEE ONLY IF REQUIRED BY PIPING DIMENSIONS.
12 W | W |RT|RT|RT|RT|RT| T
10 W|W|W/|RT|RT|RT|RT|RT|T
8 W|W|W|W|W/|[RT|RT|RT|RT| T
6 W|W|[W|W|W|[W|W|RT|RT|RT| T
4 W|W|[W|W|W|[W|W|W|[W|RT|RT|T
3 W W[W[W|W[W|W|W|[W|W|RT|@Q)]| T
2 WI{W[W[W|W[W|W|W[W|W|W|[@]|@)]|T
1% olo|o|o|lo|o|o|o|lo|o|o|Oo|@|@W]|T
1 olo|lo|o|lo|jo|o|o|lo|o|o|Oo|Oo|@|@W]|T
% olo|lo|o|o|jo|o|o|lo|o|o|o|o|@M|@W|l@]|T
% olo|lo|o|lo|jo|o|lo|lo|o|o|lo|o|@M|@W|l@)]|@]|T
36|30 |24|20|18|16|14|12|10| 8 |6 | 4 |3 |2 |1%|1|% | %
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MATERIAL CARBON STEEL / HDPE GES 2-3-0
RATING LIMITED BY VGA-190/191 & HDPE VCM
175 PSIG @ 100° F
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**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
FIRE WATER
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — 1" SCH 80, A-106 GR. B SMLS, THD 1,2, 4
2" —24" STD. WT., A-106 GR. B SMLS, BE 1,2,3
6”-18" FM CLASS 267, HDPE, SMLS, EXTRUDED, PE, ASTM F714 12
GR. PE4710, ASTM D3350 CELL CLASSIFICATION 445574C
(GR. PE47), AWWA C906, FM APPROVED
FITTINGS Vo' — 1" 3000#, A-105, THD, ASME B16.11 1,2, 4
2" — 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2,3
" -8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2,3
REINFORCED OUTLET CONNECTIONS (O’'LET), MSS SP-97
6" -18" FM CLASS 267, HDPE, SMLS, FABRICATED OR MOLDED, 12
BUTT FUSION ENDS, ASTM F714 GR. PE4710, ASTM D3350
CELL CLASSIFICATION 445574C (GR. PE47), AWWA C906,
FM APPROVED, ASTM D3261
6" —18" FLANGE ADAPTER, FM CLASS 267, HDPE, SMLS, MOLDED, 12,13
BUTT FUSION ENDS, SERRATED SEALING SURFACE, ASTM
F714 GR. PE4710, ASTM D3350 CELL CLASSIFICATION
445574C (GR. PE47), AWWA C906, FM APPROVED, ASTM
D3261
FLANGES Vo' — 1" 150#, A-105, SCH 80, FF THD, ASME B16.5 1,2,4,5,6
2" —6" 150#, A-105, STD. WT., FF WN, ASME B16.5 1,2,5,6
8" —24" 150#, A-105, STD WT, FF SO, ASME B16.5 1,2,5,6,7
Vo' — 247 150#, A-105, FF BLIND, ASME B16.5
2" - 247 300#, A-105, STD. WT., FF ORIFICE FLANGE, ASME B16.36,
2" THD TAPS
6" —-18" FM CLASS 267, DUCTILE IRON, LAP JOINT BACK-UP RING, 13
ASME B16.5 150# DRILLING, GALVANIZED, FM APPROVED
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, BLUE TEFLON COATED
A-194 GR. 2H HVY. NUTS, BLUE TEFLON COATED
GASKETS ALL 150#, 1/8” THK. FF, FR PITA OR EQ 6
6" —-18" 150#, 1/8” THK. FF, COMPRESSED NON-ASBSTOS WITH 13
SBR BINDER, GARLOCK 3200 OR EQ, ASME B16.5, ASME
B16.21
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-190 ' =27 GATE, B62 BRONZE BODY/TRIM, 175#, RS, THD, UL/FM 8
VGA-191 2V - 127 GATE, A126 CL B CAST IRON, 125#, RS, FF FLG, UL/FM
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DocuSign Envelope ID: 3B4A804B-513E-4134-8FE4-C528BE32BD06

MATERIAL CARBON STEEL / HDPE GES 2-3-0
RATING LIMITED BY VGA-190/191 & HDPE VCM
175 PSIG @ 100° F
1/16” CORR. ALLOW. (C.S. ONLY) AAF VV
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VGA-216 25" - 127 GATE, DUCTILE IRON, 125#, NRS, FF FLG, UL/FM
VGA-176 2" =12 POST INDICATOR GATE, A126 CL B, IBBM, NRS, FF FLG
VBF-905 47 — 247 POST INDICATOR B-FLY, DUCTILE IRON, 125#, FF FLG, 9
UL/FM
VCH-328 2" —12” CHECK, SWING, A126 CL B CAST IRON,125#, FF FLG, UL/FM | 10, 11
HYDRANT 6" CAST IRON BODY, CLASS 125 ASTM B16.1 FLANGED INLET

TO MATCH WATER MAIN PIPE SIZE, 5 4" VALVE OPENING,
TWO (2) 2 %2 NST HOSE CONNECTIONS, NATIONAL STD.
OPERATING NUT, LEFT TO OPEN (CCW), AWWA C502,
KENNEDY GUARDIAN K81D OR EQ.

TEMPORARY ALL 150# FF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | 72" - 1%2" 3000#, THD, A-216, 0.020" PERF. SS SCREEN
2"-12" 125#, FF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 265 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B31.3.

3. ALL BURIED CARBON STEEL PIPING SHALL BE COATED AND WRAPPED IN ACCORDANCE
WITH GES 2-2-1.

4. THREADED COMPONENTS ARE NOT ALLOWED IN UNDERGROUND PIPING.

5. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

6. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

7. SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS.

8. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. % SIZE IS THE DEFAULT SIZE.

9. VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE AND FURNISHED WITH A
LOCKING DEVICE.

10. INSTALL IN HORIZONTAL POSITION WITH COVER UP.

11. INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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DocuSign Envelope ID: 3B4A804B-513E-4134-8FE4-C528BE32BD06

MATERIAL CARBON STEEL / HDPE GES 2-3-0

RATING LIMITED BY VGA-190/191 & HDPE
175 PSIG @ 100° F

VCM
1/16” CORR. ALLOW. (C.S. ONLY) A AFW
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12. HDPE COMPONENTS SHALL BE USED IN UNDERGROUND APPLICATIONS ONLY.

13. FLANGE ADAPTER WITH BACKING RING AND NON-ASBESTOS GASKET SHALL BE USED TO
MATE HDPE TO CARBON STEEL PIPING OR UNDERGROUND VALVES.

BRANCH CONNECTIONS (2):

BRANCH

24 | T

20 |RT| T

18 | P |[RT| T

16 | P|P|RT|T

14 |P|P|P|RT|T

12 |[P|P|P|P|RT|T

10 |P|P|P|P|P|RT|T

8 |W|{W[W[W[W[WI[RT|[T

6 |W| W[W|[W[W[W[WI[RT[T

4 ([ Wlw[w[w[w[w[wW[W[RT|T

3 [ WIW[IW[W[W[W[W[W[W[M][T

2 ([ wiwlwlwlwlww{wlw[m[m[T

1% |oJ]o]Jo|lo|loJolo]lolololMIM][T

1 |oJloJoJo|lo]JoJololof[olo[MI)][T

% |oJlo|loJ]oJo]loloJoloJololMIM[Mm][T

% |oJoJo]oJo|lo]lo[ololololMIM[O[M][T
24 [20[18 |16 (14 [12 10| 8 | 6 | 4 |3 | 2 [1%]| 1 | % | %

SYMBOLS
F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

(2) USE BRANCH CONNECTION TABLE ABOVE FOR CARBON STEEL PIPING ONLY. HDPE PIPING
SHALL ONLY USE FULL OR REDUCING TEES FOR BRANCH CONNECTIONS.
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DocuSign Envelope ID: B142C3B0-E251-47EC-90E3-E6589FDAC927

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
230 PSIG @ 300° F AAO
1/16” CORR. ALLOW.
PRersigpeRyv AL SeeAPPIROVAL OPERCREPRGY AL CURISPREGN AL Di]:i“gls()lélc/)(l)\;é )
m‘ww ). Matind, Kyan Estonuns FC;V\ ‘ MfF Carkuff '

TF1037AA1859411... 402213A8234D4F3... SUEFUBAFFSZ47D.. 444C5CDEASTD49D. ..

**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES

OXYGEN — [ALL PIPING COMPONENTS FOR OXYGEN SERVICE MUST BE CLEANED, DEGREASED,

LUBRICATED, SHIPPED AND STORED IN ACCORDANCE WITH GES 2-4-2.]

ITEM SIZE DESCRIPTION NOTES
PIPE V2" - 17" SCH 80, A-106 GR. B SMLS, PE 1,2
2"-24" STD. WT., A-106 GR. B SMLS, BE 1,2
FITTINGS V2" - 17" 3000#, A-105, SW, ASME B16.11 1,2
V2" - 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2
V2" — 10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY |1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES V2" - 1" 150#, A-105, SCH 80, RF SW, ASME B16.5 1,2,3,4,5
V2" - 24" 150#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,3,4,5
V2" — 247 150#, A-105, RF BLIND, ASME B16.5 3,5
2" =24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, /2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE GASKET WITH | 3,5
FULLY ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.
THRD. LUBE PIPE TFE TAPE (s400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-219 2" - 17" GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM #9, WB | 6
VGA-179 2" - 17" GATE, CS, 800#, SW, TRIM #9, WB
VGA-180 27 -14" GATE, CS, 150#, RF FLG, TRIM #9
VGA-180G 16" - 24" GATE, CS, 150#, RF FLG, TRIM #9, GO
VGL-334 V2" - 17" GLOBE, CS, 150#, RF FLG, TRIM #9
VGL-293 2"-8" GLOBE, CS, 150#, RF FLG, TRIM #9
VGL-293G 10" — 24" GLOBE, CS, 150#, RF FLG, TRIM #9, GO
VCH-448 V2" - 1" CHECK, PISTON, CS, 150#, RF FLG, TRIM #9 7
VCH-389 2" =24 CHECK, SWING, CS, 150#, RF FLG, TRIM #9 7,8
TEMPORARY ALL 150# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | 2" - 12" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2"-12" 150#, RF FLG, A-216, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: B142C3B0-E251-47EC-90E3-E6589FDAC927

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM

285 PSIG @ 100° F
230 PSIG @ 300° F AAO

1/16” CORR. ALLOW.

1.

ATRCFUSPIRE AL SEHPHIROVAL SHPIRON AL R AFIROVAL Dﬁgsolztc/)(l)\;éz
Matthew ). W%&m Estoans QE;\ A ﬁtff (arkuff '
TETOSTARTSS9ATT 022T3AB23ADATS S 230EFCB4FF5247D... 444C5CDEASTDASD. .
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 450 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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DocuSign Envelope ID: B142C3B0-E251-47EC-90E3-E6589FDAC927

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F

230 PSIG @ 300° F AAO

1/16” CORR. ALLOW.
USIPRUIVAL HSRCAPPROVAL cuSIPRENV AL ERUUAPIREV AL REVISION 4

% ). Mdrtip Ky Esfonens Ff}v\ FMF (arkuff DATE: 04/05/22

TF1037AA1859411... 4UZ213A8234D4FS... 230EFCB4FF5247D... 424CSCDEASTDAYD.

BRANCH CONNECTIONS:

BRANCH

24 | T

20 |[RT| T

18 | P [RT| T

16 | P|P|RT| T

14 [P [P [P [RT|T

12 |[P|P|P|P[RT[T

10 |[P|[P[P|P|P[RT[T

8 |WIW|[W|[W[W[WI[RT[T

6 |W|W|[W|W|[W|[W|W]|RT|T

4 [ WIW[W[W[W[W[W[WI[RT[T

3 | wlwlwlwlwlwlwlw[w[m][T

2 | wliwlwlwlwlwlwlwlw [ [Mm][T

1% |0|o0|o0|o|o|oJo[o[olo[M[M][T

1 Olo|lo|oJoJoJoJoJololo[M[m][T

% |oloJoJoJoJoloJoJololoMIMIM][T

% loloJlo|lo|lo|lololololololMIMIMIM][T

24 [20 [18 |16 [14[12[10] 8 [ 6 | 4 [ 3 | 2 [146]| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: E460A8B6-5163-4660-88F6-CE23541E720E

MATERIAL CARBON STEEL, GALVANIZED GES 2-3-0
RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F
125 PSIG @ 250° F AB
1/16” CORR. ALLOW.

. . . REVISION
TRPNIIROVAL | TOERIONAL PR T MU
Mattloew ). Mati Ry Esfoneins ﬂcff (artuff '

TFTO37AATS594TT .. U2 TIA8ZIADAF 3 SUEFCBAFF52470 Z44C5CDEALTDAOD ..
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
INSTRUMENT AIR, POTABLE WATER ABOVE GROUND
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' —1Y%" SCH 80, A-106 GR. B, GALVANIZED, SMLS, THD 2
2" - 24" STD. WT., A-106 GR. B, GALVANIZED, SMLS, BE 1,2,9
FITTINGS Ve — 1" 3000#, A-105, THD, GALVANIZED, ASME B16.11 2
Yo" — 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, GALVANIZED, 1,2,9
ASME B16.9
v —10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2,9
REINFORCED OUTLET CONNECTIONS (O’LET),
GALVANIZED, MSS SP-97
FLANGES Vo' —1Y" 150#, A-105, SCH 80, FF THD, GALVANIZED, ASME B16.5 2,3,4
2" - 24" 150#, A-105, STD. WT., FF WN, GALVANIZED, ASME B16.5 1,2,3,4,9
Vo' — 247 150#, A-105, FF BLIND, GALVANIZED ASME B16.5
2" - 24" 300#, A-105, STD. WT., FF ORIFICE FLANGE, GALVANIZED,
ASME B16.36, 2" THD TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. FF, EXPANDED PTFE WITH FULLY 4
ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-189 ve' —1Y%" GATE, B61 BRONZE, 200#, UNION BONNET, RS, THD 5
VGA-114 2" -12" GATE, A-126 CL. B CAST IRON, 125#, FF FLG
VGA-114G 14" - 247 GATE, A-126 CL. B CAST IRON, 125#, FF FLG, GO
VGL-313 Ve —1Ys" GLOBE, B61 BRONZE, 200#, UNION BONNET, THD
VGL-217 2"-8" GLOBE, A-126 CL. B CAST IRON, 125#, FF FLG
VCH-413 Ve — 1" CHECK, B61 BRONZE, 200#, SWING, THD 8
VCH-311 2" =247 CHECK, WAFER, A-126 CL. B CAST IRON, 125# 8
VBA-642 Vo' =27 BALL, BRASS BODY/BALL, 200#, THD, PTFE SEATS 6,7
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | 2" —1%%" 600#, THD, A-216, 0.020" PERF. SS SCREEN
2"—-12" 150#, FF FLG, A-216, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: E460A8B6-5163-4660-88F6-CE23541E720E

MATERIAL CARBON STEEL, GALVANIZED GES 2-3-0
RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F
125 PSIG @ 250° F AB
1/16” CORR. ALLOW.
RRetSigPERRV AL SRCATPIROVAL ok i%@;\/{ﬂ SYSIPRIV AL Di]:i“gls()lélc/)(l)\; /522
m‘ww . Mﬁ@m Etonens MfF Carkuff '

TF1037AA1859411... 402213A8234D4F3... SUEFULBAFFSZ47D... 444C5CDEASTD49D. ..

1.

NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 225 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

BALL VALVES SHALL BE LIMITED TO 300°F. HIGHER TEMPERATURE ALLOWED ONLY WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

HOT DIP GALVANIZE WELDED SPOOLS AFTER FABRICATION.
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DocuSign Envelope ID: E460A8B6-5163-4660-88F6-CE23541E720E

MATERIAL CARBON STEEL, GALVANIZED GES 2-3-0

RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F

125 PSIG @ 250° F AB

1/16” CORR. ALLOW.
- . . REVISION 5
PUSIEBRPYV AL RoUSISRETOR OPRI PR AL ENCCATBEORAL
. DATE: 04/05/22
‘Md&wAleﬁdﬁwméﬁwms “%jﬂﬁﬂ\ |ﬁﬁ6ﬂ@#

TF1037AA1859411... 402213A8234D4F3... SUEFCBAFFSZA7D— e COoCDERSTORID

BRANCH CONNECTIONS:

BRANCH

24 | T

20 |[RT| T

18 | P [RT| T

16 | P|P|RT| T

14 [P [P [P [RT|T

12 |[P|P|P|P[RT[T

10 |[P|[P[P|P|P[RT[T

8 |WIW|[W|[W[W[WI[RT[T

6 |W|W|[W|W|[W|[W|W]|RT|T

4 [ WIW[W[W[W[W[W[WI[RT[T

3 | wlwlwlwlwlwlwlw[w[m][T

2 | wliwlwlwlwlwlwlwlw [ [Mm][T

1% |0|o0|o0|o|o|oJo[o[olo[M[M][T

1 Olo|lo|oJoJoJoJoJololo[M[m][T

% |oloJoJoJoJoloJoJololoMIMIM][T

% loloJlo|lo|lo|lololololololMIMIMIM][T

24 [20 [18 |16 [14[12[10] 8 [ 6 | 4 [ 3 | 2 [146]| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: 1C6B478A-04C4-4085-B5SE6-B3BC2910C37A

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
125 PSIG @ 650° F AB ‘
1/8” C.A. (NPS<3), 1/16” C.A. (NPS>4)
RepuSignsrbyv AL WPIBRYWAL OPERCREPRGY AL SYSIPRIV AL Di]:i“glsolzlc/)(l)\; /522
WW ). Maptid, Ry Esfonons ‘ MfF Carkuff '

TF1037AA1859411...

N—402213A8234D4F3...

SUEFUBAFFOZ47D...

444C5CDEASTD49D. ..

“*CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES

BOILER BLOW DOWN, STEAM, STEAM CONDENSATE
[FOR USE WITH NON-BOILER EXTERNAL PIPING ONLY, IN ACCORDANCE WITH ASME B31.3. NOT UNDER THE
JURISDICTION OF ASME BPVC OR ASME B31.1]

ITEM SIZE DESCRIPTION NOTES
PIPE v SCH 160, A-106 GR. B SMLS, PE 1,2, 3
Y% -1 SCH 80, A-106 GR. B SMLS, PE 1,2,3
2 SCH 80, A-106 GR. B SMLS, BE 1,2
3 — 247 STD. WT., A-106 GR. B, SMLS, BE 1,2
30” STD. WT., API 5L GR. B, ERW, BE 1,2
36” STD. WT., API 5L GR. B, EFW, BE, 100% R.T. 1,2
FITTINGS v 6000#, A-105, SW, ASME B16.11 1,2
% — 1Y 3000#, A-105, SW, ASME B16.11 1,2
V" — 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2
30" — 36" STD. WT., A-234, GR. WPB, EFW, BE, ASME B16.9 1,2
% — 10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS
(O’LET), MSS SP-97
FLANGES v — 1" 150#, A-105, SCH TO MATCH PIPE, RF SW, ASME B16.5 1,2,4,5,6
% — 24" 150#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,4,5,6
8" — 24" 150#, A-105, STD WT, RF SO, ASME B16.5 1,2,4,5,6,7
30" — 36" 150#, A-105, STD WT, RF WN, ASME B16.47 SER. A 1,2,4,5,6
30" - 36" 150#, A-105, STD WT, RF SO, ASME B16.47 SER. A 1,2,4,5,6,7
vy — 24 150#, A-105, RF BLIND, ASME B16.5 4
2"~ 24" 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, %" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW 4,6
STRESS SPIRAL WOUND GASKET OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 v - 1%" GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM#8 | 8
VGA-112 v - 1%" GATE, CS, 800#, SW, TRIM #8
VGA-101 2 - 14" GATE, CS, 150#, RF FLG, TRIM #8
VGA-101G 16" - 24" GATE, CS, 150#, RF FLG, TRIM #8, GO
VGL-292 ARE A GLOBE, CS, 1504, RF FLG, TRIM #8
VGL-200 2"- 12" GLOBE, CS, 1504, RF FLG, TRIM #8
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DocuSign Envelope ID: 1C6B478A-04C4-4085-B5SE6-B3BC2910C37A

1.

9.

10.

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1 VCM
285 PSIG @ 100° F
125 PSIG @ 650° F AB ‘
1/8” C.A. (NPS<3), 1/16” C.A. (NPS>4)
PRaUSigPERSV AL RoRPIRYPAL &P CURIBPRIGW AL ENGCRIPRBV AL D}z]:i“glsolzlc/)(l)\; /522
% ). Matinf Kyan Estomuns (w w ﬂtff (arkuff '
TFT037AATB50417 . 4022 T3AB234DAF3 ... < 230EFCBAFF5247D... Z44C5COEASTOAID
VGL-230 3 -12 GLOBE, STOP CHECK ANGLE, CS, 300#, RF FLG. TRIM#5 | 6
VCH-415 Ve - 1%" CHECK, PISTON, CS, 150#, RF FLG, TRIM #8 6,9
VCH-302 2" - 24 CHECK, SWING, CS, 150#, RF FLG, TRIM #8 9,10
VCH-304 30" - 36 CHECK, DUAL PLATE, CS, 150#, WAFER 9,10
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | %4 - 1%" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2"- 12" 150#, RF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 450 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF 2" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCH XXS. IF %" —
THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCH 160.

1%

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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DocuSign Envelope ID: 1C6B478A-04C4-4085-B5SE6-B3BC2910C37A

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1
285 PSIG @ 100° F
125 PSIG @ 650° F AB‘
1/8” C.A. (NPS<3), 1/16” C.A. (NPS>4)
‘i““RPPﬁS@‘VAL HPBRYPAL BVAL NE‘;“A?’PT?&WAL Di]:i“gls()lélc/)(l)\; /52 )
v{ an Estonuns r '
H— TOSTARTESIATT 402213A8234D4F3 230EFCBAFF5247D .. TAACSCOERSTDAID
BRANCH CONNECTIONS:
BRANCH
36 T
30 RT| T
24 FIRT| T
20 F|1F|IRT[T
18 FI1F|P[RT|T
16 FIF|P[PIRT|T
14 FIF|P[P|PIRT|T
12 FIF|P[P|P|PI|RT|[T
10 WIW[P|P|P|P|[PIRT|T
8 WIWIWIWIWIW[W| WIRT|T
6 WIWIWIWIWIWIWIW]|WIRT[T
4 WIW[WIWIWIWI[WIW|IW|WI[RT[T
3 WIWIW[WIWIWIWIWIWI WIW|M!)|T
2 |wiwlwlwlwlw[wlw[w[w[w[m[m][T
1% |o|]o]oJoJoJoJoJoJolololoMIM][T
1 |oJ]o]o]o]o]Jo]Jo]Jo]JolololololMImI[T
% |0OloJlo]J]o]o]Jo]lo]lololololololMIMIm][T
% loloJlo|o|lo|lo|lo|lo|lolololololMIMIMIMO][T
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SYMBOLS

RT — REDUCING TEE
T-TEE
W — WELDOLET

BY PIPING DIMENSIONS.
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F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED




DocuSign Envelope ID: 492D7F19-B280-40FC-80EC-5D9BBE515E99

MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.2 VCM
275 PSIG @ -50° F
195 PSIG @ 400° F A(
1/16” CORR. ALLOW.

: _ . —— REVISION 4
ATRPFUASIEE AL SRCAFIRIRYAL CHSHINRERYAL EReSUABMYBY AL DATE: 04/05/22
Mattlw ). Mal/ﬁb{ Kyan Estomuns v M Carteutf '

TFTO37AATS594TT .. N 402713A8234D4F3... _—730EFCBA4EF5247D ... Z4ZC5CDEASTDAYD
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
DRY HYDROGEN CHLORIDE
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — 1" SCH 80, A-333 GR. 6, SMLS, PE 1,2, 3
2" — 24" STD. WT., A-333 GR 6, SMLS, BE 1,2
FITTINGS Vo' — 1" 3000#, A-350 LF2 CL. 1, SW, ASME B16.11 1,2,3
2" — 24" STD. WT., A-420 GR. WPL6, BW, SMLS, ASME B16.9 1,2
' - 10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-350GR.LF2CL.1, | 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O'LET),
MSS SP-97
FLANGES Vo' — 1" 150#, A-350 LF2 CL. 1, SCH 80, RF SW, ASME B16.5 1,2,4,5,6
2" — 24" 150#, A-350 LF2 CL. 1, STD. WT., RF WN, ASME B16.5 1,2,4,5,6
10" — 24~ 150#, A-350 LF2 CL. 1, RF SO, ASME B16.5 1,2,4,5,
6,7,8
o' — 24" 150#, A-350 LF2 CL. 1, RF BLIND, ASME B16.5 4
2" — 24" 300#, A-350 LF2 CL. 1, STD. WT., RF ORIFICE FLANGE, ASME
B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-320 GR. L7 STUD BOLTS, TEFLON COATED
A-194 GR. 7 HEX NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE GASKET WITH | 4,6
FULLY ENCAPSULATED CORRUGATED, C276 INSERT OR
EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-231 Vo' — 1" GATE, A-350 GR. LF2 CL. 1, 150#, RF FLG, TRIM #12 9,12
VGA-230 2" —12" GATE, A-352 GR. LCC, 150#, RF FLG, TRIM #12 12
VGA-230G 14” — 24" GATE, A-352 GR. LCC, 150#, RF FLG, TRIM #12, GO 12
VGL-444 Yo' — 8" GLOBE, A-352 GR. LCC, 150#, RF FLG, HAST. TRIM/FULL HF 12
VGL-444G 10" -12” GLOBE, A-352 GR. LCC, 150#, RF FLG, HAST. TRIM/FULL HF, 12
GO
VCH-457 Yo' — 2" CHECK, PISTON, A-350 LF2 CL. 1, 150#, RF FLG, TRIM #8 11, 12
VPL-504 -1 PLUG, A-351 CF8M BODY/PLUG, 150#, RF FLG, SHORT 10
VPL-509G 6" —-12" PLUG, A-352 LCC BODY/PLUG, 150#, RF FLG, SHORT, GO 10, 12
VPL-512G 14" — 24” PLUG, A-352 LCC BODY/PLUG, 150#, RF FLG, VENTURI, GO 10, 12
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DocuSign Envelope ID: 492D7F19-B280-40FC-80EC-5D9BBE515E99

1.

10.

11.

12.

MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.2 VCM
275 PSIG @ -50° F
195 PSIG @ 400° F A(
1/16” CORR. ALLOW.
ARITSORRRY AL AL APERORYAL OﬁWWAL ERRSUABBRIVAL D,FZ\I'EI'\IQI%BONS;%Z
el ). Matid, Ko €towens | [ | [ Caraf -
VBA-648 ' -6 BALL, 316SS BODY/TRIM, 150#, RF FLG, XTREME SEATS, 10
RED. PORT, SHORT
VBA-648G 8" —-12” BALL, 316SS BODY/TRIM, 150#, RF FLG, XTREME SEATS, 10
RED. PORT, SHORT, GO
TEMPORARY ALL 150# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | %" — 1" 600#, SW, A-351 GR. CF8M, 0.020" PERF. SS SCREEN
2" -12" 150#, RF FLG, A-351 GR. CF8M, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 415 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

THREADED COMPONENTS ARE NOT ALLOWED.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

WELD NECK FLANGES ARE PREFERRED OVER SLIP-ON FLANGES. SLIP-ON FLANGES MAY
BE USED, WHEN NEEDED, DUE TO SPACING/FIT CONCERNS.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. % SIZE IS THE DEFAULT SIZE, BUT %’
AND 1” MAY BE USED AS REQUIRED.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.
INSTALL IN HORIZONTAL POSITION WITH COVER UP.
SUBSTITUTION OF STAINLESS STEEL VALVES ALLOWED WITH ENGINEERING APPROVAL.

VERIFY PRESSURE AND TEMPERATURE RATINGS OF VALVE MEET OR EXCEED SPEC
RATINGS.
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DocuSign Envelope ID: 492D7F19-B280-40FC-80EC-5D9BBE515E99

MATERIAL
RATING

CARBON STEEL (LOW TEMP)

ASME B16.5, CLASS 150, M.G. 2.2 VCM
275 PSIG @ -50° F

195 PSIG @ 400° F

1/16” CORR. ALLOW.

GES 2-3-0

AC

AlN?""A{ﬁﬁﬂz"&{’)’AL AP ABIERI DAL
mn‘é#uuyw

NG APPREVAL
(N (il

REVISION 4
DATE: 04/05/22

lr TOSTRRTSSIA T 4U£ T3AR8Z34DAF3

BRANCH CONNECTIONS:

SOEFCBAFF5247D—

SCOEASTD4SD

PAD WIDTH EQUALS % BRANCH OD.)
RT — REDUCING TEE

T-TEE

W - WELDOLET

BY PIPING DIMENSIONS.
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BRANCH

24 | T

20 |RT| T

18 | P |RT| T

6 |P|P|RT|T

4 |P|P|PJ[RT|T

2 |P|lP|lPPIRT[T

0 |W|{W[W[W|WI[RT[T

8 |W| wW[w|[wW[W[W][RT|T

6 |W| W[W[W[W[W[WI[RT|T

4 |[wlwlwlwlwlwlw[w][rT[T

3 | wiwlwlwlwlwlwlwlw[@]T

2 |wliwlwlwlwlwlwlwlw{@olalT

1% |o0J]o|o|]oJo|o]oJololol@l@][T

1 |oloJo]oloJo]loloJolololwl@]|T

% |lololo|lo|lo|lolo]Jololololml@|l@w]lT

% |olo|lo]Jolo|lo]lolo|lolololololowlolT

24 |20 |18 |16 |14 (12|10 8 | 6 | 4 |3 | 2 |1%| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)
P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED




DocuSign Envelope ID: B587477D-F642-44ED-A217-204EDF219015

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1
285 PSIG @ -20°F to 100°F
230 PSIG @ 300°F A‘ M
1/8” CORR. ALLOW.
. _ , REVISION
ARPFUAPERBY AL  (TRIAPERIPAL DocySIgRIVAL USIIPRAPVAL D ATE' SO4C/)0 5 /722
). Maptiy Ryan. Estonns ‘ M Carkenff '
TFHOSTARTESA T AU2ZZTIABZ3ADAF3 ;éSOEFCB4FF5247D... 444C5CDEASTD49D. ..
SERVICES
DRY CL2 GAS
ITEM SIZE DESCRIPTION NOTES
PIPE 1”-6” SCH 80, A-106 GR. B, SMLS, BE 1,2,5
8" -24" STD. WT., A-106 GR. B, SMLS, BE 1,2,5,6
30" STD. WT., A-672 GR. C65 CL. 22, EFW, BE 1,2,5,6
FITTINGS 17 - 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2,5,6
30" STD. WT., A-234, GR. WPB, EFW, BE, ASME B16.9 1,2,5,6
1”-10” SCH TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY 1,2,5
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES 1" - 24" 150#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,5,6,8
30" 150#, A-105, STD. WT., RF WN, ASME B16.47 SER. A 1,2,5,6,8
17-24” 150#, A-105, RF BLIND, ASME B16.5 5
30” 150#, A-105, RF BLIND, ASME B16.47 SER. A
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. HEX NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW 8
STRESS SPIRAL WOUND GASKET OR EQ.
DO NOT APPLY LUBRICANT TO FLANGE FACES OR
GASKETS FOR CHLORINE SERVICE
THRD. LUBE BOLTS NO THREAD LUBRICANT ALLOWED FOR CHLORINE
SERVICE
VALVES
VGL-297 17 -10" GLOBE, LTCS, 150#, RF FLG, TRIM #16, BELLOWS SEAL 5,10, 11
VBF-929G 3 -24 BUTTERFLY, CS BODY/DISC, 150#, HF SEAT, 5,10, 11
MONEL+GRAPHITE SEAL RING, SHORT, GO
VBA-608 1”7-3" BALL, LTCS BODY/HAST. BALL, 150#, RF FLG, PTFE SEATS | 5, 10, 11
VBA-608G 4”-10" BALL, LTCS BODY/HAST. BALL, 150#, RF FLG, PTFE 5,10, 11
SEATS, GO
VCH-394 17 -12" CHECK, SWING, ALLOY 20 BODY/TRIM, 150#, RF FLG 5,10, 11,12
VPL-578 177 -4 PLUG, CS BODY/MONEL PLUG, 150#, RF FLG, PTFE 5,10, 11
SLEEVE
VPL-578G 6" —12” PLUG, CS BODY/MONEL PLUG, 150#, RF FLG, PTFE 5,10, 11
SLEEVE, GO
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DocuSign Envelope ID: B587477D-F642-44ED-A217-204EDF219015

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 1.1

285 PSIG @ -20°F to 100°F
230 PSIG @ 300°F A‘ M

1/8” CORR. ALLOW.
REVISION 7

ROEUBPTER O AL QROUFPRORVAL [(T ROBIPEBVAL NCRPREIPKL

Matthew ). Wvﬁ&m Eonens

ﬁ o (ol DATE: 04/05/22

1.

< 1F1037AA1859411 . 4022 T3A8034D4F3... 3UEFCBAFF5247D 472 C5COEASTDZ9D

10.

1.

12.

13.

NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 450 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6. DRAIN AND BLOW FREE
OF LIQUID. WESTLAKE PERSONNEL TO DRY BY BLOWING WITH MINUS (-)40°F DEWPOINT
AIR OR NITROGEN UNTIL DEWPOINT LEAVING IS SAME AS DEWPOINT ENTERING. BALL
VALVES AND PLUG VALVES SHOULD BE HALF OPEN TO DRY THE BODY CAVITY.

PURGE GAS / DRYING GAS / INERTING GAS MUST BE OIL FREE.
WELDING SHALL BE PER ASME CODE SECTION IX, LATEST EDITION.
ALL PIPING AND VALVES MUST CONFORM TO CHLORINE INSTITUTE PAMPHLET #6.

FOR PIPING SYSTEMS 8 INCH AND LARGER, CONSULT THE CHLORINE INSTITUTE
PAMPHLET #6 AND WESTLAKE ENGINEERING REPRESENTATIVE FOR APPROVAL.

FLANGED CONNECTIONS ARE PREFERRED FOR CHLORINE SERVICE INCLUDING VENTS
AND DRAINS. THREADED CONNECTIONS ARE NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

SEVERAL VALVE MANUFACTURERS MAKE EQUIVALENT CHLORINE SERVICE VALVES.
THESE “OR EQUAL” VALVES MAY BE USED IF CHECKED AND APPROVED BY A WESTLAKE
ENGINEERING REPRESENTATIVE. (CHECK FACE TO FACE DIMENSIONS)

ALL VALVES AND INSTRUMENTS ARE TO BE PREPARED, DOUBLE BAGGED, AND TAGGED
FOR CHLORINE SERVICE. VALVES SHALL BE CLEANED AND PACKAGED AS PER
REQUIREMENTS OF CHLORINE INSTITUTE PAMPHLET #6.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

PIPE SADDLES ARE REQUIRED AT ALL STRUCTURAL STEEL/CONCRETE SUPPORT POINTS.
PIPING IN CONTACT WITH SUPPORTS SHALL USE PLASTIC SADDLES. TAR OR ROOFING
COMPOUND SHALL BE PLACED BETWEEN THE PIPE AND THE SADDLE TO PREVENT
MOISTURE ACCUMULATION.

WHEN CONNECTING OTHER PIPING SYSTEMS TO CL2 SPECIFIED PIPING, IT IS REQUIRED
TO HAVE A PRIMARY ISOLATION VALVE, A BLEED VALVE, AND A SECONDARY ISOLATION
VALVE. THE PRIMARY ISOLATION VALVE AND BLEED VALVE MUST BE OF THE AFFECTED
CL2 PIPING SPECIFICATION. THE PIPE SPECIFICATION BREAK WILL BE AT THE SECONDARY
ISOLATION VALVE.
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DocuSign Envelope ID: B587477D-F642-44ED-A217-204EDF219015

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 150, M.G. 1.1
285 PSIG @ -20°F to 100°F

230 PSIG @ 300°F A‘ M

1/8” CORR. ALLOW.
REVISION 7

PUSIEBRPYV AL TSLCABPIRORY AL CURIEPSEBN AL ENGCRBPREY AL
. DATE: 04/05/22
Mattlw ). Mark Ry Esfoneins (3

1F1037AA1859411... AUZZTIR8ZIADAF3 230EFCBAFF5247D... o aaaCOCDEARSTDAID

BRANCH CONNECTIONS

BRANCH
30 | T
24 |RT| T
20 | F [RT| T
18 | F | P |RT| T
%6 |F|P|P|RT|T
14 |F|P|P|P|RT|T
12 |[F|P|P|P|P]|RT[T
10 |[W|[P|P|P|P|P|RT[T
8 |W| W[W|[W[W[W[WI[RT[T
6 |W| W[ W|[W[W[W[W|[WI[RT|T
4 ([ Wlw[w[w[w[w[w[w[wW][RT[T
3 ([ wWliwlwlwlwlwlw{wlw[w[m][T
2 ([ WIwlw[wlwlww[wlw[w[mO[m[T
1% |[WIW[W[wW[wW[w[w[w[w[w[w[mhO[mO][T
1T [wliwlwlwlwwlwlw[wlw[w[w[mO[mO[T
3024 (2018|1614 |12 10| 8 | 6 | 4 | 3| 2 [1%] 1

SYMBOLS
F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W — WELDOLET

(1) - USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: 9CF60982-CA79-414D-ADDE-AC7643864389

MATERIAL CARBON STEEL GES 2-3-0
RATING LIMITED BY VBF-903 VCM
150 PSIG @ 100° F
145 PSIG @ 300° F AD
1/16> CORR. ALLOW.
REVISION 4

ARTURPIEOY AL TRPABPRIPAL OPERRCAIPRGVAL ERGCRIPRAL
. DATE: 04/05/22
| ). Maptiy Ryan. Estonns | ﬁfﬁ\‘ﬁ/ | MF Carteuff

TTUSTARTOOISTT... 40 TSASZ34D4FS... SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES
DECANTER LIQUID, QUENCH LIQUID, UTILITY VENT SYSTEM, VENT GAS, WASTE TAR

ITEM SIZE DESCRIPTION NOTES
PIPE V2" - 1" SCH 80, A-106 GR. B SMLS, BE 1,2
2"-24" STD. WT., A-106 GR. B SMLS, BE 1,2
FITTINGS V2" - 24" SCH TO MATCH PIPE, A-234 GR. WPB, BE, ASME B16.9 1,2
V2" -8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES Vo' - 24" 150#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,3,4,5
Vo' — 24" 150#, A-105, RF BLIND, ASME B16.5 3
2" -24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, /2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE WITH FULLY 3,5
ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.
THRD. LUBE PIPE TFE TAPE (s400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGL-297 V2" - 10" GLOBE, LTCS, 150#, RF FLG, TRIM #16, BELLOWS SEAL
VBF-903 4" - 06" B-FLY, DI BODY, 150#, THD LUG, PTFE LINER/TRIM 7
VBF-903G 8" —24” B-FLY, DI BODY, 150#, THD LUG, PTFE LINER/TRIM, GO 7
VCH-301 17" -3 CHECK, BALL, DI BODY, 150#, RF FLG, PFA LINED, SOLID 8
PTFE BALL
VCH-322 4" -8 CHECK, WAFER SWING, DI BODY, 150#, PFA LINED 8,9
VPL-501 Vo' — 4" PLUG, DI BODY, 304 SS PLUG, 150#, RF FLG, PTFE SLEEVE | 6,7
VPL-501G 6" -12" PLUG, DI BODY, 304 SS PLUG, 150#, RF FLG, PTFE SLEEVE, |7
GO
VBA-652 V2" — 6" BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, PTFE 7
SEATS, RED. PORT, LONG
VBA-652G 8" — 14" BALL, CS BODY, 316 SS BALL/STEM, 150#, RF FLG, PTFE 7
SEATS, RED. PORT, LONG, GO
TEMPORARY ALL 150# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
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DocuSign Envelope ID: 9CF60982-CA79-414D-ADDE-AC7643864389

MATERIAL CARBON STEEL GES 2-3-0

RATING LIMITED BY VBF-903 VCM
150 PSIG @ 100° F

145 PSIG @ 300° F AD

1/16” CORR. ALLOW.

1.

AR SBPRGV AL (TASERIIRGVAL CURISPRBY AL ENGCRIPRBV AL Dlz]%gISOI“C/)(I)\;Zz
). Martig Ryan, Etonens (wﬁ?}f\/ ﬂbff (arkuff :
A AUZZTIABZIADAFS. J30EFCBAFF5247D... 244C5COERSTOAID
"Y" STRAINERS | ALL | 150#, RF FLG, A-216, 0.020" PERF. SS SCREEN |
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 225 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.
INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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DocuSign Envelope ID: 9CF60982-CA79-414D-ADDE-AC7643864389

MATERIAL CARBON STEEL GES 2-3-0

RATING LIMITED BY VBF-903 VCM
150 PSIG @ 100° F

145 PSIG @ 300° F AD

1/16”> CORR. ALLOW.
ARSI VAL SRUTPIDVAL PERCAPBREOVAL CURIPREVAL REVISION 4

Mattlew ). Mﬁ@m Etons F% (T# (arks V# DATE: 04/05/22

TETUSTAATSO9ATT. . 402213A8234D4F3... SUEFLBAFFSZ47D.. 444C5CDEASTD49D. ..

BRANCH CONNECTIONS:

BRANCH

24 | T

20 |[RT| T

18 | P [RT| T

16 | P|P|RT| T

14 [P [P [P [RT|T

12 |[P|P|P|P[RT[T

10 |[P|[P[P|P|P[RT[T

8 |WIW|[W|[W[W[WI[RT[T

6 |W|W|[W|W|[W|[W|W]|RT|T

4 [ WIW[W[W[W[W[W[WI[RT[T

3 | wlwlwlwlwlwlwlw[w[m][T

2 | wliwlwlwlwlwlwlwlw [ [Mm][T

1% |0|o0|o0|o|o|oJo[o[olo[M[M][T

1 Olo|lo|oJoJoJoJoJololo[M[m][T

% |oloJoJoJoJoloJoJololoMIMIM][T

% loloJlo|lo|lo|lololololololMIMIMIM][T

24 [20 [18 |16 [14[12[10] 8 [ 6 | 4 [ 3 | 2 [146]| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: AAO2BEC2-1BD7-4DB8-84DD-8DB5AC2EGSE1

MATERIAL STAINLESS STEEL, 316L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F AF

0.030” CORR. ALLOW.
REVISION 5

ROPUSIREYV AL TRPABPRIPAL CURPBREN AL NGQORIRIOAL
. - DATE: 04/05/22
wa ). Maitivg, Kyan. Estonens ﬁ% [rcff (arkuff

1F1037AA1859411.. 40 TSASZ34D4Fs... T eoUEPLDAarroZa U 444C0CDEASTDAYD..

*+*CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES

BOILER FEED WATER, CHEM. FEED BOILER FEED WATER TREATMENT, DEMINERALIZED WATER, OXYGEN —
[ALL PIPING COMPONENTS FOR OXYGEN SERVICE MUST BE CLEANED, DEGREASED, LUBRICATED,
SHIPPED AND STORED IN ACCORDANCE WITH GES 2-4-2.]

ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — 17" SCH 40S, A-312 TP-316L, SMLS OR EFW, PE 1,2
2"-20 SCH 10, A-312 TP-316L, SMLS OR EFW, BE 1,2
2’207 SCH 40, A-312 TP-316L, SMLS OR EFW, BE 1,2,10
24" - 30" SCH 10, A-312 TP-316L, EFW, BE, 100% R.T. 1,2
36” SCH 40S, A-312 TP-316L, EFW, BE, 100% R.T. 1,2
FITTINGS V2 — 1" 3000#, A-182, GR. 316L, SW, ASME B16.11 1,2
2" -20" SCH 10, A-403, WP-316L, BE, ASME B16.9 1,2,3
24” — 36" SCH TO MATCH PIPE, A-403, WX-316L, BE, ASME B16.9 1,2,3
V2" —10” SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. 316L, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O’LET),
MSS SP-97
FLANGES Vo' — 17" 150#, A-182, GR. 316L, SCH 40S, RF SW, ASME B16.5 1,2,4,5
27— 24" 150#, A-105, LAP JOINT, ASME B16.5 1,2,4,5
307, 36" 150#, A-182, GR. 316L, SCH TO MATCH PIPE, RF WN, 1,2,4,5
ASME B16.47 SER. A
V2" — 24" 150#, A-182, GR. 316L, RF BLIND, ASME B16.5
2" =24 300#, A-182, GR. 316L, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, /2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED

A-194 GR. 2H HVY. NUTS, TEFLON COATED

GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE WITH FULLY 5,10
ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.

150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS 5,10
SPIRAL WOUND GASKET OR EQ.

THRD. LUBE PIPE TFE TAPE (s400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-153 ' —-1Y" GATE, EXTENDED BODY, 316L SS, 800#, SWxNPT, TRIM #12 6
VGA-122 V2" — 1" GATE, 316L SS, 800#, SW, TRIM #10
VGA-130 27 -12" GATE, 316 SS, 150#, RF FLG, TRIM #10
VGL-239 V2" —10" GLOBE, 316 SS, 150#, RF FLG, TRIM #10
VBF-921 2’ -4 B-FLY, 316 SS, 150#, THD LUG, SS DISC, XTREME/SS SEATS, 7,8

GRAPHITE SEAL
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DocuSign Envelope

ID: AA02BEC2-1BD7-4DB8-84DD-8DB5AC2EG5E 1

1.

MATERIAL STAINLESS STEEL, 316L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F AF
0.030” CORR. ALLOW.
ATRCTUAPERRSV AL ASPRBIHRUVAL CRIPRYAL BOAPPIORAL D}z]:i“glsolzlc/)(l)\; /52 )
Mattloew ). Mati Ry Esfoneins , ﬂcff (artuff '
TFTUSTAATSIYATT... AUZLTSASZ34D4AFS.... 230EFCB4FF5247D... 444C5CDEA5S1D49D...
VBF-921G 6" — 24" B-FLY, 316 SS, 1504, THD LUG, SS DISC, XTREME/SS SEATS, |7,8
GRAPHITE SEAL, GO
VBF-921GA 26" — 36 B-FLY, 316 SS, 150#, THD LUG, SS DISC, XTREME/SS SEATS, | 7,8
GRAPHITE SEAL, GO, ASME B16.47 SER. A
VCH-342 Ve — 1" CHECK, SWING, 316 SS, 150#, RF FLG, TRIM #10 9
VBA-643 Vo' — 4 BALL, 316 SS BODY/BALL/STEM, 150#, RF FLG, XTREME 7.8
SEATS, FULL PORT, LONG
VBA-643G 6" -8 BALL, 316 SS BODY/BALL/STEM, 150#, RF FLG, XTREME 7,8
SEATS, FULL PORT, LONG, GO
TEMPORARY ALL 150# RF, CONICAL, 150% OPEN AREA, 316/316 SS
STRAINERS SCREEN/PLATE
"Y" STRAINERS | %" - 1%" 600#, SW, A-351 GR. CF3, 0.020" PERF. SS SCREEN
2" 12" 150#, RF FLG, A-351 GR. CF3, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 350 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

STUB ENDS SHALL BE USED FOR FLANGED CONECTIONS. THEY SHALL BE SHORT
PATTERN AND LIMITED TO 24" PIPE SIZE PER ASME B16.9.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

BUTTERFLY VALVES SHALL BE LIMITED TO 300°F PER API 609. BALL VALVES SHALL BE
LIMITED TO 300°F. HIGHER TEMPERATURE ALLOWED ONLY WITH ENGINEERING
APPROVAL OF DESIGNATED MAKE/MODEL.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.
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DocuSign Envelope ID: AAO2BEC2-1BD7-4DB8-84DD-8DB5AC2EGSE1

MATERIAL STAINLESS STEEL, 316L GES 2-3-0

RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F AF
0.030” CORR. ALLOW.

HE’I‘T“ gﬂﬁf&?AL TISECHTPIRBRYAL CUSTIPRLPVAL ROCHTTIRHWAL REVISION 5
= DATE: 04/05/22
Kyam Estomns , MF (arkwff
T TOSTRRTOSIA T 4U TSASZ34D4FS.. 230EFCB4FF5247D... 444C5CDEA51D49D...

10. TO BE USED IN OXYGEN SERVICE.
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DocuSign Envelope ID: AAO2BEC2-1BD7-4DB8-84DD-8DB5AC2EGSE1

MATERIAL STAINLESS STEEL, 316L GES 2-3-0

RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F

150 PSIG @ 500° F AF

0.030” CORR. ALLOW.

ARSI AL FSERPAROVAL e~ NG RPFRAL MU
Maftluw ). Magtin] Fyan, Esfonns FES}%/ Mt Cartuff
TFTU37TAATES 9T AUZZTIASZ3ADAF 3 30CFCBAFTE047D AAACSCOEASTDAYD
BRANCH CONNECTIONS:

BRANCH

36 T

30 RT[ T

24 FIRT| T

20 F FIRT| T

18 F F P |RT[T

16 F FIP|PI[RT|T

14 F FI|P|P[PIRT|T

12 F F|P|P|P[PI|RT|T

10 WIW[P|P|P[P]|P|RT|T

8 WIW[WIWIW[WIW|WI[RT|T

6 WIWI[WIWIWIWIWIW|WI[RT|T

4 WIWI[WIWIWIIWIWIW|W|WI|RT|T

3 WIWIWIWIWIWIWIWIWIW[IW[1D|T

2 (WIW[WIW[W{W[W[wW{W[wW|w[hO[h]T

1% |0]lo]o]o]ololololololololMlm|T

1 |o0]lo]o]ololololololo]lolololM|ImI[T

% loJlolo]Jolololololo]lololololMImImIlT

% |oJlolo]o]lo|lo]olololololololMmIMmIm][T

36 130)24 (201816 (14|12 ] 10| 8 6 14|32 141 Yo | Vo

SYMBOLS
F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: 33C2ED14-78DE-4116-82EC-C545B2C30E10

MATERIAL STAINLESS STEEL, 304L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
160 PSIG @ 400° F AF l |
0.030” CORR. ALLOW.
. . . , REVISION
PUSIPPREY AL TISRCKIPIRORYAL OPIRCRIPRVAL ENCP RISV AL D ATE' SO4C/)0 5 /322
Mattlew ). Mali Ry Esfoneins C M Carkwff ‘
1F1037AA1859411... AUZZTIA8Z3ADAF3. SOEFCBAFF52470 .. ——aaaCoCOEASTDAID
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
CHILLED WATER SUPPLY/RETURN, CAUSTIC SODA TO 50%, FUEL GAS, ROOF DRAINS ABOVE GROUND & IN
BUILDINGS, VENT, STEAM CONDENSATE
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — 1" SCH 40S, A-312 TP-304L, SMLS OR EFW, PE 1,2
2" -20" SCH 10, A-312 TP-304L, SMLS OR EFW, BE 1,2
24" — 30” STD. WT., A-358 TP-304L, EFW, BE 1,2
FITTINGS 12" — 30" SCH TO MATCH PIPE, A-403, WP-304L, BE, ASME B16.9 1,2
" —10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. 304L, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O’LET),
MSS SP-97
FLANGES Vo' — 24 150#, A-182, GR. 304L, SCH TO MATCH PIPE, RF WN, ASME 1,2,3,4,5
B16.5
26" — 30" 150#, A-182, GR. 304L, STD WT, RF WN, ASME B16.47 SER. A | 1,2,3,4,5
Vo' — 24 150#, A-182, GR. 304L, RF BLIND, ASME B16.5 3
2" =12 300#, A-182, GR. 304L, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS | 3,5
SPIRAL WOUND GASKET OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGL-239 ¥ —-12" GLOBE, 316 SS, 150#, RF FLG, TRIM #10
VGL-442 2 &7% SAMPLING, 316SS BODY/TRIM, 150#, RF FLG, SPECIFY
PISTON LENGTH
VCH-342 ' —12" CHECK, SWING, 316 SS, 150#, RF FLG, TRIM #10 9
VPL-504 ' -4 PLUG, 316 SS BODY/PLUG, 150#, RF FLG, PTFE SLEEVE, 6,7,8
SHORT
VPL-504G 6" —-12" PLUG, 316 SS BODY/PLUG, 150#, RF FLG, PTFE SLEEVE, 7,8
SHORT, GO
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, 304/316 SS
STRAINERS SCREEN/PLATE
"Y" STRAINERS | 2" —-12" 150#, RF FLG, A-351 GR. CF8M, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: 33C2ED14-78DE-4116-82EC-C545B2C30E10

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 350 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

8. VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

Page 2 of 3

MATERIAL STAINLESS STEEL, 304L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
160 PSIG @ 400° F AF l I
0.030” CORR. ALLOW.
AR RAPRGVAL RO RCRROUAL | (TS RBRAL MU
W"W U} Ry Esfoneins ﬂcff (arkuff '
TFTOSTARTE S92 TT 4027 T3R8Z3ADAFS >30EFCBATT5247D . 444 C5COEASTDAOD
NOTES:

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

3. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

4. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

5. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

6. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %’ SIZE IS THE DEFAULT SIZE, BUT %’
AND 1” MAY BE USED AS REQUIRED.

