REV DESCRIPTION MADE | CHKD DATE
ORIGINAL ISSUE --- --- ----
1 |REV'D SHELL SIDE DESIGN PRESSURE & TEST PRESSURE RMT | GMB | 7/8/2021
COMPLETE REDESIGN WAS 28" x 240" BEM, ADDED TUBE TO TUBESHEET JOINT TYPE, MIN. WALL THK, & TUBE
2 |[ID TO M.O.C.; ADDED SUBLET NAMEPLATE, REQUESTED DIMENSIONS, NORTH SYMBOLS, NAMEPLATE RMT | GMB |10/13/2021

ORIENTATION, CUSTOMER TAG'S, & 1T4 BLIND FLG PER CUSTOMER COMMENTS & PRINT DATED 8/15/2021

ADDED CONNECTION TAG V2, RELOCATED SUPPORTS, CONNECTION N9 WAS NS NOW FS, ADDED TAGS TO PLAN

3 |VIEW, DELETED SHEET 4, REVISED NORTH ARROW, RELOCATED NAMEPLATE FOR 19-X-763 GB | GMB | 1/12/2022
4 |REVISED N1(1T1) NOZZLE LOADS GB | GMB | 1/31/2022
5 |UPDATED VERTICAL CRADLE BASE PLATE THICKNESS WAS: 5/8” & HOLE WAS: 7/8" DUE TO CUSTOMER ADDING | | . | 126/2022
WIND AND SEISMIC LOADING PER EMAIL DATED 04/19/2022
6 |REV'D SERVICE FOR TAGS 1S1 & 152 WATER IN & OUT, WERE REVERSED LRE | SFB | 8/29/2022
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A SHELL MAWP | 150 |psig @ | 212.0 °F THE HEAT EXCHANGER DESIGN HAS BEEN EVALUATED FOR
S o . THE RANGE OF CONDITIONS LISTED ON FORM U-5 OF THE
m | SHELLMDMT | 0 F el 150 |psig MDR. IT SHALL BE RE-EVALUATED FOR CONDITIONS OUTSIDE
E| TUBEMAWP | FV&5076 |psig @ | 400.0 °F THIS RANGE BEFORE BEING OPERATED AT THEM.
U ° i
TUBE MDMT | 0 F e | FV&5076 |pS|g METAL TEMPERATURES FOR FIXED BUNDLE DESIGN ARE AS
SERIAL No.: | "B" | YEAR:| *x | FOLLOWS:
EQUIP No.: | A | CRN:| - | AVERAGE METAL TEMP. PROCESS SIDE = 99.3°F
= 34" x 156" BEM VERTICAL PRECONDENSER AVERAGE METAL TEMP. COOLANT SIDE = 91.3°F
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G GRAHAM
ENGINEERING ANSWERS
34" x 156" BEM VERTICAL PRECONDENSER
SERIAL NO. _"B"
P.O. NO. P0O-00028267
TAG NO. "A"
SUPPLIED BY GRAHAM CORPORATION BATAVIA, N.Y. U.S.A.
www.graham-mfg.com
\O O/
‘ (Blank Pn. 0022047)
NAMEPLATE NOTES:
1) NAMEPLATES ARE TO BE PERMANENTLY ATTACHED TO NAMEPLATE BRACKET.
