
BACK TUBE SHEET SIDE

DETAIL  A

FRONT PLUG SHEET SIDE DETAIL B

DETAIL  C

SLIDE PAD DETAIL

DETAIL  D  

HEADER SUPPORT 

TYP. BOTH ENDS 

DETAIL  E
THRUST BLOCK

A 

B

C
D

E 

DRAWN BY:

DATE:

CHECKED BY: DRAWING NO: REV:

BH 

02-03-2022

A22-13312-4A-5A-300 4

DRAWING PROPRIETARY TO FABSCO FIN-AIR, LLC AND IS NOT TO BE RELEASED TO ANY THIRD PARTY, EXCEPT
WITH NOTIFICATION AND APPROVAL IN WRITING OF FABSCO FIN-AIR, LLC OFFICER.

BUNDLE ARRANGEMENT DRAWING - 18-XF-353A/B

FABSCO
Fin-Air, LLC.

5'-8 15/16" 5'-8 15/16"

DESIGN INFORMATION

DESIGN PRESS. PSIG: 
DESIGN TEMP. DEG F: 
MDMT DEG F: 
CORROSION ALLOW. IN.: 

HYDROTEST PSIG: 
DESIGN & STAMP: 

ASME SECT. VIII, DIV. 1 ED. 2021
CHARPY EXEMPT UG20(f) AND/OR UCS 66

550 / FV
555 / 350
32
0.125

727
ASME

HYDROGEN SERVICE
100% RT/UT

EFFECTIVE SURFACE AREA: BARE - 3110.2 FT^2

EXTENDED - 60351 FT^2

BY: 

CERTIFIED

DATE:

MATERIALS: 
PLATE: 
PIPE: 
FLANGE: 
PLUG: 

GASKET: 
SIDE FRAME: 
TUBE: 
FIN: 
STAY PLATE: 

SA-516-70N 
SA-106-B 
SA-350-LF2 
SA-350-LF2 

A1008 CS (ZP) 
A36 
SA-179 
ALUMINUM 
SA-516-70N 

3 3/4"

7 1/2"

0
.0

0
0
0
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0
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1
.5

6
2
5

0.0000

2.3816

6.2632

8.6448

1.6875

CONNECTIONS: 
(INLET) 

(OUTLET) 

NOZZLE: 

PLUGS:   (396)      1.375" OD      1" UH SHOULDER 
FIN:           5/8" HI       0.016" THK   10/FPI, EMBEDDED 
TUBES:   (198)        1.25" OD        0.12" MW        288" 

(VENT) 
(DRAIN) 

(2) 6" 600# - SCH 160 - RFWN 

(2) 6" 600# - SCH 160 - RFWN  
6" PIPE - SCH 160 - 2.875" LG - BBE 

6" PIPE - SCH 160 - 2.875" LG - BBE  

(1) 2" 300# RFLWN W/BLIND  
(1) 2" 300# RFLWN W/BLIND  

(VENT) (1) 1" 300# RFWN, SCH 160 PIPE, 90DEG EL, BLIND  
(DRAIN) (1) 1" 300# RFWN, SCH 160 PIPE, 90DEG EL, BLIND 

PREDRILL DIAMETER 
TUBE REAM 
TAP REAM 
TPI 
SPOTFACE OD 
SPOTFACE DEPTH 
GROOVES/HOLE 
PLUG DIAM 

PLUG HOLE INFORMATION

1.2188
1.261
1.2969
12
1.75
0.01

FRONT (2) / BACK (2)
1.375

STRUCTURAL: 
SIDEFRAME: 
SUPPORT: 
BINDER: 
TP AIRSEAL: 
BTM AIRSEAL: 
LUG: 

HDR FINISH: 

SFR FINISH: 

C  0.25"  30"  285.625" 

(4) - 4" X 6" X 0.1875" RT 
(4) - L 2 X 2 X .25 
Z 
Z 

A36 604   WELDED 

SSPC SP10 
System 2 after Hydrotest 

HAND TOOL CLEAN
Galvanized

PER: A8KM-PP-000-500520-A 

PER: A8KM-PP-000-500540-A

TUBE SPACERS: 
TUBE SPACERS REQD.:     69  
SCALLOPED CHANNELS:
1.25" X 2.75" PITCH 
ALUMINUM  

TOLERANCES (INCH):
LENGTH: 
WIDTH: 
TUBE PROJECTION: 

` 0.125  
` 0.125  
0.0625 - 0.000 

HYDRO WEIGHT LBS: 
DRY WEIGHT LBS: 19965

22090

+ 0.0625

WRAPPER
30° 

1/4" MIN. 

