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ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT
0530918S-11 EVAPORATOR, 54" DIA X 360" NTL BXM
001 171-70192D-000 1.0000 |FRONT COVER ASSEMBLY 54" DIA HTEX 3468 LBS
002 170-40192C-003 1.0000 |GASKET, 54" DIA HTEX "I" GARLOCK 3300/JMC 976 NEW
003 0530918S-21 1.0000 |ASSEMBLY, SHELL & TUBESHEET 54" DIA X 360" NTL 48774 LBS
004 170-50121C-003 1.0000 |GASKET, 54" DIA HTEX "0" GARLOCK 3300/JMC 976 NEW
005 171-80157D-000 1.0000 |REAR COVER ASSEMBLY 54" DIA HTEX 1619 LBS
006 170-80083D-000 1.0000  |12" MANIFOLD ASSEMBLY FOR 54" DIA HTEX 296.50" OAL 1350 LBS
. TAG NUMBER JUB NUMBER I
007 0530918S-21-15 0.5000 |PROFILE, REPADS .375" THK SA516-70 @% BRTIEIED
FE-29801-26 0530918S 44 ¢
008 010-00161B-034 128.0000 |STUD, ALL THREAD 1.250"-07UNC X 13.50" SA193-B7 F-580P-P6 05309187 BY
009 510-002280-125 256.0000 NUT, HEAVY HEX 1.250"-07UNC SA194-2H E_5803_86 0530918U FES, INC.
010 510-002820-125 256.0000 |WASHER, FLAT STL 1.250" NOMINAL 2.25" OD X 1.312" ID X .174 THK SIGNATURE: P. ARSLAIN DATE: 10/7/05_
011 161-00011B-002 9.0000 |PAD, SUPPORT 4 X 4 X 1/4 W/ WEEP HOLE 24 LBS
TAS C/0 SHELL MAHOGANY RESEARCH PROJECT | srecrcatons COZ CONDENSEF, BXM
FR E EZ E V\/Al_l_ TEST UNLESS OTHERWISE SPECIFIED r\ 5 4 D |A >< 3 6 O N —|_ |_
EMPTY WT: EXCHANGER 46,790 LBS PIMENSIONS ARE IN INCHES s WITH 12” DAl X 296.50” OAL MANIFOLD
. 2 ' TOLERANCE = + l
B-1 | 10/17/15 QTY. ITEM 011 WAS 6.0000 DRP|PFA . ) h DWG.NO.
OPERATING WT: | BS, RIO BLANCO COUNTY, COLORADO :AV,:TL__ SEE BILL OF MAT'L FES S Stems |nc BQTGEBY 8/;;£05 0530918S—11 .
A-1 10/7/05 UPDATED PER CUSTOMER MARKUP DRP|PFA SH ELL F)O NO 4500'] 83'] 2'] DO‘ N_OT SCALE y ’ APP.‘BY PFA SHT.NO. 1 OF 4
REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP FULL WT TOTAL 76'390 LBS' SCALEM ORIG.NO. 05309']83—']'] E

.

CONFIDENTIAL: THE INFORMATION HEREON IS CONFIDENTIAL AND MAY NOT BE REPRODUCED OR DIVULGED WITHOUT THE WRITTEN PERMISSION OF FES SYSTEMS INC.




1 | 2 | 3 | 4 | 5 6 7 | 8 | 9 | 10
w1 TUBESHEET_DETAIL |\ P INTERMEDIATE GIRTH|w? LONGITUDINAL W3 LEG | W5 DISTRIBUTION_COVER |\// 7 W8 SEAL WELD W9 3/4" 3M FPT / SCH 80 PIPE|\W10 1 1/2” 3M FPT / SCH 80 PIPE|\W/11 2’ 3M FPT / SCH 40 PIPE|\/1P 2’ 3M FPT / SCH 40 PIPE|\/13 6’ TT SCH 80-40
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ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT
0530918S-21 ASSEMBLY, SHELL & TUBESHEET 54" DIA X 360" NTL 48733.25 LBS 012 0530918S-31 1.0000 |ASSEMBLY, BUNDLE 54" DIA X 360" NTL 692.4 LBS
013 807-B0207M-0015 20.0000 |BAR, FLAT 0.250 X 0.750 1 1/2 LG SA36 HRS CUT TO LENGTH 1.58 LBS
001 170-10232E-002 1.0000 |TUBESHEET, 54" DIA. HTEX X 4.500" THK SA516-70 NORM 2868. LBS 014 170-00089B-030 1207.0000 |TUBE, STL., SA214 ERW 0.750 OD X .083 MIN WA X 30'- 0"(+1/8,-0) APR 1230 20462.87 LBS
002 170-10232E-003 1.0000 | TUBESHEET, 54" DIA. HTEX X 4.500" THK SA516-70 NORM 2868. LBS 015 05309185-21-15 0.5000 |PROFILE, REPADS .375" THK SA516-70 56. LBS
003 0530918S-21-03 1.0000 |PROFILE, WRAPPER 54" O.D. X 118.000" LG X 0.625" THK. SA516-70 630-000260-625 3508. LBS 016 610-001930-075 3.0000 |COUPLING, WHOLE 0.75" SW SA105 3000#
004 0530918S-21-04 1.0000 |PROFILE, WRAPPER 54" 0.D.X 114.750" LG X 0.625" THK. SA516-70 630-000260-625 3411. LBS 017 806-00007M-0090 3.0000 |PIPE, SMLS 0.75" SCH 80 (0.154) 9 LG SA106-B CUT TO LENGTH
005 0530918S-21-05 1.0000 |PROFILE, WRAPPER 54" O.D. X 118.000" LG X 0.625" THK. SA516-70 630-000260-625 3508. LBS 018 610-001930-150 1.0000 |COUPLING, WHOLE 1.50" SW SA105 3000#
006 080-00001B-010 2.0000 |RING, BACK-UP WELD 54.00" 23.4 LBS 019 806-00015M-0090 1.0000 |PIPE, SMLS 1.50" SCH 80 (0.200) 9 LG SA106-B CUT TO LENGTH
020 610-001930-200 5.0000 |COUPLING, WHOLE 2.00" SW SA105 3000#
007 170-80111A-002 1.0000 BRACKET, ASME NAMEPLATE 6.50" LEG 316L SS 021 805-00020M-0090 5.0000 |PIPE, SMLS 2.00" SCH 40 (0.154) 9 LG SA106-B/SA53-B CUT TO LENGTH @ % % ? % %
008 530-00039B-000 1.0000 |NAMEPLATE, ASME H. EX. 0.030" SST 6.0" X 6.0" 022 610-00003C-086 2.0000 |TRANSITION, TAPER 80-40 6.00" X 12.00" LG SA53-B / SA106-B SMLS .
023 805-00060M-0060 2.0000 |PIPE, SMLS 6.00" SCH 40 (0.280) 6 LG SA106-B/SA53-B CUT TO LENGTH BY
009 171-90235C-000 1.0000 |PROFILES, LEG ASSEMBLY 54" DIA 75.000" OFF C-L 5/8 " THK SA516-70 CS 630-000260-625 877.LBS 024 610-00003C-111 1.0000 | TRANSITION, TAPER 80-STD 12.00" X 18.00" LG SA53-B / SA106-B SMLS FES, INC.
010 171-90236C-000 1.0000 |PROFILES, LEG ASSEMBLY 54" DIA 75.000" OFF C-L 5/8 " THK SA516-70 CS 630-000260-625 877.LBS 025 610-000550-120 1.0000 |CAP, BW STD WT 12.00" A234 SIGNATURE: P. ARSLAIN DATE: 10/7/05
011 0530918S-41 1.0000 |PROFILES, DISTRIBUTION PLATE ASSY 54" DIA 580. LBS 026 080-000040-120 1.0000 |RING, BACK-UP WELD 12.00" SCH 40
TAS C/0 SHELL MAHOGANY RESEARCH PROJECT | srecrcatons COZ CONDENSEF, BXM
FREEZE V\/Al_l_ TEST UNLESS OTHERWISE SPECIFIED r\ 54’ D |A >< 3 60 NTL
EMPTY WT: EXCHANGER 46,790 LBS PIMENSIONS ARE IN INCHES B/ WITH 12" DAl X 296.50” OAL MANIFOLD
’ 2 ' TOLERANCE = #+
S GTY: TTEM OIL WAS 60000 DRP PFé OPERATING WT: | BS R|O BLANCO COU NTY, COLO RADO MAT'L = SEE BILL OF MAT'L h’ DATE 8/31/05 0530Dévc1;’\é08— 1 1 .
A-1 10/7/05 UPDATED PER CUSTOMER MARKUP DRP |PFA ' wr. = FES SyStemS |nC DWG.BY oRE
FULL WT: TOTAL 76 390 LBS SHELL PO NO. 4500183121 DO NOT SCALE APPBY ___PFA SHTNO. 2 OF 4
REV |DATE REVISION BY | AP | REV |DATE REVISION BY | AP | REV |DATE REVISION BY | AP | REV |DATE REVISION BY | AP | REV |DATE REVISION BY | AP | REV |DATE REVISION BY | AP : 2 ' ScALE__1/16" = 1 [ ORIG.NO. 0530918S—11 E

