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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 05000 |PROFILE, REPADS .500" THK SA516-70N 36 LBS TAG NUMBER JOB NUMBER CERTIEIED
E-5801-25 0530918P S
008 510-001320-090 128.0000 |[STUD, ALL THREAD 0.875"-09UNC X 10.50" SA320-L7 E _5 808 _8 5 053 09 1 8@ BY
009 510-001780-087 256.0000 |NUT, HEAVY HEX 0.875"-09UNC SA194-7 FES, INC.
010 510-002820-087 256.0000 |WASHER, FLAT STL 0.875" NOMINAL 1.75" OD X 0.9375 ID X .134 THK E-5803-25 0530918R SIGNATURE: P- ARSLAIN paTE, 10/7/05
011 161-00011B-002 9.0000 PAD, SUPPORT 4 X 4 X 1/4 W/ WEEP HOLE 12.LBS
C-2 | wans DISTRIBUTION: PLATE. ASSEMBLY. DRP|PFA TAS C /O SHELL MAHOGANY RESEARCH PROJECT SPECIFICATIONS EyAPORATOR, ”BXM
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ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT
0530918P-21 ASSEMBLY, SHELL & TUBESHEET 52" DIA X 360" NTL 35509 LBS 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 158 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 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
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 017 0530918P-21-17 0.5000 PROFILE, REPADS .500" THK SA516-70N 36.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 018 610-001930-075 2.0000 COUPLING, WHOLE 0.75" SW SA105 3000# 1.13LBS
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 019 806-00007M-0090 2.0000 PIPE, SMLS 0.75" SCH 80 (0.154) 9 LG SA106-B CUT TO LENGTH 4.13LBS
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 020 610-001930-150 2.0000 COUPLING, WHOLE 1.50" SW SA105 3000# 2.63LBS
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 021 806-00015M-0090 2.0000 PIPE, SMLS 1.50" SCH 80 (0.200) 9 LG SA106-B CUT TO LENGTH 6.LBS
007 170-80111A-002 1.0000 BRACKET, ASME NAMEPLATE 6.50" LEG 316L SS 022 610-001930-200 2.0000 COUPLING, WHOLE 2.00" SW SA105 3000# 4. LBS
008 530-00039B-000 1.0000 NAMEPLATE, ASME H. EX. 0.030" SST 6.0" X 6.0" 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 @ E % T ? @
009 024 610-00003C-086 2.0000 TRANSITION, TAPER 80-40 6.00" X 12.00" LG SA53-B / SA106-B SMLS 145LBS ) S
010 0530918P-21-10 2.0000 PROFILE, SADDLE PAD .625" THK X 16.00" W X 61.00" LG SA516-70 346. 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 BY
011 171-90232C-000 1.0000 PROFILES, LEG ASSEMBLY 52" DIA 48.000" OFF C-L 5/8" THK SA516-70 CS 421.LBS 026 0530918P-R04 798.0000 |INSERT, TUBE, TWISTED STRIP TURBULATOR .81"W X .035"TH X 360" SA304 APR 815 FES, INC.
012 171-90233C-000 1.0000 PROFILES, LEG ASSEMBLY 52" DIA 48.000" OFF C-L 5/8 " THK SA516-70 CS 421.LBS 027 3A078176-R09 110.0000 |BAR, RND .125" DIA. SA479-304L SS SIGNATURE: P. ARSLAIN pATE: 10/7/05
013 0530918P-41 1.0000 PROFILES, DISTRIBUTION PLATE ASSY 52" DIA 539. LBS
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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
W1
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CATALOG NUMBER 316l "
102 120 86.625
] ,‘6 ,‘6 B.75 6“ 3— [— — 6 “ "6 B.75 6“ " 6 —] - 3 “ "6 B.75 6“
r 3.827 _\
r77 1 A1/ I U L A1 RN e 1 N
| 1T 1T I 1T ] I 1T )
| | T - |
' —+——e—+—+——e——e—e—e——+——+—e————e—+—+——e— —o——e———e——+—+——e———e——o—o——+———+——o—o——e———e——+—+——e———e——o— +—%—+—e————e—+——+——e—e—e—+—+— 23.155
‘ —O—J L—e—e——e—e—i L—e—e——e—e—l —e——-e—-e—J L—e—e——e—e—i L—e—e——e—e—i L—e-—e———e— L—e—e——e—e—l L—e—e——e—e—l
7754 || || | | || | | [ |
~z— ~ 5 6— 6 - ~ -3 ~ 6 ~ 6 6— I 3~ - ~I 6 -6 5.625 -
309.125
" 24.305 —‘ 25 102 ' 120 ' 86.625 25 " 24.305 —‘
= O by %
PO PO
90° 90°
ITEM PART NUMBER QTY DESCRIPTION REFERENCE WEIGHT j
0530918P-41 PROFILES, DISTRIBUTION PLATE ASSY 52" DIA e E % ? ? i E @
BY
001 630-000270-250 539.0000 |PLATE, CS SA36 0.250" THK 506. LBS FES, INC.
SIGNATURE: P._ARSLAIN paTE: 10/7/05
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, 2 , 4 6 , 8 , 10