1/8"

30°

TUBE OR
PLUG SHEET

M

A

E

S

U

CRN

HT

CERTIFIED BY

FABSCO SHELL & TUBE, LLC
PLANT #2 SAPULPA, OKLAHOMA

MDMT

MAWP

550

32

NAT'L BD.

TEMP

555
PRESS

550

TUBE

SIDE

TUBE

SIDE

PSI   AT

°F     AT

°F

PSI

SERIAL NO. YEAR BUILT SERVICE / ITEM NO.

A22-13312-4A 2023 18-XF-353A  

MATERIAL: 18-8 STN. STL.(16 GA)

SERVICE: ISOMERIZATION EFFLUENT AIR COOLER
ALT DESIGN CONDITION: FV  @ 350 F

HEAT TREATMENT

A) HEAT FROM 800°F TO 1150°F @ 400°F PER HOUR.
B) HOLD @ 1150°F ± 25°F FOR (60 MIN.).
C) COOL FROM 1150°F TO 800°F @ 500°F PER HOUR.
D) FURTHER COOLING MAY BE IN STILL AIR. 

4'-9 1/8" (TYP)

SF END  TO
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4'-9 1/8" (TYP)

CL OF SUPPORT TO
CL OF SUPPORT

23'-9 5/8"

5'-8 15/16"5'-8 15/16" 

5
 3

/4
"

3 3/4"

7 1/2"

3
 1

5
/1

6
"

REV: DATE COMMENT BY 
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7/15/23 CUST. COMM./ SLOPE CORR. BH 
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CUST. COMM./ 
FIX IN. HEADER LONGITUDINAL  

BH

2/10/23 CUST. COMM. BH

10/18/23 THRUST BLOCKS BH 

12'-2 11/16" 

SIMILAR TAG PLATE FOR;
A22-13312-5A
CORRESPONDING SEVICE/ITEM NUM's;

       18-XF-353B

FRONT ROLLER 
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BACK ROLLER 
BACK MANDREL 

ROLL TOOL INFO
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11'-5 7/8" (OUT SF TO OUT SF) 

11'-4 3/8" (CL LL TO CL LL)

PROJECT NO./UNIT:

EQUIPMENT OWNER: 

SERVICE:
LOCATION:

ITEM NO.:

EN-20-7119 / RFJU-B

Air Products Manufacturing LLC

ISOMERIZATION EFFLUENT AIR COOLER
World Energy, Paramount, CA, USA

18-XF-353A/B

FABSCO JOB NO.: A22-13312-4A-5A
PO NO.: 4505606036 / A8KM-4-406-PO-1

CUSTOMER/CLIENT: World Energy Paramount

PROJECT NAME: World Energy Renewables Project

5'-3 3/16" 5'-3 3/16"
3 3/4"

1/4" THICK CS PAD

WELDED TO WRAPPER

1/8" THICK CS BK PLATE

TACK WELDED TO PAD

AFTER PWHT

1/8" THICK HDG CS
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1
'-
6
 3

/1
6
"

2
'-
6
"

(V)

(D) 

5
 1

/4
"

5
 1

/4
"

5
 3

/1
6
"

4
 7

/1
6
"

(T1) 

(T2) 

(V) 
(D) 
(V1) 
(D1) 

NAMEPLATE BRACKET  
1/4" THK A36

3
 1

/2
"

6"

n
1
/8
"

REFERENCE:
A22-13312-4-5 LL

FOR DETAILS AND
CALCS

LAST PASS SLOPED
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0" 0"

FREE 0" 

FREE0"

ALL HEADS FREE LATERAL 1/4" IN EITHER DIRECTION 

1/4"

SLIDE PAD
(REF. DETAIL C)

HEADER FOOT
L4"X4"X3/8"
TYP. 

2

3

2 3/4"
6 1/2" 