.

CONFIDENTIAL: THE INFORMATION HEREON IS CONFIDENTIAL AND MAY NOT BE REPRODUCED OR DIVULGED WITHOUT THE WRITTEN PERMISSION OF FES SYSTEMS INC.




1 2 3 4 5 i 6 | 7 | 8 | 9 | 10

W1 TIE RODS & SUPPORTS

WPS-102 TYP
TIE RODS TO

CATALDG NUMBEQ 3/16| ALL BAFFLES
020309185 -31

36 36 36 36 36 36 36 36
—— 375 —— 375 —— 375 —— 375 —— 375 —— 375 —— 375 —— 375 375
187 187
| | o 71T T 71T 71T 1T 71T 1 & |
23.36 23.172 @/ \@ 23.36 23.172
—|— 813 813 —I|—
290
ITEM | PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT
0530918S-31 1.0000 |ASSEMBLY, BUNDLE 54" DIA X 360" NTL 692.4 LBS
001 | 170-10232E-001 9.0000 |TUBE SUPPORT, 54" DIA. HTEX X 0.375" THK 2 PASS (1207) 3/4 HOLES SA516-70 CS 531. 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
W1
WPS-601
CATALUG NUMBER 3/16 o
108 120 108
— -6 — -6 375 6— |- 3+ - —~ =6 - =6 .75 6 |— 6— |- —| 3 — =6 875 6— |- 6— |-
e / \ A\
[ N A A U et | . | Voo 1ol e e | | Nl l__JHT
1 | l
i ‘ — - - - - - - - - oo IR - - - - - - - - e o - - - - - - - — o 24,251
‘ o— —o h o — — e e—e—e——-eJ) —e—— o — o — — e o — — e — o —o— e — o—o — o - — — e o— —o
g | |
4126 4 L ’I
— 3 — 6 6— |- 6— | —~ 3 —~ -6 — 6 6~ |- 3— - —~ =6 — 6 6— |- 3—
336.5
I’ 25193 A‘ 25 108 ‘ 120 ‘ 108 25 I’ 25193 A‘
) 79 P 79
45‘2/ ‘ > 1 45‘2/ ‘ > [
90° 90°
ITEM | PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT
0530918S-41 PROFILES, DISTRIBUTION PLATE ASSY 54" DIA CERTIFIED
001 | 630-000270-250 | 580.0000 |PLATE, CS SA36 0.250" THK 580. LBS BY
FES, INC.
SIGNATURE: P. ARSLAIN patg: 1077705
TAS C/O SHELL MAHOGANY RESEARCH PROJECT | srecrcatons COZ CONDENSEFR, BXM
FREEZE WALL TEST UNLESS STERISE, SreoreD ™ o4, DIA X 560 NIL
EMPTY WT: EXCHANGER _46,790 LBS, e - 4 G—l—' WITH 127 DAl X 296.507 OAL MANIFOLD
B-1 | w017/5 QTY. ITEM 011 WAS 6.0000 DRP [PFA ] i h DWG.NO.
OPERATING WT- | BS. RIO BLANCO COUNTY, COLORADO MATL = SEE BILL OF MAT'L DATE 8/;;?5 0530918S—1 1 c
] wr. - FES Systems Inc. oWeeY_ DRP
A-1 10/7/05 UPDATED PER CUSTOMER MARKUP DRP [PFA SHELL PO NO 45001 831 2,] APP.BY PFA SHT.NO 3 OF 4
. . DO NOT SCALE o <NV,
REV | DATE REVISION BY | AP | REV |DATE REVISION BY [AP | REV |DATE REVISION BY [ AP | REV |DATE REVISION BY [ AP | REV |DATE REVISION BY |AP | REV |DATE REVISION BY | AP FULL  WT: TOTAL /6,390 LBS, > ScALE__1/16" = 1" [ORIG.NO. 0530918S—11 E

T CONFIDENTIAL: THE INFORMATION HEREON IS CONFIDENTIAL AND MAY NOT BE REPRODUCED OR DIVULGED WITHOUT THE WRITTEN PERMISSION OF FES SYSTEMS INC.