7. PLUG VALVES SHALL BE LIMITED TO 400°F. HIGHER TEMPERATURE ALLOWED ONLY WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

9. INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.




DocuSign Envelope ID: 33C2ED14-78DE-4116-82EC-C545B2C30E10

MATERIAL STAINLESS STEEL, 304L
RATING ASME B16.5, CLASS 150, M.G. 2.3
230 PSIG @ 100° F
160 PSIG @ 400° F
0.030” CORR. ALLOW.
ANRCHSRBERG VAL HBIRRIPAL OPERCRIPRBVAL ENGCRIBRBV AL
). l\/whw‘ Ky, Estontins (E ﬁ*ff (arkuff

GES 2-3-0
VCM

AFU

REVISION 3
DATE: 04/05/22

TFTOS7TAATESIATT. 402213A8234D4F3...

BRANCH CONNECTIONS:

SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

BRANCH

30 [T

24 |RT| T

20 | F [RT| T

18 | F | P |RT| T

%6 |F|P|P|RT|T

14 |[F|P|[P|P|RT|T

12 |F|P|P|P|P|RT[T

10 |W|[P|[P|P|P|P|RT|T

8 |W| W[W|[W[W[W[WI[RT|T

6 |W| W[W|[W[W[W[W[WI[RT|T

4 ([ WIW[W[wW[wW[W[W[W[WI[RT[T

3 ([ wWiwlwlw[wlw[w[w[w[w[m][T

2 ([ WIWIW[W[WIW[W[W[W[W[MO[M][T

1% |oJ]oJo|o]oJo|lo]lo[ololo[MIMm[T

1 [o]o]o]o]JoJoloJo]JololololMIm][T

% |O0lo]lo]o]o]o]Jo]Jo]JololololMIMIMm][T

% |oloJlo]o]o|lo]JoJolo|lo[lololMIMO[MIMmI[T
30 |24 (20181614 [12[10| 8 | 6 | 4 [ 3 | 2 [1%] 1 | % | %

SYMBOLS

RT — REDUCING TEE
T-TEE
W - WELDOLET

BY PIPING DIMENSIONS.
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F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED




DocuSign Envelope ID: EF6E90F7-DCB6-49D0-B26B-9EB2E4AB1F91

MATERIAL STAINLESS STEEL, 316L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F A [—]
0.030” CORR. ALLOW.
. - REVISION
ATNPAPPRORYAL ASEAPBROVAL BoATPROVAL RocuTiRHVAL D ATE' SO4C/)0 5 /522
Mattloew ). Miwti Ry Esfoneins [@?& [V ﬂcff (artuff '
TFTUS7TARTSOYATT ... 4U. TSASZ34D4F 3., ;920':,’:(\'24,:,::‘747'-) 444C5CDEA51D49D...
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
DEMINERALIZED WATER, LUBE OIL, WASTE WATER
ITEM SIZE DESCRIPTION NOTES
PIPE v = 1" SCH 40S, A-312 TP-316L, SMLS, PE 1,2
2"-6" SCH 40S, A-312 TP-316L, SMLS, BE 1,2
8" —-12" SCH 108, A-312 TP-316L, SMLS OR EFW, BE 1,2
FITTINGS ' —1Y" 3000#, A-182, GR. F316L, SW, ASME B16.11 1,2
2"-12" SCH TO MATCH PIPE, A-403, WP-316L, BW, ASME B16.9 1,2,3
' -8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. F316L, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O'LET),
MSS SP-97
FLANGES v = 1" 150#, A-182, GR. F316L, SCH 40S, RF SW, ASME B16.5 1,2,4,5,6
2> -12" 150#, A-105, LAP JOINT, ASME B16.5 1,2,4,5,6
Ve —-12" 150#, A-182, GR. F316L, RF BLIND, ASME B16.5 4
2’12 300#, A-182, GR. F316L, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING SSFLG A-193 GR. B8 CL. 2 STUD BOLTS
A-194 GR. 8 HVY. NUTS
LAP JOINT A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS | 4,6
SPIRAL WOUND OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-167 v =17 GATE, EXTENDED BODY, 316L SS, 800#, MSWxFNPT, TRIM 7
#10
VGA-122 v — 1" GATE, 316L SS, 800#, SW, TRIM #10
VGA-130 2> —-12" GATE, 316 SS, 150#, RF FLG, TRIM #10
VGL-237 2" —8" GLOBE, 316L SS, 150#, RF FLG, TRIM #10
VGL-237G 10" -12" GLOBE, 316L SS, 150#, RF FLG, TRIM #10, GO
VPL-504 -4 PLUG, 316 SS BODY/PLUG, 150#, RF FLG, PTFE SLEEVE, 8,9
VPL-504G 6" —-12” PLUG, 316 SS BODY/PLUG, 150#, RF FLG, PTFE SLEEVE, GO | 8,9
VCH-340 Ve —12" CHECK, SWING, 316 SS, 150#, RF FLG, TRIM #10 10
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, 304/316 SS
STRAINERS SCREEN/PLATE
"Y" STRAINERS | 752" — 115" 600#, SW, A351, GR. CF3M, 0.020" PERF. SS SCREEN
2"-12" 150#, RF FLG, A351, GR. CF8M, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: EF6E90F7-DCB6-49D0-B26B-9EB2E4AB1F91

MATERIAL STAINLESS STEEL, 316L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F AH
0.030” CORR. ALLOW.
AR ROV AL HSEAPHEEAKL OHPIRRIPAL Resusignsf v AL Di]:i“gls()lélc/)(l)\; /52 )
Mattloow ). Mark Ryan Estorns @ W ﬁcff (arkuff '

TFTUS/TAATSOYATT ... 40 TSASZ34D4FS...

NOTES:

PATTERN PER ASME B16.9.

UPWARD FLOW.

230EFCB4FF5247D... 444C5CDEASTD49D. ..

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 350 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

9. VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

Page 2 of 3

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

3. STUB ENDS SHALL BE USED FOR FLANGED CONECTIONS. THEY SHALL BE SHORT

4. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

5. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

6. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

7. DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

8. PLUG VALVES SHALL BE LIMITED TO 400°F. HIGHER TEMPERATURE ALLOWED ONLY WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

10. INSTALL IN HORIZONTAL POSITION WITH COVER UP, OR IN VERTICAL POSITION WITH




DocuSign Envelope ID: EF6E90F7-DCB6-49D0-B26B-9EB2E4AB1F91

T-TEE

W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3

MATERIAL STAINLESS STEEL, 316L GES 2-3-0
RATING ASME B16.5, CLASS 150, M.G. 2.3 VCM
230 PSIG @ 100° F
150 PSIG @ 500° F AH
0.030” CORR. ALLOW.
BYTUSIgPBRRYV AL ROAUSIEREIVR L, cUSIIPRLVAL ERGUNPIRE AL D}z]:i“glsolzlc/)(l)\; /52 )
rm/\/uxﬂ(u,w . Mﬁv»' Kyan. Estomn \ ﬁtff (arkuff '
1F1037AA1859411... 402213A8234D4F3... 230EFCB4FF5247D... 444C0CDEASTDAYD. ..
BRANCH CONNECTIONS:
BRANCH
12 | T
10 |RT| T
8 |W|RT| T
6 |W|W]|RT|T
4 |W | W|WI|RT| T
3 ([ Wlw[w[w[Mm[T
2 | WIW[IW[W[O[M][T
% JoJoJoJolo|M|[M[T
1 oloJolololo M)
% |oJloJo]lololo|MIMmIMm][T
% JoloJlo|lolololMMIM[Mm][T
12|10 8 | 6 | 4 | 3| 2 |1%]| 1 | % | %
SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE




DocuSign Envelope ID: A1D85888-34AE-4C31-B6B4-A0EEFAACC55B

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL
FLUID SERVICE PER ASME B31.3, PARAGRAPH 341.4.1.

Page 1 of 2

MATERIAL DUPLEX STAINLESS STEEL 2205 GES 2-3-0
RATING LIMITED BY VBA-662 VCM
230 PSIG @ 100° F
180 PSIG @ 400° F AHD
1/16” CORR. ALLOW.

. . . . REVISION
AROTSEPRB AL RSERPPLON AL oﬁ“&?ﬁé@@& ERRCSSPPREN AL o] 304?0 v
Mattloew ). Mati Ry Esfoneins v MfF Carkuff '

**CURRENT LIVE VERSION OF PIPE SisEC LOCATED ON WVCDOCé WEBSITE. PRINTED COI;IES ARE UNCONTROLLED.***
SERVICES
CATHOLYTE, CAUSTIC (20% - 32%), CAUSTIC SODA (TO 50%)
ITEM SIZE DESCRIPTION NOTES
PIPE 177 -8 SCH 40S, ASTM A-790 UNS. NO. 31803, SEAMLESS, PE
FITTINGS 177 -8 SCH 40S, ASTM A-815 GR. WPS31803, BW, ASME B16.9 3
177 -6" SCH 40S, ASTM A-182 S31803, INTEGRALLY REINFORCED
OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES 17 -8 150#, A-105, LAP JOINT, ASME B16.5 56,7
17 -8 150#, A-182 S31803, RF BLIND, ASME B16.5 5
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE WITH FULLY 57
ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VCH-323 177 -6" CHECK, SWING, HORIZ OR VERT, CAST STEEL, 150# FLGD, 8
TFE OR PFA LINER
VPL-506 17 -4 PLUG, DUCTILE IRON BODY/PLUG, 150# RF FLG, PTFE/PFA 4
LINER
VPL-506G 6" -8 PLUG, DUCTILE IRON BODY/PLUG, 150# RF FLG, PTFE/PFA
LINER, GO
VBA-662 177 -6" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA 8
LINER, FULL PORT
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, ASTM A240 UNS. NO.
STRAINERS S31803 SCREEN/PLATE
NOTES:

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 345 PSIG. HYDROTEST PRESSURE
DETERMINED BY ASME B31.3, PARA. 2.6. DRAIN AND BLOW DRY.




DocuSign Envelope ID: A1D85888-34AE-4C31-B6B4-A0EEFAACC55B

MATERIAL DUPLEX STAINLESS STEEL 2205 GES 2-3-0

RATING LIMITED BY VBA-662 VCM
230 PSIG @ 100° F

180 PSIG @ 400° F AHD

1/16” CORR. ALLOW.
ARTSIPBRYV AL RISUSISPRAPVAL f{{‘.SJQMWVAL ENGCRIBRBV AL REVISION 7

. l\w{imm Edomns ﬁ'ff (arkuff DATE: 04/05/22

TETUSTAATSO9ATT. . 402213A8234D4F3... 230EFCB4FF5247D... 44400CDEASTDASD. .

3. STUB ENDS SHALL BE USED FOR FLANGED CONNECTIONS. THEY SHALL BE SHORT
PATTERN PER ASME B16.9.

4. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. 1” SIZE IS THE STANDARD SIZE.

5. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL
FACE GASKETS SHALL BE USED BETWEEN THESE FLANGES.

6. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

7. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS
NECESSARY.

8. VCH-323 AND VBA-662 LIMITED TO 300°F. HIGHER TEMPERATURE ALLOWED ONLY WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

9. THREADED COMPONENTS SHALL NOT BE USED.

BRANCH CONNECTIONS:

BRANCH

8 [T

6 |W][T

4 [WIW][T

3 [wlw[(m][T

2 ([Wlw[Mm[M][T

1% (W w[wlw[][T

1 [ WW[wW[w[m[m][T

86|43 1% | 1

SYMBOLS
T-TEE

W - WELDOLET
B — BRANCH WELD

(1) — USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS
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| e MATERIAL HDPE GES 2-3-0
? RATING LIMITED BY HDPE PIPE/FITTINGS VCM
} 150 PSIG @ 140° F
0” CORR. ALLOW. AI
MAINT. APPROVAL HSE APPROVAL OPER. APPROVAL APPR REVISION O
' 2 DATE: 11/29/17
Ui | gp, | Yot | JL Y

*+CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PBﬂTED COPIES ARE UNCONTROLLED.**

SERVICES

ABOVE GROUND CHILLED WATER

ITEM SIZE DESCRIPTION NOTES

PIPE 2 —¢ DR 7, HDPE, SMLS, EXTRUDED, PE, ASTM F714 GR. PE4710, | 1
ASTM D3350 CELL CLASSIFICATION 445574C (GR. PE47)

FITTINGS -8 DR 7, HDPE, SMLS, FABRICATED OR MOLDED, BUTT 1
FUSION ENDS, ASTM F714 GR. PE4710, ASTM D3350 CELL
CLASSIFICATION 445574C (GR. PE47), ASTM D3261

2" -8’ FLANGE ADAPTER, DR 7, HDPE, SMLS, MOLDED, BUTT 1,4

FUSION ENDS, SERRATED SEALING SURFACE, ASTM F714
GR. PE4710, ASTM D3350 CELL CLASSIFICATION 445574C
(GR. PE47), ASTM D3261

FLANGES -8 DUCTILE IRON, LAP JOINT BACK-UP RING, ASME B16.5 1,2,3,4
150# DRILLING, GALVANIZED

UNIONS NONE USE FLANGES

BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED, WITH FLAT SS
WASHERS BETWEEN NUTS AND BACK-UP RING

GASKETS -8 150#, 1/8" THK. FF, COMPRESSED NON-ASBSTOS WITH 3,4
SBR BINDER, GARLOCK 3200 OR EQ, ASME B16.5, ASME
B16.21

THRD. LUBE BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.

VALVES

VBF-902 -4 B-FLY, DI, 150#, THD LUG, DI DISC, BUNA-N SEATS/SEAL

VBF-902G 6" -8’ B-FLY, DI, 150#, THD LUG, DI DISC, BUNA-N SEATS/SEAL,
GO

TEMPORARY | ALL 150# FF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE

STRAINERS

"Y"STRAINERS | 2"— 12" 150#, FF FLG, DI, 0.020" PERF. SS SCREEN

NOTES:

1. HYDROSTATIC TESTING SHALL BE PERFORMED AT 1.5 TIMES SYSTEM DESIGN PRESSURE.

2. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.

SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

3. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

Page 1 of 2




MATERIAL

\ My RATING
| i

HDPE

LIMITED BY HDPE PIPE/FITTINGS
150 PSIG @ 140° F
0” CORR. ALLOW.

GES 2-3-0
VCM

Al

REVISION 0
DATE: 11/29/17

MAINT. APPROVAL HSE APPROVAL PER. ﬁi\(/z% ENG. APPROV
; Abﬁu.///// é; ﬂ

4. FLANGE ADAPTER WITH BACKING RING AND NON-ASBESTOS 4SKET SHALL BE USED TO
MATE HDPE TO VALVES AND OTHER PIPING SYSTEMS.

BRANCH CONNECTIONS:

BRANCH
8 T
6 RT[ T
4 S[S|T
3 S|S|S|T

2 RT|RT|RT|RT| T
81614132

SYMBOLS

RT — BUTT TEE W/ BUTT REDUCER(S)
T-BUTT TEE
S - BUTT SADDLE
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DocuSign Envelope ID: 9102135C-A099-41B0-B77A-E6B496D6A53A

MATERIAL CARBON STEEL AND CAST IRON GES 2-3-0
RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F
125 PSIG @ 250° F AJ
1/16” CORR. ALLOW.
. . . REVISION
AT AL FRERBPIAL PR EIRD AL — o] 304?0 . /322
Mattlew ). Mg wKyam Estorens () ﬂcff (artuff '
TFTOS7TAATSS94TT . 2027 T3R8 Z3ADAF3 SOEFCBAFF52470 Z74C5CDEALTDZ0D .
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
WASTEWATER ABOVE/BELOW GROUND
ITEM SIZE DESCRIPTION NOTES
PIPE V2" — 1" SCH 80, A-106 GR. B, SMLS, PE 1,2
2" —24" STD. WT., A-106 GR. B, SMLS, BE 1,2
30 - 36" STD WT., A-53 GR. B, EFW, BE 1,2
FITTINGS V" — 1" 3000#, A-105, SW, ASME B16.11 1,2
" — 36" STD. WT., A-234, GR. WPB, SMLS OR WX, BE, ASME B16.9 1,2
2" —10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES V" — 1" 150#, A-105, SCH 80, FF SW, ASME B16.5 1,2,5,6
2" —24" 150#, A-105, STD WT, FF SO, ASME B16.5 1,2,5,6,7
30" - 36" 150#, A-105, STD WT, FF SO, ASME B16.47 SER. A 1,2,5,6,7
o' —24” 150#, A-105, FF BLIND, ASME B16.5
2" - 247 300#, A-105, SCH TO MATCH PIPE, FF ORIFICE FLANGE,
ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. RING TYPE, EXPANDED PTFE WITH FULLY 5
ENCAPSULATED CORRUGATED, C276 INSERT OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 Vo' — 1" GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM #8 7
VGA-112 Vo' — 1" GATE, CS, 800#, SW, TRIM #8
VGA-114 B —-12" GATE, A-126 CL. B CAST IRON, 125#, FF FLG
VGA-114G 14" — 24" GATE, A-126 CL. B CAST IRON, 125#, FF FLG, GO
VGA-114GA 30" - 36" GATE, A-126 CL. B CAST IRON, 125#, FF FLG, ASME B16.47 8
SER. A, GO
VGL-215 V" — 1" GLOBE, CS, 800#, SW, TRIM #8
VGL-217 2" —10" GLOBE, A-126 CL. B CAST IRON, 125#, FF FLG
VCH-312 Vo' — 1" CHECK, BALL, CS, 800#, SW, TRIM #8 9
VCH-311 2" - 247 CHECK, WAFER, A-126 CL. B CAST IRON, 125# 9
VCH-311 30" - 36" CHECK, WAFER, A-126 CL. B CAST IRON, 125# 8,9
TEMPORARY ALL 150#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
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DocuSign Envelope ID: 9102135C-A099-41B0-B77A-E6B496D6A53A

1.

MATERIAL CARBON STEEL AND CAST IRON GES 2-3-0
RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F
125 PSIG @ 250° F AJ
1/16” CORR. ALLOW.
AROPSERRE AL REERES AL PRIV AL TR IPROVAL MU
Mattloew ). Mati Ry Esfoneins @ ﬂcff (arkuff '
"Y" STRAINERS | %" — 1" 600#, SW. A-216. 0.020" PERF. SS SCREEN
2" _ 12" 1504, FF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 225 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

ALL BURIED PIPING SHALL BE COATED AND WRAPPED IN ACCORDANCE WITH GES 2-2-1.
FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

VALVES SHALL BE LIMITED TO 150°F.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.
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DocuSign Envelope ID: 9102135C-A099-41B0-B77A-E6B496D6A53A

MATERIAL CARBON STEEL AND CAST IRON GES 2-3-0
RATING MSS SP-70, CLASS 125 VCM
150 PSIG @ 100° F
125 PSIG @ 250° F AJ
1/16” CORR. ALLOW.
ARTBPREVAL | TISReATEIRERVAL USIPIREVV AL ENRCCURIPIESY AL Di]:i“gls()lélc/)(l)\; /32 )
). Maptin, By Eonuins W MF Carkwff '

HF 8T AATE594 1 1022 T3AB234DATS... J30EFCBAFF5247D ... 224C5COEASTDAYD

BRANCH CONNECTIONS:

BRANCH

36 [ T

30 |RT[ T

24 | F[RT|T

20 [F|F|RT[T

18 |F|F|P|RT|T

6 |F|F|[P|P|RT[T

4 |[F|F|[P|P|[P|RT[T

12 |[F|F|[P|P|[P|P[RT|T

10 [W|W[P|P|P|P|P|RT|[T

8 [W[W|[W[W[W[W|[W]|[W][RT|[T

6 [W[W[W[W[W|W|[W[W[W][RT[T

4 [W[W[W[W[W[W[W[W[W][W][RT[T

3 [W[W[W[W[W[W[W[W[W[W[W[MN)][T

2 [WW[W[W[W[W[W[W[W[W[W[MO[Mm][T

1% |o]Jo]o]oJo]o]o]lo]lo]Jololo[M[Mm][T

1 |oJo]o]o]o]Oo]o]o]O[lOoJOo]lOo[O[M[Mm][T

% |0]oJo]Oo]o|Oo]Oo]o|lo]Oo]olo]lolM[M][Mm][T

% |O0|O0|o0]O0]O0]o|lO]O]o|o[o[olo[M[MIM[Mm][T

363024 |20 18] 16 |14 [12]10] 8 | 6 | 4 | 3] 2 [1%] 1 | % | %

SYMBOLS

T-TEE

W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE




MATERIAL

RATING

PTFE TUBING

LIMITED BY %” TUBING

SEE RATING TABLE ON PAGE 2
NOTE 5

0” CORR. ALLOW.

e

MAINT. APPROVAL

(27

/S}?’PROVAL
/( gge—r

; OPER. ﬁROVAL Z‘NG W

GES 2-3-0

APT

REVISION 1
DATE: 10/21/19

—

**CURRENT LIVE VERSION Ole PIPE SPEC LOCATED ON WVCDOCS WEBSITE PRINTED COPIES ARE UNCONTROLLED.**

1. WELDING NOT ALLOWED FOR THIS PIPING SPECIFICATION.

2. CHECK VALVES SHALL BE LIMITED TO 200°F.

SERVICES
ETHYLENE DICHLORIDE, HYDROCHLORIC ACID, CAUSTIC
ITEM SIZE DESCRIPTION NOTES
TUBING V=1 0.062" WALL, PTFE OR PFA TUBING, PE 1,2, 4,6
FITTINGS W -1 PTFE OR PFA COMPRESSION TYPE FITTINGS 1,245
FLANGES NONE
UNIONS NONE
BOLTING NONE
GASKETS NONE
THRD. LUBE NONE
VALVES
VCH-463 Vo' —34" CHECK, POPPET, PFA, 100 PSIG, COMPRESSION ENDS 3,4
VNE-06 V" =" NEEDLE, PFA BODY/STEM, 110 PSIG, COMPRESSION ENDS 3,4
TEMPORARY NONE
STRAINERS
"Y" STRAINERS | NONE
BRANCH w-1" USE COMPRESSION FITTINGS AS NECESSARY
CONNECTIONS
NOTES:

3. VERIFY PRESSURE RATING OF TUBING, FITTINGS, AND VALVES AT INTERMEDIATE SYSTEM

DESIGN TEMPERATURES.
4. IF TUBE FITTINGS ARE REQUIRED, VERIFY PRESSURE/TERMPERATURE RATINGS WITH

MANUFACTURER. THESE FITTINGS MAY LIMIT THE SYSTEM DESIGN
PRESSURE/TEMPERATURE.

5. TUBE PRESSURE RATINGS AND DE-RATING FACTORS SHOWN BELOW ARE BASED ON
PARKER SERIES 101 HEAVY WALL (0.062") PTFE TUBING. VERIFY TUBING RATING WITH

MANUFACTURER FOR APPLICATION BEFORE PURCHASE.

Page 1 of 2




Oor 2k

OPER. ROVAL

e MATERIAL PTFE TUBING
.‘ ? ' RATING LIMITED BY %” TUBING
. | SEE RATING TABLE ON PAGE 2
f NOTE 5
— 0” CORR. ALLOW.
e ——
MAINT. APPROVAL HSE APPROVAL OVAL

GES 2-3-0
VCM

APT

REVISION 1
DATE: 10/21/19

Va4

TUBING RATING TABLE

A

NOMIN?:'NT;JBE SIZE 1/4 3/8 1/2 5/8 3/4 1

Design DE-

Temp. RATING Design Pressure (PSIG)
(°F) FACTOR
73 1 290 180 130 100 80 100
100 0.85 246 153 110 85 68 85
150 0.70 203 126 91 70 56 70
200 0.55 159 99 71 55 44 55
250 0.40 116 72 52 40 32 40
300 0.30 87 54 39 30 24 30
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Westlake i ssmvana

Piping Specification

Revision No: 5
Rev Date: 06/20/2023

. Geismar, LA
Title: VCM Spec AQ Page 1 of 2
GENERAL
MATERIAL TEFLON LINED CARBON STEEL
RATING ASME B16.42, CLASS 150
150 PSIG @ 100°F
150 PSIG @ 250°F
0” CORROSION ALLOWANCE
SERVICES HYDROCHLORIC ACID TO 37%, HYDROGEN CHLORIDE, REACTOR EFFLUENT, CONDENSED REACTOR
EFFLUENT, RECYCLE VENT GAS, VENT GAS
ITEM SIZE DESCRIPTION NOTES
PIPE 1”7 -18" PTFE LINED FLANGED SPOOLS PER ASTM F1545, FABRICATED FROM 2,3,4,5,6
PTFE LINED A53 GR B (ERW) OR A106 GR B CARBON STEEL PIPE WITH
ANSI CL 150 A395 DUCTILE IRON OR A105 CARBON STEEL LAPPED
FLANGED PER ASME B16.5 (CS) OR B16.42 (DI), SCH 40 (1” — 10”) / SCH
20 (12” — 14”) / STD WT (16” — 18”) MINIMUM SCHEDULE, WELDED
FLANGES ALLOWED W/ ENGINEERING APPROVAL; RESISTOFLEX / 3P /
AEGIS OR EQ
FITTINGS 17 -18" CL 150, PTFE LINED FLANGED FITTING PER ASTM F1545, HOUSING TO 2,3,4,5,6
BE A216 CAST STEEL, A234 WROUGHT STEEL, A395 DUCTILE IRON, OR
FABRICATED CARBON STEEL, FLANGES TO BE A395 DUCTILE IRON OR
A105 CARBON STEEL, INTEGRAL OR LAPPED JOINT, FLANGES PER ASME
B16.5 (CS) OR B16.42 (DI), FABRICATED CS BODY AS SUPPLIED BY
MANUFACTURER TO MEET B31.3 COMPLIANCE; RESISTOFLEX / 3P /
AEGIS OR EQ
INSTRUMENT | 17 - 18" LINE SIZE X 1 INCH BRANCH CONNECTION, PTFE LINED CS HOUSING, CL | 2,3,4,5,6
TEE 150 FLANGES A105, SUPPLIED BY MANUFACTURER TO MEET B31.3
COMPLIANCE, RESISTOFLEX / 3P / AEGIS OR EQ
SPACER 17 -18" ARMORED PTFE SPACER, TAPER BORE TO MATCH ID OF BUTTERFLY 2,3,4,5
VALVE AND LINED PIPE. USE ONLY WHEN NEEDED TO PREVENT
INTERFERENCE BETWEEN DISC AND LINED PIPE; RESISTOFLEX / 3P /
AEGIS OR EQ
FLANGES 1”7 -18" TO BE SUPPLIED WITH FITTINGS AND PIPE SPOOLS 3,5
1”7 -18" BLIND, CL 150, A105, PTFE LINED, ASME B16.5; RESISTOFLEX / 3P / 3,5
AEGIS OR EQ
BOLTING ALL A193 B7 STUD BOLTS, TEFLON COATED
A194 2H HEAVY NUTS, TEFLON COATED
GASKETS ALL CL 150, 1/8” THK, RING TYPE, 100% EXPANDED PTFE, ASME B16.21; 8
GORE UPG STYLE 800 OR EQ
THREAD BOLTS NONE
LUBE
VALVES
BALL BUTTERFLY CHECK GATE GLOBE PLUG OTHER NOTES
VBA-609 VBF-903 VCH-323 VPL-506 7
VBA-662
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Piping Specification Revision No: 5

“/ tl k Specification No: GES-230-VCM-AQ Rev Date: 06/20/2023
es a e Geismar, LA

Title: VCM Spec AQ Page 2 of 2

NOTES

1.
2.