2) ** TO BE FILLED IN BY SHOP AT TIME OF TEST. BEM VERTICAL PRECONDENSER
XK kK
3) *** CONTACT Q.C. FOR NATIONAL BOARD NUMBER. TAG NO. "A" SERIAL NO.'B"
641A.1-C1 / 19-X-763 21-22687-01
641A.2-C1 / 19-X-863 21-22687-05
CUSTOMER - DESMET BALLESTRA NORTH AMERICA INC
CUSTOMER P.0. NO. - PO-00028267
PROJECT: - WORPAR
SERVICE: - 641A.1 VACUUM SYSTEM , 641A.2 VACUUM SYSTEM
DESTINATION: - PARAMOUNT, CA
CUSTOMER REF.: - -
ITEM NO.: - 641A.1-C1 / 19-X-763 , 641A.2-C1 / 19-X-863
GRAHAM JOB NO. - 21-22687 IC
DESIGN & - ASME SECTION VIII, DIV 1 2019 EDITION & TEMA B
CONSTRUCTION
INSPECTION - ASME
STAMPING - ASME (BOARD REGISTERED)
SURFACE PREP & PAINT (EXTERNAL CARBON STEEL SURFACES)
PAINT PER SPEC: A8KM-PP-000-50520-A
SURFACE PREPARATION - SSPC-SP10
PRIME: CARBOZINC 11HS
COLOR: GREEN, 2.5-3 MILS DFT
PROJECT - WORPAR INTERMEDIATE: CARBOGUARD 890
COLOR: WHITE, 4-6 MILS DFT
ITEM NBR - 641A.1-C1-641A.2-C1 FINISH: CARBOTHANE 134 HG
TYPE ASSY COLOR: LIGHT GREY,2-3 MILS DFT (RAL 7035)
- TOTAL: 8.5-12 MILS DFT
€ 00200049.005 SURFACE PREP (EXTERNAL STAINLESS STEEL SURFACES)
NOTES: DATE - 02.09.2022 SURFACE PREPARATION - GLASS BEAD BLAST
1) BOLT HOLES STRADDLE CL'S.
2) ALL N.P.T. CONNECTIONS ARE FEMALE TAPERED PIPE THREAD. EST. WEIGHT
3) CONNECTION FLANGES ARE ASME STD. DRILLING & THICKNESS ' 8315 LBS
UNLESS OTHERWISE NOTED. EMPTY- 3772 KG  [8315LBS] CERTIFIED CORRECT
4) SAFETY DEVICES OR OVER-PRESSURE PROTECTION SHALL BE i E OPERATING-  5425KG  [11960 LBS] Graham Corporation
PROVIDED PRIOR TO PLACING VESSEL IN SERVICE. FLOODED- 6519 KG [14370 LBS]
5) DIMENSIONAL TOLERANCES UNLESS OTHERWISE NOTED TEMA STD SUBJECT TO ANY EXISTING RIGHTS OF THIRD PARTIES, THIS DOCUMENT AND THE INFORMATION THEREIN IS THE PROPERTY OF
6) CORR. ALLOW APPLIES TO CARBON STEEL PRESSURE PARTS. SHELL SHELL TUBE TUBE GRAHAM CORP. AND MUST NOT BE COPIED, IN WHOLE OR IN PART, OR USED FOR MANUFACTURE OR OTHERWISE DISCLOSED
WITHOUT THE PRIOR WRITTEN CONSENT OF GRAHAM. COPYRIGHT GRAHAM CORPORATION, BATAVIA, N.Y.
7) ALL NOZZLE FLANGES TO HAVE A 125-250 AARH FINISH. SPECIFIED DESIGN 10.340 BarG 150 PSIG FV & 3.500 BarG FV & 50.76 PSIG
8) DIMENSIONS IN MILLIMETERS & [US CUSTOMARY], DIMENSIONS SHOWN MAWP. 10,340 BarG 150 PSIG V8 3.500 BarG FV 850,76 PSIG GRAHAM CORPORATION G
IN () ARE FOR REFERENCE. DESIGN TEMP 100.0 °C 212.0 °F 204.4 °C 400.0 OF 20 FLORENCE AVE. BATAVIA, NEW YORK
9) CONDENSATE OUTLET PIPED TO PROPER LIQUID SEAL, VERTICAL TAIL : : : : :
PIPING PREFERRED. THE DISTANCE BETWEEN THE CONDENSATE OUTLET M.D.M.T. -17.8 °C 0 oF -17.8 °C 0 °F 34" x 156" BEM VERTICAL PRECONDENSER