FOR RELEASE 03530918P
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. o o
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 -
SYMBOL AND CERTIFIED ACCORDING TO PARAGRAPHS UG-115 1/4" FPT HOLE.
TO UG-120. 4.1.5. NAMEPLATE BRACKET - STAINLESS STEEL. CERTIFIED BY
1.1.2. TEMA-B 4.2. TUBE INSTALLATION FES SYSTEMS, INC.
1.1.3. CANADIAN REGISTRATION - NOT REQUIRED 4.2.1. INSERT TUBES FLUSH WITH THE TUBESHEET FACES WITH A
1.1.4. CHINESE PRESSURE VESSEL CODE - NOT REQUIRED MAXIMUM OFFSET OF +1/32" +1/32" EXTENSION AND SECURE. W SS MAWP | 450 PST AT| 200 |°F
1.2. DESIGN 4.2.2. SEAL WELD THE TUBES USING GTAW PROCESS (WITH THE USE - .
1.2.1. BOLTS MUST BE A 320 GRADE L7. OF FILLER METAL) USING ONE OR MORE PASSES il S5 MDMT e0 FoAT] 450 JPSI
1.2.2. ALL CARBON STEEL PARTS MUST BE RATED FOR THE 4.2.3. PRESSURE TEST THE SEAL WELD JOINTS WITH 75 TO 125 PSIG RT 3|SS SS MDMT| -70 | °F aT| 125 |PsI
TEMPERATURES AND PRESSURES AS SPECIFIED ON THE FES DRY NITROGEN USING A BUBBLE SOLUTION.
HEAT EXCHANGER SPECIFICATION SHEETS. 4.2.4. MECHANICALLY EXPAND THE TUBES 1/8" FROM THE INNER TS MAWP | 250 PSI AT| 200 |°F
1.3. CONSTRUCTION FACE OF THE TUBESHEET FOR A LENGTH OF 2.0" WITHA 3 TO o1 311s TS oMt 20 e atl 250 |pst
1.3.1. MATERIALS 4% REDUCTION IN NOMINAL TUBE WALL THICKNESS COVERING
1.3.1.1. IMPACT TESTING IS EXEMPT PER UCS-66 (B) AND UHA-51 THE RECESSED GROOVES. TS MDMT| -55 | °F AT| 225 |PSI
1.3.1.2. HEADS - ASME CODE CARBON STEEL 4.3. TUBESHEET
1.3.1.3. SHELL - ASME CODE CARBON STEEL 4.3.1. TUBE SHEET TO RING FLANGE CUMULATIVE BOW - YEAR FES S/N
1.3.1.4. TUBESHEET - ASME CODE CARBON STEEL PERIPHERAL GASKET CONTACT SURFACES SHALL HAVE A C_Ss0l_pS
1.3.1.5. TUBES - ASME CODE 316L STAINLESS STEEL FLATNESS TOLERANCE OF +/- 0.031" MAX DEVIATION OVER A
1.3.1.6. GASKETS - 304L STAINLESS STEEL SPIRAL WOUND 20° ARC. o o
1.3.2. CIRCUMFERENTIAL MEASUREMENT - 1° = 0.4538" (52" OD) 4.3.2. MACHINE PASS PARTITION LANE FLUSH WITH THE SURFACE
1.3.3. CORROSION ALLOWANCE (CA) -ALL INTERNAL PRESSURE OF INNER EDGE OF GASKET DIAMETER (TOLERANCE OF
RETAINING BOUNDARIES EXCEPT TUBES +0.000" / -0.016").
1.3.3.1. SHELL SIDE - 0.125" 4.3.3. MINIMUM TUBE SHEET THICKNESS AT GASKET SEATING
1.3.3.2. TUBESIDE - 0.125" SURFACE
1.3.4. BACKING RINGS ARE ALLOWED 4.3.3.1. AT CENTER OF TUBESHEET - 3.25" (0.250" CA)
1.3.5. WIND OR SEISMIC LOADS - CONSIDERED 4.3.3.2. AT FLANGE EXTENSION - 1.302" (NO CA)
1.3.6. POST WELD HEAT TREATMENT (PWHT) - PERFORMED PER 4.4. HEAD ASSEMBLY
UCS-56 ON TUBESHEET TO SHELL WELD JOINT @ 1100 F FOR A 4.4.1. STAMP NATIONAL BOARD NUMBERS ON ALL REMOVABLE FUR RELEASE 053091801
THICKNESS OF 3.25 INCHES WITH A COOLING RATE EQUAL TO COVERS, CHANNELS AND BONNETS.
THE HEATING RATE. FURNACE TREATMENT: ALL SURFACES 4.4.2. STAMP MATCHING MARKS TO ALIGN REMOVABLE PARTS.
MUST BE EQUALLY EXPOSED TO CHAMBER ATMOSPHERE AND 4.4.3. PRIME CARBON STEEL TUBESHEET AND NOZZLE FLANGES NAMEPLATE, ASME CODE
FLOW TO ELIMINATE DISTORTION FROM THERMAL GRADIENTS. OUTSIDE THE GASKET SEATING SURFACE PRIOR TO BOLT UP. HEAT EXCHANGER
1.4. INSPECTION/TESTING 4.4.4. HEAD INSTALLATION
1.4.1. CUSTOMER HOLD POINTS - (TO BE DETERMINED) 4.4.4.1. FASTENERS - SA 320-L7 5 5
1.4.2. RADIOGRAPHY (RT) - IN ACCORDANCE WITH PARAGRAPH 4.4.4.2. COAT FASTENERS WITH NEVER-SEEZ COMPOUND.
UW-51. 4.4.4.3. TACK GASKETS IN PLACE USING 3M 711 ADHESIVE.
1.4.2.1. FRONT COVER ASSEMBLY (171-70191D-000) 4.4.4.4. EXTEND STUDS 3/8" MAX BEYOND ACCOMPANYING S
1.4.2.1.1. HEAD - SPOT (1.00 EFFICIENCY) NUTS.
1.4.2.2. SHELL ASSEMBLY (0530818P-21) 4.4.5. TESTING CERTIFIED BY
1.4.2.2.1. SHELL - SPOT (0.85 LONG. AND 0.85 CIRCUM. 4.4.5.1. PRESSURE TEST EACH PAD WITH 25 PSIG AR FES SYSTEMS, INC.
EFFICIENCY) 5. Hydrostatic Pressure Test
1.4.2.3. REAR COVER ASSEMBLY (171-80156-000) 5.1. SHELL SIDE W SS MAWP| 450 | PSI AT| 200 |°F
