
ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT

0530918P-11 EVAPORATOR, 52" DIA X 360" NTL BXM

001 171-70191D-000 1.0000 FRONT COVER ASSEMBLY 52" DIA HTEX 2017 LBS

002 170-40191C-000 1.0000 GASKET, 52" DIA HTEX "I" 304L SPRIAL WOUND GRAPHITE FILLED

003 0530918P-21 1.0000 ASSEMBLY, SHELL & TUBESHEET 52" DIA X 360" NTL 35509 LBS

004 170-50120C-000 1.0000 GASKET, 52" DIA HTEX "0" 304L SPRIAL WOUND GRAPHITE FILLED

005 171-80156D-000 1.0000 REAR COVER ASSEMBLY 52" DIA HTEX 1339 LBS

006 170-80082D-000 1.0000 12" MANIFOLD ASSEMBLY FOR 52" DIA HTEX 296.50" OAL 1034 LBS

007 0530918P-21-17 0.5000 PROFILE, REPADS .500" THK SA516-70N 36 LBS

008 510-001320-090 128.0000 STUD, ALL THREAD 0.875"-09UNC X 10.50" SA320-L7

009 510-001780-087 256.0000 NUT, HEAVY HEX 0.875"-09UNC SA194-7

010 510-002820-087 256.0000 WASHER, FLAT STL 0.875" NOMINAL 1.75" OD X 0.9375 ID X .134 THK

011 161-00011B-002 9.0000 PAD, SUPPORT 4 X 4 X 1/4 W/ WEEP HOLE 12. LBS



ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT

0530918P-21 ASSEMBLY, SHELL & TUBESHEET 52" DIA X 360" NTL 35509 LBS

001 170-10231E-002 1.0000 TUBESHEET ASSY, 52" DIA. HTEX X 3.250" THK SA516-70N-S5 UG-84:20 FT-LBS@-55 F 2183. LBS

002 170-10231E-003 1.0000 TUBESHEET ASSY, 52" DIA. HTEX X 3.250" THK SA516-70N-S5 UG-84:20 FT-LBS@-55 F 2183. LBS

003 0530918P-21-03 1.0000 PROFILE, WRAPPER 52" O.D. X 94.000" LG X 0.875" THK SA516-70N S5 94 3747. LBS

004 0530918P-21-04 1.0000 PROFILE, WRAPPER 52" O.D. X 94.000" LG X 0.875" THK SA516-70N S5 94 3747. LBS

005 0530918P-21-05 1.0000 PROFILE, WRAPPER 52" O.D. X 94.000" LG X 0.875" THK SA516-70N S5 94 3747. LBS

006 0530918P-21-06 1.0000 PROFILE, WRAPPER 52" O.D. X 46.000" LG X 0.875" THK SA516-70N S5 46 1834. LBS

007 170-80111A-002 1.0000 BRACKET, ASME NAMEPLATE 6.50" LEG 316L SS

008 530-00039B-000 1.0000 NAMEPLATE, ASME H. EX. 0.030" SST 6.0" X 6.0"