AND ANY DEVIATION FROM THE VERTICAL PLANE SHOULD BE 5d OR 4 FEET HYDRO 13.440 BarG 195 PSIG 4.826 BarG 70 PSIG GENERAL ARRANGEMENT & CROSS SECTIONAL DRAWING
MINIMUM PER HEI. ELBOWS IF USED ARE PREFERABLY 45 DEGREES OR 5 5 5 5
LESS. IN CASES WHERE THE ELBOWS MUST EXCEED 45 DEGREES, LARGER MIN HYDRO TEMP. 44 °C 40.0 F 4.4 °C 40'(1 F DESIGN: | GMB | SIZE | DWG. NO. 09 0 00 REV
LINE SIZES IN THOSE NON-VERTICAL PLANE AREAS SHOULD BE CONSIDERED. CORR. ALLOW (NOTE #6) 1.5875 mm 0.0625 0.0000 mm 0 DRAWN: | RMT D 7 45' 1 5
10) JACKBOLTS PROVIDED RADIOGRAPHY NONE NONE NONE NONE : SeALE: . e
HEAT TREATMENT NONE NONE NONE NONE CHECKED: | LRE DO NOT SCALE 6/14/2021 1 of 3
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ORIENTATION FOR 19-X-763 & 19-X-863 2
P
Mt PROJECT - WORPAR
NOZZLE ITEM NBR - 641A.1-C1-641A.2-C1
CONNECTION SCHEDULE S = SHELL SIDE T = TUBE SIDE TYPE - ASSY
MAX NOZZLE LOADING FOR INDICATED CONN'S CUST. SYMBOL | SYMBOL NO REQ'D SIZE TYPE WALL THK | WALL THK SERVICE REMARKS
FORCE KG [LBS] MOMENTS KG-M [FT-LBS] A N3 151 1 10.00 150# ASME (RFSO) 0.365 9.27 mm WATER OUTLET /6 eB NBR - 100200049 . 005
SYMBOL 3 Ve Vi Mc Ml Mt N9 1S1.1 1 0.75 NPT 3000# CPLG TEST PLUGGED
1T1 -680 -295 -998 152 1369 636 N4 1S2 1 10.00 150# ASME (RFSO) 0.365 9.27 mm WATER INLET /6 DATE 02 . 09 : 2022
[-1500] [-650] [-2200] [1100] [9900] [4600] N10 152.1 1 0.75 NPT 3000# CPLG TEST PLUGGED
SUBJECT TO ANY EXISTING RIGHTS OF THIRD PARTIES, THIS DOCUMENT AND THE INFORMATION THEREIN IS THE PROPERTY OF
151 -585 585 585 358 358 358 Vi 1S3 1 0.75 NPT 3000# CPLG VENT PLUGGED GRAHAM CORP. AND MUST NOT BE COPIED, IN WHOLE OR IN PART, OR USED FOR MANUFACTURE OR OTHERWISE DISCLOSED
WITHOUT THE PRIOR WRITTEN CONSENT OF GRAHAM. COPYRIGHT GRAHAM CORPORATION, BATAVIA, N.Y.
[-1290] [1290] [1290] [2590] [2590] [2590] D1 154 1 0.75 NPT 3000# CPLG DRAIN PLUGGED ' '
152 -585 585 585 358 358 358 N1 1T1 1 18.00 150# ASME (RFSO) 0.250 6.35 mm VAPOR INLET GRAHAM CORPORATION G
[-1290] [1290] [1290] [2590] [2590] [2590] N7 1T1.1 1 0.75 NPT 3000# CPLG TEST PLUGGED 20 FLORENCE AVE. BATAVIA, NEW YORK
1T2 -100 100 100 62 62 62 N2 1T2 1 4.00 150# ASME (RFSO) 0.337 8.56 mm VAPOR OUTLET 34" x 156" BEM VERTICAL PRECONDENSER
[-220] [220] [220] [445] [445] [445] NS 1T2.1 1 0.75 NPT 3000# CPLG TEST PLUGGED GENERAL ARRANGEMENT & CROSS SECTIONAL DRAWING
1T3 -107 104 104 64 64 64 N5 1T3 1 4.00 150# ASME (RFSO) 0.337 8.56 mm CONDENSATE OUTLET NOTE #9 DESIGN: | aMB| SIZE | pwG. NO. REV
[-235] [230] [230] [465] [465] [465] A N6A 1T4 1 6.00 STUDDED SEAL PURGE ) SRAWN: T ReT D 70945 -0 1 00 .