THICK 
FRONT TOP T/P SHEET
FRONT TOP WRAPPER
FRONT TOP END 

BACK T/P SHEET 
BACK WRAPPER 
BACK END 
BACK STAY 

WIDTH BEVELSLENGTH 
1.0000 137.8750 5.7500 30 LONG
0.7500 137.8750 5.2500 30 LONG

5.2500 4.0000 0.6250 45 ALL 

0.6250 5.2500 10.2500 45 ALL
137.8750 5.25000.7500 30 LONG 
137.8750 12.00001.0000 30 LONG 

FRONT BTM T/P SHEET 
FRONT BTM WRAPPER 
FRONT BTM END 
FRONT BTM STAY 

1.0000 
0.8750 
0.6250 9.3750 

137.8750 
137.8750 11.3750 

5.2500 
5.2500 45 ALL

30 LONG
30 LONG

0.5000 136.3750 5.2500 45 ALL

0.6250 136.3750 5.2500 45 ALL

HEADER PAD 0.2500 5.000 3.5000 NONE

HEADER PAD 

HEADER PAD 

0.2500 5.000 3.5000 NONE

0.2500 5.000 3.5000 NONE
LATERAL STOP BLOCK 1.2500 3.000 1.2500 NONE

1.2500 3.000 1.2500 NONELATERAL STOP BLOCK 

LATERAL STOP BLOCK 

0.5000 6.000 6.000 NONE
THRUST PLATE 1.5000 7.000 5.000 NONE
THRUST GUSSET 

1.5000 7.000 5.000 NONE
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SECTION B-B

DETAIL  D
GROUNDING LUG

(DON'T PAINT)

SECTION C-C
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DRAWING PROPRIETARY TO FABSCO, LLC AND IS NOT TO BE RELEASED TO ANY THIRD PARTY, EXCEPT WITH

NOTIFICATION AND APPROVAL IN WRITING OF FABSCO, LLC OFFICER.
GENERAL ARRANGEMENT - 18-XF-353A/B

REV. DATE  DESCRIPTION FABSCO
Fin-Air, LLC.

PROJECT NO./UNIT: 

EQUIPMENT OWNER: 

SERVICE: 
LOCATION: 

ITEM NO.: 

EN-20-7119 / RFJU-B

Air Products Manufacturing LLC

Isomerization Effluent Air Cooler
World Energy, Paramount, CA, USA

18-XF-353A/B

FABSCO JOB NO.: A22-13312-4/5
PO NO.: 4505606036 / A8KM-4-406-PO-1

CUSTOMER/CLIENT: World Energy Paramount

PROJECT NAME: World Energy Renewables Project

APPROVED BY:

DATE:
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2'-6"

NOTE: 1. (2) BAYS REQUIRED
           2.  SPANNING BEAMS, STUB COLUMNS, TRANSV & LONL DIAG BRACES
                REMOVED FOR SHIPPING.
           3.  ALL MOTORS ARE VFD COMPATIBLE, NO SPACE HEATER.
           4.  MOTOR REMOVAL BEAM PROVIDED
           5.  MOTORS SHALL BE RATED FOR CLASS 1, DIV. 2, GROUPS B,C,D
                AND A T3C TEMPERATURE CODE
           6.  "COOLER WEIGHT" LISTED ABOVE INCLUDES BUNDLE, STEAM COIL
                FAN, MOTOR, STUB COLUMNS AND BRACES PER BAY. 

24'-5 3/8" (HEAD CL TO HEAD CL)

FRONT VIEW

SIDE VIEW 

23'-1 1/2" (COLUMN CL TO COLUMN CL)

SECTION / DESCRIPTION
UNITS

MAWP  TEST PRESS  DESIGN TEMP  MDMT 
PSIG  PSIG  DEG F DEG F 

BUNDLE VOL
CU FT 

BUNDLE WT 
LBS  

LOUVER  HAILSCREENS  MOTOR HP: 20
TYPE: TEFC
RPM: 1800
VAC: 460/3/60
FRAME: 256T
SHAFT: 1.625

BLADES: 

TYPE: 

FAN MFGR: 

RPM: 
PITCH: 

10000CLASS: 

36
313
4.2
4

MOORE

HTD
5.75:1

DRIVE: 
RATIO: 

DIAM (FT): 10

10.43
84546ACFM/FAN: 

HP@ DES.: 

SPECIFICATION NOTES:
VIBE SENSOR:

MOTOR WT: 

WILCOXON

322 lbs

COOLER WT #: 
STRUCTURE FINISH: PER A8KM-PP-000-500540-A

HEADER FINISH: PER A8KM-PP-000-500520-A

SYSTEM 2 AFTER HYDROTEST

NON-FIREPROOFED STRUCTURAL STEEL TO BE GALVANIZEDISOMERIZATION EFFLUENT AIR COOLER 550 727  555  32  34  NONE  19965  NONE  
786A-D2

SEE TABLE

VIBE SENSOR MODEL NO.;

SERIES: 
EC

VETIP: 
DRIVE WIDTH: 36
AIR BRAKE: YESQTY: 2 PER BAY

QTY: 2 PER BAY

ALTERNATE DESIGN
CONDITION  
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WEIGHTS PER BAY (LBS) 