1.4.2.3.1. HEAD - SPOT (1.00 EFFICIENCY) 5.1.1. CLOSE ALL OPENINGS FOR TESTING. oot ss vomT | —20 v atl as0 lpsI
1.4.2.4. ALL T-JOINTS MUST BE RADIOGRAPHED 5.1.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE
1.4.3. DYE PENETRANT TEST (DPT) - NOT REQUIRED TESTING. RT 3 1SS SS MDMT -70 °F AT 125 PSI
1.4.4. HELIUM LEAK TEST - NOT REQUIRED 5.1.3. APPLY 585 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-
1.4.5. POSITIVE MATERIAL IDENTIFICATION (PMI) - NOT REQUIRED USING APPROVED MINERAL OIL. DRAIN AND EVACUATE. TS MAWP| 250 | PSI AT| 200 |°F
1.4.6. HARDNESS TEST - 2 LOCATIONS ON EACH LONG AND GIRTH 5.2. TUBE SIDE .
SEAM. 5.2.1. CLOSE ALL OPENINGS FOR TESTING. RT 3 JTS TS MDMT| 20 FAT] 250 JPSI
2. Preparation 5.2.2. BUBBLE TEST USING SOLUTIONS DESIGNED FOR BUBBLE s voMT| =55 | °F aT| 225 |psI
2.1. CLEAN AND GRIT BLAST ALL CARBON STEEL INTERNAL SURFACES TESTING.
TO NEAR BARE WHITE METAL BEFORE FABRICATION OF PARTS, 5.2.3. APPLY 325 PSIG BETWEEN 50 & 100°F PER UG-99 (b) PER FS-10 YEAR | #### FES S/N SRR
EXCLUDING TUBING. USING TESTING WATER. DRAIN AND EVACUATE. e ——
. Welding Requirements 6. Preparation for Shipment
3.1. ACCEPTABLE WELDING PROCESSES (1/2" MAX FILL PER PASS). 6.1. PAINT SYSTEM - SYSTEM 2 (BLAST, PRIMER, ONE COAT AMERLOCK o o
3.1.1. SMAW GRAY, GR2)
3.1.2. GMAW 6.2. NITROGEN CHARGE - 5 PSIG (SHELL SIDE AND TUBE SIDE).
3.1.3. SAW 6.3. PACKAGE - MOUNT UNIT ON WOOD BLOCKS FOR DOMESTIC
3.1.4. GTAW TRANSPORT.
3.1.5. FCAW 7. Documentation
3.2. USE WELDING PROCEDURES WPS 102 AND WPS 601 FOR ALL SHELL 7.1. ASME U-1 FORM
SIDE CARBON STEEL WELDING REQUIREMENTS, EXCLUDING 7.2. PRESSURE TEST REPORTS
TUBESHEET TO SHELL WELD JOINT. 7.3. HYDROSTATIC PRESSURE TEST CERTIFICATE
3.3. USE LOW TEMPERATURE IMPACT TESTED WELDING PROCEDURES 7.4. HYDROSTATIC PRESSURE TEST RECORDER CHART FIOR RELEASE 0530918R
FOR ALL TUBE SIDE AND TUBESHEET TO SHELL WELD JOINTS. 7.5. NAMEPLATE FACSIMILE
3.4. USE TGAW WELDING PROCEDURE WPS 1411 FOR SEAL WELDING 7.6. MATERIAL TEST CERTIFICATES - SHELL, ELLIPTICAL HEADS, GIRTH
TUBES TO TUBESHEETS. FLANGES AND TUBES, NOZZLE PIPES NAMEPLATE, ASME CODE
3.5. ALL WELDS MUST BE FULLY FUSED THROUGHOUT. 7.7. CERTIFICATES OF CONFORMANCE - NOZZLE FLANGES AND HEAT EXCHANGER
3.6. SINGLE OR MULTIPLE PASSES ON ALL WELDS COUPLINGS
3.7. PEENING IS NOT ALLOWED. 7.8. WELDING PROCEDURE SPECIFICATIONS (WPS)
3.8. DO NOT WELD ATTACHMENTS ACROSS WELD SEAMS. 7.9. PROCEDURE QUALIFICATION RECORDS (PQR) © O
3.9. CONTINUOUS SEAL WELD STRUCTURAL SUPPORTS UNLESS 7.10. X-RAY READER SHEETS
OTHERWISE NOTED. 7.11. POST WELD HEAT TREATMENT RECORDS A
3.10. HOT FORMING IS NOT ALLOWED EXCEPT FOR DISHED HEADS. 7.12. VESSEL AS BUILT DRAWING
7.13.  ASME DESIGN CALCULATIONS @ CERTIFIED BY
FES SYSTEMS, INC.
W SS MAWP| 450 | PSI AT| 200 |°F
PHT SS MDMT| -20 °F  AT| 450 |PSI
RT 3 [SS SS MDMT| -70 °F AT| 125 |PSI
TS MAWP| 250 | PSI AT| 200 |°F
RT 3|TS TS MDMT| -20 °F AT| 250 |PSI
TS MDMT| -55 | °F AT| 225 |PSI
YEAR | #### FES S/N Ha
E-5803-25
o) o
CERTIFIED
BY
FES, INC.
SIGNATURE: P. ARSLAIN paTE: 10/7/05
s | RROTIO PeaTe asseuner,  |PRP[PF TAS C/0 SHELL MAHOGANY RESEARCH PROJECT | SPECiFicaTions EYAPORATOR, BXM
Tl e e ke e o LS FREEZE WALL TEST TS A W s CQ'-*’\ W12 On X 265.50° O WiNTFOLD
WS QTY. ITEM 011 WAS 3.0000 oRP|PFa| D-2 |weys| TUBESIDE INLET AND QUTLET CENTER TO | pep|pra EMPTY WT: EXCHANGER ~_4L310 LS. RIO BLANCO COUNTY. COLORADO L?\TTAZCESE—E :"_L oF MATL hl OATE 10/7/05 DWG.NO.
OPERATING WT: LBS. ’ - FES Systems Inc. owoev___ORP 0550918P-11 &
0/7/065 UPDATED PER CUSTOMER MARKUP DRP|PFA| D-1 |11/23/05 | REDESIGNED DISTRIBUTION PLATE ASSEMBLY. |DRP[PFA SHELL P O N O 4 5 O 01 83 _I 21 APPBY PFA SHT.NO. 4 oF 4
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 66'400 LBS' PO NoT sene SCALE __1/168" = 1" ORIG.NO. O530918P—']1 E