1 | 2 | 6 | 7 | 8 10
FUR RELEASE 02309189
1. General 4. Assembly
1.1. STANDARDS 4.1. GENERAL NAMEPLATE, ASME CODE
1.1.1. ASME - THE DESIGN, MATERIALS, CONSTRUCTION AND 4.1.1. FLANGES - BOLT HOLES MUST STRADDLE CENTERLINES HEAT EXCHANGER
TESTING OF THE HEAT EXCHANGER CONFORMS TO THE 2004 4.1.2. NOZZLES - PENETRATIONS SHALL BE SMOOTH AND FLUSH AS
ASME BOILER & PRESSURE VESSEL CODE, SECTION VIII, REQUIRED ON THE INSIDE OF THE VESSEL. 5 5
DIVISION 1. THE HEAT EXCHANGER IS TO BE ASSIGNED A 4.1.3. NOZZLE REINFORCING PADS - 2" RADIUS CORNERS. DRILL
NATIONAL BOARD NUMBER, SHOP INSPECTED BY AN AND TAP WITH A 1/4" FPT HOLE AT THE LOWEST POINT.
AUTHORIZED INSPECTOR, STAMPED WITH THE OFFICIAL "U" 4.1.4. SUPPORT PADS - 2" RADIUS CORNERS. DRILL AND TAP WITH A H
SYMBOL AND CERTIFIED ACCORDING TO PARAGRAPHS UG-115 1/4" FPT HOLE.
TO UG-120. 4.1.5. NAMEPLATE BRACKET - APPLY TWO COATS OF PRIMER TO CERTIFIED BY
1.1.2. TEMA-B BRACKET BEFORE ATTACHING NAMEPLATE. FES SYSTEMS, INC.
1.1.3. CANADIAN REGISTRATION - NOT REQUIRED 4.2. TUBE INSTALLATION
1.1.4. CHINESE PRESSURE VESSEL CODE - NOT REQUIRED 4.2.1. INSERT TUBES FLUSH WITH THE TUBESHEET FACES WITH A W SS MAWP | 300 PSI AT <200 |°F
1.2. DESIGN MAXIMUM OFFSET OF +1/32" +1/32" EXTENSION AND SECURE. ss vt —20 e atl 300 1S
1.2.1. BOLTS MUST BE A 193 GRADE B7 MINIMUM PER 3.1.10 4.2.2. SEAL WELD THE TUBES USING GTAW PROCESS (WITHOUT THE
1.3. CONSTRUCTION USE OF FILLER METAL) USING ONE OR MORE PASSES RT 3 |SS SS MDMT °F AT PSI
1.3.1. MATERIALS 4.2.3. PRESSURE TEST THE SEAL WELD JOINTS WITH 75 TO 125 PSIG
1.3.1.1. IMPACT TESTING IS EXEMPT PER UCS-66 (B) DRY NITROGEN USING A BUBBLE SOLUTION. TS MAWP | 450 PSL AT 200 |°F
1.3.1.2. HEADS - ASME CODE CARBON STEEL 4.2.4. MECHANICALLY EXPAND THE TUBES 1/8" FROM THE INNER o 3 lts TS MDMT|  —p0 ok atl aso lest
1.3.1.3. SHELL - ASME CODE CARBON STEEL FACE OF THE TUBESHEET FOR A LENGTH OF 1-1/2" WITH A 3
1.3.1.4. TUBESHEET - ASME CODE CARBON STEEL TO 4% REDUCTION IN NOMINAL TUBE WALL THICKNESS TS MDMT °F AT PSI
1.3.1.5. TUBES - ASME CODE CARBON STEEL COVERING THE RECESSED GROOVES.
1.3.1.6. GASKETS - COMPRESSED FIBER 4.3. TUBESHEET TEAR | i FES S/N kiR

1.3.2. CIRCUMFERENTIAL MEASUREMENT - 1° = 0.471" (54" OD) 4.3.1. TUBE SHEET TO RING FLANGE CUMULATIVE BOW - c —a0l_o6

1.3.3. CORROSION ALLOWANCE (CA) -ALL INTERNAL PRESSURE PERIPHERAL GASKET CONTACT SURFACES SHALL HAVE A
RETAINING BOUNDARIES EXCEPT TUBES FLATNESS TOLERANCE OF +/- 0.031" MAX DEVIATION OVER A o o
1.3.3.1. SHELL SIDE - 0.0625" 20° ARC.
1.3.3.2. TUBESIDE - 0.0625" 4.3.2. MACHINE PASS PARTITION LANE FLUSH WITH THE SURFACE

1.3.4. BACKING RINGS ARE ALLOWED OF INNER EDGE OF GASKET DIAMETER (TOLERANCE OF

1.3.5. WIND OR SEISMIC LOADS - CONSIDERED +0.000" / -0.016").

1.3.6. POST WELD HEAT TREATMENT (PWHT) - NOT CONDUCTED 4.3.3. MINIMUM TUBE SHEET THICKNESS AT GASKET SEATING

1.4. INSPECTION/TESTING SURFACE

1.4.1. CUSTOMER HOLD POINTS - (TO BE DETERMINED) 4.3.3.1.AT CENTER OF TUBESHEET - 4.00" (0.125 CA)
1.4.2. RADIOGRAPHY (RT) - IN ACCORDANCE WITH PARAGRAPH 4.3.3.2. AT FLANGE EXTENSION - 2.235" (NO CA)
UW-51. 4.4. HEAD ASSEMBLY F R RELEASE 0253091871
1.4.2.1. FRONT COVER ASSEMBLY (171-70192D-000) 4.4.1. STAMP NATIONAL BOARD NUMBERS ON ALL REMOVABLE
1.4.2.1.1. HEAD - SPOT (1.00 EFFICIENCY) COVERS, CHANNELS AND BONNETS.
1.4.2.1.2. SHELL - SPOT (0.85 LONG. AND 0.85 CIRCUM. 4.4.2. STAMP MATCHING MARKS TO ALIGN REMOVABLE PARTS. NAMEPLATE, ASME CODE
EFFICIENCY) 4.4.3. PRIME CARBON STEEL TUBESHEET AND NOZZLE FLANGES HEAT EXCHANGER
1.4.2.2. SHELL ASSEMBLY (0530818S-21) OUTSIDE THE GASKET SEATING SURFACE PRIOR TO BOLT UP.
1.4.2.2.1. SHELL - SPOT (0.85 LONG. AND 0.85 CIRCUM. 4.4.4. HEAD INSTALLATION 5 5
EFFICIENCY) 4.4.4.1.FASTENERS - SA193-B7
1.4.2.3. REAR COVER ASSEMBLY (171-80157-000) 4.4.4.2.COAT FASTENERS WITH NEVER-SEEZ COMPOUND.
1.4.2.3.1. HEAD - SPOT (1.00 EFFICIENCY) 4.4.4.3. TACK GASKETS IN PLACE USING 3M 711 ADHESIVE. 4 4
1.4.2.4. ALL T-JOINTS MUST BE RADIOGRAPHED 4.4.4 4. EXTEND STUDS 3/8" MAX BEYOND ACCOMPANYING
1.4.3. DYE PENETRANT TEST (DPT) - NOT REQUIRED NUTS. CERTIFIED BY
1.4.4. HELIUM LEAK TEST - NOT REQUIRED 4.45. TESTING FES SYSTEMS, INC.
1.4.5. POSITIVE MATERIAL IDENTIFICATION (PMI) - NOT REQUIRED 4.4.5.1.PRESSURE TEST EACH PAD WITH 25 PSIG AIR
2. Preparation 5. Hydrostatic Pressure Test W SS MAWP 300 PST AT 200 °F

2.1. CLEAN AND GRIT BLAST ALL CARBON STEEL INTERNAL SURFACES 5.1. SHELL SIDE O N e
TO NEAR BARE WHITE METAL BEFORE FABRICATION OF PARTS, 5.1.1. CLOSE ALL OPENINGS FOR TESTING.

EXCLUDING TUBING. 5.1.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE RT 3 1SS SS MDMT °F AT PSI
3. Welding Requirements TESTING.