ITEM  WEIGHT

COOLER  25418

SPAN BEAMS  5441 

LOUVER  0

WALKWAY W/ LADDER  1506

PROCESS H20 2124

TOTAL DRY  32365 

TOTAL FULL H20 34489 

HPFS TO U/S

SPANNING BEAMS:

69'-4" 
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T
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7'-2 13/16" (F.S.) 7'-2 13/16" (F.S.)

n1 1/4" 

6"

3 1/2"

n7/8"FOR

3/4" BOLT

SUBCOLUMNS AND W12 SPANNING BEAMS
TO BE FIREPROOFED BY OTHERS,
PREP AND PRIMER BY FABSCO
SP 10, EP (2.0-3.0 MILS DFT) PER
A8KM-PP-000-500520-A TABLE A-2 SYSTEM 4B.

NOZZLE SCHEDULE

LABEL  ITEM  QTY  FLANGE

T1 PROCESS INLET  2 6" 600# RFWN

T2 PROCESS OUTLET  2 6" 600# RFWN

V1 VENT FRONT 1 1" 300# RFWN; BLIND; 90 DEG EL

D1 DRAIN FRONT 1 1" 300# RFWN; BLIND; 90 DEG EL

V VENT REAR  1 2" 300# RFLWN; BLIND

D DRAIN REAR  1 2" 300# RFLWN; BLIND

5'-9 3/8" 5'-9 3/8"

7 15/16"

11'-6 3/4"

10'-8 5/8"

T1 T1

T2 T2

T1

T2

V1 D1 

V1,D1

V

D

V

D

11'-4 3/8" (CL LL TO CL LL)

5'-8 15/16" (OUT COL.)

BY FABSCO

BY OTHERS

GROUNDING LUGS (TYP.2)
(1) N.S.
(1) F.S. OPPO CORNER

FV @ 350 F  

6"

4'- 1/8"

1'-5 13/16"

5'-7 15/16"

BACK VIEW

1
'-
2
 1

/4
"

1'-6 1/8"

1 7/19/22  CUST. COMM. / SLOPE CORRECTION

1

1

1

1

18-XF-353A/B

EQ. TAG #S  

COOLER  EQUIPMENT TAG #

18-XF-353A  MOTOR  18-XF-353AM1 (VFD)

18-XF-353A  MOTOR  18-XF-353AM2

18-XF-353B  MOTOR  18-XF-353BM1 (VFD)

18-XF-353B  MOTOR  18-XF-353BM2

18-XF-353A  FAN 18-XF-353A-F01

18-XF-353A  FAN 18-XF-353A-F02

18-XF-353B  FAN 18-XF-353B-F01

18-XF-353B  FAN 18-XF-353B-F02

18-XF-353A  VIB SENSOR  18-VE-XF353AA

18-XF-353A  VIB SENSOR  18-VE-XF353AB (VFD)

18-XF-353B  VIB SENSOR  18-VE-XF353BA

18-XF-353B  VIB SENSOR  18-VE-XF353BB (VFD)

8 3/4" 8 3/4"

4"

5"

n9/16"

2
 1
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INLET HEADER FIXED IN

LONGITUDINAL DIRECTION  

2 CUST. COMM.10/14/22  

2

21'-8"

28'-7 1/2" (SHIPPING LENGTH)

REFERENCE DOCUMENTS  

FABSCO DOC. #  APCI DOC. #

A22-13312-4A-5A-300 EN207119-FAB-9V3-00042

A22-13312-4A-5A-ASME  EN207119-FAB-9V3-00209

A22-13312-4-5-LL  EN207119-FAB-9V3-00172

A22-13312-4A-5A-NOTES  EN207119-FAB-9V3-00284

A22-13312-4-5-7 LAYOUT EN207119-FAB-9V3-00076

A22-13312-4-5-STR  EN207119-FAB-9V3-00054

A22-13312-4-5-SKID  EN207119-FAB-9V3-00350

3 2/10/23  CUST. COMM.
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LADDER ANCHOR PLATE TYP  
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DRAWING PROPRIETARY TO FABSCO FIN-AIR, LLC AND IS NOT TO BE RELEASED TO ANY THIRD PARTY, EXCEPT
WITH NOTIFICATION AND APPROVAL IN WRITING OF FABSCO FIN-AIR, LLC OFFICER.18-XF-353A/B; 18-XF 355 BAY

LAYOUT
REV. DATE  DESCRIPTION FABSCO

Fin-Air, LLC.
0 3/23/2022 FOR APPROVAL

11 13/16"