009

010 0530918P-21-10 2.0000 PROFILE, SADDLE PAD .625" THK X 16.00" W X 61.00" LG SA516-70 346. LBS

011 171-90232C-000 1.0000 PROFILES, LEG ASSEMBLY 52" DIA 48.000" OFF C-L 5/8 " THK SA516-70 CS 421. LBS

012 171-90233C-000 1.0000 PROFILES, LEG ASSEMBLY 52" DIA 48.000" OFF C-L 5/8 " THK SA516-70 CS 421. LBS

013 0530918P-41 1.0000 PROFILES, DISTRIBUTION PLATE ASSY 52" DIA 539. LBS

ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT

014 0530918P-31 1.0000 ASSEMBLY, BUNDLE 52" DIA X 360" NTL 692.4 LBS

015 807-B0207M-0015 20.0000 BAR, FLAT 0.250 X 0.750 1 1/2 LG SA36 HRS CUT TO LENGTH 1.58 LBS

016 170-00065B-030 798.0000 TUBE, S. STL. SA249-316L ERW 1.00 OD X .065 AVE X 30' (+1/8",-0) APR 815 15553.02 LBS

017 0530918P-21-17 0.5000 PROFILE, REPADS .500" THK SA516-70N 36. LBS

018 610-001930-075 2.0000 COUPLING, WHOLE 0.75" SW SA105 3000# 1.13 LBS

019 806-00007M-0090 2.0000 PIPE, SMLS 0.75" SCH 80 (0.154) 9 LG SA106-B CUT TO LENGTH 4.13 LBS

020 610-001930-150 2.0000 COUPLING, WHOLE 1.50" SW SA105 3000# 2.63 LBS

021 806-00015M-0090 2.0000 PIPE, SMLS 1.50" SCH 80 (0.200) 9 LG SA106-B CUT TO LENGTH 6. LBS

022 610-001930-200 2.0000 COUPLING, WHOLE 2.00" SW SA105 3000# 4. LBS

023 805-00020M-0090 2.0000 PIPE, SMLS 2.00" SCH 40 (0.154) 9 LG SA106-B/SA53-B CUT TO LENGTH 7. LBS

024 610-00003C-086 2.0000 TRANSITION, TAPER 80-40 6.00" X 12.00" LG SA53-B / SA106-B SMLS 14.5 LBS

025 805-00060M-0060 2.0000 PIPE, SMLS 6.00" SCH 40 (0.280) 6 LG SA106-B/SA53-B CUT TO LENGTH 19. LBS

026 0530918P-R04 798.0000 INSERT, TUBE, TWISTED STRIP TURBULATOR .81"W X .035"TH X 360" SA304 APR 815

027 3A078176-R09 110.0000 BAR, RND .125" DIA. SA479-304L SS



ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT

0530918P-31 1.0000 ASSEMBLY, BUNDLE 52" DIA X 360" NTL 693.57 LBS

001 170-10231E-001 9.0000 TUBE SUPPORT, 52" DIA. HTEX X 0.375" THK 2 PASS (798)1 HOLES SA516-70 CS 532.17 LBS

002 817-R0500M-2400 10.0000 BAR, ROUND .500 240 LG SA36 CS CUT TO LENGTH 133.6 LBS

003 817-R0500M-0500 10.0000 BAR, ROUND .500 50 LG SA36 CS CUT TO LENGTH 27.8 LBS

ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT

0530918P-41 PROFILES, DISTRIBUTION PLATE ASSY 52" DIA

001 630-000270-250 539.0000 PLATE, CS SA36 0.250" THK 506. LBS



4. Assembly
4.1. GENERAL

4.1.1. FLANGES - BOLT HOLES MUST STRADDLE CENTERLINES
4.1.2. NOZZLES - PENETRATIONS SHALL BE SMOOTH AND FLUSH AS

REQUIRED ON THE INSIDE OF THE VESSEL.
4.1.3. NOZZLE REINFORCING PADS - 2" RADIUS CORNERS. DRILL

AND TAP WITH A 1/4" FPT HOLE AT THE LOWEST POINT.
4.1.4. SUPPORT PADS - 2" RADIUS CORNERS. DRILL AND TAP WITH A

1/4" FPT HOLE.
4.1.5. NAMEPLATE BRACKET - STAINLESS STEEL.

4.2. TUBE INSTALLATION
4.2.1. INSERT TUBES FLUSH WITH THE TUBESHEET FACES WITH A

MAXIMUM OFFSET OF +1/32" ±1/32" EXTENSION AND SECURE.
4.2.2. SEAL WELD THE TUBES USING GTAW PROCESS (WITH THE USE

OF FILLER METAL) USING ONE OR MORE PASSES
4.2.3. PRESSURE TEST THE SEAL WELD JOINTS WITH 75 TO 125 PSIG

DRY NITROGEN USING A BUBBLE SOLUTION.
4.2.4. MECHANICALLY EXPAND THE TUBES 1/8" FROM THE INNER

FACE OF THE TUBESHEET FOR A LENGTH OF 2.0" WITH A 3 TO
4% REDUCTION IN NOMINAL TUBE WALL THICKNESS COVERING
THE RECESSED GROOVES.

4.3. TUBESHEET
4.3.1. TUBE SHEET TO RING FLANGE CUMULATIVE BOW -

PERIPHERAL GASKET CONTACT SURFACES SHALL HAVE A
FLATNESS TOLERANCE OF +/- 0.031" MAX DEVIATION OVER A
20° ARC.

4.3.2. MACHINE PASS PARTITION LANE FLUSH WITH THE SURFACE
OF INNER EDGE OF GASKET DIAMETER (TOLERANCE OF
+0.000" / -0.016").