3.1. ACCEPTABLE WELDING PROCESSES (1/2" MAX FILL PER PASS). 5.1.3. APPLY 390 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-10 TS MAWP| 450 PST AT| 200 |°F
3.1.1. SMAW - LOW HYDROGEN ELECTRODE (E-7018) ONLY USING APPROVED MINERAL OIL. DRAIN APPROPRIATELY. e T e atl a9 les
3.1.2. GMAW - MAY ONLY BE USED FOR ROOT PASS IN PRESSURE 5.2. TUBE SIDE

WELDS 5.2.1. CLOSE ALL OPENINGS FOR TESTING. TS MDMT oF AT o<1
3.1.3. SAW 5.2.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE
314. GTAW TESTING. YEAR BHHH FES S/N HEH#
3.1.5. FCAW 5.2.3. APPLY 585 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-10 .

3.2. USE WELDING PROCEDURES WPS 102 AND WPS 601 FOR ALL SHELL USING APPROVED MINERAL OIL. DRAIN AND EVACUATE.

SIDE AND TUBE SIDE CARBON STEEL WELDING REQUIREMENTS. 6. Preparation for Shipment o o

3.3. USE TGAW WELDING PROCEDURE WPS 1408 FOR SEAL WELDING 6.1. PAINT SYSTEM - SYSTEM 2 (BLAST, PRIMER, ONE COAT AMERLOCK
TUBES TO TUBESHEETS. GRAY, GR2)

3.4. ALL WELDS MUST BE FULLY FUSED THROUGHOUT. 6.2. NITROGEN CHARGE - 5 PSIG (SHELL SIDE AND TUBE SIDE).

3.5. SINGLE OR MULTIPLE PASSES ON ALL WELDS 6.3. PACKAGE - MOUNT UNIT ON WOOD BLOCKS FOR DOMESTIC

3.6. PEENING IS NOT ALLOWED. TRANSPORT.

3.7. DO NOT WELD ATTACHMENTS ACROSS WELD SEAMS. 7. Documentation

3.8. CONTINUOUS SEAL WELD STRUCTURAL SUPPORTS UNLESS 7.1. ASME U-1 FORM
OTHERWISE NOTED. 7.2. PRESSURE TEST REPORTS

3.9. HOT FORMING IS NOT ALLOWED EXCEPT FOR DISHED HEADS. 7.3. HYDROSTATIC PRESSURE TEST CERTIFICATE FIIR RELEASE 05309181

7.4. HYDROSTATIC PRESSURE TEST RECORDER CHART
7.5. NAMEPLATE FACSIMILE
7.6. MATERIAL TEST CERTIFICATES - SHELL, ELLIPTICAL HEADS, GIRTH NAMEPLATE, ASME CODE
FLANGES AND TUBES, NOZZLE PIPES
7.7. CERTIFICATES OF CONFORMANCE - NOZZLE FLANGES AND AEAT EXCHANGER
COUPLINGS
7.8. WELDING PROCEDURE SPECIFICATIONS (WPS) © ©
7.9. PROCEDURE QUALIFICATION RECORDS (PQR)
7.10. X-RAY READER SHEETS .
7.11. VESSEL AS BUILT DRAWING
7.12.  ASME DESIGN CALCULATIONS @ CERTIFIED BY
FES SYSTEMS, INC,
W SS MAWP 300 PST AT 200 °F
SS MDMT —-20 °F AT 300 PSI
RT 3 |SS SS MDMT °F AT PSI
TS MAWP 450 PST AT 200 °F
RT 3 |TS S MDMT —-20 °F AT 4350 PSI
S MDMT °F AT PSI
YEAR HHHH FES S/N HHHH
E-S5803—26
O O
CERTIFIED
BY
FES, INC.

SIGNATURE: P. ARSLAIN paTE:10/7/05

10/17/05

QTY. ITEM 011 WAS 6.0000

DRP|PFA

10/7/05

UPDATED PER CUSTOMER MARKUP DRP|PFA

DATE

REVISION

BY | AP | REV | DATE REVISION BY | AP | REV | DATE REVISION

BY

AP

REV

DATE

REVISION

BY

AP

REV | DATE REVISION BY | AP | REV | DATE REVISION BY | AP

EMPTY WT: EXCHANGER
OPERATING WT:

46,790 LBS,

LBS,

FULL  WT: TOTAL

/6,390 LBS,

TAS C/0 SHELL MAHOGANY RESEARCH PROJECT
FREEZE WALL TEST

RIO BLANCO COUNTY, COLORADO

SHELL PO NO. 4500183121

SPECIFICATIONS

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOLERANCE = +

MAT'L = SEE BILL OF MAT'L
WT. =

DO NOT SCALE

G=A

FES Systems Inc.

CO2 CONDENSER, BXM

54”7 DIA X 3607 NTL
WITH 12” DAl X 296.50” OAL MANIFOLD

DWG.NO.
05309185—11

SHT.NO. 4 OF 4

DATE 8/31/05
pweBY___ DRP
APPBY___ PFA

E

SCALE__1/16" = 1" [ORIG.NO. 0530918S—11

E

.

CONFIDENTIAL: THE INFORMATION HEREON IS CONFIDENTIAL AND MAY NOT BE REPRODUCED OR DIVULGED WITHOUT THE WRITTEN PERMISSION OF FES SYSTEMS INC.




FORM U1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS

As Required by the Provisions of the ASME Cade Rules, Section VITE, Division 1 Form # NB-26, Rev. |

GoA
| Y | FES Systems Inc,

Refrigeration bivision

FES Sales Order 8 ”Al)i;lg;ﬁ_i‘i‘}
1. Manufactured and certified by: FES Systems Ine. 3475 Board Road PO Box 2306 (17405) York PA 17402
(Name and Address of Manufacturer)
2. Manufactured for: Turbine Air Systems, Lid. 4300 Dixie Drive; Houston, TX 77021
(Mame and Address of Purchaser)
3. Location of installation: SHELL EXPLORATION & PRODUCTION CO.  NW COLORADO
(Name and Address)
4, Type: Horizontal 547 OD x 360" NTL CONDENSER, BXM 050353
(Horiz.,, vert, or sphere) (Tank, separator, jka. Vessel, beat exh | elc) {(Migr's. Serial No o
- . 05300185-11E REV B-1 14401 2005

{CRNG (Drawing No ) (Mat'l Bd. No) (Year builty

5. ASME CODE, Section VI, Div. 1. 2004/~ - -

. [Edition and Addenda (date)] {Code Case Nos.) (Special Service per UG-120d)
Items 6-11incl. to be completed for single wall vessels, Jackets of jacketed vessels, shell of heat exchangers, or chamber of multichamber vessels.