FRONT

VIEW LOOKING EAST

RIGHT SIDE

VIEW LOOKING NORTH

n3/4"
1'-10"

SECTION A-A  

10'-11 7/8"
3'-6" (WW CL)

3'-6 1/8"

3'-6 1/8"
1'

9 1/16" 
2' 4'-10 7/8" 5'-8 3/8" 6'-9 9/16" 5'-8 3/8" 

1 15/16"

7 15/16"

PROJECT NO./UNIT: 

EQUIPMENT OWNER: 

SERVICE: 

LOCATION: 

ITEM NO.: 

EN-20-7119 / RFJU-B

Air Products Manufacturing LLC

Isomerization Effluent Air Cooler/

ISOMERIZATION QUENCH SPILLBACK COOLER

World Energy, Paramount, CA, USA

18-XF-353A/B/18-XF-355

FABSCO JOB NO.: A22-13312-4/5
PO NO.: 4505606036 / A8KM-4-406-PO-1

CUSTOMER/CLIENT: World Energy Paramount

PROJECT NAME: World Energy Renewables Project
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WORLD ENERGY RENEWABLE FUELS CONVERSION PROJECT

Project No: A8KM

Vendor Input to PCMS

Doc number:  A8KM-PCMS-001, Rev. 0

Vendor Doc Number: PCMS_PO Number Rev: 0

EN207119-FAB-9V3-00115 4505606036

Identification

1: Tag No. 18-XF-352A/B

2: Model No. A22-13312-4-5

3: Serial No.

4: Registration No. Code Vessels Only

5: Code Stamped yes Drop Down

General Design

15: Build Date 2023

17: Manufacturer FABSCO FIN AIR

19: General Material CS

20: Insulation Type None Drop Down

21: Support Type Baseplate Drop Down

22: External Coating Epoxy  Drop Down

23: MAWP (psig) 550

24: MAWT (F) 555

25: Design Pressure (psig) 550

26: Full Vacuum  yes Drop Down

27: Design Temp (F) 555

28: MDMT (F) 32

29: Weight Empty (lbs) 32365

30: Weight Full (lbs) 34489

31: Equipment Length

(inches)
28'-8"

32: Orientation  Horizontal Drop Down

33: Equipment Width (inches) 12'-1"

34: Equipment Height (inches) 10'-9"

35: Storage Volume (bbls) NA Vessels Only

36: Outer Diameter (inches) NA

37: PWHT  yes

38: Fire Proofing no

39: Heat Tracing None

40: Test Medium  Water Pressure Testing

there is a serial no. on 
nameplate

add after Code stamp received

yes, by others

353A/B



Mark No

SUPPLIERS HEAT No.

5/6 NUCOR 1600564

7/8 SSAB W2B694

9/10 NUCOR 1604766

19/20 SSAB W2H551

21/22 SSAB E2H052

23/24 NUCOR 1604766

25 SSAB W2F527

33/34 SSAB W2H551

35/36 SSAB W2B694

37/38 NUCOR 1604766

45 SSAB E1K179

46 NUCOR 3603032

47/50 SSAB B0J740

48 JSW S31285

51 JSW S31285

55 KERKAU 6203A-6204

58 VALLOUREC MA0118

59/60 MST 5394350

61 APP BC8904

62 ULMA K8AV9

63 FCI 11014B

TUBES MANNESMANN 270569

CUSTOMER:
DATE

AC         A22-13312-4A/5A-HS 0

PO NO: 4505606036 / A8KM-4-406-PO-1 

ITEM NO: 18-XF-353A/B

SA-516-70N

A-36

SA-350LF2

SA-106B

SA-516-70N

SA-516-70N

A-36

SA-516-70N

SA-516-70N

SA-516-70N

SA-516-70N

SA-516-70N

SA-516-70N

SA-516-70N

MATERIAL DESCRIPTION

MATERIAL

SA-516-70N

SA-516-70N

SA-516-70N

SA-106B

SA-179

SA-234WPB

SA-350LF2

SA-350LF2

DWG No                                                                 

AIR PRODUCT MANUFACTURING LLC.
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023





ANTHONY CARDWELL
01/09/2023
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ANTHONY CARDWELL
01/09/2023
ANTHONY CARDWELL
01/09/2023

58



ANTHONY CARDWELL
01/09/2023



ANTHONY CARDWELL
12/13/2022
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ANTHONY CARDWELL
12/13/2022
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ANTHONY CARDWELL
12/13/2022
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ANTHONY CARDWELL
01/09/2023

63



ANTHONY CARDWELL
10/24/2022



ANTHONY CARDWELL
10/24/2022
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