CONFIDENTIAL: THE INFORMATION HEREON IS CONFIDENTIAL AND MAY NOT BE REPRODUCED OR DIVULGED WITHOUT THE WRITTEN PERMISSION OF FES SYSTEMS INC.
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FES Sales Order # WQJWVQ_%‘EA}NM
1. Manufactured and certified by: FES Systems Inc. 3475 Board Road PO Box 2306 (17405) York PA 17402
(Name and Address of Manufacturer)
2. Manufactured for: Turbine Air Systerns, Ltd. 4300 Dixie Drive; Houston, TX 77021
{Mame and Address of Purchaser)
3. Location of instaliation: SHELL EXPLORATION & PRODUCTION CO.  NW COLORADO
(Mame and Address)
4. Type: Horizontal 527 OD x 360" NTL EVAPORATOR, BXM 050371
(Horiz.., ven, or sphere) (Tank, separator, jkt. Vessel, heat exh., etc.) (Mfer's. Serial No.)
- 0530918P-11E ~ 14419 2005

(CRN) (Drawing No.) (Nar'l Bd. No) " (Year buiiry

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

[Edition and Addenda (date)] (Special Service per UG-1204d)

{Code Case WNogy

ltems 6-11 incl to be completed for single wall vessels, jackets of jacketed vessels, shell of heat exchangers, or chamber of muitichamber vessels.