6. Shell: (2} No. of course(s) 3 (b) Overall length (ft & in) 28 2,757
Course{s) Material Thickness Long Joint (Cat A, B & () Circum. Joint {Cat A, B & ) Heat Treatment
MNa. Diameter (in} Length {(t & i) Spec/ Grade er Type Tom, Corr. Type Full, 8pot, None Eff. Type Fuli, Spot, None Eff Temp. Time
2 547 97 10" SA 316-70 5257 0627 T-1 Spot 85 T-1 Spot 85 - -
i 547 97 6.75" SA 516-70 5257 062" T-1 Spot 85 T-1 Spot 85 - -
7. Heads: (a) (b}
(Mat’l Spec. No., Grade or Type) (FLT. ~ Time & Temp. ) (Mat’l Spec. No_, Grade or Type) (H.T. - Time & Temp. )
(Tlgsc;:;gm Thickness Radius Eiliptical Conical Hesispherical Fiat Side to Pressure Category A
Ends Min, Corr, Crowm Kruckle Ratio Apex Angle Radiug Diameter Convex Concave Type Full, Spot, None Eff.
(a)
(b)
If removable, bolts used (describe other fastenings): -
(Material, Spec. No., Grade, Size, No.)
&. Type of Jacket: - Jacket closure -
Describe as ogee & weld, bar etc.
If bar, give dimensions ) If bolted, desecribe or sketch.
. MAWP: 360 - psi at max. temp. 200 - °F. Min. design metal temp. -20 °F at 300 psi.
Gisternal} {exzernal} (internal} {exiernal)
18, Impact test: Mo per UCS 66(b) at test temperature of - °F.
{Indicate yes or no and the component(s) impact tested]
11. Hydro., pneu., or comb. test press. 3590 psi Proof test N/A
Items 12 and 13 to be completed for tube sections.
1Z. Tubesheet: SA 516-70 60.5” 4.50” 0627 WELDED
{Stationary (Mat™l Spec. No }} [Dia., In. (subject to press.j] (MNom. thk,, in} (Corr. Allow., in) [Attachment (welded or bolted)]
N/A N/A MNIA N/A N/A
{Floating (Mat’l Spec. No.j} (Dia., in) (Mom. thk,, )} (Corr. Allow, in) (Attachment)
13. Tubes: SA 214 7567 .083” 1207 Straight
(Mat’l Spec. No., Grade or Type) (0D, in} (Nom. thk., in. or gauge) (Mumber) [Type (Straight or Uj}
Items 14-18incl to be completed for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell (a) No. of course(s) (b) Overall length (ft & in.}:
Course(s} Material Thickness Long. Joint (Cat. A} Circum. Joint (Cat. A, B, &C) Heat Treatment
No. Diameter, in. Length (ft & in) Spec/Grade or Type Nom. Corr, Type Full, Spot, None Eff Type Full, Spot, None Ef. Temp. Time
3 547 24”7 SA 516-70 875" 0627 T-1 Spot 85 T-1 Spot 85
15. Heads: (a) SAS16-70 (b} SAS516-70
(Mat’l Spec. No., Grade or Type) (HLT. - Time & Temp. ) (Mat’t Spec. No., Grade or Type) (FL.T. ~ Time & Temp. )
Location (Top, Thickness Radtus Flat Side to Pressure Category A
Bottom, Ends) Mis Corr, Crown Kruckle Diameter Convex Concave Type Full, Spot, None Eff
(a} Ead B757 0627 - ELLIP 21 - - - - P4 S None 160
(&) End 8757 0627 - ELLIP 2:% - - - - X S None 100
If removable, bolts used (describe other fastening) Bolts, SA 193-B7, 1,257, (128) ; Nuts, SA 19428, 1.257, (256

(Mat’l Spec. No., Grade, size, Noj
. i .
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Retrigneation Givision

16. MAWP: 450 - psi at max. temp 200 - °F. Min design metal temp. 20 °F at 450 psi
(internal) {extermaly (isterral) (extermal)
17. Impact test: No Per UCS 66(b) at test temperature of - °F.
(Indicate yes or no and the components(s) impact tested)
18. Hydro., priew., or comb. Test press. 585 Proof test -
18. Nozzles, Inspection, and safety valve openings:
(toten H»E:;;g(};;m ) No Diaz?;ezer Flange Type Material Naozzle. Thickness Rei:?;fg«nggm How Attac?xid ” rngmi
vet, Lutlet, Drasn, ete or Size Hozzle Flange Nom Corr ateria Nozzle Flange {Insp. Open}
TS CONNECTION 22 B - SA 105 - 30004 0627 . UWi6,ie -
TS CONNECTION i & W 300# SA S3-B SAL0S SCH 80-46 0627 SA 51670 UW16.ic welded -
TS CONMECTION 1 g™ WN 3004 SAS3-B SA105 SCH 80-40 4627 SA 51670 UWis ie welded
5§ CONWECTION 5 2" - SA 105 - 3000 # 0627 - UW16 1c - -
55 CONNECTION i 127 SUMP SA S3-B 5A234 SCH 80-STD 0827 SA 516-70 UWié.ic welded
S5 CONNECTION 3 750" - SA 105 - 30004/ 0627 - UWi6.ic - -
S5 CONNECTION 2 6" - SA 53-B - SCH 80-40 D627 SA 516-70 JW16.1c - -
58 CONNECTION 1 1.500" - SA 105 - 3000 # 0627 - UW16.1.¢
RISERS 4 8" - SA 53-B - SCH 8¢ L0627 SA 516-7G UWi6.ic - -
20. Supports: Skirt No Lugs 3 Legs 2 Others 6 Supports  Attached  Welded 1o O.D. of vessel
(Yes or No) (No.} (No.j (Describe) (Where and How)

21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of the
report: (List the namne of part, item number, mfg’s. name and identifying number)

22. Remarks: (This vessel not designed for lethal or nuclear service.) Exempt from impact testing per UCS-66(b}

Inspection opening exempt per UG-46(a) 2 Weld Neck Ring flanges, SA 350 LF2, 547 Dia., x 4.5” Thk. SPOT X-RAY TOHEAD

CERTIFICATE OF SHOP COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME Code for Pressure Vessels, Section VI, Division 1.

“U” Certificate of Authorization Number: 12,647 Expires 5/14/2008 j
Date //-)6-20085" Name FES Systems Inc. Signed /5, P ——
{(Manufacturer} {Representative)

CERTIFICATE OF SHOP INSPECTION
I the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of PA and employed by HSBCT of Hartford, CT

have inspected the pressure vessel described in this Manufacturer’s Data Report on ll-{6-rpp S

state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME Code, Section
VI Division 1. By signing this certificate neither the Inspector nor his emgloyer makes any warranty, expressed or implied, concerning the pressure
vessel described in this Manufacturer’s’ Data Report. Furthermorg, f£itéy the Inspector nor his employer shall be liable in any manner for any

personal injury or property damage or Windﬁrﬁsmgg Connected with this inspection.
Date /0 ( £-200 S Signed oz =

, and

7 Commissions ~~F3/€ 40 4 g2 S v/
(Authorized Inspector) (Nat’t Board incl. endorsements, State, Province, and No.)
CERTIFICATE OP{FIELD ASSEMBLY COMPLIANCE
We certify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the
Requirements of ASME Code, Section VI, Division 1. U Certificate of Authorization No.

Expires

Date Name Signed

— (Assembler)
CERTIFICATE OF FIELD ASSEMBLY INSPECTION
I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of and employed by

(Representative)

of

, have compared the statements in this Manufacturer’s Data Report with the described pressure vessel
and state that parts referred to as data items

, not included in the certificate of shop inspection, have been
inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance

with the ASME Code, Section VIIT, Division 1. The described vessel was inspected and subjected 1o 2 hydrostatic test of psi.
By sigring this certificate neither the Inspector nor his employer makes any warranty, expressed or implied conceming the pressure vessel
described in this Manufacturer’s’ Data Report. Furthermore, neither the Inspector nor his employer shall be lable in any manner for any personal
injury or property damage or loss of any kind arising from or connected with this inspection.