WELDING IS NOT PERMITTED ON LINED PIPING COMPONENTS

REQUIREMENTS FOR DESIGN, FABRICATION, WELDING, NON-DESTRUCTIVE EVALUATION, INSTALLATION,
DOCUMENTATION, ETC. IN WESTLAKE STANDARD GES-230 “PIPING SPECIFICATIONS” MUST BE FOLLOWED.
HYDROSTATIC TESTING SHALL BE PERFORMED AT 425 PSIG PER ASTM F1545.

PIPING TO BE PURCHASED AS FLANGED SPOOLS PER DESCRIPTION.
MANUFACTURER’S GUIDELINES FOR ALLOWABLE PIPE SPAN DISTANCES SHOULD BE FOLLOWED.

ALL LINED ASSEMBLIES SHALL HAVE THE LINER/GASKET FACE PROTECTED BY AN END PLATE (E.G. PLYWOOD /
PLASTIC CAP) UNTIL FINAL INSTALLATION.

LINED PIPE AND FITTINGS MAY CONTAIN VENT HOLES IN THE METALLIC HOUSINGS. PLUGGING OF THESE HOLES
BY PAINT OF OTHER SUBSTANCE SHALL NOT BE ALLOWED.

VCH-323 CAN BE INSTALLED IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

FOR USE WITH LINED PIPE CONNECTIONS TO BARE METAL OR OLD-TO-NEW LINED PIPE CONNECTIONS.

BRANCH CONNECTIONS

BRANCHES SHOULD BE MADE USING TEES, REDUCING TEES, OR FOLLOWING MANUFACTURER
RECOMMENDATION
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MATERIAL MONEL 400 GES 2-3-0
RATING ASME B16.34, CLASS 150, M.G. 3.4 VCM
230 PSIG @ 100° F
170 PSIG @ 500° F AR
0.030” CORR. ALLOW.
MAINT. APPROVAL HSE APPROVAL OPER. APPROVAL ENG. APPROVAL REVISION 8
DATE: 08/09/21

“*CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES
FURNACE EXIT GAS, QUENCH LIQUID, INTERMEDIATE FEED STOCK
ITEM SIZE DESCRIPTION NOTES
PIPE Ve — " SCH 40S, B-165 (UNS N04400), ANNEALED, SMLS, THD 2
1" 16" SCH 10S, B-165 (UNS N04400), ANNEALED, SMLS, BE 1,2
1" 16" SCH 40, B-165 (UNS N04400), ANNEALED, SMLS, BE 1,2, 11
FITTINGS v - Y 2000#, B-366 OR B-564 (UNS N04400), ANNEALED, SMLS, THD, 2
ASME B16.11
1"- 16" SCH/CLASS TO MATCH PIPE/FITTINGS, B-366 (UNS N04400) GR. | 1,2, 3, 11
WPNC, ANNEALED, SMLS, BE, ASME B16.9
v -8’ SCH/CLASS TO MATCH PIPE/FITTINGS, B-564 (UNS N04400), 1,2
ANNEALED, INTEGRALLY REINFORCED OUTLET CONNECTIONS
(O’LET), MSS SP-97
FLANGES Ve — Y 150#, B-564 (UNS N04400), SCH 40S, RF THD, ASME B16.5 2,4,5,6
17 - 16" 1504, A-105, LAP JOINT, ASME B16.5 2,4,5,6
%’ —16” | 1504, B-564 (UNS N04400), RF BLIND, ASME B16.5 4,7
2" 16" 300#, B-564 (UNS N04400), SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, %4’ THD TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. SPIRAL WOUND, MONEL 400 INNER RING AND 4,6
WINDINGS WITH GRAPHITE FILLER, 304SS OUTER RING, ASME
B16.5, ASME B16.20, FLEXITALLIC CGI OR EQ.
THRD. LUBE PIPE TFE TAPE (< 400°F), MOLYCOTE G OR EQ (> 400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-102 v — Y GATE, A494 GR. M35-1 MONEL, 150#/200#, THD, TRIM #9
VGA-104 1"- 8 GATE, A494 GR. M35-1 MONEL, 150#, RF FLG, TRIM #9
VCH-316 %’ —12" | CHECK, SWING, A494 GR. M35-1 MONEL, 150#, RF FLG, TRIM#9 |9
VPL-541 v — Y PLUG, MONEL BODY/PLUG, TUFFLINE-600 SLEEVE, 150#, THD 8, 10
VPL-582 17— 4’ PLUG, MONEL BODY/PLUG, TUFFLINE-600 SLEEVE, 150#, RF FLG | 10
VBA-703 17— 4’ BALL, MONEL BODY/BALL/SEATS, 1504, RF FLG, FULL PORT 10
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MATERIAL MONEL 400 GES 2-3-0

RATING ASME B16.34, CLASS 150, M.G. 3.4 VCM
230 PSIG @ 100° F
170 PSIG @ 500° F AR
0.030” CORR. ALLOW.
MAINT. APPROVAL HSE APPROVAL OPER. APPROVAL ENG. APPROVAL REVISION 8
DATE: 08/09/21
NOTES:

1.

10.

11.

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 350 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

STUB ENDS SHALL BE USED FOR FLANGED CONNECTIONS. THEY SHALL BE SHORT
PATTERN PER ASME B16.9.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

BLIND FLANGES SHALL BE MONEL AS LISTED, OR MAY BE EQUIVALENT 150# C.S. BLIND
FLANGES WITH 2" MONEL PLATE LINER.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE AND FURNISHED WITH A
LOCKING DEVICE.

RE-EVALUATE PIPE SUPPORTS WHEN REPLACING SCH 10S WITH SCH 40 PIPE AND
FITTINGS.
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MATERIAL
RATING

MONEL 400

ASME B16.34, CLASS 150, M.G. 3.4
230 PSIG @ 100° F
170 PSIG @ 500° F
0.030” CORR. ALLOW.

MAINT. APPROVAL

HSE APPROVAL

OPER. APPROVAL

ENG. APPROVAL

GES 2-3-0
VCM
REVISION 8
DATE: 08/09/21

BRANCH CONNECTIONS:

BRANCH

6 | T

14 |RT| T

12 |W]|RT| T

10 |W|W]|RT| T

8 |W|W|WI[RT|T

6 |W|W|W|W][RT|T

4 |W|IW|W|W|[WI[RT|T

3 [ WIWIW[W[W[w[@D][T

2 | wiwlwlwlwlwl@l@o[T

1% |oJlo|o|oJololol@m[@][ T

1 |oJlolo|o|JoJololol@ml@m [T

% |ololo]loJo|lo]lolol@Wlm @[T
%, |oJlo|lo]loJolololol@W® @ [@WI[T

16 |14 (12|10 8 | 6 | 4 [ 3 | 2 |1 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)

O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS,

PAD WIDTH EQUALS % BRANCH OD.)

RT — REDUCING TEE

T-TEE

W — WELDOLET

(1) FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED BY
PIPING DIMENSIONS
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MATERIAL INCONEL 600 GES 2-3-0
RATING ASME B16.34, CLASS 150, M.G. 3.4 VCM

230 PSIG @ 100° F
180 PSIG @ 400° F ARA

1/32” CORR. ALLOW.

MAINT. APPROVAL

G PUL

HSE APPROVAL

REVISION 3

OPER. ROYAL 5}} APP VAI:’ DATE: 12/20/16
G (R | i T

*»**CURRENT LIVE VERSION OF PIPE SPEC LOCATED 'ON WvCDOC'S WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES
HCI, 02
ITEM SIZE DESCRIPTION NOTES
PIPE ' - A" SCH 40, B-167 INCONEL 600, ANNEALED, SMLS, THD
1"-12" SCH 10S, B-167 INCONEL 600, ANNEALED, SMLS, BE
FITTINGS %' - A" 3000#, B-564 INCONEL 600, ANNEALED, THD, ASME B16.11
1"-12" SCH 108, B-366, WPNCI-S, INCONEL 600, ANNEALED, SMLS, BW, 3
ASME B16.9
FLANGES 1" -12" 150#, A-105, LAP JOINT, ASME B16.5 4,5
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS 1" -6" 150#, 1/8” THK. SPIRAL WOUND, INCONEL 600 WINDINGS AND 4
OUTER RING WITH GRAPHITE FILLER, NO INNER RING, ASME
B16.20, FLEXITALLIC CG OR EQ.
8" -12" 150#, 1/8” THK. SPIRAL WOUND, INCONEL 600 WINDINGS AND 4
INNER/OUTER RING WITH GRAPHITE FILLER, ASME B16.20,
FLEXITALLIC CGI OR EQ.
THRD. LUBE PIPE TFE TAPE
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-102 - " GATE, A494 GR. M35 MONEL, 150#, THD, MONEL TRIM
VGA-104 1"-12" GATE, A494 GR. M35 MONEL, 150#, RF, MONEL TRIM
VCH-316 %' - 12" CHECK, SWING, A494 GR. M35 MONEL, 150#, RF, MONEL TRIM
VPL-541 Vo' — Y4 PLUG, A494 GR. M35 MONEL BODY/PLUG, PTFE SLEEVE, 150#, THD | 6,7
VPL-506 1" -4 PLUG, PFA LINED A395 DUCTILE IRON BODY/PLUG, 150#, RF FLG, 7
SHORT
VPL-506G 6" PLUG, PFA LINED A395 DUCTILE IRON BODY/PLUG, 150#, RF FLG, 7

SHORT, GO
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W

MATERIAL INCONEL 600 GES 2-3-0

RATING ASME B16.34, CLASS 150, M.G. 3.4 VCM
230 PSIG @ 100° F

180 PSIG @ 400° F ARA

1/32” CORR. ALLOW.
REVISION 3

[

MAINT. APPROVAL HSE APPROVAL OPER. ARPROVAL G, APPR@VAL .
G 2k K/M/ /)«/‘//iﬂ/‘/// //ﬂ?/ﬂl/] Mo | PO 122006
4 L T

NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 350 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

STUB ENDS SHALL BE USED FOR FLANGED CONNECTIONS. THEY SHALL BE SHORT
PATTERN PER ASME B16.9.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT 2"
AND 1" MAY BE USED AS REQUIRED.

CHEMPLUG VALVES SHALL NOT BE USED.

BRANCH CONNECTIONS:

BRANCH

12 T

10 |WI[T

8 WIWIT

6 WIW[W|T

4 WIW| I W|W]|T

3 WIW[W[WI[FR|T

2 WIW|W|WI|FR|FR[ T

1% |o0|JO|J]O|O]JO|O]JO]| T

1 O|O|[O|]O[O|O|O|RT | T

Ya O|O[O|O|[O|O|O|RT |RT| T

Ya O|O|[O|O[O|O|O|RT |RT|RT|T

12(10[{ 8 [ 6 |4 |3 |2 |11 |%|%

SYMBOLS
FR — FULL SIZE TEE WITH REDUCER (REDUCING TEE ALLOWED IF REQUIRED BY PIPING
DIMENSIONS)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

RT — REDUCING TEE
T-TEE

W -

WELDOLET
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DocuSign Envelope ID: 08170584-289C-412C-B99E-CA1B49776942

MATERIAL NICKEL 200 GES 2-3-0
RATING LIMITED BY NICKEL 200 VALVES VCM
166 PSIG @ 100°F
156 PSIG @ 500°F AS
0.03” CORR. ALLOW.
. . REVISION
SHRIPRIVAL SEeUTPROVAL OPERCRIPRBY AL ENGCRIPRBV AL D ATE' SO4C/)0 5 /822
Matthew ). WVVHKZ?M Estouns MF Carkwff '
TF1037AA1859411... 402213A8234D4F3... SUEFUBAFFOZ470... A44CTSCDEASTDA9D .
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
CAUSTIC 32% TO 50%, REACTOR EFFLUENT
ITEM SIZE DESCRIPTION NOTES
PIPE V2 — SCH 408, B-161 (UNS N02200), ANNEALED, SMLS, THD 2
17-8 SCH 10S, B-161 (UNS N02200), ANNEALED, SMLS, BE 1,2
10" -12" SCH 20, B-161 (UNS N02200), ANNEALED, SMLS, BE 1,2
14” SCH 10, B-161 (UNS N02200), ANNEALED, SMLS, BE 1,2
FITTINGS V2 — 2000#, B-366 OR B-564 (UNS N02200), ANNEALED, SMLS, THD, |2
ASME B16.11
17 -14” SCH TO MATCH PIPE, B-366 (UNS N02200) GR. WPN, SMLS, 1,2,3
BE, ASME B16.9
V2" —127 SCH/CLASS TO MATCH PIPE/FITTINGS, B-564 (UNS N04400), 1,2
ANNEALED, INTEGRALLY REINFORCED OUTLET
CONNECTIONS (O’LET), MSS SP-97
FLANGES V2 = 150#, B-564 (UNS N02200), SCH 40S, RF THD, ASME B16.5 4,6
1" -14" 150#, A-105, LAP JOINT, ASME B16.5 2,4,5,6
2" — 14" 150#, B-564 (UNS N02200), RF BLIND, ASME B16.5 4
2" —14” 300#, B-564 (UNS N02200), SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, '2” THD TAPS
UNIONS NONE USE FLANGES
BOLTING NICKEL A-193 GR. B8 CL. 2 STUD BOLTS
A-194 GR. 8 HVY. NUTS
LAP JOINT A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 150#, 1/8” THK. NICKEL 200 SPIRAL WOUND, NICKEL 200 4,6,8
INNER RING AND WINDINGS WITH GRAPHITE FILLER, 304SS
OUTER RING, ASME B16.5, ASME B16.20, FLEXITALLIC CGI OR
EQ.
THRD. LUBE PIPE TFE TAPE (£ 400°F), MOLYCOTE G OR EQ (> 400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-103 Ve =Y GATE, A494-CZ100 (NICKEL 200) BODY/TRIM, 150#/200#, THD 9
VGA-105 V2'—127 GATE, A494-CZ100 (NICKEL 200) BODY/TRIM, 150#, RF FLG
VGA-105G 14” GATE, A494-CZ100 (NICKEL 200) BODY/TRIM, 150#, RF FLG, GO
VCH-317 V2' — 147 CHECK, SWING, A494-CZ100 (NICKEL 200) BODY/TRIM, 150#, 12
RF FLG
VPL-506 -1 PLUG, PFA LINED A395 DUCTILE IRON BODY/PLUG, 150#, RF 10, 11
FLG
NOTES:
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DocuSign Envelope ID: 08170584-289C-412C-B99E-CA1B49776942

MATERIAL NICKEL 200 GES 2-3-0
RATING LIMITED BY NICKEL 200 VALVES VCM
166 PSIG @ 100°F
156 PSIG @ 500°F AS
0.03” CORR. ALLOW.
AP R AL RSPV AL OPRR ARGV AL ENCPAPRBVAL MU
Mattlew ). Mg Wyan Estorns rﬁév MfF Carkuff '

TFTUS/TAATSOYATT ...

40 TSASZ34D4FS...

SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 280 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B31.3, PARA. 345.4.2.

3. STUB ENDS SHALL BE USED FOR FLANGED CONNECTIONS. THEY SHALL BE SHORT
PATTERN PER ASME B16.9.

4. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

5. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

6. 300# FLANGES AND GASKETS MAY BE USED FOR MATING TO EQUIPMENT AS NECESSARY.

7. USE THIS GASKET FOR CAUSTIC SERVICE ONLY.

8. USE THIS GASKET FOR REACTOR EFFLUENT SERVICE ONLY.

9. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT 2" AND
1" MAY BE USED AS REQUIRED.

10. VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.
11. VALVES LIMITED TO A MAXIMUM TEMPERATURE OF 400°F.

12. INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.
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DocuSign Envelope ID: 08170584-289C-412C-B99E-CA1B49776942

MATERIAL NICKEL 200 GES 2-3-0
RATING LIMITED BY NICKEL 200 VALVES
166 PSIG @ 100°F
156 PSIG @ 500°F A S
0.03” CORR. ALLOW.
RSP AL TERTPROTAL RPN AL R AL Dﬁg_ﬁoﬁ‘; /82 ,
Mattlw ). Mati ﬁpm,éﬁuuyw MfF Carkuff ‘

uuuuuuuuuuuuuu

BRANCH CONNECTIONS:

BRANCH

14 | T

12 |[W | T

0 |[W|W][T

8 |WIW[W][T

6 |WIW[W[W][T

4 (WW[W[wW[w]|T

3 [WIW[W[w[w[m[T

2 [WIW[w[ww[h[[T

1% |[WW[W[W[W[w[h[m][T

1 [ WIW[W[W[W[W[W[MDO[MD][T

% |olololololololMmIM[][T

% |oloJlo|o|lo|lolo[M[W[M[O][T

1412|108 |6 [ 4 [ 3 [2 [1%[1][%]|%

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS,
PAD WIDTH EQUALS 2 BRANCH O.D.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) — USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS
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re— MATERIAL PVC GES 2-3-0
L &/ RATING 150 PSIG @ 73 °F VCM
¥ 33 PSIG @ 140 °F
0” CORR. ALLOW. ZA&#I#
MAINT. APPROVAL HSE APPROVAL PER. APBROVAL NG. APPR@QVAL REVISION 3
0 ' ' : DATE: 12/20/16

#**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSI

TE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES

POTABALE WATER —-UNDERGROUND, UNCONTAMINATED WASTEWATER — UNDERGROUND (6)

ITEM SIZE DESCRIPTION NOTES

PIPE 7" —6" SCH 80, PVC, TYPE 1, GR 1 (12454-B), PVC 1120 PER ASTM
D1785, SMLS, PE

FITTINGS %' —6" SCH 80, PVC PER ASTM D2467 (12454), SOCKET ENDS, ASTM
D1784

FLANGES %' - 6" 150#, PVC PER ASTM D2467, SOCKET WELD, SCH 80, FF

UNIONS NONE USE FLANGES

BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED 3,4
A-194 GR. 2H HVY. NUTS, TEFLON COATED
ASTM F436 WASHERS

GASKETS ALL 1/8" THICK, WHITE NEOPRENE, FULL FACE GASKET, ASME
B16.21

JOINT CEMENT | ALL PVC SOLVENT CEMENT, ASTM D2564, (USE
MANUFACTURERS RECOMMENDED FORMULATION FOR THE
SERVICE)

VALVES

VCH-434 %' -2" CHECK, BALL, PVC BODY/BALL, 150#, SW, FKM O-RINGS

VBA-658 ' -1 BALL, PVC BODY/BALL, 150#, SW, PTFE SEATS, FULL PORT

VBA-659 3"—-4 BALL, PVC BODY/BALL, 150#, FLGD, PTFE SEATS, FULL PORT

BRANCHES %' —6" ALL BRANCH CONNECTIONS SHALL BE MADE USING FULL OR
REDUCING TEES

NOTES:

1. PRESSURE LIMITED BY FLANGES AND VALVES.

2. HYDROSTATIC TESTING SHALL BE PERFORMED PER ASME B31.3, SECTION A345.4. SEE

THE TABLE BELOW.

3. WASHERS SHALL BE USED ON BACKSIDE OF FLANGES.

4. BOLTS SHALL BE TORQUED TO MANUFACTURERS SPECIFICATIONS, AND RE-CHECKED

AFTER START-UP.
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MATERIAL PVC GES 2-3-0

RATING 150 PSIG @ 73 °F VCM
33 PSIG @ 140 °F
0” CORR. ALLOW. AT
REVISION 3

MAINT. APPROVAL HSE APPROVAL ER. APRROVAL NG. APPROVAL
) DATE: 12/20/16
Gt e LKLY | (it M

v v
5. MANUFACTURERS INSTRUCTIINS ON JOINT ASSEMBLY AND SUPPORT
REQUIREMENTS SHALL BE PROVIDED WITH PIPE AND FITTINGS AND SHALL BE
STRICTLY FOLLOWED.
6. DO NOT USE IN AIR OR GAS SERVICE.

PIPE SPECIFICATION RATING TABLE

Design Design
Temperature De-Rating Pressure
(°F) Factor (PSIG)
73 1.00 150
80 0.88 132
90 0.75 112
100 0.62 93

110 0.51 76

120 0.40 60

130 0.31 46
140 0.22 33

HYDROTEST PRESSURE TABLE

Hydrostatic Hydrostatic
Test Test
Temperature - | Pressure -
F PSIG

73°F 225

80°F 198

90°F 169

100°F 140

110°F 115

120°F 90

130°F 70

140°F 50
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“/e Stl a ke Document ID: GES-230-VCM-ATA

Rev Date: 08/31/2023

Geismar, LA Title: VCM Spec ATA Page 1 of 2
GENERAL
MATERIAL CPVC
RATING LIMITED BY VALVES/FLANGES
SEE RATING TABLE
0” CORROSION ALLOWANCE
SERVICES SULFURIC ACID [H2504]
ITEM SIZE DESCRIPTION NOTES
PIPE W =2" SCH 80, CPVC, TYPE IV, GR 1, ASTM D1784, CELL CLASSIFICATION 23447, | 1, 2,11
CPVC 4120, ASTM F441, SMLS, TE
' —6" SCH 80, CPVC, TYPE IV, GR 1, ASTM D1784, CELL CLASSIFICATION 23447, | 1, 2,11
CPVC 4120, ASTM F441, SMLS, PE
FITTINGS W —=2" SCH 80, CPVC, ASTM D1784, CELL CLASSIFICATION 23447, CPVC 4120, 2,11
ASTM F439, THREADED ENDS
%' —6" SCH 80, CPVC, ASTM D1784, CELL CLASSIFICATION 23447, CPVC 4120, 2,11
ASTM F439, SOCKET ENDS
FLANGES W —=2" CL 150, FF, SCH 80, THREADED TYPE, CPVC, ASTM D1784, CELL 2,11
CLASSIFICATION 23447, CPVC 4120, ASTM F1970
' —6" CL 150, FF, SCH 80, SOCKET TYPE, CPVC, ASTM D1784, CELL 2,11
CLASSIFICATION 23447, CPVC 4120, ASTM F1970
' —6" CL 150, FF, BLIND, CPVC, ASTM D1784, CELL CLASSIFICATION 23447, 11
CPVC 4120, ASTM F1970
UNIONS W —=2" SCH 80, CPVC, ASTM D1784, CELL CLASSIFICATION 23447, CPVC 4120,
ASTM F439, SOCKET OR THREADED ENDS
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
ASTM F436 WASHERS
GASKETS ALL CL 150, 1/8” THICK, GORE STRESS SAVER
CL 150, 1/8” THICK, FULL FACE, EPDM RUBBER, ASME B16.21
JOINT ALL CPVC SOLVENT CEMENT, ASTM F493, (USE SAME MANUFACTURER AS
CEMENT PIPE AND FITTINGS. FOLLOW MANUFACTURERS RECOMMENDED
FORMULATION FOR THE SERVICE)
BRANCHES ' —6" ALL BRANCH CONNECTIONS SHALL BE MADE USING FULL OR REDUCING
TEES OR REDUCING TEES WITH REDUCER BUSHINGS
VALVES
BALL BUTTERFLY | CHECK GATE GLOBE PLUG OTHER NOTES
VBA-621 VCH-406 VDI-808
NOTES

1. ALLPIPING SHALL BE FURNISHED WITH A PAINTED RING OR OTHER ACCEPTABLE MARKING SUITABLE FOR
DETERMINING WHETHER OR NOT THE PIPE HAS BEEN PROPERLY INSERTED INTO THE COUPLING. EACH PIPE
SHALL BE CLEARLY MARKED WITH THE PIPE TYPE, GRADE, NOMINAL DIAMETER, SCHEDULE, CLASS PRESSURE
RATING, MANUFACTURER’S NAME, AND IDENTIFICATION CODE

2. HYDROSTATIC TESTING SHALL BE PERFORMED PER ASME B31.3, SECTION A345.4. SEE THE TABLE ON PAGE 3.
3. WASHERS SHALL BE USED ON BACKSIDE OF FLANGES.
4. BOLTS SHALL BE TORQUED TO MANUFACTURERS SPECIFICATIONS, AND RE-CHECKED AFTER START-UP.
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5. MANUFACTURERS INSTRUCTIONS ON JOINT ASSEMBLY AND SUPPORT REQUIREMENTS SHALL BE PROVIDED
WITH PIPE AND FITTINGS AND SHALL BE STRICTLY FOLLOWED.

6. DO NOT USE IN AIR OR GAS SERVICE.

7. FLEXIBILTY MUST BE IMPLEMENTED IN PIPING DESIGN AND/OR FLEXIBLE CONNECTIONS TO EQUIPMENT
FLANGES SHALL BE USED.

8. PVCAND CPVC CEMENT MUST BE RESISTANT TO SODIUM HYPOCHLORITE, SODIUM HYDROXIDE, AND
HYPOCHLORIC ACID. USE IPS WELD-ON 724 OR EQ.

9. INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH UPWARD FLOW.

10. VENT, DRAIN, AND INSTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %” AND 1” MAY BE USED IF
REQUIRED.

11. ALL CPVC PIPE, FITTINGS, AND FLANGES ARE RATED PER CHEMTROL THERMOPLASTIC PIPING TECHNICAL
MANUAL, 2014 EDITION.

12. CL 150 IN THIS SPEC PERTAINS TO BOLTING COMPATIBILITY WITH ASME B16.5 CL 150 METAL FLANGES PER
CHEMTROL THERMOPLASTIC PIPING TECHNICAL MANUAL, 2014.

13. PREFERRED GASKET IS THE STRESS SAVER GASKET.
14. BACKWELDS ARE REQUIRED FOR HCL SERVICE. BACKWELD TO OCCUR 24 HOURS AFTER CEMENT IS APPLIED.