6. Shell: (a) No. of course(s) 6 {b) Overall length (fi & in} 297 4757
r Course(s) Material Thickness Long Joint (Cat A, B & C) Circum. Joint (Cat A, B & ) Heat Treatment
MNe. Diameter {in} Length (A & in) Bpec.t Grade or Type Nom. Corr. Type Full, Spot, None Eff. Type Full, Spot, None Eff Temp. Time
3-1 527527 7310 SA 516-70 8757 1257 T-1 Spot 85 T-1 Spot 83 -
2 527 173757 SA 31670 875" 1257 T-1 Spot 85 T-1 Spot 85 P100F | 2h46m
7. Heads: (a) (b)
(Mat’l Spee. No, Grade or Type) (H.T. ~ Time & Temp. ) (Mat'l Spec. No., Grade or Type) (H.T, ~ Time & Temp. )
LQ(;‘iO“ Thickness Radius Elliptical Conical Hemispherical Flat Side 1o Pressare Category A
tt ! . .
(To%";s)om., Min. Corr. Crown Knuckle Fatio Apex Angle Radius Dismeter Convex Concave Type Full, Spot, None Eff.
(a)
(b)
If removable, bolts used (describe other fastenings): -
(Material, Spee. No., Grade, Size, No.)
8. Type of Jacket: - Jacket closure ' -
Describe as ogee & weld, bar etc,
If bar, give dimensions ) If bolted, describe or sketch.
9. MAWP: 450 - psi at max. temp. 200 - °F. Min. design metal temp. -20 °F at 450  psi
(internal} {external) {internal} {external}
10. Impact test: No per UCS 66(b} at test temperature of - °F.
[Indicate yes or no and the componeni(s) impact tested]
11. Hydro,, pneu., or comb. test press. 585 psi Proof test N/A
Items 12 and 13 to be completed for tube sections.
12. Tubesheet: SA 516-70 57.75” 3.5” 1257 WELDED
[Stationary (Mat’l Spec. Mo} {Dia., In. {subject to press.)} (Nom. thk., in} {Comr, Allow., in) [Attachment (welded or bolted)]
N/A N/A N/A N/A N/A
[Floating (Mat’} Spec. No.)} (Dia., in) (Nom. thk., in.) {Corr. Allow., in} {Attachment}
13. Tubes: SA 249-316L 1 065" 798 Straight
(Mat’] Spec. No., Grade or Type) (0D, in) (Hom. thk., in. or gauge) (MNumber) {Type (Swaight or U}]
ltems 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) Cireum, Joint (Cat. A, B, &£C) Heat Treatment
Mo, Diameter, in. Length (f & i) Spec fGrade or Type Nom, Corr Type Full, Spot, None Eff. Type Full, Spot, None Eff. Temp, Time
15, Heads: {(ay SAS516-70 &y SA3516-70
(Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. ) (Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. )
Loecation {Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Botom, Ends) Min. Com, Crown Krnuckle Ratio Apex Angle Radius Diameter Convex Concave Type Fult, Spot, None Eff
(2} End 6257 287 - ELLIP 2:1 - - - - X S None 100
9] End 6257 325 - ELLIP 2:1 - - - - X M None 100

If removable, bolis used (describe other fastening)

Bolts, SA 320-L7, 1.257, (128) ; Nuts, SA 194-7, 1.25”, (256)
(Mat’l Spec. No., Grade, size, No.)
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16. MAWP: 250 -