4.3.3. MINIMUM TUBE SHEET THICKNESS AT GASKET SEATING
SURFACE
4.3.3.1. AT CENTER OF TUBESHEET - 3.25" (0.250" CA)
4.3.3.2. AT FLANGE EXTENSION - 1.302" (NO CA)

4.4. HEAD ASSEMBLY
4.4.1. STAMP NATIONAL BOARD NUMBERS ON ALL REMOVABLE

COVERS, CHANNELS AND BONNETS.
4.4.2. STAMP MATCHING MARKS TO ALIGN REMOVABLE PARTS.
4.4.3. PRIME CARBON STEEL TUBESHEET AND NOZZLE FLANGES

OUTSIDE THE GASKET SEATING SURFACE PRIOR TO BOLT UP.
4.4.4. HEAD INSTALLATION

4.4.4.1. FASTENERS - SA 320-L7
4.4.4.2. COAT FASTENERS WITH NEVER-SEEZ COMPOUND.
4.4.4.3. TACK GASKETS IN PLACE USING 3M 711 ADHESIVE.
4.4.4.4. EXTEND STUDS 3/8" MAX BEYOND ACCOMPANYING

NUTS.
4.4.5. TESTING

4.4.5.1. PRESSURE TEST EACH PAD WITH 25 PSIG AIR
5. Hydrostatic Pressure Test

5.1. SHELL SIDE
5.1.1. CLOSE ALL OPENINGS FOR TESTING.
5.1.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE

TESTING.
5.1.3. APPLY 585 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-

USING APPROVED MINERAL OIL. DRAIN AND EVACUATE.
5.2. TUBE SIDE

5.2.1. CLOSE ALL OPENINGS FOR TESTING.
5.2.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE

TESTING.
5.2.3. APPLY 325 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-10

USING TESTING WATER. DRAIN AND EVACUATE.
6. Preparation for Shipment

6.1. PAINT SYSTEM - SYSTEM 2 (BLAST, PRIMER, ONE COAT AMERLOCK
GRAY, GR2)

6.2. NITROGEN CHARGE - 5 PSIG (SHELL SIDE AND TUBE SIDE).
6.3. PACKAGE - MOUNT UNIT ON WOOD BLOCKS FOR DOMESTIC

TRANSPORT.
7. Documentation

7.1. ASME U-1 FORM
7.2. PRESSURE TEST REPORTS
7.3. HYDROSTATIC PRESSURE TEST CERTIFICATE
7.4. HYDROSTATIC PRESSURE TEST RECORDER CHART
7.5. NAMEPLATE FACSIMILE
7.6. MATERIAL TEST CERTIFICATES - SHELL, ELLIPTICAL HEADS, GIRTH

FLANGES AND TUBES, NOZZLE PIPES
7.7. CERTIFICATES OF CONFORMANCE - NOZZLE FLANGES AND

COUPLINGS
7.8. WELDING PROCEDURE SPECIFICATIONS (WPS)
7.9. PROCEDURE QUALIFICATION RECORDS (PQR)
7.10. X-RAY READER SHEETS
7.11. POST WELD HEAT TREATMENT RECORDS
7.12. VESSEL AS BUILT DRAWING
7.13. ASME DESIGN CALCULATIONS

1. General
1.1. STANDARDS

1.1.1. ASME - THE DESIGN, MATERIALS, CONSTRUCTION AND
TESTING OF THE HEAT EXCHANGER CONFORMS TO THE 2004
ASME BOILER & PRESSURE VESSEL CODE, SECTION VIII,
DIVISION 1. THE HEAT EXCHANGER IS TO BE ASSIGNED A
NATIONAL BOARD NUMBER, SHOP INSPECTED BY AN
AUTHORIZED INSPECTOR, STAMPED WITH THE OFFICIAL "U"
SYMBOL AND CERTIFIED ACCORDING TO PARAGRAPHS UG-115
TO UG-120.

1.1.2. TEMA - B
1.1.3. CANADIAN REGISTRATION - NOT REQUIRED
1.1.4. CHINESE PRESSURE VESSEL CODE - NOT REQUIRED

1.2. DESIGN
1.2.1. BOLTS MUST BE A 320 GRADE L7.
1.2.2. ALL CARBON STEEL PARTS MUST BE RATED FOR THE

TEMPERATURES AND PRESSURES AS SPECIFIED ON THE FES
HEAT EXCHANGER SPECIFICATION SHEETS.