15. REQUIREMENTS FOR DESIGN, FABRICATION, NDE, ETC. FOUND IN GES-230 PIPING SPECIFICATIONS MUST BE
FOLLOWED.

16. BRANCH CONNECTIONS WILL FOLLOW MANUFACTURER’S RECOMMENDATIONS.

PIPE SPECIFICATION RATING TABLE HYDROTEST PRESSURE TABLE

Design Temp De-Rating Design Pressure Hydrostatic Test Hydrostatic Test

(°F) Factor (PSIG) Temp (°F) Pressure (PSIG)

73 1.00 150 73°F 225

80 0.96 150 80°F 225

90 0.92 150 90°F 225

100 0.85 150 100°F 225

110 0.77 140

120 0.70 130

130 0.62 120

140 0.55 110

MAXIMUM NON-SHOCK OPERATING CONDITIONS PER CHEMTROL THERMOPLASTIC PIPING TECHNICAL MANUAL, 2014.
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DocuSign Envelope ID: DD7E2E1A-E2F5-4760-BFB3-10DCODA85583

MATERIAL FIBERGLASS REINFORCED PLASTIC GES 2-3-0
(FRP)/PVDF
VCM
RATING LIMITED BY VBA-603/CENTRICAST PIPE
150 PSIG @ 100° F A s ;
120 PSIG @ 175° F
0” CORR. ALLOW.
- - REVISION 4
ATPPAROVAL SE RVBRESLY: ROCUTPIROVAL BOAPPIORAL D ATE' SO4C/)0 570
Mattlew ). Martin Kyam. Estoren ﬂcff (artuff '
TFTUS/TAATSOYATT. .. 4UZZT3ABZ34D4F3.... 230EFCB4FF5247D... 444C5CDEASTD49D...
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
INCINERATOR VENT GAS
ITEM SIZE DESCRIPTION NOTES
PIPE -1 SCH 80, ASTM D3222 TP. 1 GR. 2, RED CHEMTROL PVDF, PE 1,2
14" —127 MFR STD SCH, ASTM D2997, CENTRICAST CL-2030 VINYL 2
ESTER RESIN, PE
FITTINGS ' =1 SCH 80, ASTM D3222 TP. 1 GR. 2, RED CHEMTROL PVDF, 1,2
SOCKET ENDS
14" —127 MFR STD SCH, ASTM D5685, CENTRICAST CL-2030 VINYL 2
ESTER, SOCKET ENDS
FLANGES -1 150#, SCH 80, ASTM D3222 TP. 1 GR. 2, RED CHEMTROL PVDF, | 1, 2
SOCKET FLANGE
-1 150#, SCH 80, ASTM D3222 TP. 1 GR. 2, RED CHEMTROL PVDF, | 1, 2
BLIND FLANGE
172" —12” 150#, MFR STD SCH, ASTM D4024, CENTRICAST CL-2030 2
VINYL ESTER, FF SOCKET ENDS
14" —127 150#, ASTM D4024, CENTRICAST CL-2030 VINYL ESTER, FF 2
BLIND
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B8 CL. 2 STUD BOLTS
A-194 GR. 8 HVY. NUTS
GASKETS ' —12” 1/8” THK. FULL FACE VITON, 70 DUROMETER HARDNESS,
GARLOCK STYLE 9938 OR EQ
THRD. LUBE BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
SOCKET JOINT | %" -1" SOCKET HEAT FUSION REQUIRED, SOLVENT CEMENTS NOT
ADHESIVE ALLOWED
14" —127 WELDFAST CL-200, VINYL ESTER ADHESIVE
VALVES
VBF-903 4’ -6 B-FLY, DI BODY, 150#, THD LUG, PTFE LINER/TRIM
VBF-903G 8" —-12” B-FLY, DI BODY, 150#, THD LUG, PTFE LINER/TRIM, GO
VCH-301 14" -8 CHECK, BALL, DI BODY, 150# RF FLG, PFA LINED, SOLID PTFE
BALL
VBA-603 -1 BALL, PVDF BODY, RED KYNAR BALL/TRIM, PTFE SEATS W/ 2
VITON O-RINGS, SCH 80, SW, FULL PORT
VBA-609 1% — 6" BALL, DI BODY, ALLOY BALL/PTFE SEATS, 150# RF FLG, PFA
LINER, REDUCED PORT
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DocuSign Envelope ID: DD7E2E1A-E2F5-4760-BFB3-10DCODA85583

FOLLOWS:
MAX
OPERATING OPERATING
TEMPERATURE | PRESSURE -
- °F PSIG
100 - 140 150
150 140
160 133
170 125
175 120

CONNECTIONS.

MANUFACTURER’S LATEST “PIPE BURIAL SPECIFICATIONS”.

RAISED FACE FLANGE AND USE FULL FACE GASKET FOR SEALING.

STRICTLY FOLLOWED.

BE USED FOR MATING DIFFERENT MATERIALS.

Page 2 of 2

6. MANUFACTURERS INSTRUCTIONS ON JOINT ASSEMBLY AND SUPPORT
REQUIREMENTS SHALL BE PROVIDED WITH PIPE AND FITTINGS AND SHALL BE

MATERIAL FIBERGLASS REINFORCED PLASTIC GES 2-3-0
(FRP)/PVDF
VCM
RATING LIMITED BY VBA-603/CENTRICAST PIPE
150 PSIG @ 100° F A s ;
120 PSIG @ 175° F
0” CORR. ALLOW.
AT AL TEAPROPAL OPIR= IR AL ECERIPRO AL Dﬁg%ﬁgé ,
Mattlew ). Mark Ry Esfoneins ﬂtff (arkuff '
N

1. MAXIMUM PRESSURE FOR FLANGED PVDF PIPING SHALL NOT EXCEED 150 PSIG. AT
ELEVATED TEMPERATURES THE PRESSURE RATING OF FLANGED PVDF PIPING IS AS

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 225 PSIG. DRAIN AND BLOW DRY.

3. PVDF PIPING TO BE USED FOR PRESSURE GAGES, DRAINS, AND SAMPLING

4. UNDERGROUND PIIPNG SHALL BE INSTALED IN STRICT ACCORDANCE WITH

5. USE HARD GASKET MATERIAL TO FILL THE VOID SPACE BEYOND THE RING FACE OF A

7. BRANCH CONNECTIONS SHALL USE FULL SIZE TEES AND REDUCERS. FLANGES SHALL




|
|
|

MATERIAL
RATING

PTFE LINED COMPOSITE GES 2-3-0
8” DURCOR® PIPE/FITTINGS VCM

150 PSIG @ -40°F — 100°F

100 PSIG @ 300°F A Vs/

0” CORR. ALLOW.

MAINT. APPROVAL

oo P

REVISION 0

w 4;7%2? %WVAL DATE: 09/04/18

7 174
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES

INCINERATOR VENT GAS

ITEM

SIZE

DESCRIPTION

NOTES

PIPE

1"_

817

PTFE LINED FLANGED COMPOSITE PIPE SPOOLS PER ASTM
F1545, LINER TO BE SINGLE PIECE VIRGIN PTFE, COMPOSITE
PIPE WITH ASME B16.5 CLASS CL150 LAPPED FLANGES,
RATED FOR FULL VACUUM. NO WELDS ALLOWED IN LINER.
VIRGIN PTFE LINERS TO BE SUITABLE FOR FOOD CONTACT.
PIPE HOUSING TO EXHIBIT MINIMUM 43,500 PSI AXIAL
TENSILE STRENGTH, MAX THERMAL EXPANSION OF 6.7 X 10°
® IN/IN/°F, COMPOSITE TO BE EPOXY VINYL ESTER RESIN
WITH SURFACING VEIL ON ID/OD AND CONTAIN UV
INHIBITORS, GLASS REINFORCEMENTS TO BE ECR GRADE
GLASS, VENT HOLES INCLUDED IN PIPE SPOOLS,
PUREFLEX® DURCOR®

1-6,
9-13

FITTINGS

INSTRUMENT
TEE

1" —

1" —

811

811

PTFE LINED FLANGED TRANSFER MOLDED COMPOSITE
FITTINGS PER ASTM F1545, COMPOSITE HOUSING TO BE
PREMIUIM VINYL ESTER RESIN WITH ECR GLASS
REINFORCEMENTS, NEITHER CONTACT MOLDED, NOR
GLUED FITTINGS ALLOWED, RATED FOR FULL VACUUM,
ASME B16.5 CLASS CL150 FLANGES, PUREFLEX® DURCOR®

LINE SIZE X 1 INCH BRANCH CONNECTION, PTFE LINED
COMPOSITE HOUSING, FIT BETWEEN CLASS 150 DURCOR®
FLANGES, SUPPLIED BY MANUFACTURER TO MEET ASME
B31.3 COMPLIANCE, PUREFLEX® DURCOR®

SPACER

TP =

8"

ARMORED PTFE SPACER, TAPER BORE TO MATCH ID OF
BUTTERFLY VALVE AND LINED PIPE. USE ONLY WHEN
NEEDED TO PREVENT INTEFERENCE BETWEEN VALVE DISC
AND LINED PIPE., PUREFLEX® DURCOR®OR EQ.

56

FLANGES

1" —

111_

8)1

8”

TO BE SUPPLIED WITH FITTINGS AND PIPE SPOOLS, VINYL
ESTER FIBERGLASS COMPOSITE, CL150, ASME B16.5,
GUSSETED LAP JOINT FLANGES FOR PIPING SPOOLS,
FIXED, INTEGRAL, GUSSETED FLANGES FOR FITTINGS,
FLANGE MATERIAL MUST EXHIBIT A MINIMUM OF 50,000 PSI
TENSILE STRENGTH, PUREFLEX® DURCOR®

BLIND, CLASS 150, VINYL ESTER FIBERGLASS COMPOSITE,
PTFE LINED, ASME B16.5, PUREFLEX® DURCOR®

1,2,3,5,
9-14

3,5,9-
14

UNIONS

NONE
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- MATERIAL PTFE LINED COMPOSITE GES 2-3-0
| RATING 8” DURCOR® PIPE/FITTINGS VCM
1 150 PSIG @ -40°F — 100°F
1 100 PSIG @ 300°F A V\/
- 0” CORR. ALLOW.
MAINT. APPROVAL HSE APPROVAL OPER_ APPROVAL NG PROVAL REVISION 0
‘ -~ ' ' DATE: 09/04/18
7 % Z ;/ rto /!
BOLTING ALLZ Ve ASTM A193 GR. B7 STUD BOLTS, LUBRICATED OR PTFE- 14
COATED
ASTM A194 GR. 2H HVY. NUTS, LUBRICATED OR PTFE- 14
COATED
USE NAS1149 WASHERS, OR ANY OPTION, WHICH DOES NOT
EXCEED THE POINT-POINT OF HEAVY HEX NUTS. FINISH
NUTS REQUIRED ONLY FOR 1" 45 DEGREE ELBOW FITTING
GASKETS ALL 150#, 1/8” THK. RING TYPE, 100% EXPANDED PTFE, ASME 8
B16.21, GORE UPG STYLE 800 OR EQ.
THRD. LUBE BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VCH-323 1% — 6" CHECK, PISTON, CS BODY, 150#, RF FLG, PFA LINED, T
PFA/PTFE DISC/SEAT
VBF-903 2" g" B-FLY, DI BODY, 150#, LUG, PTFE LINER/TRIM
VBF-903G 8" B-FLY, DI BODY, 150#, LUG, PTFE LINER/TRIM, GO
VBF-936 i B-FLY, FRP DURCOR® BODY, 150#, THD LUG, PTFE LINER, 16
PFA LINED DISC
VBF-936G 8" B-FLY, FRP DURCOR® BODY, 150#, THD LUG, PTFE LINER, 16
PFA LINED DISC,GO
VPL-506 1P = ff PLUG, DI BODY, 150#, PFA LINED BODY/PLUG, FLG
VPL-506G 6" — 8" PLUG, DI BODY, 150#, PFA LINED BODY/PLUG, FLG, GO
VBA-609 1" - 6" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA
LINER, REDUCED PORT, SHORT PATTERN
VBA-609G 8" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA
LINER, REDUCED PORT, SHORT PATTERN, GO
VBA-662 1 —4" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA
LINER, FULL PORT, SHORT PATTERN
VBA-662G 6" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA
LINER, FULL PORT, SHORT PATTERN, GO
VBA-662G 8" BALL, DUCTILE IRON BODY, ALLOY BALL, 150# RF FLG, PFA
LINER, FULL PORT, LONG PATTERN, GO
NOTES:

1. WELDING IS NOT PERMITTED ON LINED PIPING COMPONENTS.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 1.5X MAWP FOR ALL PIPE AND

FITTINGS PRIOR TO SHIPMENT FROM MANUFACTURER.

3. PIPING TO BE PURCHASED AS FLANGED SPOOLS PER DESCRIPTION.
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MATERIAL PTFE LINED COMPOSITE GES 2-3-0
RATING 8” DURCOR® PIPE/FITTINGS VCM

150 PSIG @ -40°F — 100°F
100 PSIG @ 300°F A V&/

M

/7

0” CORR. ALLOW.
REVISION 0

INT. APPROVAL is,EAPPROVAL — OPER. APPRw G ATPROVAL DATE: 09/04/18

7/A

4.

10.

11.

12.

13.

AR 710 {
MANUF\ZéTURER’S GUIDELINES FOR ALLdWABLE PIPE %AN DISTANCES SHOULD BE
FOLLOWED.

ALL LINED ASSEMBLIES SHALL HAVE THE LINER/GASKET FACE PROTECTED BY AN END
PLATE (E.G. PLYWOOD / PLASTIC CAP) UNTIL FINAL INSTALLATION.

LINED PIPE AND FITTING MAY CONTAIN VENT HOLES IN THE METALLIC HOUSINGS.
PLUGGING OF THESE HOLES BY PAINT OR OTHER SUBSTANCE SHALL NOT BE
ALLOWED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

FOR USE WITH LINED PIPE CONNECTIONS TO BARE METAL.

APPROVED MANUFACTURERS MUST MAINTAIN A QUALITY SYSTEM IN COMPLIANCE TO
CURRENT ISO 9001-WITH DESIGN REQUIREMENTS. APPROVED MANUFACTURERS AND

PRODUCT LINES FOR THIS SPECIFICATION ARE: ANDRONACO INDUSTRIES PUREFLEX®
DURCOR® PIPE AND FITTINGS

PIPE AND PIPING COMPONENTS CONSTRUCTED PER THIS PIPING SPECIFICATION
SHALL BE RATED FOR FULL VACUUM SERVICE FROM -40°F TO 300°F. 10KV SPARK
TESTING OF ALL PTFE LINERS ON ALL SIZES REQUIRED. ALL PTFE-LINED PIPE AND
FITTINGS TO MEET THE QUALIFICATION REQUIREMENTS OF ASTM F1545 AS
APPLICABLE TO THE PTFE LINERS. ALL PIPE AND FITTINGS SHALL BE TESTED AND
QUALIFIED TO ASSURE A 4X SAFETY FACTOR.

PAINTING REQUIREMENTS: NONE

PIPE MAY BE INSULATED, VENT COUPLINGS OF A LENGTH GREATER THAN INSULATION
THICKNESS RECOMMENDED AT PIPE VENT HOLES. DO NOT INSULATE ANY FLANGED
CONNECTIONS IF INTERNAL FLUID TEMPERATURE EXCEEDS 250°F.

PIPE MAY BE HEAT TRACED, REFER TO MANUFACTURERS LITERATURE FOR
GUIDELINES. MAXIMUM TRACING TEMPERATURE NOT EXCEED 250°F.
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s MATERIAL PTFE LINED COMPOSITE GES 2-3-0
RATING - 8” DURCOR® PIPE/FITTINGS VCM

150 PSIG @ -40°F — 100°F
100 PSIG @ 300°F A \N

0” CORR. ALLOW.
REVISION 0

MAINT. AP;;ZAL HSE APPROVAL B iPE?ZﬁW WAL DATE: 09/04/18
Q‘“‘ ~ /g W 2o

. L 48

14. FLANGES/éHOULI/f)/BE TORQUED TO THE FINAL VALUES’IN THE FOLLOWING TABLE
TAKING NOTE IF THE BOLTS ARE COATED, IN THREE INCREMENTS IN A CRISS-CROSS
PATTERN UNTIL ATTAINING FULL TORQUE. BOLTS SHALL BE CHECKED AND RE-
TORQUED AFTER 24 HOURS OR ONE THERMAL CYCLE:

Size (in) | Lubricated ASTM A193 | PTFE-coated ASTM A193
Gr. B7 (ft-Ib) Gr. B7 (ft-Ib)
1 10-15 5-10
1-1/2 20-25 10-15
2 35-45 20-25
3 40-50 25-30
4 30-40 20-25
6 50 -60 30-35
8 80-90 50 - 55

15. FOR APPLICATIONS REQUIRING EXTERNAL STATIC DISSIPATION, SPECIFICATION TO
REQUIRE EXTERNALLY CONDUCTIVE PIPE HOUSINGS.

16. VBF-936 SHALL BE LIMITED TO 250°F.

BRANCH CONNECTIONS:

BRANCH

8 T

6 RT| T

4 RT|[RT|[ T

3 RT |RT[RT| T

2 RT [RT[RT[RT| T

1% |RT |RT |RT|RT|RT| T

1 RT |RT [RT|RT|RT | RT

8 [ 6143 ]2 ([1%]1

SYMBOLS
RT — REDUCING TEE OR TEE WITH REDUCER(S)
T-TEE
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MATERIAL FIBERGLASS REINFORCED VINYL ESTER GES 2-3-0

|
! B
RATING 100 PSIG @ 100° F VCM
| 100 PSIG @ 200° F
0” CORR. ALLOW. A X
REVISION 4

MAINT. APPROVAL

O 2l

HSE APPROVAL PER. APPROVA ENG,APPROV
; DATE: 11/29/17

r

Bt

**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRIN

7
COPIES ARE UNCONTROLLED.***

SERVICES

WASTE WATER, INCINERATOR VENT GAS

ITEM SIZE DESCRIPTION NOTES

PIPE 1" -2%" SCH 50, ASTM D2996, FIBERGLASS REINFORCED VINYL ESTER 1,4
RESIN PIPE, 470 NOVOLAC AS MANUFACTURED BY CONLEY
COMPOSITES, PE

3" -12” SCH 40, ASTM D2996, FIBERGLASS REINFORCED VINYL ESTER 1,4

RESIN PIPE, 470 NOVOLAC AS MANUFACTURED BY CONLEY
COMPOSITES, PE

FITTINGS 1" -12” 150#, FF, SCH TO MATCH PIPE, ASTM D2996, FIBERGLASS 1,2,3
REINFORCED VINYL ESTER RESIN FLANGED FITTINGS, 470
NOVOLAC AS MANUFACTURED BY CONLEY COMPOSITES

FLANGES 1"-12" 150#, FF, SCH TO MATCH PIPE/FITTINGS, ASTM D4024, 1
FIBERGLASS REINFORCED VINYL ESTER, CEMENT TYPE, AS
MANUFACTURED BY CONLEY COMPOSITES

1" -12" 150#, FF BLIND, SCH 40, ASTM D4024, FIBERGLASS REINFORCED | 1

VINYL ESTER

UNIONS NONE USE FLANGES

BOLTING ALL A307 GR. B HEAVY HEX HEAD MACHINE BOLTS
A563 GR. A HEAVY HEX NUTS
WITH 2 EACH ASME B18.21.1 TYPE A PLAIN WASHERS

GASKETS 1"-12" 150#, 3/16” THK. FULL FACE VITON, 70 DUROMETER HARDNESS,
GARLOCK 9518 OR EQ

THRD. LUBE BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.

SOCKET JOINT | 1"—-12" CONLEY ESTERWELD

ADHESIVE

VALVES

VBF-903 2"-3 B-FLY, DI BODY, 150#, THD LUG, PTFE LINER/TRIM

VBF-907 4" - 6" B-FLY, DI BODY, 150#, WAFER, TITANIUM DISC/STEM, PTFE
LINER

VBF-907G 8" -12" B-FLY, DI BODY, 150#, WAFER, TITANIUM DISC/STEM, PTFE
LINER, GO

VCH-301 1"-3" CHECK, BALL, DI BODY, 150# RF FLG, PFA LINED, SOLID PTFE
BALL

VCH-322 4" —12" CHECK, WAFER SWING, DI BODY, 150#, PFA LINED

VPL-506 1" -4 PLUG, PFA LINED DI BODY/PLUG, 150#, RF FLG

VPL-506G 6" -8 PLUG, PFA LINED DI BODY/PLUG, 150#, RF FLG, GO
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| MATERIAL FIBERGLASS REINFORCED VINYL ESTER GES 2-3-0

| RATING 100 PSIG @ 100° F VCM

i 100 PSIG @ 200° F

| 0” CORR. ALLOW. A x

MAINT. APPROVAL HSE APPROVAL OPER ROVAL ENG. APPROV. REVESION 4

' ' g DATE: 11/29/17
VBA-609 1" — ’ BALL PFA LINED DI BODY, PFA LIN BML, PTFE SEATS, 150# 8
RF FLG, REDUCED PORT, SHORT PATTERN
NOTES:

1. HYDROSTATIC TESTING SHALL BE PERFORMED AT 150 PSIG. DRAIN AND BLOW DRY.

2. USE PTFE LINED INSTRUMENT TEES FOR SAMPLE AND INSTRUMENT CONNECTIONS.

3. SOCKET TYPE FITTINGS ARE NOT ALLOWED.

4. WHEN MATING TO EXISTING PIPING, VERIFY WALL THICKNESS WITH NEW PIPING.

5. USE HARD GASKET MATERIAL TO FILL THE VOID SPACE BEYOND THE RING FACE OF A
RAISED FACE FLANGE AND USE FULL FACE GASKET FOR SEALING.

6. MANUFACTURERS INSTRUCTIONS ON JOINT ASSEMBLY AND SUPPORT
REQUIREMENTS SHALL BE PROVIDED WITH PIPE AND FITTINGS AND SHALL BE
STRICTLY FOLLOWED.

7. BRANCH CONNECTIONS SHALL USE FULL SIZE TEES AND REDUCERS. FLANGES SHALL
BE USED FOR MATING DIFFERENT MATERIALS.

8. DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. 1" IS THE DEFAULT SIZED TO BE

USED.
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DocuSign Envelope ID: 7772334D-160B-4874-A210-27366A56CF53

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
605 PSIG @ 500° F B
1/16” CORR. ALLOW.
. , . REVISI
MANRTRBIREvAL | (TISPRPREIVAL DOCYUSIREVAL SURISPREPV AL D AT\E/l' %48(1)\;/722
). Mantin| Ky Eonens e M Carkenff '
FFTUSTRRTOSIA T AUZZTSASZ34DAFS... 230EFCB4FF5247D... 444C5CDEAS1D49D. ..
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**
SERVICES
BOILER BLOW DOWN, BOILER FEED WATER, NATURAL GAS, PLANT AIR, SEAL OIL (VCM-E), STEAM, STEAM
CONDENSATE, VENT
ITEM SIZE DESCRIPTION NOTES
PIPE Ve —1%" SCH 80, A-106 GR. B SMLS, PE 1,2,3
2"~ 16" SCH 40, A-106 GR. B SMLS, BE 1,2
18" - 24" SCH 40, A-333 GR. 6 SMLS, BE 1,2
FITTINGS Ve —1%" 3000#, A-105, SW, ASME B16.11 1,2,3
%" — 16" SCH TO MATCH PIPE, A-234 GR. WPB, BE, ASME B16.9 1,2,3
18" - 24" SCH 40, A-420 GR. WPL6, BE, ASME B16.9 1,2
Y — 10" SCHICLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2
REINFORCED OUTLET CONNECTIONS (O'LET), MSS SP-97
FLANGES Ve —1%" 300#, A-105, SCH 80, RF SW, ASME B16.5 1,2,4,5
%' — 6" 300#, A-105, SCH 40, RF WN, ASME B16.5 1,2,4,5
8" — 24" 300#, A-105, SCH 40, RF SO, ASME B16.5 1,2,4,5,6
Ve — 24" 300#, A-105, RF BLIND, ASME B16.5 4
2" - 24" 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, 4" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS | 4, 13
SPIRAL WOUND GASKET OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-112 Ve —1%" GATE, CS, 800#, SW, TRIM #8 7
VGA-106 Yy — 8" GATE, CS, 300#, RF FLG, TRIM #8
VGA-106G 10" — 24" GATE, CS, 300#, RF FLG, TRIM #8, GO
VGL-318 Ve —1%" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208 2"~ 6" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208G 8" — 24" GLOBE, CS, 300#, RF FLG, TRIM #8, GO
VCH-425 A A CHECK, PISTON, CS, 300#, RF FLG, TRIM #8 8
VCH-306 2" — 24" CHECK, WAFER, CS, 300#, RF FLG, TRIM #10 8,9, 10,
11, 12
VCH-307 2" — 24" CHECK, SWING, CS, 300#, RF FLG, TRIM #8 8,9
TEMPORARY | ALL 300# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
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DocuSign Envelope ID: 7772334D-160B-4874-A210-27366A56CF53

1.

10.

11.

12.

13.

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
605 PSIG @ 500° F B
1/16” CORR. ALLOW.
ARTSPBRYV AL ASEAPYROVAL SURISPREOVAL RRGUHPPROYV AL Di}"EF\E/lI%IAS(I)\;/ZZ
Mattloew ). Marti Ry Esfoneins ‘Z//V ﬁuffﬁay@# '
TFTUSTAATSIYATT... 4UZZT3ABZ34D4F3.... 230EFCB4FF5247D... 444C5CDEA5S1D49D...
"Y" STRAINERS | %" —1%" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2" — 12" 300#, RF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF 72" — %" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %’
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.
INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

VCH-306 DIMENSIONS ARE NOT STANDARD. VALVES MUST BE SELECTED BEFORE
DRAWING COMPLETION OR FABRICATION.

DOWNSTREAM CLEARANCE MUST BE CHECKED FOR VCH-306.
FOR UTILITY SERVICES ONLY. NOT TO BE USED IN NATURAL GAS OR SEAL OIL SERVICES.