psi at max. temp 200 °F. Min design metal temp.  -20  °Fat 200 psi
(irtemat) (exsermal) Ginternaly (external)
17. Irmpact test: WNo Per UCS 66(b) and UHA-51 at test temperature of - °F.
(Indicate yes or no and the components(s) inpact tested)
18. Hydro., pneu, or comb. Test press. 325 Proof test -
19. ‘NOZZ‘EGS, inspection, and safety valve openings:
) jfmip%g ) o, Di&frjjzzei Flange Type Material Nozzle Thickness Reinfor cernent How Attached ’Lr
{Iniet, Oulet, Drain, etc) or Size e Mozzle Flange Wom. Corr. Materal Nozzle Flange {Ins
TS CONNECTION 2 15 SA 105 8000 & 1257 - UW1i6.1c
TS CONNECTION 2 127 SA 53-B 120-STD 25 - UwWi6ic
S5 CONNECTION 2 75 SA 105 . 30008/ 1257 UW16.ic -
58 CONNECTION 2 §” - SA 53-B - SCH 80-40 28 SA 516-70 UwW1ls.ic
SS CONNECTION 2 1.5007 - SA 105 - 3000 # 1257 UW16.1.c
55 CONNECTION 2 2> - $A 105 ) 3000 # 125" . UW16.1c
RISERS . 4 b5 - SA 53-B - SCH &0 1257 SA 516-70 UW1l6.ic -
28. Supports: Skirt No  Lugs 2 Legs O Others 9 Supports Attached  Welded to O.D. of vessel
{Yes or Nojy (Noj (Noy {Describe) (Where and How)

21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been fumnished 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) and UHA-51

Inspection opening exempt per UG-46(a) 2 WN Ring flanges, Spot x-ray to head,, SA 350 LF2, 52” Dia., x 3.50” Thk. ~ Shell Side Concident: -70F @ 125 psig
Tube side Coincident: -55F @ 225 psig

CERTIFICATE OF SHOY 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 B »
Date /k— [~ '&OQLS'IName FES Systems Inc. Signed . [)) e 27V /M
{Manufacturer) - ¥ (Representative)

CERTIFICATE OF SHOP INSPECTION
1, 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 ("L~ L -2top S
state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME Code, Section

and

b

Date EI»{(;’"?.‘OQESigned 2 1 Commissions ~73 /4 g@//ﬁ !/71:‘(,’ S Y /

(Autboriztéfi Inspector) / (Nat’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

Expires

Requirements of ASME Code, Section VIII, Division 1. U Certificate of Authorization No.

Date N Name T Signed

{Assembler)
CERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vesse! Inspectors and/or the State or Provinee -
of and employed by s

(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 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 conceming 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.

Diate |

psi.

Signed

Commissions

{ Authorized Inspector) (Nat’l Board incl. endorsements, State, Province, and NoJj
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FES Sales Order #

1. Manufactured and certified by: _FES Svstems Inc. 2475 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, T 77021
(Name and Address of Purchaser)
3. Location of installation: SHELL EXPLORATION & PRODUCTION CO.  NW COLORADC
(Mame and Address)
4. Type: Horizontal 527 QD x 360" NTL EVAPORATOR, BXM 050378
(Horiz.., vert, or sphere) (Tanik, separator, jkt, Vessel, beat exh,, eic.) (Mfgr’s. Berial No.)
- 0530918P-11E 14426 2005
(CRINY (Drawing No.) (MNat’l Bd. No.} (Y ear built}
8. ASME CODE, Section VIII, Div. 1. 2004/- - -
[Edition and Addenda (date)] (Code Case Nos.y {Special Service per UG-1204)
Items 6-11 incl. to 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) 6 (by  Overall length (£ & in) 29" 4757
Course(s) Material Thickness Long Joint (Cat A, B&C) Circum. Joint (Cat A, B & ) Heat Treztment
Mo Diameter (in} Length (ft & in) Spec/ Grade or Type Howm, Corr. Type Full, Spot, None Ef Type Full, Spot, None B Temp, Time
3-1 577527 737107 SA 51670 8757 1257 T-1 Spot 85 T-1 Spot 83 - B
2 527 173757 SA516-70 8757 125" T-1 Spot &5 T-1 Spot 85 TI00F | 2hiém
7. Heads: (2} (b)
(Mat’] Spec. No., Grade or Type) (HL.T. ~ Time & Temp. } (Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. )
y Location Thickness Radius EHiptical Conical Hemispherical Flat Side to Pressure Category A
(Iog&mom, o Ratia Apex Angle Radiug Diameter : -
Ends) Min. Corr. Crown Kauckle Convex Concave Type Fuil, Spot, None Eff.
@
(b)