Date . ~ Signed

.. ... Commnissions

{Authorized Insnector)
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FES Sales Order # -ﬁﬁf“ﬂ.‘i‘ﬂ_
1. Manufactured and certified by:
(Name znd Address of Manufacturer)
2. Manufactured for: Turbine Air Systerns, Ltd. 4300 Dixie Drive; Houston, TX 77021
(Name and Address of Purchaser)
3. Location of installation: SHELL EXPLORATION & PRODUCTION CO.  Nw COLORADO
(Name and Address)
4. Type: Horizontal 54”7 OD x 3607 NTL CONDENSER, BXM 0350358

(Horiz.., vert, or sphere} (Tank, separator, jki. Vessel, heat exh., ete.)

- 05309185-11E REV B-1 14406 2005

(Mfer’s. Serial No.)

(CRI) (Drawing No.j (Nat’f Bd. No.)

(Year built)
8. ASME CODE, Section VIII, Div. 1. 2004/- ~ -

[Edition and Addenda (date)] {Code Case Nos.)
Items 6-11incl. to be completed for single wall vessels, Jackets of jacketed vessels, shell of heat exchangers, or chamber of multichamber vessels.

(Special Service per UG-120d)

6, Shell: (a)  No. of course(s) 3 (b)  Overall length (ft & in) 297 2,757
Course{s} Material Thickness Long foint (Cat A, B & C) Circum. Joint (Cat A, B & C) Heat Trestrnent
No. Diameter (in) Length (R & in} Spec. Grade or Type Nom. Corr, Type Full, Spot, None Eff. Type Full, Spot, None Ef Temg. Time
2 547 9* 10" SA 516-70 6257 0627 T-1 Spot &5 T-1 Spot 85
i 547 ¥ 675" SA 51670 6257 0627 T-1 Spot 85 T-1 Spot &5 -
7. Heads: (a) (b}
(Mar’} Spec. No., Grade or Type) (H.T. ~ Time & Temp. )] (Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. )
TL"C};‘""“ Thickness Radius Elfipticat Conical Hemispherical Flat Side to Pressure Category A
¢ e%n(;t)tmm Min, Corr. Crown Kruckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Ef
(a)
(b)
If removable, bolts used (describe other fastenings): -
(Material, Spec. No., Grade, Size, HNo.}
8. Type of Jacket: - Jacket closure -
Deseribe as ogee & weld, bar etc.
If bar, give dimensions ) If bolted, describe or sketch.
9. MAWP: 300 - psi at max. temp. 200 - °F. Min. design metal ternp. -20 F at 300  opsi.
{internal} {external} {internal) {external}
10. Impact test: No per UCS 66(b) at test temperature of - °F.
[Indicate yes or o and the component(s) impact tested]
11. Hydro., pneu., or comb. test press. 390 psi Proof test N/A
ltems 12 and 13 to be completed for tube sections.
12. Tubesheet: SA 516-70 60.5” 4.507 .062” WELDED
[Stationary (Mat’} Spec. No )] [Dia., In. (subject to press )} (Hom. thk., in.) (Corr. Allow., in} [Attachment (welded or bolted)]
N/A N/A N/A N/A N/A
{Fioating (Mat’] Spec. No.jl (Dia., in.) (Nom. thk., in.) {Corr. Allow., in.) (Attachment)
13. Tubes: SA 214 7507 083 1207 Straight
(Mat’ Spec. No., Grade or Type} OD., in) (Nom. thk., in. or gauge) (Number) [Type (Straight or U]

Items 14-18 incl. to be completed for inner chambers of. Jacketed vessels or channels of heat exchangers.

14. Shell (a) No. of course(s) {(b) Overall length (ft & in.):
Course(s) Material Thickness Long. Joint (Cat. A} Clreum. Joint {Cat. A, B, &C) Heat Treatment
No. Diameter, in, Length (& & in) Spec./Grade or Type Nom. Corr, Type Full, Spot, None Eff Type Full, Spot, Noae Eff. Temp. Time
1 547 24» SA 516-70 8757 0627 T-1 Spot 85 T-1 3pot &5
15. Heads: {a) SAS516-70 (by SAS516-70
(Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. ) (Mat'] Spec. No., Grade or Type) (HT. - Time & Temp. )

Location (Top, Thickness Radius t Conical Hemispherical Flat Side to Pressure Caregory A

Bottom, Ends} Min. Corr. Crown Kruckle Ratio Apex Angle Radius Diamerer Convex Concave Type Full, Spot, None Eff.
a End 70 0627 - ELLIP 2:3 - - - - X S None 100
(i)—wl End 8737 0627 ELLIP 2:1 - - - - X S None 100

If removable, bolts used (describe other fastening) Boits, SA 193-B7, 1.25”, (128) ; Nuts, SA 1942H, 1.257, (256}

(Mat't Spec. No., Grade, size, No.)
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16. MAWP: 450 - psi at max. temp 260 - °F. Min design metal temp. =20 _ Fat 450 psi
{interial} {external} (intemal} {extemal}
7. Impact test: No Per UCS 66(b) at test temperature of - °F.
{Indicate yes or no and the components(s) {mpact tested}
18. Hydro,, pneu., or comb. Test press. 583 _ Prooftest -
19. Nozzles, Inspection, and safety valve openings:
Purpose N Diameter Flange Tyne Material Nozzle. Thickness Reinforcement How Anached Location
(Inlet, Gutlet, Drain, etc) o or Size ange Sy Nozzrde Flange Nem Corr. Material Nozzle Flange {Insp. Open)
TS CONNECTION 2-2 157178 - SA 105 - 30004 0627 - UWib.ie
TS CONNECTION i 8" WIN 300# SA 53-B SATOS SCH 86-40 0627 SA 516-70 UWi6 1c welded -
T8 COMNECTION i U WN 3004 SA 53-B SA10S SCH 80-40 0627 SA 516-70 UWi6.1c welded
S$S CONNECTION 5 2 - SA 05 - 3000 4 062™ - UWi6.1c - -
SS CONNECTION i 12v SUMP SA 53-B SAZ34 SCH 80-STD 0627 SA 516-70 UWig e welded
S§§ CONNECTION 3 1507 - SA 103 - 30004/ 0627 - UWi6.ic - . -
S§ CONNECTION 2 6" - SA 53-B - SCH 80-40 o627 SA 516-70 UWi6.1c - -
S8 CONNECTION i 1.500™ SA 105 - 3000 # 0627 - UWiéic
RISERS 4 g - SA 53-B - SCH 80 G627 SA 516-70 UWi6.1c - -
20. Supports: Skirt No Lugs 3 Legs 2 Others 6 Supports Attached  Welded to O.D. of vessel
PP BS g I
(Yes or Noj {No.j {No.) {Describe) {Where and How)

21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of the
report: (List the name of part, item number, mfg’s. name and identifying number)

22. Remarks: (This vessel not designed for lethal or nuclear service.) Exempt from impact testing per UCS-66(b)

Inspection opening exempt per UG-46(2) 2 Weld Neck Ring flanges, SA 350 LF2, 54” Dia., x 4.5” Thk. SPOT X-RAY TO HEAD

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements made in this report are correct and that all details of desi gn, material, construction, and workmanship of this vessel
conform to the ASME Code for Pressure Vessels, Section VIIL Division 1. :

“U” Certificate of Authorization Number: 12,647 Expires 5/14/2008
Date /7~ 0&»;1005]3\73111@ FES Systems Inc. Signed ﬁ. e W
[