THIS GASKET IS TO BE USED IN STEAM SERVICE ONLY.
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DocuSign Envelope ID: 7772334D-160B-4874-A210-27366A56CF53

T-TEE
W - WELDOLET

Page 3 of 3

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
605 PSIG @ 500° F B
1/16” CORR. ALLOW.
AIRT RSN AL ((TASEAPIROVAL CURISPRABVAL PRNAPPIEORAL Di}”EF\E/lI%IAS(I)\;/ZZ
J. Ry Esfoneins ‘ Z/ SV ﬂcff (arkuff '
T TOSTARRTOSIA T 4U. TSASZ34D4FS... 230EFCB4FF5247D... 444C5CDEA51D49D...
BRANCH CONNECTIONS:
BRANCH
24 T
20 RT| T
18 PIRT| T
16 P PIRT| T
14 P P P IRT| T
12 P P P P IRT| T
10 P P P P PIRT|T
8 WIW|I W W[W|WI|RT| T
6 WIWI I WIW[W[W|WI|RT|T
4 WIWIWIW[W[W|W|WI[RT|T
3 WIW[WIWIWI[WIWIWIWIMD|T
2 wliwlwlwlwlwlwlw{w[Mm[O]T
1% |oJo]JoJolofJoloJolololMmMlIm]T
1 |oJolo]Jo]Jo]Jo|o|lo|lolololM|I]T
% |o]J]oJ]o]Jo]JoJo|o|Jo|Jo[o[o[M]IMW[O]T
% |[o]J]oJoJoJoJoJoJo]Jololo[MIMI]IMIT
24 1201816 |14 112110 | 8 | 6 [ 4 | 3 [ 2 [1% ]| 1 | %4 | ¥
SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.




DocuSign Envelope ID: C786DED1-6C74-479E-910C-C8D1F77DBADE

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
505 PSIG @ 750° F B
1/8° CORR. ALLOW.
RePUSgEREYV AL RokPISRRIPAL OPERCREPREV AL ReeutipiRVAL Di}"EF\E/lI%IAS(I)\;/SZZ
Mattlew ). Mm'ﬁvl Kyan. Estomuns rﬁi/\/ ﬂbff (arkuff '

TF1037AA1859411... 402213A8234D4F3... SUEFUBAFFSZ47D.. 444C5CDEASTD49D. ..

**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES
EDC LIQUID AND GAS

ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — Y SCH 160, A-106 GR. B, SMLS, PE 1,2,3
1"-27 SCH 80, A-106 GR. B, SMLS, PE 1,2,3
3" -4 SCH 40, A-53 GR. B, SMLS, BE 1,2
6" -12" SCH XS, A-53 GR. B, SMLS, BE 1,2
14” — 24" SCH 40, A-53 GR. B, SMLS, BE 1,2
FITTINGS Vo' -2 6000#, A-105, SW, ASME B16.11 1,2,3
Yo" — 247 SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2,3
Vo' -8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES Vo' - 2" 300#, A-105, SCH TO MATCH PIPE, RF SW, ASME B16.5 1,2,4,5
V2" — 6" 300#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,4,5
8" —24" 300#, A-105, SCH TO MATCH PIPE, RF SO, ASME B16.5 1,2,4,5
V2" — 247 300#, A-105, RF BLIND, ASME B16.5 4
2" -24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, 2" THD TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED

A-194 GR. 2H HVY. NUTS, TEFLON COATED

GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS | 4
SPIRAL WOUND GASKET, 304SS WINDINGS WITH
GRAPHITE FILLER, CS OUTER RING OR EQ.

THRD. LUBE PIPE TFE TAPE (=400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 V2" =1 GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM #8 7
VGA-112 V2" — 1" GATE, CS, 800#, SW, TRIM #8
VGA-106 27-8 GATE, CS, 300#, RF FLG, TRIM #8
VGA-106G 10" — 24" GATE, CS, 300#, RF FLG, TRIM #8, GO
VGL-318 Vo' — 17" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208 2"-6" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208G 8" —24” GLOBE CS, 300#, RF FLG, TRIM #8, GO
VCH-425 V2" — 1" CHECK, PISTON, CS, 300#, RF FLG, TRIM #8 8
VCH-307 2" =24 CHECK, SWING, CS, 300#, RF FLG, TRIM #8 8,9
TEMPORARY ALL 300# RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | 12" - 27 600#, SW, A-216, 0.020" PERF. SS SCREEN
2"-12 300#, RF FLG, A-216, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: C786DED1-6C74-479E-910C-C8D1F77DBADE

1.

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
505 PSIG @ 750° F B
1/8” CORR. ALLOW.
CUTPROVAL RysURiaPRIIV AL ONPIPR YA L ERGURBMIEN AL Di}"EF\E/lI%IAS(I)\;/SZZ
‘ Mattlw ). ’\MW(’@M Estouns L MF Carkwff '
1F1037AA1859411... 402213A8234D4F3... N——230EFCB4FF5247D... A44C5COEASTDA9D ..
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF 2" — %" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE XXS. IF 1” - 1%%"
THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. % SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

Page 2 of 3




DocuSign Envelope ID: C786DED1-6C74-479E-910C-C8D1F77DBADE

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F
505 PSIG @ 750° F B
1/8” CORR. ALLOW.
ATRFUSPIRON AL ASECAPPROVAL PERCAPRROVAL ERUKPIRON AL Di}”EF\E/lI%IAS(I)\;/SZZ
Mattlow ). Maptip Kyan. Estonens F %S ﬂcff (arkuff '
BRANCH CONNECTIONS:
BRANCH
24 | T
20 RT| T
18 PIRT| T
16 | P[P [RT[T
14 |P|P|P|RT[T
12 P P P P IRT| T
10 P P P P PIRT|T
8 WIW|I W W[W|WI|RT| T
6 WIWI I WIW[W[W|WI|RT|T
4 WIWIWIW[W[W|W|WI[RT|T
3 WIW[WIWIWI[WIWIWIWIMD|T
2 ([ wiwlwlwlwlw[w{wlw[m[m[T
1% |o0JoJoJlo]o]o]lolololo MM T
17 oJoJoJo]o]o]o]lo|lolololMlMm]|T
% |oloJoJoJoJoloJoJololoMIMIM][T
% |oJ]o|lo]oJo|o]JoJololololMIMIO[m][T
24 120|118 (16|14 [ 12|10 | 8 6 4 3 2 1% 1 % | ¥
SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3




DocuSign Envelope ID: 9538403F-ABB7-4DD1-AAD2-E84C7FOEOD9A

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F

505 PSIG @ 750° F BB

1/8”C.A. (NPS<3), 1/16” C.A. (NPS>4)
REVISION 6

ARPPUEPBRESV AL ROABISREIVAL OPIRAIPRUV AL ENCERIPRGY AL .
Mattlew ). I\wﬁvﬂam Estomns &\/ DJF (arkuft DATE: 04/05/22

TFTOS7TAATESIATT 4022 T3A8034D4F3... JOEFCBAFFS2470 . adACSCDEATTEASD

“*CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
BOILER BLOW DOWN, BOILER FEED WATER, STEAM, STEAM CONDENSATE
[FOR USE WITH NON-BOILER EXTERNAL PIPING ONLY, IN ACCORDANCE WITH ASME B31.3. NOT UNDER THE
JURISDICTION OF ASME BPVC OR ASME B31.1]
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — " SCH 160, A-106 GR. B, SMLS, PE 1,2,3
1"-1%" SCH 80, A-106 GR. B, SMLS, PE 1,2,3
2"-3 SCH 80, A-106 GR. B, SMLS, BE 1,2
4" —24” SCH 40, A-106 GR. B, SMLS, BE 1,2
FITTINGS Vo' — Y 6000#, A-105, SW, ASME B16.11 1,2
1" -1%" 3000#, A-105, SW, ASME B16.11 1,2
2" — 247 SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2
V2" — 8" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY 1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES V2" — 1" 300#, A-105, SCH TO MATCH PIPE, RF SW, ASME B16.5 1,2,4,5
V2" — 24" 300#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,4,5
V2" — 24" 300#, A-105, RF BLIND, ASME B16.5 4
2" -24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE, ASME
B16.36, /2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS 4
SPIRAL WOUND GASKET, 304SS WINDINGS WITH OXYGEN-
INHIBITED FG FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (=400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 Vo' — 17" GATE, EXTENDED BODY, CS, 800#, MSWxFNPT, TRIM #8 6
VGA-112 Vo' — 17" GATE, CS, 800#, SW, TRIM #8
VGA-106 2"-8 GATE, CS, 300#, RF FLG, TRIM #8
VGA-106G 10" — 24" GATE, CS, 300#, RF FLG, TRIM #8, GO
VGL-318 V2" — 1" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208 2"-0" GLOBE, CS, 300#, RF FLG, TRIM #8
VGL-208G 8" —24” GLOBE, CS, 300#, RF FLG, TRIM #8, GO
VGL-230 3" -10" GLOBE, CS, STOP CHECK ANGLE, CS, 300#, RF FLG, TRIM #5
VCH-425 Vo' — 17" CHECK, PISTON, CS, 300#, RF FLG, TRIM #8 7
VCH-307 2" -24 CHECK, SWING, CS, 300#, RF FLG, TRIM #8 7,8
TEMPORARY ALL 300#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
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DocuSign Envelope ID: 9538403F-ABB7-4DD1-AAD2-E84C7FOEOD9A

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F

505 PSIG @ 750° F BB

1/8”C.A. (NPS<3), 1/16” C.A. (NPS>4)

1.

AROPSERRE AL RPN AL ﬁRPM%L TS RBPRV AL MU
Mattluw ). Magtin. Ryan, Efonns V\/ MfF Carkuff '
TFTU37TAATES 9T AUZZTIASZ3ADAF 3 >30EFCBArT5047TD AAACSCOEASTDAYD
STRAINERS
"Y" STRAINERS | 2" - 1" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2" —-12" 300#, RF FLG, A-216, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF 2" — %" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE XXS. IF 1” - 1%%"
THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %’
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.
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DocuSign Envelope ID: 9538403F-ABB7-4DD1-AAD2-E84C7FOEOD9A

MATERIAL CARBON STEEL GES 2-3-0

RATING ASME B16.5, CLASS 300, M.G. 1.1 VCM
740 PSIG @ 100° F

505 PSIG @ 750° F BB

1/8”C.A. (NPS<3), 1/16” C.A. (NPS>4)
ATRCTUAPERRSV AL HPRYPAL p(%%;pm\e/yﬁ r——— REVISION 6

J M/ﬁﬁm Edhons ﬁﬁf (artuff DATE: 04/05/22

TETUSTAATSO9ATT. . 402213A8234D4F3... SUEFLBAFFSZ47D.. 444C5CDEASTD49D. ..

BRANCH CONNECTIONS:

BRANCH

24 | T

20 |[RT| T

18 | P [RT| T

16 | P|P|RT| T

14 [P [P [P [RT|T

12 |[P|P|P|P[RT[T

10 |[P|[P[P|P|P[RT[T

8 |WIW|[W|[W[W[WI[RT[T

6 |W|W|[W|W|[W|[W|W]|RT|T

4 [ WIW[W[W[W[W[W[WI[RT[T

3 | wlwlwlwlwlwlwlw[w[m][T

2 | wliwlwlwlwlwlwlwlw [ [Mm][T

1% |0|o0|o0|o|o|oJo[o[olo[M[M][T

1 Olo|lo|oJoJoJoJoJololo[M[m][T

% |oloJoJoJoJoloJoJololoMIMIM][T

% loloJlo|lo|lo|lololololololMIMIMIM][T

24 [20 [18 |16 [14[12[10] 8 [ 6 | 4 [ 3 | 2 [146]| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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Westlake commm v

Rev Date: 11/26/2024

Geismar, LA Title: VCM Spec BBO Page 1 of 2
GENERAL
MATERIAL CARBON STEEL
RATING ASME B16.5, CLASS 300, M.G. 1.1
740 PSIG @ 100°F
655 PSIG @ 300°F
1/16” CORR. ALLOW.
SERVICES OXYGEN — [ALL COMPONENTS FOR OXYGEN SERVICE MUST BE CLEANED, DEGREASED, LUBRICATED,
SHIPPED AND STORED IN ACCORDANCE WITH GES-242.]
ITEM SIZE DESCRIPTION NOTES
PIPE W —1%" SCH 80, A-106 GR. B, SMLS, PE 1,23
2" -12" SCH 40, A-106 GR. B, SMLS, BE 1,2
FITTINGS W —=1%" SW, CL 3000, A105, ASME B16.11 1,2
wn"—-12" BW, SCH TO MATCH PIPE, A234 GR. WPB, ASME B16.9 1,2
PER CHART | OLET, SCH/CLASS TO MATCH PIPE/FITTINGS, A105, MSS SP-97 1,2
FLANGES W —=1%" RF SW, CL 300, A105, SCH 80, ASME B16.5 1,2,4,5
W' —-12" RF WN, CL 300, A105, SCH TO MATCH PIPE, ASME B16.5 1,2,4,5
W' —-12" RF BLIND, CL 300, A105, ASME B16.5 4
2" -12" RF ORIFICE FLANGE, CL 300, A105, SCH 40, ASME B16.36, 5" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL STUD BOLTS, A193 GR. B7, TEFLON COATED
NUTS, A194 GR. 2H, TEFLON COATED
GASKETS ALL EXPANDED PTFE W/ FULLY ENCAPSULATED CORRUGATED C276 INSERT, | 4
CL 300, 1/8” THK, RING TYPE; VSP PITA OR EQ.
THREAD PIPE PTFE TAPE
LUBE BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
TEMPORARY | ALL CL 300, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
“y” W —1%" CL 600, SW, A-216, 0.020" PERF. SS SCREEN
STRAINERS 2" -12" CL 300, RF FLG, A-216, 0.020" PERF. SS SCREEN
VALVES
BALL BUTTERFLY | CHECK GATE GLOBE PLUG OTHER NOTES
VCH-447 VGA-219 VGL-338 6,7,8
VCH-390 VGA-179 VGL-294
VGA-181
NOTES

1. ALL REQUIREMENTS OF GES-230 “PIPING SPECIFICATIONS” MUST BE FOLLOWED. RADIOGRAPHIC EXAMINATION
SHALL BE DONE AT A MINIMUM OF 20% FOR OXYGEN SERVICE PER GES-230.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3. HYDROTEST PRESSURE
DETERMINED BY ASME B16.5, PARA. 2.6.

3. IF%” —%" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160.

4. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE GASKETS SHALL BE USED
BETWEEN THESE FLANGES.



file://///gvcasint01p/edms/Published/GE00/GES-242.pdf
file://///gvcasint01p/edms/Published/GE00/GES-230.pdf

We Stl a k e Document ID: GES-230-VCM-BBO Rev Date: 11/26/2024

Geismar, LA Title: VCM Spec BBO Page 2 of 2

5. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS. SPOOL SECTIONS SHALL BE
USED WHEN NECESSARY TO FACILITATE EQUIPMENT REMOVAL. DIRECT WELDING IS NOT PERMITTED.

6. VGA-219 IS THE DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %” AND 1”
MAY BE USED AS REQUIRED.

7. CHECK VALVES TO BE INSTALLED IN HORIZONTAL POSITION WITH COVER UP.
8. SWING CHECK VALVE INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

BRANCH CONNECTIONS

BRANCH
12 T
10 RT| T
8 W (RT| T
6 wW(lwl[RT[ T
4 wlw[wl[rT|T
3 wliwlwlwl@|T
2 wliwlwlwlo|m]T
1% ololofolo|w|m]|T
1 |olofololo]olm|lw]|T
% ololofJolololmlw|m]T
% ololofolololmlw|mlm]| T
12{10/ 8|6 |a|3[2]1wm|1]|%]|xn
SYMBOLS
O - OLET
RT — REDUCING TEE
T—TEE
W — WELDOLET

(1) — USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED BY PIPING DIMENSIONS.



| e MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
1 RATING LIMITED BY VBA-630 & VCH-461 VCM
1 ' 600 PSIG @ -50° F TO 100° F
490 PSIG @ 300° F B CM
1/8” CORR. ALLOW.
MAINT. APPROVAL SE APPROVAL PER. ABPROVA E APPROVAL REVISION 5
' : ' ' DATE: 04/13/17
Geroe g A | e

7
**CURRENT LIVE VERSIONOF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**

SERVICES
DRY CL2
ITEM SIZE DESCRIPTION NOTES
PIPE ' =" SCH 160, A-333 GR. 6, SMLS, BE 1,2,5
1"-10 SCH 80, A-333 GR. 6, SMLS, BE 1,2,5,6
FITTINGS V" =" SCH 160, A-350 GR. LF2 CL. 1, BE, ASME B16.9 1,2,5,6
1"-1%" SCH 80, A-350 GR. LF2 CL. 1, BE, ASME B16.9 1,2,5,6
2"-10 SCH 80, A-420 GR. WPL6, BE, ASME B16.9 1,2,5,6
%" —6" SCH TO MATCH PIPE/FITTINGS, A-350 GR. LF2 CL. 1, 1,2,5
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O'LET),
MSS SP-97
FLANGES %' —10" 300#, A-350 GR. LF2 CL. 1, SCH TO MATCH PIPE, RF WN, 1,2,5,6
ASME B16.5
%' —-10" 300#, A-350 GR. LF2 CL. 1, RF BLIND, ASME B16.5 5
UNIONS NONE USE FLANGES
BOLTING ALL A-320 GR. L7 STUD BOLTS, GREEN TEFLON COATED
A-194 GR. 4 HVY. NUTS, GREEN TEFLON COATED
GASKETS ALL 300#, 1/8" THK. RING TYPE, DURLON 9000
DO NOT APPLY LUBRICANT TO THE FLANGE FACES OR
GASKETS FOR CHLORINE SERVICE
THRD. LUBE BOLTS NO THREAD LUBRICANT ALLOWED FOR CHLORINE
SERVICE
VALVES (8)
VGL-295 7' -10" GLOBE, LTCS, 300#, RF FLG, BELLOWS SEAL 59
VCH-461 ' -2" CHECK, PISTON, B564 (MONEL), 300#, RF, APl TRIM #9 59, 12
VCH-319 3"-10" CHECK, SWING, A352-LCB, 300#, RF, APl TRIM #9 59, 12,13
VPL-558 %' -1 PLUG, CS BODY/MONEL PLUG, 300#, RF FLG, PTFE SLEEVE | 5, 9, 10, 11
VBA-630 2" —6" BALL, A494 GR. M35-1 (MONEL) ANNEALED BODY/TRIM, 59
300#, RF FLG, PARAFLON SEATS (4’6" LIMITED TO 250°F)
VBF-933G 3"-10" BUTTERFLY, CS BODY/DISC, 300#, RF FLG, HF SEAT, 59
MONEL+GRAPHITE SEAL RING, SHORT, GO
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MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0

Y
J RATING LIMITED BY VBA-630 & VCH-461 VCM
600 PSIG @ -50° F TO 100° F
! | 490 PSIG @ 300° F B CM

1/8” CORR. ALLOW.

MAINT. APPROVAL HSE APPROVAL OPER. APPROVA E APPROVAL REVISION 5
' ' ' DATE: 04/13/17
Gt \Frg,— | JAtT | [T

NOTES:

1.

10.

11.
12.
13.
14.

15.

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 20% FOR CATEGORY M
FLUID SERVICE PER ASME B31.3, PARA. M341.4.1. A MINIMUM OF 100% RADIOGRAPHIC
EXAMINATION SHALL BE DONE PER ASME B31.3, PARA. 341.4.3 IF THE PIPING IS GRADED
AS SEVERE CYCLIC.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6. DRAIN AND BLOW FREE
OF LIQUID. WESTLAKE PERSONNEL TO DRY BY BLOWING WITH MINUS (-)40°F DEWPOINT
AIR OR NITROGEN UNTIL DEWPOINT LEAVING IS SAME AS DEWPOINT ENTERING. BALL
VALVES AND PLUG VALVES SHOULD BE HALF OPEN TO DRY THE BODY CAVITY.

PURGE GAS / DRYING GAS / INERTING GAS MUST BE OIL FREE.
WELDING SHALL BE PER ASME CODE SECTION IX, LATEST EDITION.

ALL PIPING AND VALVES MUST CONFORM TO CHLORINE INSTITUTE PAMPHLET #6.

FOR PIPING SYSTEMS 8 INCH AND LARGER, CONSULT THE CHLORINE INSTITUTE
PAMPHLET #6 AND WESTLAKE ENGINEERING REPRESENTATIVE FOR APPROVAL.

FLANGED CONNECTIONS ARE PREFERRED FOR CHLORINE SERVICE INCLUDING VENTS
AND DRAINS. THREADED CONNECTIONS ARE NOT PERMITTED.

SEVERAL VALVE MANUFACTURERS MAKE EQUIVALENT CHLORINE SERVICE VALVES.
THESE “OR EQUAL" VALVES MAY BE USED IF CHECKED AND APPROVED BY A WESTLAKE
ENGINEERING REPRESENTATIVE. (CHECK FACE TO FACE DIMENSIONS)

ALL VALVES AND INSTRUMENTS ARE TO BE PREPARED, DOUBLE BAGGED, AND TAGGED
FOR CHLORINE SERVICE. VALVES SHALL BE CLEANED AND PACKAGED AS PER
REQUIREMENTS OF CHLORINE INSTITUTE PAMPHLET #6.

TO BE USED ONLY WITH APPROVAL FROM OPERATIONS. VGL-295 IS THE PREFERRED
VALVE.

TO BE USED ONLY IN THE CHLORINE LOADING RACK.
INSTALL IN HORIZONTAL POSITION WITH COVER UP.
INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

USE OF WEAR PADS (DYNAGARD OR EQ.) ARE REQUIRED AT ALL STRUCTURAL
STEEL/CONCRETE SUPPORT POINTS. IF BOLT-ON PIPE SHOES ARE NEEDED AS A
SUBSTITUTE, THEY SHALL BE GALVANIZED AND BE PROVIDED WITH A BUILT-IN NON-
METALLIC CONTACT PLATE BETWEEN THE PIPE AND THE SUPPORT.

WHEN CONNECTING OTHER PIPING SYSTEMS TO CL2 SPECIFIED PIPING, IT IS REQUIRED
TO HAVE A PRIMARY ISOLATION VALVE, A BLEED VALVE, AND A SECONDARY ISOLATION
VALVE. THE PRIMARY ISOLATION VALVE AND BLEED VALVE MUST BE OF THE AFFECTED
CL2 PIPING SPECIFICATION. THE PIPE SPECIFICATION BREAK WILL BE AT THE SECONDARY
ISOLATION VALVE.
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MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0

’ ? RATING LIMITED BY VBA-630 & VCH-461 VCM
| | 600 PSIG @ -50° F TO 100° F
| | 490 PSIG @ 300° F B CM

1/8” CORR. ALLOW.
REVISION 5

MAINT. APPROVAL HSE APPROVAL ﬁwy ﬁy)PROVAL DATE: 04/13/17
/7Y

éL”“ i 42€c¢%291/// v/

NECTIONS
BRANCH CONNECTIONS:

BRANCH

10 [T

8 |RT|T

6 |W|RT| T

4 |W[W][RT|T

3 |[WW[W[M[T

2 |[WIW[wW[M[m][T

1% [ WIW[wW[wW[)[m[T

1 [ Wlw[w[w[w[dO[m [T

% | WIW[IWIW[W[O[ M) [m][T

% | WIW[WIWwlmlaTololT

1086432141 %%

SYMBOLS

F —FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O - OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3




1. WELDING NOT ALLOWED FOR THIS PIPING SPECIFICATION.

2. INSTRUMENTATION IMPULSE SENSE LINES.

3. NOT TO BE USED IN GAS/VAPOR SERVICE.

Page 1 of 1

|- - sy MATERIAL MONEL TUBING GES 2-3-0
:" RATING LIMITED BY VBA-680
: 2300 PSIG @ 70°F
__ B 1000 PSIG @ 300°F B‘ I
0” CORR. ALLOW.
MAINT. APPROVAL HSE APPROVAL ’(’);;: ROVAL NG. APPROVAL REVISION 2
oo (/ﬂ/ % % DATE: 10/21/19
P
**CJRRENT LIVE VERsroNpF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
INJECTION WATER
ITEM SIZE DESCRIPTION NOTES
TUBING Ve — 1" 0.035” WALL, B-165 (UNS N04400) FULLY ANNEALED, 75 Rb
MAX HARDNESS
FITTINGS NONE
FLANGES NONE
UNIONS NONE
BOLTING NONE
GASKETS NONE
THRD. LUBE NONE
VALVES
VBA-680 V=% BALL, MONEL BODY/BALL/STEM, COMPRESSION FITTING
ENDS, PTFE SEAT, 5000 PSIG
VNE-04 AR A NEEDLE, MONEL BODY/STEM, 1500#, COMPRESSION FITTING
ENDS, PFA PACKING
TEMPORARY NONE
STRAINERS
"Y" STRAINERS | NONE
NOTES:




DocuSign Envelope ID: 35E78F89-CB3B-4E22-BB72-A7DC817FF669

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ 100° F
515 PSIG @ 400° F B
1/16” CORR. ALLOW.
. . REVISION
CUTPRBVAL ASEAPBROVAL OPERCREPRGY AL SYRIPROVAL D ATE'S(MC/)O 5 /522
Mattlow ). Martip Kyam Estoneins v MF Carkwff '
TFT037AAT850411 ... AUZZTIABZ3ADAF 3 SUEFCBAFF5247D .. 444C5CDEASTD49D. .
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**
SERVICES
LUBE OIL, SEAL OIL
ITEM SIZE DESCRIPTION NOTES
PIPE Ve — 1" SCH 80, A-106 GR. B, SMLS, PE 1,2,3
1% SCH 40, A-106 GR. B, SMLS, PE 1,2,3
2" — 14 STD. WT., A-106 GR. B, SMLS, BE 1,2
16” — 20 SCH XS, A-106 GR. B, SMLS, BE 1,2
24 SCH 40, A-106 GR. B, SMLS, BE 1,2
FITTINGS Ve — 1Y 3000#, A-105, SW, ASME B16.11 1,2,3
Vo' — 24" SCH TO MATCH PIPE, A-234, GR. WPB, BE, ASME B16.9 1,2,3
V-8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, INTEGRALLY | 1,2
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES Ve — 11" 300#, A-105, SCH TO MATCH PIPE, RF SW, ASME B16.5 1,2,4,5
V-8 300#, A-105, SCH TO MATCH PIPE, RF WN, ASME B16.5 1,2,4,5
10" — 24" 300#, A-105, RF SO, ASME B16.5 1,2,4,5
Vs’ — 24 300#, A-105, RF BLIND, ASME B16.5 4
2" 24 300#, A-105, SCH TO MATCH PIPE, RF ORIFICE FLANGE,
ASME B16.36, 4" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS | 4
SPIRAL WOUND GASKET, 304SS WINDINGS WITH OXYGEN-
INHIBITED FG FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-132 Ve — 1" GATE, 316 SS, 300#, RF FLG, TRIM #10 7
VGL-246 Vs — 6" GLOBE, 316 SS, 300#, RF FLG, TRIM #10
VGL-246G 8" — 10" GLOBE, 316 SS, 300#, RF FLG, TRIM #10, GO
VCH-345 Ve — 114" CHECK, SWING, 316 SS, 300#, RF FLG, TRIM #10 9
VCH-330 2" - 24 CHECK, DUAL PLATE, 316 SS, 300#, WAFER, TRIM #10 9
VBA-676 Ve — 1% BALL, 316 SS BODY/BALL, 300#, RF FLG, XTREME SEATS, 8
FULL PORT, SHORT
TEMPORARY ALL 300#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | %" - 1%" 600#, SW, A-216, 0.020" PERF. SS SCREEN
2" - 12" 300#, RF FLG, A-216, 0.020" PERF. SS SCREEN
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DocuSign Envelope ID: 35E78F89-CB3B-4E22-BB72-A7DC817FF669

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ 100° F
515 PSIG @ 400° F B

1/16” CORR. ALLOW.