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.
~ Ifbar, give dimensions : . If bolted, describe or sketch.
9. MAWP: 450 - psi at max. temp. 200 - °F. Min. design metal temp. 20 °F at 450 psi.
(internal) {external} {internal} {external)
18. 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. 585 psi Proof test N/A
Items 12 and 13 to be completed jor tube sections.
12. Tubesheet: SA 516-70 57757 3.57 1257 WELDED
fStationary (Mat’l Spec. No Jl JDia, In. (subject to press Y] (Nom. thk., in) (Corr. Allow., in} [Atachment (welded or bolted)}
N/A N/A MN/A N/A N/A
{Floating (Mat’l Spee. No il (Dia., in) (Nom. thk., in.) {Corr. Allow., in.} (Attachment)
13. Tubes: SA 249-316L 1" 065~ 798 Straight
(Mat"] Spee. Mo, Grade or Type) OD,nS (Nom, thk., in. or gavge) (MNumber) {Type (Straight or U]
ltems 14-18 incl. to be comy’ ted for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell (a) No. of course(s) (by Overall length (ff & in.}:
Course(s} Material Thickness Long. Toimt (Cat. A} Circum. Joint (Cat. A, B, &C) Heat Treatment
Ne. Diameter, in Length (8 & in) Spec.sGrade or Type Nom, Corr, Type Full, Spot, None Ef. Type Full, Spot, None Eff. Temp. Time
15, Heads: (a) SA316-70 (b} SA316-70
(Mat’'l Spec. No., Grade or Typey (H.T. - Time & Temp. } (Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. )
Location (Top, Thickness Radius Elliptical Cenical Hemispherical F Side 1o Pressure Category A
Bonern, Ends) Min. Carr. Crown Kruckle Ratio Apex Angle Radivs - t Convex Concave Type Full, Spot, None EfY
(a) End 6257 125 - ELLIP 2:1 - - - - x S None 100
()] End 6257 125" B ELLIP 21 - - X S None 100
If removable, bolis used (describe other fastening) Bolts, SA 320-1.7, 1.257, (128) ; Nuts, SA 194-7, 1.257, (256)

(Mat’} Spec. No., Grade, size, No )
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16, MAWP: 250 < psiatmax. temp 200 - °F. Min design metal teimp. 20
{internal} {extermaly {internal} {externsl}
17. Impact test; No Per UCS 66(b) and UHA-51 at test temperature of - °F.
(Indicate yes or no and the components(s) impact tested)
18. Hydro., pneu., or comb. Test press. 325 Proof test -
19. Nozzles, Inspection, and safety valve openings:
Purpose N Diameter " o Material Nozzie. Thickness Reinforcement How Attached Location
(Inlet, Gutlet, Drain, et} o ot Size ange Lype Nozzle Flange Nom. Corr, Material Nozzle Flange {Insp. Open.)
TS CONNECTION 2 75 - SA 105 - 6000 # 1257 B UWI16.ic -
) TS CONNECTION 2 127 E SA 53-B - 120-8TD 1257 - UWie e -
5§ CONNECTION Z 75" - SA 105 - 300047 25T - UwWie. ic -
) S8 CONNECTION 2 [ - SA 53-B - SCH 80-40 1257 SA516-70 UWli61c -
55 CONNECTION 2 15007 - SA 105 - 3000 4 1287 - UWlstc
S8 CONNECTION 2 P - SA 105 - 3600 # 1257 - UwWis 1c
RISERS 4 8" - SA 53-B - SCH 80 1257 SA 516-70 UWi6. ic - -
20. Supports: Skirt No  Lwgs 2 Legs 0 Others 9 Supports Attached  Welded to O.D. of vessel
{Yes or Noy (No.) (No.j (Deseribe) {Where and How)

21. Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been fumnished 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 desipned for lethal or nuclear service.) Exempt from impact testing per UCS-66(b) and UHA-51

Inspection opening exempt per UG-46(a) 2 WN Ring flanges, Spot x-ray to head,, SA 350 LF2, 527 Dia., % 3.50” Thk. - Shell Side Concident: -70F @ 125 psig

Tube side Coincident: -55F @ 225 psig

CERTIFICATE OF SHOP COMPLIANCE
We certify that the staternents 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 VIII, Division 1.

U~ Certificate of Authorization Number: 12,647 Expires 5/14/2008
Date /1~ f5~0p05  Name FES Systems Inc. Signed 6. 777, W
(AT A2 L0 =

(Manufacturer) (Rﬁpresm&tive}

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 /(Q - J4 - 20@5”’ , and
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 e}ﬁpk}yer makes any warranty, expressed or implied, conceming the pressure
vessel described in this Manufacturer’s’ Data Report. Furthermore; peither the Inspector nor his employer shall be liable in any manner for any
personal mjury or property damage or a loss of any kind arisin v brLonnected with this inspection.

Date / 2 - (S 200 SSigned %~ = Commissions 73 (P50 70 (A2 LS Y 7

{Authorized Inspecmr (Mat'l Board incl. endorsements, State, Province, and No

CERTIFICATE OF f’IELD 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 VIIL, 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 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 I. The described vessel was inspected and subjected to a hydrostatic test of
By signing this certificate neither the Inspector not his employer makes any warranty, expressed or implied concerning the pressure vessel

psi.

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 ... Commissions

cments, State, Province, and No )

PR (A
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Refrigeration Diisins

FES Systems Inc.