(Manufacturer) (Representative)

CERTIFICATE OF SHOP INSPECTION
L, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province

of PA and employed by HSBCT of Hartford, CT
have inspected the pressure vessel described in this Manufacturer’s Data Reﬁ on /12~ 06-Danz , and
state that, to the best of my knowledge and belief, the Manufacturer has_cofistrucied this pressure vessel in accordance with ASME Code, Section

VI, Division 1. By signing this certificate neither the Inspector nor/hgs‘ p!ayer makes any warranty, expressed or implied, concerning the pressure
vessel described in this Manufacturer’s’ Data Report. Furthermore, 4 &ér the Inspector nor his employer shall be liable in any manner for any
personal injury or property damage or a loss of any ki asistre o gpor connected with this inspection.

s ommissions /\/G (2 2 Q /A4 f/:—}(i 97«2/1\", V/i

P 3 ~, .
Date/ L~ é‘z A/QQUS!gned 4 = o
{Authorized H{s/pector) (Nat’l Board incl. endorsements, State, Province, and No.}

CERTIFICATE OFFIELD ASSEMBLY COMPLIANCE
We certify that the statements on this report are correct and that thé field assembly construction of all parts of this vessel conforms with the
Requirements of ASME Code, Section VIII, Division 1. U Certificate of Authorization No. Expires

Date Name Signed

T (Assembler) {Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION
L the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of - and employed by

of , have compared the statements in this Manufacturer’s Data Report with the described pressure vessel
and state that parts referred to as data items . not included in the certificate of shop inspection, have been
inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance

with the ASME Code, Section VIII, Division 1. The described vessel was inspected and subjected to a hydrostatic test of psi.
By signing this certificate neither the Inspector nor his employer makes any warranty, expressed or implied concerning the pressure vessel

deseribed in this Manufaciurer's” Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal

injury or property damage or loss of any kind arising from or connected with this inspection.

Dae Signed

(Authorized Inspector) (Nat’"l Board incl. endors

\ State, Province, and Mo )
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1. Manufzctured and certified by:

FES Systems Inc. 3475 Board Road PO Box 2306 (17405) York PA 17402

(Name and Address of Manufacturer)

2. Manufactured for:

Tusbine Air Systems, Lid. 4300 Dixie Drive: Houston, TX 77021

(Name and Address of Purchaser)

3. Location of instaliation: SHELL EXPLORATION & PRODUCTION CO.  NW COLORADO
{Name and Address)
4. Type: Horizontal 547 OD x 360" NTL CONDENSER, BXM 050357
(Honiz.., vert, or sphere) (Tank, separator, jkt. Vessel, heat exh , etc ) (Wifgr’s. Serial No.j
- 05309188-11E REV B-1 14405 2003
(CRIY ) (Drawing No ) (Nat't Bd No) (ear built)

5. ASME CODE, Section VIII, Div. 1. 2004/-

{Edition and Addenda (date)} {Code Case Nos ) (Special Service per UG-120d)

Items 6-11 incl 16 be completed for single wall vessels, Jackets of jacketed vessels, shell of heat exchangers, or chamber of multichamber vessels.

6. Shell: (a) No. of course(s) 3 {b)  Overall length (ft & in) 29° 275
Course(s) Matertal Thickness Long Joint (Cat A, B & C} Circum. Joint {Cat A, B & C) Heat Treatment
No. Driameter (in) Length (f & in) Spec./ Grade ar Type Nom. Corr Type Full, Spot, None Eff. Type Fuli, Spot, None Eff Temp. Time
2 547 97107 SA516-70 6257 0627 T-1 Spot 85 T-1 Spot &5 -
1 547 9 6.75” SA 516-7G 6257 0627 T4 Spot 85 T-1 Spot 85 - -
7. Heads: (a} (b)
(Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. } (Mat'l Spec. No., Grade or Type) (H.T. ~ Time & Temp. )]
Location Thickness Radius Eliiptical Conical Hemispherical Flat Side to Pressure Category A
(Top Bottom, Rati Apex Angl Radi Diamet
Ends) Min. Corr. Crown Kmckie tio pex Angle Adius tameter Convex Concave Type Full, Spot, None Eff.
()
(v)
If removable, bolts used (describe other fastenings): -
(Material, Spec. No., Grade, Size, No.)
8. Type of Jacket: - Jacket closure -
Describe as ogee & weld, bar etc.
If bar, give dimensions T If bolted, describe or sketch:
9. MAWP: 300 - psi at max. temp. 200 - °F. Min. design metal temp. =20 °F a 300 psi.
{internal} {external) {internal) {extemal)
10. Impact test: No per UCS 66(b) at test temperature of - - °F.
{Indicate yes or no and the component(s) impact tested]
11. Hydro,, pneu., or comb. test press. 350 psi Proof test N/A
Ttems 12 and 13 to be completed for tube sections.
1Z. Tubesheet: SA 516-70 60.5” 4.50” 062 WELDED
{Stationary (Mat’] Spec. No Jj [Dia., In. (subject to press.)] (Nom. thk., in} (Corr. Allow., in.} {Attachment (welded or bolted)]
N/A N/A N/A N/A N/A
{Floating (Mat’} Spec. No Jj (Dia., in) (Nom. thk., ) {Corr. Allow ., in) {Attachment)
13. Tubes: SA 214 7507 083”7 1207 Straight
(Mat'l Spec. No., Grade or Type) (0D, ) (Nom. thk., in. or gauge)} (Mumber) [Type (Straight or Uy}
ltems 14-18 incl. 10 be completed for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell (a) No. of course(s) (b} Overall length (ft & in.):
Course(s) Material Thickness Long. Joint (Car. A} Circum. Joint (Cat. A, B, &C) Heat Treatment
No. Diameter, in. Length (R & in) Spec/Grade or Type Nom, Corr. Type Full, Spot, None EH Type Full, Spot, None Eff Temp, Time
] 547 24" SA 516-70 8757 0627 T-1 Spot 85 T-1 Spot 85
15. Heads: (a) SAS516-70 (b SA516-70
{Mat’l Spec. No., Grade or Type) (H.T. -~ Time & Temp. } (Mat'l Spec. No., Grade or Type} (H.T. - Time & Temp. )
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom, Ends) Min Corr. Crown Knuckie Ratio Apex Angle Radius Diamerer Convex Concave Type Full, Spat, None Ef.
(2} End 8757 0627 ELLIP 21 - - - - X S None 100
&) Ead 8757 0627 - ELLIP 21 - - - - X S None 160

If removable, bolts used (describe other fastening) Bolts, SA 193-B7, 1.25”, (128) ; Nuts, SA 1942H, 1.257, (256)