AT PCRIPRESV AL HSE ROV AL OPERCRIPRBV AL ENCCRIPIGY AL
Mattloow ). Mgt Ryam. Estontinsg v

s .
)‘ff M\A# DATE: 04/05/22

TFTUS/TAATSOYATT ... 40 TSASZ34D4FS... SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

1.

NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1100 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF 2" — %" THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160. IF 17 — 17"
THREADED PIP/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 80.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.
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DocuSign Envelope ID: 35E78F89-CB3B-4E22-BB72-A7DC817FF669

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ 100° F
515 PSIG @ 400° F B
1/16” CORR. ALLOW.
ATRCFUIPILER AL FSE ABPREVAL CUIPREVAL URIPRUVAL Di]:i“gls()lélc/)(l)\; /52 )
Mattlow ). Maptid, Kyan. Estonens ‘Ef>‘¥//\ ‘ MF (arkwff '

TFTOS7TAATESIATT. TORO2oADATS... 230EFCB4FF5247D... 444C5CDEASTD49D. ..

BRANCH CONNECTIONS:

BRANCH

24 | T

20 |[RT| T

18 | P [RT| T

16 | P|P|RT| T

14 [P [P [P [RT|T

12 |[P|P|P|P[RT[T

10 |[P|[P[P|P|P[RT[T

8 |WIW|[W|[W[W[WI[RT[T

6 |W|W|[W|W|[W|[W|W]|RT|T

4 [ WIW[W[W[W[W[W[WI[RT[T

3 | wlwlwlwlwlwlwlw[w[m][T

2 | wliwlwlwlwlwlwlwlw [ [Mm][T

1% |0|o0|o0|o|o|oJo[o[olo[M[M][T

1 Olo|lo|oJoJoJoJoJololo[M[m][T

% |oloJoJoJoJoloJoJololoMIMIM][T

% loloJlo|lo|lo|lololololololMIMIMIM][T

24 [20 [18 |16 [14[12[10] 8 [ 6 | 4 [ 3 | 2 [146]| 1 | % | %

SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.
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DocuSign Envelope ID: 78F210B3-D3D2-4982-ACF4-111410062937

MATERIAL STAINLESS STEEL, 304L GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.3 VCM
600 PSIG @ 100° F
370 PSIG @ 600° F B F
0.030” CORR. ALLOW.
. : REVISION
RePUNPIEREW AL SEeUTPROVAL ﬁﬁ%@?’ﬁ&vm ENCPAPPROVAL D ATE' SO 4805 /522
Matthew ). WVH&M Estouns ;v MF Carkwff '
TF1037AA1859411. .. 402213A8234D4F3... SUEFUB4FFSZ47D... 4Z4CSCDEASTDAYD
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
LUBE OIL
ITEM SIZE DESCRIPTION NOTES
PIPE Vo' — 11" SCH 10S, A-312 TP-304L, SMLS, PE 1,2,3
2" —12" SCH 40S, A-312 TP-304L, EFW, BE 1,2
14" - 18" SCH 40, A-312 TP-304L, EFW, BE 1,2
FITTINGS ¥ = 11" 3000#, A-182, GR. F304L, SW, ASME B16.11 1,2
2" -18" SCH TO MATCH PIPE, A-403, WP-304L, BW, ASME B16.9 1,2,4
' -8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. F304L, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O’LET),
MSS SP-97
FLANGES ¥ — 11" 300#, A-182, GR. F304L, SCH 10S, RF SW, ASME B16.5 1,2,5,6
2" —-12” 300#, A-105, LAP JOINT, ASME B16.5 1,2,5,6
14" - 18" 300#, A-182, GR. F304L, RF SO, ASME B16.5 1,2, 5,
6,7
% —18" 300#, A-182, GR. F304L, RF BLIND, ASME B16.5 5
2" -18" 300#, A-182, GR. F304L, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING SSFLG A-193 GR. B8 CL. 2 STUD BOLTS
A-194 GR. 8 HVY. NUTS
LAP JOINT A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS 5
SPIRAL WOUND GASKET, 304SS WINDINGS WITH OXYGEN-
INHIBITED FG FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-167 =1 GATE, EXTENDED BODY, 316L SS, 800#, MPEXFNPT, TRIM #10 8
VGA-137 ¥ = 11" GATE, 316L SS, 300#, SW, TRIM #10
VGA-132 2" - 8" GATE, 316 SS, 300#, RF FLG, TRIM #10
VGA-132G 10" - 14" GATE, 316 SS, 300#, RF FLG, TRIM #10, GO
VGL-246 ¥ —6" GLOBE, 316 SS, 300#, RF FLG, TRIM #10
VGL-246G 8” GLOBE, 316 SS, 300#, RF FLG, TRIM #10, GO
VCH-353 v —-12” CHECK, SWING, 316 SS, 300#, RF FLG, TRIM #10 9
TEMPORARY ALL 300#, CONICAL, 150% OPEN AREA, 304/316 SS SCREEN/PLATE
STRAINERS
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DocuSign Envelope ID: 78F210B3-D3D2-4982-ACF4-111410062937

MATERIAL STAINLESS STEEL, 304L GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.3 VCM
600 PSIG @ 100° F
370 PSIG @ 600° F B F
0.030” CORR. ALLOW.
ARFSPPREN AL RO PO TRCRPPRON AL MU
Mattloew ). Mapti Ry Esfoneins ' MfF Carkuff '

TFTUS/TAATSOYATT ...

40 TSASZ34D4FS...

SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

"Y" STRAINERS | %" — 1"
2“ — 12"

600#, SW, A-351 GR. CF3, 0.020" PERF. SS SCREEN
300#, RF FLG, A-351 GR. CF8, 0.020" PERF. SS SCREEN

NOTES:

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL
FLUID SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY
M FLUID SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE
HIGHER PERCENTAGES FOR SPECIAL SERVICES.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 900 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

3. IF THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCH. 80S MINIMUM.

4. STUB ENDS SHALL BE USED FOR FLANGED CONECTIONS. THEY SHALL BE SHORT
PATTERN PER ASME B16.9.

5. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL
FACE GASKETS SHALL BE USED BETWEEN THESE FLANGES.

6. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

7. SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED
ON THE DESIGN DRAWINGS.

8. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %%’
AND 1” MAY BE USED AS REQUIRED.

9. INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.
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DocuSign Envelope ID: 78F210B3-D3D2-4982-ACF4-111410062937

T-TEE

W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3

MATERIAL STAINLESS STEEL, 304L GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.3 VCM
600 PSIG @ 100° F
370 PSIG @ 600° F BF
0.030” CORR. ALLOW.
AROTSEPRB AL TEAPROPAL PO EREABIN AL Dﬁg%ﬁi s
J. Mapting Kyane Estonns ' MfF Carkuff '

BRANCH CONNECTIONS:

BRANCH

18 T

16 RT| T

14 P |RT| T

12 P P |RT| T

10 P P P IRT| T

8 WIW|WI|WI|RT|T

6 WIW|IW|W|WI|RT|T

4 WIW|IW|IW|W|WI|RT|T

3 |WIW|[wW[w[w[w[w[m)][T

2 WIW[WIWIW[W{ W|MD)[M|[T

1% lolo]olo]lololololM[Mm][T

1 Jlolo|lolo]lolololololMW[Mm][T

% |oJloloJololololololMIMIMmIT

v, Jolololo]olololololM[MIM[Mm][T

18116 |14 (12| 10| 8 6 4 3 2 1% 1 % | 12
SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT - REDUCING TEE




DocuSign Envelope ID: D6A29A57-C930-4471-9062-75DB6354CC3A

MATERIAL STAINLESS STEEL, 316 GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ 100°F
305 PSIG @ 750°F B G
0.030” CORR. ALLOW.
. . REVISION 4
RePUNPIEREW AL ASEABPRIVAL OPERCREPRSY AL SYRIPROVAL D ATE'S(MC/)O 570
Mattlow ). Maptid, Kyan. Estonens MF Carkwff '
TFT037AAT850411 ... AUZZTIABZ3ADAF 3 SUEFCBAFF5247D .. 444C5CDEASTD49D. .
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***
SERVICES
LUBE OIL
ITEM SIZE DESCRIPTION NOTES
PIPE V' — 114" SCH 40S, A-312 TP-316, SMLS OR EFW, PE 1,2,3
2" 8" SCH 40S, A-312 TP-316, SMLS OR EFW, BE 1,2
FITTINGS Ve — 11" 30004, A-182, GR. F316, SW, ASME B16.11 1,2
2" 8 SCH TO MATCH PIPE, A-403, WP-316, BW, ASME B16.9 1,2,4
V-8 SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. F316, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O’LET),
MSS SP-97
FLANGES Ve — 11" 300#, A-182, GR. F316, SCH 40S, RF SW, ASME B16.5 1,2,5
2’ -8 300#, A-105, LAP JOINT, ASME B16.5 1,2,5
V' -8 300#, A-182, GR. F316, RF BLIND, ASME B16.5
2" -8 300#, A-182, GR. F316, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS
SPIRAL WOUND GASKET, 316SS WINDINGS WITH OXYGEN-
INHIBITED FG FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-167 Ve — 1Y GATE, EXTENDED BODY, 316L SS, 800#, MSWxFNPT, TRIM#10 | 6
VGA-135 Ve — 1% GATE, 316 SS, 300#, SW, TRIM #10
VGA-132 2’ -8 GATE, 316 SS, 300#, RF FLG, TRIM #10
VGL-244 Ve — 1% GLOBE, 316 SS, 300#, SW, TRIM #10
VGL-246 2" —8" GLOBE, 316 SS, 300#, RF FLG, TRIM #10
VCH-346 Ve — 1% CHECK, SWING, 316 SS, 300#, SW, TRIM #10 7
VCH-345 2" -8 CHECK, SWING, 316 SS, 300#, RF FLG, TRIM # 10 7
TEMPORARY ALL 300#, CONICAL, 150% OPEN AREA, 316SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | NONE
Page 1 of 3




DocuSign Envelope ID: D6A29A57-C930-4471-9062-75DB6354CC3A

MATERIAL STAINLESS STEEL, 316 GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2
720 PSIG @ 100°F
305 PSIG @ 750°F B G
0.030” CORR. ALLOW.
‘i““RPPﬁS@‘VAL DocpPIRRY YL OPERCAIPRBV AL ENGCRIPRB AL REVISION 4
DATE: 04/05/22
Fya. Estonens IF (arkwff

NOTES:

PERCENTAGES FOR SPECIAL SERVICES.

II' TUS7AARTSOYATT.. ;402213A8234D4F3... SUEFUBAFFOZ47D... 444C0CDEASTDAYD...

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1100 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCH. 80S MINIMUM.

STUB ENDS SHALL BE USED FOR LAP JOINT FLANGED CONECTIONS. THEY SHALL BE
SHORT PATTERN PER ASME B16.9.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.

REMOVAL. DIRECT WELDING IS NOT PERMITTED.

AND 1” MAY BE USED AS REQUIRED.

UPWARD FLOW.

Page 2 of 3

SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT

6. DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %’ SIZE IS THE DEFAULT SIZE, BUT %’

7. INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH




DocuSign Envelope ID: D6A29A57-C930-4471-9062-75DB6354CC3A

SYMBOLS

T-TEE

W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED
BY PIPING DIMENSIONS.

Page 3 of 3

MATERIAL STAINLESS STEEL, 316 GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ 100°F
305 PSIG @ 750°F B G
0.030” CORR. ALLOW.
RepuSignsrbyv AL ASEeAPIRIVAL ROCAPPIROVAL BOAPPRORAL Di%g%&?géz
wa ). Mating Kyan Estonns ﬂcff (arkuff '
1F1037AA1859411... AUZLTSASZ34D4AFS.... 230EFCB4FF5247D... 444C5CDEA51D49D...
BRANCH CONNECTIONS:
BRANCH
8 T
6 RT| T
4 W I|RT| T
3 wliwlm|T
2 wliwlmlmlT
1% [ololo MM T
1 olofJololMmMIM]T
% |oJoJoJolMmMlMmImIT
A oOj]o]J]ofOoOfMIM]@A M| T
8 6 4 3 2 1% 1 Y% | %

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE




W

MATERIAL
RATING

316 SS TUBING

ASME B16.34, CLASS 300, M.G. 2.2

720 PSIG @ 100 ° F
560 PSIG @ 300 ° F

0.030” CORR. ALLOW.

MAINT. APPROVAL

Qoo 211

HSE APPROVAL

W

_ENG. APPROYAL

Lty fithe

GES 2-3-0
VCM
REVISION 3
DATE: 12/20/16

Al —

J 7

**CURRENT LIVE VERSION OFPIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**

SERVICES /

COOLING WATER SUPPLY/RETURN, NITROGEN, EDC LIQUID AND GAS, HCL, HC, CAUSTIC, DECANTER

LIQUID

ITEM SIZE DESCRIPTION NOTES

TUBING =" 0.049" WALL, A-269 TP-316, ANNEALED, BEND TUBING, SMLS 1
OR WELDED, PE

¥ —=1" 0.065" WALL, A-269 TP-316, ANNEALED, BEND TUBING SMLS

OR WELDED, PE

FITTINGS V' =1 TYPE 316 SS, A-276 & A-182 COMPRESSION TYPE FITTINGS,
SWAGELOK ENDS (Advanced-geometry back ferrule design)

FLANGES NONE

UNIONS NONE

BOLTING NONE

GASKETS NONE

THRD. LUBE NONE

VALVES

VCH-440 3/8" -V’ CHECK, POPPET, 316 SS, 6000#, SWAGELOK ENDS

VPL-568 % —-1" PLUG, 316 SS BODY/PLUG, PTFE SLEEVE, 300#, FNPT

VBA-645 V=1 BALL, 316 SS BODY/TRIM, REINFORCED PTFE SEATS, 2200#,
SWAGELOK ENDS

VNE-02 3/8"-%" NEEDLE, 316 SS, 6000#, SWAGELOK ENDS

TEMPORARY NONE

STRAINERS

"Y" STRAINERS | NONE

BRANCH Y USE COMPRESSION FITTINGS AS NECESSARY

CONNECTIONS

NOTES:

1. WELDING NOT ALLOWED FOR THIS PIPING SPECIFICATION.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 1100 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

Page 1 of 1




W

MATERIAL
RATING

HASTELLOY C-276 TUBING

SEE RATING TABLE ON PAGE 2
1500 PSIG @ 100°F

330 PSIG @ 400°F

0” CORR. ALLOW.

i

MAINT. APPROVAL

/}7APPROVAL / OPER PROVAL
) 4

AVt

GES 2-3-0
VCM
REVISION 1
DATE: 10/21/19

UL
: 7 A A L L4
**CURRENT LIVE VERSIONOF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.**

SERVICES

HCL, EDC

ITEM SIZE DESCRIPTION NOTES

TUBING Vo' = 0.035" WALL, B-622/626 UNS N10276, SOLUTION ANNEALED, 1,2
TUBING, SMLS OR WELDED, PE

FITTINGS V" - HASTELLOY C276, B-574 & B-564 COMPRESSION TYPE 1,2
FITTINGS, SWAGELOK ENDS (Advanced-geometry back ferrule
design)

FLANGES NONE

UNIONS NONE

BOLTING NONE

GASKETS NONE

THRD. LUBE NONE

VALVES

VCH-462 A A CHECK, POPPET, HASTELLOY C276, 3000#, SWAGELOK ENDS | 3

VBA-701 W= BALL, HASTELLOY C276 BODY/TRIM, REINFORCED PTFE
SEATS, 2200#, SWAGELOK ENDS

VNE-05 W= NEEDLE, HASTELLOY C276 BODY/STEM, 6000#, SWAGELOK
ENDS

TEMPORARY NONE

STRAINERS

"Y" STRAINERS | NONE

BRANCH W' — " USE COMPRESSION FITTINGS AS NECESSARY

CONNECTIONS

NOTES:

1. WELDING NOT ALLOWED FOR THIS PIPING SPECIFICATION.

2. CHECKVALVES SHALL BE LIMITED TO 375°F. HIGHER TEMPERATURES ALLOWED WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

3. VERIFY PRESSURE RATING OF TUBING AND VALVES AT INTERMEDIATE SYSTEM DESIGN

TEMPERATURES.

Page 1 of 2




HASTELLOY C-276 TUBING

SEE RATING TABLE ON PAGE 2
1500 PSIG @ 100°F

330 PSIG @ 400°F

0” CORR. ALLOW.

P T

MZI'NT. APPROVAL

E APPROVAL

D

OPER. APPROVAL

NG. APPROVAL
/jM ﬁm

GES 2-3-0
VCM

BHT

REVISION 1
DATE: 10/21/19

P /

PIPE SPECIFICATION RATING TABLE
Design Design
Temperature Pressure
(°F) (PSIG)

-20 - 100 1500
200 1500
300 800
400 330

Page 2 of 2
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DocuSign Envelope ID: 443AF3C8-F2E2-4F59-8154-FA29CE7BAGC2

MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ -50° F
515 PSIG @ 400° F BJ
1/16” CORR. ALLOW.
— REVISION
ROPUSIREYY AL RORYSIGREAPKL RUSIEPPRRYY AL NG APHESVEL D ATE, SO4C/)0 5 /622
WW ). Majting Kyan Estonens ,/ MF (arkwff '
1F1037AA1859411... 402213A8234D4F3... 230EFCB4FF5247D... s ILUEAITUAIY
**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.*
SERVICES
DRY HYDROGEN CHLORIDE, LOW TEMP PROPYLENE REFRIGERANT
ITEM SIZE DESCRIPTION NOTES
PIPE v — 1" SCH 80, A-333 GR. 6, SMLS, PE 1,2,3
27— 12" SCH 40, A-333 GR. 6, SMLS, BE 1,2
14" — 24 SCH 30, A-333 GR. 6, SMLS, BE 1,2
FITTINGS v — 1" 3000#, A-350 GR. LF2 CL. 1, SW, ASME B16.11 1,2,3
2" — 24" SCH TO MATCH PIPE, A-420 GR. WPL6, BW, SMLS, ASME B16.9 | 1, 2
%" — 10" SCH/CLASS TO MATCH PIPE/FITTINGS, A-350 GR. LF2 CL. 1, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O'LET),
MSS SP-97
FLANGES v — 1" 300#, A-350 GR. LF2 CL. 1, SCH 80, RF SW, ASME B16.5 1,2,4,5
2" — 24" 300#, A-350 GR. LF2 CL. 1, SCH 40, RF WN, ASME B16.5 1,2, 4,
5,6
10" — 24 300#, A-350 GR. LF2 CL. 1, RF SO, ASME B16.5 1,2, 4,
5,6,7
V" — 24 300#, A-350 GR. LF2 CL. 1, RF BLIND, ASME B16.5
2" — 24" 300#, A-350 GR. LF2 CL. 1, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, %" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-320 GR. L7 STUD BOLTS, TEFLON COATED
A-194 GR. 7 HEX NUTS, TEFLON COATED
GASKETS ALL 300#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW STRESS 4
SPIRAL WOUND GASKET, 304SS WINDINGS WITH OXYGEN-
INHIBITED FG FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-232 v — 1% GATE, A-350 LF2 CL. 1, 300#, RF FLG, TRIM #12 8, 11
VGA-228 2" -8 GATE, A-352 GR. LCC, 3004, RF FLG, TRIM #12 11
VGA-228G 10” — 24 GATE, A-352 GR. LCC, 3004, RF FLG, TRIM #12, GO 11
VGL-296 v — 6" GLOBE, A-352 GR. LCC, 300#, RF FLG, HAST TRIM/FULL HF 11
VGL-296G 8" — 12" GLOBE, A-352 GR. LCC, 3004, RF FLG, HAST TRIM/FULL HF, GO | 11
VCH-427 v — 2" CHECK, PISTON, A-350 LF2 CL. 1, 300#, RF FLG, TRIM #8 10, 11
VBA-641G 8" — 12" BALL, 316 SS BODY/TRIM, 300#, RF FLG, XTREME SEATS, RED. | 9
PORT, SHORT, GO
Page 1 of 3




DocuSign Envelope ID: 443AF3C8-F2E2-4F59-8154-FA29CE7BAGC2

1.

10.

11.

MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ -50° F
515 PSIG @ 400° F BJ
1/16” CORR. ALLOW.
ARFPPRON AL TR AL PERAPPROPAL NCAPRO VAL MU
Mattloew ). Mapti Ry Esfoneins F ,/ MF Carkwff '
TEMPORARY | ALL 3004 RF, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS
"Y" STRAINERS | 72" — 174" 600% SW. A-351 GR. CF8M. 0.020" PERF. SS SCREEN
2" — 24" 300# RF FLG, A-351 GR. CF8M, 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1125 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

THREADED COMPONENTS ARE NOT ALLOWED.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

WELD NECK FLANGES ARE PREFERRED OVER SLIP-ON FLANGES. SLIP-ON FLANGES MAY
BE USED, WHEN NEEDED, DUE TO SPACING/FIT CONCERNS.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %"
AND 1” MAY BE USED AS REQUIRED.

VALVES SHALL BE SPECIFIED AND PURCHASED AS FIRE SAFE.
INSTALL IN HORIZONTAL POSITION WITH COVER UP.
ENGINEERING, OPERATIONS, AND MAINTENANCE TO APPROVE SUBSTITUTION OF

STAINLESS STEEL VALVES. VERIFY PRESSURE AND TEMPERATURE RATINGS OF VALVE
MEET OR EXCEED SPEC RATINGS.

Page 2 of 3




DocuSign Envelope ID: 443AF3C8-F2E2-4F59-8154-FA29CE7BAGC2

PAD WIDTH EQUALS 2 BRANCH OD.)
RT — REDUCING TEE

T-TEE

W - WELDOLET

BY PIPING DIMENSIONS

Page 3 of 3

MATERIAL CARBON STEEL (LOW TEMP) GES 2-3-0
RATING ASME B16.5, CLASS 300, M.G. 2.2 VCM
720 PSIG @ -50° F
515 PSIG @ 400° F BJ
1/16” CORR. ALLOW.
ATRPFAPBRESV AL ASEARBBRGIXL PERCABIREVAL ENGCABIREVAL Di]:i“gls()lélc/)(l)\; /622
). Matin Kyan. Estomn ,/ N '

BRANCH CONNECTIONS:

BRANCH

24 | T

20 RT| T

18 PIRT| T

16 P PIRT| T

14 P P P IRT| T

12 P P P P IRT| T

10 WIW|W|W|[WI|RT| T

8 WIW|I W W[W|WI|RT| T

6 WIWI I WIW[W[W|WI|RT|T

4 WIWIWIW[W[W|W|WI[RT|T

3 WIW[WIWIWI[WIWIWIWIMD|T

2 ([ wiwlwlwlwlw[w{wlw[m[m[T

1% |o0JoJoJlo]o]o]lolololo MM T

17 oJoJoJo]o]o]o]lo|lolololMlMm]|T

% |oloJoJoJoJoloJoJololoMIMIM][T

% |oJ]o|lo]oJo|o]JoJololololMIMIO[m][T

24 120|118 (16|14 [ 12|10 | 8 6 4 3 2 1% 1 % | ¥
SYMBOLS

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)
O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)
P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS

(1) — USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED




MATERIAL 304L STAINLESS STEEL GES 2_3_0
RATING ASME B16.5, CLASS 300, M.G. 2.3
600 PSIG @ -100° F
| WW 510 PSIG @ 200° F BM
0.030” CORR. ALLOW.
MAINT. APPROVAL HSE APPROVAL PER. APPROV OVAL REVISION 2
’ DATE: 12/20/16
D e\ W11 /% /5 / / W)

**CURRENT LIVE VE,RSION OF PIPE SPEC LOCA(TED ON WVCDbCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.***

SERVICES
PROPYLENE
ITEM SIZE DESCRIPTION NOTES
PIPE %' —=2" SCH 40, A-312 TP-304L, SMLS, PE 1,2,3
3" -6" SCH 40, A-312 TP-304L, SMLS, BE 1,2
8" —-16" SCH 40, A-312 TP-304L, EFW, BE 1,2
18” SCH 80, A-312 TP-304L, EFW, BE 1,2
FITTINGS %' -2 3000#, A-182 GR. 304L, SW, ASME B16.11 1,2
3"—-18" SCH TO MATCH PIPE, A-403, WP-304L, BW, ASME B16.9 1,2
%' —16” SCH/CLASS TO MATCH PIPE/FITTINGS, A-182, GR. 304L, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS (O'LET),
MSS SP-97
FLANGES %' =27 300#, A-182 GR. 304L, SCH 40S, RF SW, ASME B16.5 1,2,4,5
%" —18" 300#, A-182 GR. 304L, SCH TO MATCH PIPE, RF WN, 1,2,4,5
ASME B16.5
8" —18" 300#, A-182 GR. 304L, RF SO, ASME B16.5 1,2,4,5,6
%" —18" 300#, A-182 GR. 304L, RF BLIND, ASME B16.5 4
2"-18" 300#, A-182 GR. 304L, SCH TO MATCH PIPE, RF ORIFICE
FLANGE, ASME B16.36, 2" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B8 CL. 2 STUD BOLTS, A-194 GR. 8F HVY. NUTS
GASKETS ALL 150#, 1/8” THK. RING TYPE, GARLOCK GYLON STYLE 3750 4
OR EQ
THRD. LUBE PIPE TFE TAPE (=400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-167 B =1" GATE, EXTENDED BODY, 316L SS, 800#, MPEXFNPT, 7
TRIM #10
VGA-149 %' =2 GATE, CRYOGENIC, 316L SS, 300#, SW, TRIM #10
VGA-150 3"-10 GATE, CRYOGENIC, 316L SS, 300#, BW, TRIM #10
VGA-150G 12" -18” GATE, CRYOGENIC, 316L SS, 300#, BW, TRIM #10, GO
VGL-317 2"-¢" GLOBE, CRYOGENIC, 316 SS, 300#, RF FLG, TRIM #10 W/
PTFE
VGL-317G 8" - 16" GLOBE, CRYOGENIC, 316 SS, 300#, RF FLG, TRIM #10 W/
PTFE, GO
VBF-924 3"—-4" B-FLY, CRYOGENIC, 316 SS, 300#, THD LUG, SS DISC/SEAT
VBF-924G 6" —-12” B-FLY, CRYOGENIC, 316 SS, 300#, THD LUG, SS DISC/SEAT,
GO
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\

RATING ASME B16.5, CLASS 300, M.G. 2.3
600 PSIG @ -100° F

VCM
510 PSIG @ 200° F BM

0.030” CORR. ALLOW.