1.3. CONSTRUCTION
1.3.1. MATERIALS

1.3.1.1. IMPACT TESTING IS EXEMPT PER UCS-66 (B) AND UHA-51
1.3.1.2. HEADS - ASME CODE CARBON STEEL
1.3.1.3. SHELL - ASME CODE CARBON STEEL
1.3.1.4. TUBESHEET - ASME CODE CARBON STEEL
1.3.1.5. TUBES - ASME CODE 316L STAINLESS STEEL
1.3.1.6. GASKETS - 304L STAINLESS STEEL SPIRAL WOUND

1.3.2. CIRCUMFERENTIAL MEASUREMENT - 1° = 0.4538" (52" OD)
1.3.3. CORROSION ALLOWANCE (CA) -ALL INTERNAL PRESSURE

RETAINING BOUNDARIES EXCEPT TUBES
1.3.3.1. SHELL SIDE - 0.125"
1.3.3.2. TUBESIDE - 0.125"

1.3.4. BACKING RINGS ARE ALLOWED
1.3.5. WIND OR SEISMIC LOADS - CONSIDERED
1.3.6. POST WELD HEAT TREATMENT (PWHT) - PERFORMED PER

UCS-56 ON TUBESHEET TO SHELL WELD JOINT @ 1100 F FOR A
THICKNESS OF 3.25 INCHES WITH A COOLING RATE EQUAL TO
THE HEATING RATE. FURNACE TREATMENT: ALL SURFACES
MUST BE EQUALLY EXPOSED TO CHAMBER ATMOSPHERE AND
FLOW TO ELIMINATE DISTORTION FROM THERMAL GRADIENTS.

1.4. INSPECTION/TESTING
1.4.1. CUSTOMER HOLD POINTS - (TO BE DETERMINED)
1.4.2. RADIOGRAPHY (RT) - IN ACCORDANCE WITH PARAGRAPH

UW-51.
1.4.2.1. FRONT COVER ASSEMBLY (171-70191D-000)

1.4.2.1.1. HEAD - SPOT (1.00 EFFICIENCY)
1.4.2.2. SHELL ASSEMBLY (0530818P-21)

1.4.2.2.1. SHELL - SPOT (0.85 LONG. AND 0.85 CIRCUM.
EFFICIENCY)

1.4.2.3. REAR COVER ASSEMBLY (171-80156-000)
1.4.2.3.1. HEAD - SPOT (1.00 EFFICIENCY)

1.4.2.4. ALL T-JOINTS MUST BE RADIOGRAPHED
1.4.3. DYE PENETRANT TEST (DPT) - NOT REQUIRED
1.4.4. HELIUM LEAK TEST - NOT REQUIRED
1.4.5. POSITIVE MATERIAL IDENTIFICATION (PMI) - NOT REQUIRED
1.4.6. HARDNESS TEST - 2 LOCATIONS ON EACH LONG AND GIRTH

SEAM.
2. Preparation

2.1. CLEAN AND GRIT BLAST ALL CARBON STEEL INTERNAL SURFACES
TO NEAR BARE WHITE METAL BEFORE FABRICATION OF PARTS,
EXCLUDING TUBING.

3. Welding Requirements
3.1. ACCEPTABLE WELDING PROCESSES (1/2" MAX FILL PER PASS).

3.1.1. SMAW
3.1.2. GMAW
3.1.3. SAW
3.1.4. GTAW
3.1.5. FCAW

3.2. USE WELDING PROCEDURES WPS 102 AND WPS 601 FOR ALL SHELL
SIDE CARBON STEEL WELDING REQUIREMENTS, EXCLUDING
TUBESHEET TO SHELL WELD JOINT.

3.3. USE LOW TEMPERATURE IMPACT TESTED WELDING PROCEDURES
FOR ALL TUBE SIDE AND TUBESHEET TO SHELL WELD JOINTS.

3.4. USE TGAW WELDING PROCEDURE WPS 1411 FOR SEAL WELDING
TUBES TO TUBESHEETS.

3.5. ALL WELDS MUST BE FULLY FUSED THROUGHOUT.
3.6. SINGLE OR MULTIPLE PASSES ON ALL WELDS
3.7. PEENING IS NOT ALLOWED.
3.8. DO NOT WELD ATTACHMENTS ACROSS WELD SEAMS.
3.9. CONTINUOUS SEAL WELD STRUCTURAL SUPPORTS UNLESS

OTHERWISE NOTED.
3.10. HOT FORMING IS NOT ALLOWED EXCEPT FOR DISHED HEADS.
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