(Mat’t Spec. No., Grade, size, No )
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16. MAWP: B psiatmax. temp 200 . F Min design metal temp. 20 °Fat _450  psi,
{ {internal) {external}
17. Impact test: No Per UCS 66(b) at test temperature of - °F.
(Indicate yes or no and the components(s) fmpact tested)
18. Hydro,, pneu,, or comb. Test press, 585 Proof test
19. Nozzles, Inspection, and safety valve openings:
Purpose y Diameter N Material MNozzle. Thickness Reinforcement How Anached Location
(Inlet, Cutlet, Drain, etc) 0. oF Size Flange Type Nozzie Flange Nom. Corr. Material Tz Flange (Insp. Open.)
TS CONNECTION 22 57175 - SA 1035 - 30004 062" UWi6.le - .
TS CONNECTION 1 §” WN 300# SA 53-B SAL05 SCH 80-40 0627 SA 516700 | UWISle welded
TS CONNECTION i 10” WN 300# SA 53-B SA105 SCH 80-40 0627 SA 516-70 UW16.1c welded
5§ CONNECTION 5 P - SA 105 - 30600 # 0627 - UW16.1c . B
S8 CONNECTION H 2 SUMP 5A53-B 5A234 SCH B0-STD 0627 SA 516-70 UWié.1c welded
5§ CONNECTION 3 2507 - SA 105 - 30004/ 0627 - UwWié.lc B B
58 CONNECTION 2 [ - SA 53-8 - SCH 80-40 0627 SA 516-70 UWié.ic - -
58 CONNECTION i 1,500 - SA 103 - 3000 4 0627 UwWi6.lc
RISERS 4 8" - SA 53-B - SCH 80 0627 SA 516-70 UWi6.1c - -
20. Suppons: Skdrt No Lugs 3 Legs 2 Others 6 Supports Attached  Welded 1o O.D. of vesse]
(Yes or Nojy (No.} (No.} (Describe) {Where and How}

21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of the
report: (List the name of part, item number, mfg’s. name and identifying number)

22. Remarks: (This vessel not designed for lethal or nuclear service.) Exempt from impact testing per UCS-66(b)

Inspection opening exempt per UG-46{a) 2 Weld Neck Ring flanges, SA 350 LF2, 54" Dia, x 4.5 Thk. SPOT X-RAY TO HEAD

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME Code for Pressure Vessels, Section VI, Division 1.

“U” Certificate of Authorization Number: 12,647 Expires 5/14/2008 .
Date //-23-3 60& Name FES Systems Inc. Signed /<, Via) /o ,,M
(Manufacturer) C (Representative)

CERTIFICATE OF SHOP INSPECTION
I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of PA and employed by HSBCT of Hartford, CT

have inspected the pressure vessel described in this Manufacturer’s Data%{epan on [l 2.3 - 2005 ; and
state that, to the best of my knowledge and belief, the Manufacturer hayoonstructed this pressure vessel in accordance with ASME Code, Section
VI, Division 1. By signing this certificate neither the Inspector npr ?&sifempiﬁyer makes any warranty, expressed or implied, concerning the pressure

vessel described in this Manufacturer’s’ Data Report. Furthcn;x?;rf geither the Inspector nor his emplover shall be liable in any manner for any
o © - . -
L or connected with this inspection.

personal injury or property damage or a loss of 1 y'ki; d arj on. .
/‘“ "/ Commissions w~B 3 /P59 /4 ﬁﬂ?ﬂ’?/s 4

Date ({-1 357085 Signed ’

) (ﬂut}mrizehj Inspector) [ (Mat’l Board incl. endorsements, State, Province, and No.}

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the
Requirements of ASME Code, Section VIII, Division 1. U Certificate of Authorization No. Expires

Date ~ Name Signed

{Assembler) (Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspeciors and/or the State or Province
of and employed by

of . have compared the statements in this Manufacturer’s Data Report with the described pressure vessel
and state that parts referred to as data items

, not included in the certificate of shop inspection, have been
inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance
with the ASME Code, Section VIII, Division 1. The described vessel was inspected and subjected to a hydrostatic test of

By signing this certificate neither the Inspector nor his employer makes any warranty, expressed or implied concerning the pressure vessel
described in this Manufacturer’s” Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal
injury or property damage or loss of any kind arising from or connected with this inspection.

Date Signed

psi.

Commissions

{Authorized Iy cror) (Nat'l Board incl en

sments, State, Province, and Mo )
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HEAT EXCHANGER SPECIFICATION SHEET

AT SHELL OIL CO “*ALTERNATE*
2 { Location;
3 | Service of Unit: CO2 CONDENSER Our Reference:
4 {ltem No,:E-4 Your Reference:
5 | Date:04-13-05 Rev No.:0 Job No.:
B |Size 53-360 Type BXM hor Connected in 1 parallel 1 series
7 | Surffunit(eff) 6964 ft2, Shells/unit 1 Surfishell(eff) 6964 ft2
8 PERFORMANCE OF ONE UNIT
9 | Fluid allocation Shell Side Tube Side
10 | Fluid name AMMONIA co2
11 | Fluid quantity, total ib/h 36976 118350
12 Vapor (infout}) th/h 7395 36976 118350
13 Liquid Ib/h 29581 118350
14 Noncondensable Ib/h
15 | Temperature {infout) F -2 -2 123 8
16 Dew point/bubble point F 8 8
17 | Density b/t3 41.503 0.1 2.721 61,458
18 | Viscosity cp 0.204 0.008 0.019 0.127
19 | Molecular weight, vapor
20 | Molecular weight, noncendensable
21 | Specific heat Btu/(Ib*F) 1.08 0.497 0.248 0.508
22 | Thermal conductivity Btu/{ft*h*F) 0.329 0.012 0.013 0.068
23 |Latent heat Btu/lb 571 571 46 112
24 | Inlet pressure psia 28.9 349
25 | Velocity ft/s 10.8
26 |Pressure drop, allow./calc. psi ! 2/ 0.945
27 | Fouling resist. {min.} ft2*h*F/Btu 0.0005 0.0005
28 |Heat exchanged 16900000 Btush; MTD (corrected) 10.0 F
29 : Transfer rate, service 244 dirty 254 ctean 358 Btu/(ft2*h*F})
30 CONSTRUCTICN OF ONE SHELL Sketch
31 Shell Side Tube Side
32 | Design/ftest pressure psig 300/code 450/code
33 | Design temperature F 200 200 3 %
34 | No. passes per shell 1 2 q m—— m)
35 | Corrosion allowance in 0.0625 0.0825 u ““E“" i
36 | Connections in in 8/B.W. 10/300
37 size/rating out in 8(3)/B.W. 6/300
38 ! f
39 | Tube no. 1207 od 0.75 ;thk-avg 0.083 in;length 30 ft;pitch 0.8375 in
40 | Tube type plain, SA-214 Material Cs | Pattern 30
41 | Shell CS id od 54 in | Shell cover
42 1 Channel or bonnet Cs , SA516-70 Channel cover
43 | Tubesheet-stationary C8, 8A516-70 Tubesheet-floating
44 | Floating head cover Impingement protection on bundie
45 | Baffles-cross CsS Type iull sup Cut (%d) ;Spacing: c/c 36.0 in
46 | Baffles-long Seal type Inlet 36 in
47 | Supporis-tube CS U-bend Type
48 | Bypass seal Tube-tubesheet joint exp./seal wid
49 | Expansion jaint Type
50 | Rho*V2-inlet nozzle 1449 Bundle entrance Bundle exit
51 | Gaskets-shell side Tube side comp. fiber
52 -floating head
53 | Code requirements ASME Code Sec Vil Div 1 TEMA class B
54 | Weight/shell 57284 Filled with water BB026 Bundle 37197 b
55 |Remarks
56
57

[#;]
o
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