MAINT. APPROVAL SE APPROVAL ER, APRROV. G, APPRPVAL
DATE: 12/20/16
G B | ey | (8 W

0 / v
%" 1/12" 7 CHECK, éWING, CRYéGENIC, 316 SS, 300#, RF FLG, TRIM 8

VCH-424
#10 W/ PTFE
TEMPORARY | ALL 300#, CONICAL, 150% OPEN AREA, 304/316 SS
STRAINERS SCREEN/PLATE
"Y"STRAINERS | NONE NONE
NOTES:

1.

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 900 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCH. 80 MINIMUM.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %’ SIZE IS THE DEFAULT SIZE, BUT %"
AND 1" MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

Page 2 of 3

MATERIAL 304L STAINLESS STEEL GES 2-3-0

REVISION 2




MATERIAL
RATING

304L STAINLESS STEEL

ASME B16.5, CLASS 300, M.G. 2.3

600 PSIG @ -100° F

510 PSIG @ 200° F
0.030” CORR. ALLOW.

MAINT. APPROVAL SE APPROVAL

oot Uy

GES 2-3-0
VCM
REVISION 2
DATE: 12/20/16

BRANCH CONM:/CTIONS: / w

BRANCH

18 | T

16 |RT| T

14 |W][RT| T

12 |W|WI[RT| T

10 |W|[W|W][RT|T

8 |W|(W|[W[WI[RT[T

6 |W|W|[W|[W[WI[RT[|T

4 | W{W[W[W[W[WI[RT[T

3 |[WIW[W[W[W[W[wW[M)][T

2 | WIwlwlwlwlww[m[m[T

1% |o0|Jo|o|loJolololo[M[Mm][T

1 ololoJololololololM[Mm][T

% |oJloJloJololololololM{M[M][T
% lolo]Jo]JololoJolololMIO[M[m][T

1816141210 8 | 6 | 4 |3 |2 [1%]| 1 | % | %

SYMBOLS

F —FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)

O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS
PAD WIDTH EQUALS 2 BRANCH OD.)

RT — REDUCING TEE
T-TEE
W - WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED

BY PIPING DIMENSIONS.
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Westlake come o cesmovann

Rev Date: 12/06/2023

Geismar, LA Title: VCM Spec BR Page 1 of 2
GENERAL
MATERIAL MONEL 400
RATING ASME B16.34, CLASS 300, MATERIAL GROUP 3.4
600 PSIG @ 100°F
460 PSIG @ 800°F
1/16” CORROSION ALLOWANCE
SERVICES QUENCH LIQUID
ITEM SIZE DESCRIPTION NOTES
PIPE W — %" SCH 80S, B165 (UNS N04400), ANNEALED, SMLS, PE 1,23
1" -14" SCH 80S, B165 (UNS N04400), ANNEALED, SMLS, BE 1,2
FITTINGS W — %" SW, CL 3000, B366 OR B564 (UNS N04400), ANNEALED, SMLS, ASME 1,2
B16.11
1" -14" BE, SCH 80S, B366 (UNS N04400) GR. WPNC, ANNEALED, SMLS, ASME 1,2,4
B16.9
PER CHART | OLET, SCH/CLASS/TYPE TO MATCH PIPE/FITTINGS, B564 (UNS N04400), | 1,2
ANNEALED, MSS SP-97
FLANGES W — %" RF SW, CL 300, B564 (UNS N04400), SCH 80S, ASME B16.5 2,5,6
1" -14" LAP JOINT, CL 300, A105, ASME B16.5 2,3,5,6
w'—14" RF BLIND, CL 300, B564 (UNS N04400), ASME B16.5 5,7
2" - 14" RF ORIFICE FLANGE, CL 300, B564 (UNS N04400), SCH TO MATCH PIPE,
ASME B16.36, 5" SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL STUD BOLTS, A193 GR. B7, PTFE COATED
ALL HEAVY HEX NUTS, A194 GR. 2H, PTFE COATED
GASKETS ALL SPIRAL WOUND, CL 300, 1/8” THK, MONEL 400 WINDINGS, PTFE FILLER, | 5
304SS OUTER RING, ANTI-BUCKLING, ASME B16.20; VSP AB-326 OR
APPROVED EQUAL
ALL SPIRAL WOUND, CL 300, 1/8” THK, MONEL 400 INNER RING AND 5
WINDINGS, PTFE FILLER, 304SS OUTER RING, ASME B16.20; FLEXITALLIC
CGI OR APPROVED EQUAL
THREAD BOLTS PTFE COATING
LUBE
VALVES
BALL BUTTERFLY | CHECK GATE GLOBE PLUG OTHER NOTES
VBA-630 VCH-458 VGA-233 VGL-445 8,911
VBA-705 VCH-459 VGA-234 VGL-446
NOTES

1. RADIOGRAPHIC EXAMINATION SHALL BE DONE PER ASME B31.3, PARA. 341.4.1. SEE GES-230 PIPING
SPECIFICATIONS FOR NDE REQUIREMENTS.

2. HYDROSTATIC TESTING SHALL BE PERFORMED AT 900 PSIG PER ASME B31.3. HYDROTEST PRESSURE
DETERMINED BY ASME B16.5, PARA. 2.6.

3. IF%” -%” THREADED PIPE/NIPPLES ARE USED, THEY SHALL BE SCHEDULE 160.
4. STUB ENDS SHALL BE USED FOR FLANGED CONNECTIONS. THEY SHALL BE SHORT PATTERN PER ASME B16.9.

5. USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE GASKETS SHALL BE USED
BETWEEN THESE FLANGES.
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6. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS. SPOOL SECTIONS SHALL BE
USED WHEN NECESSARY TO FACILITATE EQUIPMENT REMOVAL. DIRECT WELDING IS NOT PERMITTED.

7. BLIND FLANGES SHALL BE MONEL AS LISTED, OR MAY BE EQUIVALENT 300# C.S. BLIND FLANGES WITH %” MONEL
PLATE LINER.

8. VGA-233 IS THE DEFAULT VENT, DRAIN, AND INSTRUMENT VALVE. %” SIZE IS THE DEFAULT SIZE, BUT %” AND 1”
MAY BE USED AS REQUIRED.

9. CHECK VALVES TO BE INSTALLED IN HORIZONTAL POSITION WITH COVER UP OR IN VERTICAL POSITION WITH
UPWARD FLOW.

10. ALL BRANCHES 1%” AND SMALLER MUST BE REINFORCED WITH TWO %” MONEL GUSSET PLATES.

11. SOFT-SEATED BALL VALVES SHALL BE LIMITED TO 300°F. HIGHER TEMPERATURE ALLOWED ONLY WITH
ENGINEERING APPROVAL OF DESIGNATED MAKE/MODEL.

BRANCH CONNECTIONS

BRANCH
14 T
12 RT| T
10 RT|RT| T
8 RT|RT|[RT| T
6 W [RT|RT[RT| T
4 wWlw|[w][RT[RT| T
3 wlwlw|[wl[rT|[@)] T
2 wliwlwlwlwlmlo]T
1% wliwlwlwlwlwlm|@] T
1 wliwlw{wlwlw[w[@|o]T
% olo|lofo|lo|lo|o|@w|lm|@w]|T
% olo|lo|o|lolololw|lm|lw|@]|T
1412|1086 |a|3]|2]wm|1]|%]|%n
SYMBOLS
O - OLET
RT — REDUCING TEE
T-TEE
W — WELDOLET

(1) — FULL SIZE TEE AND REDUCER. USE REDUCING TEE ONLY IF REQUIRED BY PIPING DIMENSIONS.
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MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 600, M.G. 1.1 VCM
1480 PSIG @ 100° F
1015 PSIG @ 750° F D
1/16” CORR. ALLOW.
ATRPPARUVAL o PIRUPAL SURIPRIPY AL RPCHTPROVAL Di]:i“glsolzlc/)(l)\; /62 )
Matthew ). /\MWI‘IC}Z?M Estoans W/ ﬂtﬁ (arkuff '

TETUSTAATSOYATT ... 402213A8234D4F3... 230EFCB4FF5247D... 444C5CDEASTD49D. ..

**CURRENT LIVE VERSION OF PIPE SPEC LOCATED ON WVCDOCS WEBSITE. PRINTED COPIES ARE UNCONTROLLED.™
SERVICES
ETHYLENE, STEAM, STEAM CONDENSATE
[FOR USE WITH NON-BOILER EXTERNAL PIPING ONLY, IN ACCORDANCE WITH ASME B31.3. NOT UNDER
THE JURISDICTION OF ASME BPVC OR ASME B31.1.]
ITEM SIZE DESCRIPTION NOTES
PIPE v — 15" SCH 80, A-106 GR. B SMLS, PE 1,2,3
2"-g" SCH 80, A-106 GR. B SMLS, BE 1,2
10" - 12" SCH 80, A-333 GR. 6, SMLS, BE 1,2, 10, 11
FITTINGS v — 15" 3000#, A-105, SW, ASME B16.11 1,2,3
%" — 8" SCH 80, A-234, GR. WPB, BE, ASME B16.9 1,2
10" - 12 SCH 80, A-420, GR. WPL6, BE, ASME B16.9 1,2, 10, 11
v — 8" SCH/CLASS TO MATCH PIPE/FITTINGS, A-105, 1,2
INTEGRALLY REINFORCED OUTLET CONNECTIONS
(O’LET), MSS SP-97
FLANGES v —1%" 600#, A-105, SCH 80, RF SW, ASME B16.5 1,2,4,5
v — 12" 600#, A-105, SCH 80, RF WN, ASME B16.5 1,2,4,5,10
8" — 12" 600#, A-105, SCH 80, RF SO, ASME B16.5 1,2,4,5,6
v — 12" 600#, A-105, RF BLIND, ASME B16.5 4
2"~ 12" 600#, A-105, SCH 80, RF ORIFICE FLANGE, ASME B16.36, 10
%’ SW TAPS
UNIONS NONE USE FLANGES
BOLTING ALL A-193 GR. B-7 STUD BOLTS, TEFLON COATED
A-194 GR. 2H HVY. NUTS, TEFLON COATED
GASKETS ALL 600#, 1/8” THK. VSP AB-326™ ANTI-BUCKLING LOW 4
STRESS SPIRAL WOUND GASKET, 304SS WINDINGS WITH
GRAPHITE FILLER, CS OUTER RING OR EQ.
THRD. LUBE PIPE TFE TAPE (<400°F), MOLYCOTE G OR EQ (>400°F)
BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ.
VALVES
VGA-120 v — 14" GATE, EXTENDED BODY, CS, 800#, MSWXFNPT, TRIM #8 7
VGA-112 v — 14" GATE, CS, 800#, SW, TRIM #8
VGA-107 2"~ 12" GATE, CS, 600#, RF FLG, TRIM #8
VGL-322 A VA GLOBE, CS, 600#, RF FLG, TRIM #8
VGL-216 2" — 6" GLOBE, CS, 600#, RF FLG, TRIM #8
VGL-216G 8 —12" GLOBE, CS, 600#, RF FLG, TRIM #8, GO
VCH-428 (A VA CHECK, PISTON, CS, 600#, RF FLG, TRIM #8 8
VCH-308 2~ 12 CHECK, WAFER, CS, 600#, RF, TRIM #10 8,9, 12,13
TEMPORARY | ALL 600#, CONICAL, 150% OPEN AREA, SS SCREEN/PLATE
STRAINERS

Page 1 of 3




DocuSign Envelope ID: D57D66B2-A7C1-4FF6-B022-D878E07EEEBA

MATERIAL CARBON STEEL GES 2-3-0
RATING ASME B16.5, CLASS 600, M.G. 1.1 VCM
1480 PSIG @ 100° F
1015 PSIG @ 750° F D

1/16” CORR. ALLOW.

1.

10.

11.

12.

13.

AIRCPUIPIRBK AL ASERPRLEAPKL OPERY 'Pﬁ\B’VAL ENCAPPROVAL Dlz]%gISOI“C/)(I)\; /622
Mafflw ). Mapting Fyan Estonens e ﬂcff (arkuff '
"Y" STRAINERS | 7" — 174" 600% SW. A-216, 0.020" PERF. SS SCREEN
2" — 12" 600# RF FLG, A-216. 0.020" PERF. SS SCREEN
NOTES:

RADIOGRAPHIC EXAMINATION SHALL BE DONE AT A MINIMUM OF 5% FOR NORMAL FLUID
SERVICE PER ASME B31.3, PARA. 341.4.1, OR A MINIMUM OF 20% FOR CATEGORY M FLUID
SERVICE PER ASME B31.3, PARA. M341.4.1. ENGINEERING MAY REQUIRE HIGHER
PERCENTAGES FOR SPECIAL SERVICES.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 2225 PSIG PER ASME B31.3.
HYDROTEST PRESSURE DETERMINED BY ASME B16.5, PARA. 2.6.

IF THREADED PIPE/FITTINGS ARE USED, THEY SHALL BE SCHEDULE 160.

USE FLAT FACED FLANGES AGAINST EQUIPMENT WITH FLAT FACED FLANGES. FULL FACE
GASKETS SHALL BE USED BETWEEN THESE FLANGES.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS.
SPOOL SECTIONS SHALL BE USED WHEN NECESSARY TO FACILITATE EQUIPMENT
REMOVAL. DIRECT WELDING IS NOT PERMITTED.

SLIP-ON FLANGES SHALL NOT BE USED DIRECTLY ON FITTINGS UNLESS SO INDICATED ON
THE DESIGN DRAWINGS.

DEFAULT VENT, DRAIN, AND INTRUMENT VALVE. %" SIZE IS THE DEFAULT SIZE, BUT %’
AND 1” MAY BE USED AS REQUIRED.

INSTALL IN HORIZONTAL POSITION WITH COVER UP.

INSTALL ALSO ALLOWED IN VERTICAL POSITION WITH UPWARD FLOW.

POST WELD HEAT TREATMENT IS REQUIRED FOR PIPING AND COMPONENT WELDS
WHERE WALL THICKNESS EXCEEDS %”. POST WELD HEAT TREATMENT SHALL BE PER
ASME B31.3 PARA. 331.1.

IMPACT TESTED MATERIAL USED DUE TO WALL THICKNESS.

VCH-308 DIMENSIONS ARE NOT STANDARD. VALVES MUST BE SELECTED BEFORE
DRAWING COMPLETION OR FABRICATION.

FOR UTILITY SERVICES ONLY. NOT TO BE USED IN ETHLYENE SERVICE.

Page 2 of 3
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MATERIAL CARBON STEEL

RATING ASME B16.5, CLASS 600, M.G. 1.1

1480 PSIG @ 100° F
1015 PSIG @ 750° F
1/16” CORR. ALLOW.

AR APBROV AL RookBISRRI WAL OPERCAIRUVAL
[W/\MHMW ). M/ﬁ@m Edoruns rgﬁﬁ;};\ Va

NECAPPRIVAL

W (arkuff

GES 2-3-0
VCM

D

REVISION 6
DATE: 04/05/22

HFOSTAATE5S4 4022T3AB234DAT3 SUEFCBAFF5Z47D-

BRANCH CONNECTIONS:

BRANCH

12 [T

10 |[RT[ T

8 |W|RT|T

6 |W|WIRT|T

4 |[W[W|[WI[RT[T

3 |[Wlwlwlw[m][T

2 wlwlwlw[m[m][T

1% |oJoJoJolo|M|IM[T

1 ololo[ololo[(M[Mm][T

% |oloJoJololo[MIMIM][T

% |olo|lo|lolololM[M[MW[M][T

1210 8 | 6 | 4 [ 3|2 [1%] 1| % |%

SYMBOLS

444C0CDEASTDAYD...

F — FULL ENCIRCLEMENT REINFORCEMENT (LENGTH EQUALS TWICE BRANCH PIPE OD)

O — OLET (MATCH END TYPE AND CLASS/SCHEDULE OF DESIGN PER PIPE SPEC)

P — BRANCH WELD WITH REINFORCING PAD (PAD THICKNESS EQUALS RUN PIPE THICKNESS

PAD WIDTH EQUALS 2 BRANCH OD.)
RT — REDUCING TEE

T-TEE

W — WELDOLET

(1) USE FULL SIZE TEE AND REDUCER FOR BRANCH. USE REDUCING TEE ONLY IF REQUIRED

BY PIPING DIMENSIONS.

Page 3 of 3
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Title: VCM Spec EC

Page 1 of 2
GENERAL
MATERIAL 347H STAINLESS STEEL
RATING 750 PSIG @ 100°F
750 PSIG @ 1050°F
0” CORROSION ALLOWANCE
SERVICES FH-8801A SOUTH CRACKING FURNACE EFFLUENT
ITEM SIZE DESCRIPTION NOTES
PIPE 2" SCH 80, A312-TP347H, EFW, BE, 100% R.T. 1,23
3”7 -16" SCH 80, A312-TP347H, EFW, BE, 100% R.T. 1,23
FITTINGS 27 SCH 80, A182-F347H, BE, ASME B16.9 1,23
3" -16" SCH 80, A403-WP347H-WX, BE, ASME B16.9 1,2,3
2" -16" SCH/CLASS TO MATCH PIPE/FITTINGS, A182-F347H, INTEGRALLY 1,23
REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-97
FLANGES 2" -16" CL 900, A182-F347H, SCH 80, RF WN, ASME B16.5 2,3,4,5
2" -16" CL 900, A182-F347H, SCH 80, RING JOINT, ASME B16.5 2,3,4,5
2" -16" CL 900, A182-F347H, RF BLIND, ASME B16.5 2,3,4,5
UNIONS NONE USE FLANGES
BOLTING ALL ASTM B637 ALLOY 718 (UNS NO7718) STUD BOLTS AND NUTS 6
GASKETS ALL CL 900, 1/8” THK, SPIRAL WOUND, 347 SS WINDINGS AND INNER RING,
THERMICULITE 835 FILLER, CS OUTER RING, ASME B16.5, ASME B16.20,
FLEXITALLIC CGI OR EQ W/ ENGINEERING APPROVAL
THREAD BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ
LUBE
TEMPORARY | NONE NONE
STRAINERS
“yr NONE NONE
STRAINERS
VALVES
BALL BUTTERFLY CHECK GATE GLOBE PLUG OTHER NOTES
VBA-679
NOTES

1. PROVIDE LIFTING LUG 3/8” THICK ON TOP OF SPOOLS.

2. BUTT, MITER GROOVE, AND BRANCH CONNECTION WELDS TO INCLUDE 100% RADIOGRAPHY. ALL OTHER WELDS
TO INCLUDE 100% PT EXAMINATION.

3. HYDROSTATIC TESTING SHALL BE PERFORMED AT 1300 PSIG PER ASME B31.3. HYDROTEST PRESSURE
DETERMINED BY ASME B31.3, PARA. 345.4.2. DRAIN AND BLOW DRY.

4. FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS. SPOOL SECTIONS SHALL BE
USED WHEN NECESSARY TO FACILITATE EQUIPMENT REMOVAL. DIRECT WELDING IS NOT PERMITTED.

5. FOR TEMPERATURES OVER 1000°F, USE ONLY IF MATERIAL IS HEAT TREATED BY HEATING TO A MINIMUM
TEMPERATURE OF 2000°F PER ASME B16.5.
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6. BELLEVILLE WASHERS REQUIRED FOR ALL BOLTED ASSEMBLIES — CONSULT BOLTING SUPPLIER W/ OPERATING
CONDITIONS FOR SIZING REQUIREMENTS

BRANCH CONNECTIONS

BRANCH
16 | T SYMBOLS
14 |RT| T RT — REDUCING TEE
12 |RT|RT|T T-TEE
10 |RT[RT|RT| T W — WELDOLET
8 |RT|[RT[RT|RT[ T
6 |w]|[w]|[RT[RT[RT|T
4 [w|w[w]|w][RT[RT]T
3 |wlw|w[w]|w][RT[RT|T
2 [wlw|w[w]|w][w][RT[RT
16]14]12]|10[ 8 [ 6|43
| TORQUE TABLE
e 1/8” THK SPIRAL WOUND W/ INNER RING
e CL900 FLANGES
e ASTM B637 ALLOY 718 BOLTS W/ NEVER-SEEZ
TORQUE (FT-LBS)
NPS
30% 70% 100%
2 60 140 200
3 85 200 285
4 160 380 540
6 180 420 600
8 285 670 955
10 275 640 915
12 320 750 1070
14 395 915 1310
16 490 1140 1630




Westlake Zeictn o sszovane

Revision No: 1
Rev Date: 07/06/2023

Piping Specification

. Geismar, LA
Title: VCM Spec ED Page 10f 3
GENERAL
MATERIAL 347H STAINLESS STEEL
RATING 720 PSIG @ 100°F
310 PSIG @ 1100°F
0” CORROSION ALLOWANCE
SERVICES FH-7201B LOW PRESSURE FURNACE POST CRACKING COIL
ITEM SIZE DESCRIPTION NOTES
PIPE ' —6" SCH 80, A312-TP347H, SMLS, BE 1,2,3
8" -16" SCH 80, A312-TP347H, EFW, BE, 100% R.T
FITTINGS W —=2" 30004#, A403-WP347H-WX or A182-F347H, BE, ASME B16.11 1,2,3
%' —16" SCH 80, A403-WP347H-WX, BE, ASME B16.9 1,2,3
W —=2" SCH 80, A182-F347H, BE, ASME B16.9 1,2,3
%' —16" SCH/CLASS TO MATCH PIPE/FITTINGS, A182-F347H OR A403-WP347H- 1,2,3
WX, INTEGRALLY REINFORCED OUTLET CONNECTIONS (O’LET), MSS SP-
97
FLANGES %' —16" CL 300, A182-F347H OR A351-CF8C, SCH XS, RF WN, ASME B16.5
%' —16" CL 300, A182-F347H OR A351-CF8C, SCH XS, RING JOINT, ASME B16.5
%' —16" CL 300, A182-F347H OR A351-CF8C, RF BLIND, ASME B16.5
UNIONS NONE USE FLANGES
BOLTING ALL ASTM B637 ALLOY 718 (UNS NO7718) STUD BOLTS AND NUTS 6
GASKETS ALL CL 300, 0.175” THK., FLEXITALLIC “CHANGE” SPIRAL WOUND GASKET,
THERMICULITE 835 FILLER WITH INCONEL X-750 WINDINGS, CS OUTER
RING, ASME B16.5, ASME B16.20
ALL CL 300, 0.175” THK., AB-326 SPIRAL WOUND GASKET, TERMICA XHR
FILLER WITH 347 SS WINDINGS, CS OUTER RING, ASME B16.5, ASME
B16.20
THREAD BOLTS NEVER-SEEZ PURE NICKEL SPECIAL OR EQ
LUBE
TEMPORARY | NONE NONE
STRAINERS
“oyr NONE NONE
STRAINERS
VALVES
BALL BUTTERFLY CHECK GATE GLOBE PLUG OTHER NOTES
VGA-236

VGA-237
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NOTES

1.

BUTT, MITER GROOVE, AND BRANCH CONNECTION WELDS TO INCLUDE 100% RADIOGRAPHY. ALL OTHER WELDS
TO INCLUDE 100% PT EXAMINATION. WELDS SHALL BE ACCEPTED BASED ON ACCEPTANCE CRITERION DETAILED
IN TABLE 341.3.2 FROM ASME B31.3 FOR SEVERE CYCLIC CONDITIONS. ANY FABRICATED PIPING ASSEMBLIES
THAT ARE POST WELD HEAT TREATED (PWHT) SHALL HAVE 100% RADIOGRAPHIC EXAMINATION BEFORE AND
AFTER PWHT.

HYDROSTATIC TESTING SHALL BE PERFORMED AT 1,100 PSIG PER ASME B31.3. HYDROTEST PRESSURE
DETERMINED BY ASME B31.3, PARA. 345.4.2. DRAIN AND BLOW DRY.

FLANGES SHALL BE USED FOR ALL PIPE TO EQUIPMENT AND VESSEL CONNECTIONS. SPOOL SECTIONS SHALL BE
USED WHEN NECESSARY TO FACILITATE EQUIPMENT REMOVAL. DIRECT WELDING IS NOT PERMITTED.

FOR A182-F347H USED AT TEMPERATURES OVER 1000 °F, USE ONLY IF MATERIAL IS HEAT TREATED BY HEATING
TO A MINIMUM TEMPERATURE OF 2000°F PER ASME B16.5.

FOR A351-CF8C USED AT TEMPERATURES OVER 1000 °F, USE ONLY WHEN THE CARBON CONTENT IS 0.04% OR
HIGHER PER ASME B16.5.

BELLEVILLE WASHERS REQUIRED FOR ALL BOLTED ASSEMBLIES — CONSULT BOLTING SUPPLIER W/ OPERATING
CONDITIONS FOR SIZING REQUIREMENTS.

FOR ALL BRANCH LINES, 1ST VALVE CLOSEST TO THE HEADER MUST BE FLANGED.
THREADED CONNECTIONS ONLY ALLOWED FOR DIRECT CONNECTED INSTRUMENTS.

BRANCH CONNECTIONS

BRANCH SYMBOLS
16 T RT — REDUCING TEE
14 RT| T T-TEE
12 RT|RT| T W — WELDOLET
10 RT|RT|RT| T X —NOT ALLOWED (SEE NOTE 7)
8 RT|RT|RT|RT| T
6 W|W/|[RT|[RT|[RT| T
4 W[ W|[W|[W/|[RT|[RT|T
3 WIW[W|W|W]|RT|RT| T
2 WIW[W[W|[W|[W/|[RT|RT|T
1% WIW[W[W[W|[W|W/|RT|RT| T
1 WIWIWIW|W|W|W|W|RT|RT| T
% X X[ X | X[ X]|X]|X]|X]|X]|X|RT|T
Y X X[ X | X | X[ X]|X|X]|X|X]|RT|RT|T
16114112110 8 | 6 | 4 | 3 | 2 |1A| 1 | % | %
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| TORQUE TABLE

e 1/8” THK “CHANGE” OR AB-326 GASKET

e (CL300 FLANGES

e ASTM B637 ALLOY 718 BOLTS W/ NEVER-SEEZ

TORQUE (FT-LBS)
NPS
30% 70% 100%

2 20 45 65
3 40 90 130
4 60 140 200
6 65 150 215
8 100 235 340
10 115 265 380
12 180 420 600
14 150 350 500
16 235 550 790
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