TP1 50 50 50 30 30 30 V2 1T5 1 0.50 NPT 3000# CPLG VENT PLUGGED : SALE: e
[110] [110] [110] [220] [220] [220] N6 TP1 1 1.50 150# ASME (RFSO) 0.200 5.08 mm SPRAY NOZZLE CHECKED: | LRE DO NOT SCALE 6/14/2021 2 of 3
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DETAIL "C"

TUBE TO TUBESHEET JOINT: EXPANDED, ENHANCED w/ GROOVES A
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9 SECTION "B-B"
5 CROSS SECTIONAL VIEW
MATERIALS OF CONSTRUCTION
NO. PART NAME MATERIAL SPECIFICATION
1 |SHELL
PLATE CARBON STEEL SA-516-70
PIPE CARBON STEEL SA-106-B
FORGING-CONNECTION FLANGE |CARBON STEEL SA-105
FORGING-FITTING CARBON STEEL SA-105
2 |TOP BONNET
PLATE STAINLESS STEEL 304L SA-240-304L
PIPE STAINLESS STEEL 304L SA-312-TP304L
BODY FLANGE STAINLESS STEEL 304L SA-182-F304L
FORGING-CONNECTION FLANGE |STAINLESS STEEL 304L SA-182-F304L
FORGING-FITTING STAINLESS STEEL 304L SA-182-F304L
HEAD STAINLESS STEEL 304L SA-240-304L
3 |BOTTOM BONNET
PLATE STAINLESS STEEL 304L SA-240-304L
PIPE STAINLESS STEEL 304L SA-312-TP304L PR OJ ECT - WO RPAR
BODY FLANGE STAINLESS STEEL 304L SA-182-F304L
FORGING-CONNECTION FLANGE |STAINLESS STEEL 304L SA-182-F304L ITEM NBR - 641A.1-C1-641A.2-C1
FORGING-FITTING STAINLESS STEEL 304L SA-182-F304L TYPE - ASSY
HEAD STAINLESS STEEL 304L SA-240-304L
4  |VERTICAL SUPPORTS CARBON STEEL SA-516-70 eB NBR - 100200049.005
5 | TUBESHEETS STAINLESS STEEL 304L SA-240-304L
6  |BAFFLES CARBON STEEL SA-516-70 DATE - 02 . 09 . 2022
7  |TIE RODS
BAR CARBON STEEL COMM QUAL
SUBJECT TO ANY EXISTING RIGHTS OF THIRD PARTIES, THIS DOCUMENT AND THE INFORMATION THEREIN IS THE PROPERTY OF
TUBES-SPACERS CARBON STEEL SA-214 ERW GRAHAM CORP. AND MUST NOT BE COPIED, IN WHOLE OR IN PART, OR USED FOR MANUFACTURE OR OTHERWISE DISCLOSED
WITHOUT THE PRIOR WRITTEN CONSENT OF GRAHAM. COPYRIGHT GRAHAM CORPORATION, BATAVIA, N.Y.
HEX NUTS CARBON STEEL COMM QUAL
TUBES GRAHAM CORPORATION G
A 8  [(0.0315" MIN WALL) STAINLESS STEEL 304 SA-249-TP304(W) 20 FLORENCE AVE. BATAVIA, NEW YORK
(0.680" 1.D.) 34" x 156" BEM VERTICAL PRECONDENSER
9  |GASKETS GRAFOIL GHR TYPE GENERAL ARRANGEMENT & CROSS SECTIONAL DRAWING
10 |BOLTING-EXTERNAL . SIZE
DESIGN: | GMB DWG. NO. REV
STUD BOLTS ALLOY STEEL SA-193 GR-B7 (ZINC PLATED) D 70945 -0 1 00
DRAWN: | RMT 6
HEX NUTS CARBON STEEL SA-194 GR-2H SAlE T e
11 |NAMEPLATE BRACKET CARBON STEEL SA-516-70 CHECKED: | LRE DO NOT SCALE 6/14/2021 3 of 3
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