FOBRM LI MANUFACTURER'S DATAREPORT FOR PRESSURE VESS e . T
45 Required by the Provisions of the ASME Code Rules, Section VIII, Division 1 Form # MB-J6, Rev. |

FES Sales Grder 4 05-309-18R

1. Manufactured and certified by:

2. Manufactured for:

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

(Name and Address of Manufacturer)

Turbine Air Systerns, Lid. 4300 Dixie Drive: Houston, TX 77021

3. Location of installation:

4. Type:

(Name and Address of Purchaser)

SHELL EXPLORATION & PRODUCTION CO.  NW COLORADO

Horizontal

(Name and Address)

527 0D x 360" NTL EVAPORATOR, BYXM 950377

(Honiz., vert, or sphere)

(Tank, separator, jkt. Vessel, heat sxh ete ) (Mifgr’s. Serial No )

- _ 0530918P-11E REV (-2 14425 2005
(CRN) (Drawing No.) (Nat't Bd. No.) (Y ear built)

8. ASME CODE, Section VIIL, Div. 1.

2004/- o -
[Edition and Addenda (date}] (Code Case Nos.)

(Special Service per UG-120d)

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

6. Shell: (8} No. of course(s) 6 (b} Overall length (ft & in) 29 4.75”
Coursefs) Material Thickness Long Joint (Cat A B & C) Circom. Joint (Cat A, B & ) Heat Treatment
No. Diameter {inj Length (fi & in) Spec/ Grade or Type Nom, Corr. Type Fuli, Spot, None Eff Type Full, Spot, None EfF Temp, Time
3-1 527527 7 -310" $4 516-70 8757 s T-1 Spot 85 T-1 Spot 85 - -
2 527 17 .375" SA 516-70 8757 1257 T-1 Spot &5 T-1 Spot 25 1100F Zhé4tm
7. Heads: (a) (b}
(Mat’l Spec. No., Grade or Type) (HL.T. - Time & Temp. } (Mat' Spec. No., Grade or Type) (HLT. - Time & Temp. )
(TI;G?SS:*: Thickness Radius Elfiptical Conjcal Hemispherical Flat Side to Pressure Category A
%nds) " Min Corr Crown Kruckle Ratio Apex Angle Radius Diamneter Convex Concave Type Full, Spot, None Ef
(a)
(b)
If removable, bolts used (describe other fastenings): ' -
(Material, Spec. No., Grade, Size, No.)
8. Type of Jacket: - Jacket closure -
Describe as ogee & weld, bar et
If bar, give dimensions ) If boited, describe or sketch.
9. MAWP: 450 - psi at max. temp. 200 - °F. Min. design metal temp. -20 °F at 450 psi.
{internal) {external} {internal} {external}
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. 585 psi Prooftest N/A
Items 12 and 13 to be completed for tube sections.
12. Tubesheet: SA 516-70 57.75” 357 1257 WELDED
[Stationary (Mat'f Spec. No )] [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’t Spec. NoJ} Iz, in} (MNom. thk., in.) (Corr. Allow,, i) {Attachment)
13. Tubes: SA 249-316L I 065~ 798 Straight
(Mat’t Spee. No., Grade or Type) O, in) (Mom. thk., in. or gauge) (Number) [Type (Straight or U)]
ltems 14-18 incl. 1o be completed for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell () No. of course(s) (b} Overall length (8 & 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 Norn, Corr. Type Fuil, Spot, None Ef Type Full, Spot, None Eff Temp. Time
(5. Heads: (a) SA3516-70 (b)y SA516-70
(Mat’l Spec. Neo.,, Grade or Type) (H.T. - Time & Temp. ) (Mat’l Spec. No., Grade or Type) (H.T. - Time & Temp. )
Thickness Radiug o Flat Side to Pressure Category A
Min Corr. Crown Knuckle Diameter Convex Concave Type Full, Spot, None Eff.
6257 125 - ELLIP 211 - - - - X S None 100
6257 125 - ELLIP 2:1 - - - - X S 100
fremovahle, bolts used {describe other fastening) Bolts, SA 320-17, 1,257, (128); Nuts, SA 194-7, L2257, (256)
{(Mat'l Spee No., Grade, size, No)
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16. MAWP:

250 - psi at max. temp 200 - °F. Mindesign metal temp. _-20  °Fat 200 psi.
(internal) {exzernal} {intermal} {extesnal)
17. Impact test: No Per UCS 66(b) and TIHA-51 at test temperature of - °F.
(Indicate yes or no and the components(s) impact tested)
18. Hydro., pneu., or comb. Test press. 325 Proof test -

15. Nozzles, Inspection, and safety vaive Openings:

. ’P&fpcse ) ' N Dian}gter Flange Type Material Nozzle. Thickness B How AZ’L%CE{’:@

{Infer, Uutlet, Drain, erc) or Size Nozzle Flange Ham Cawr, Hozzie Flanpe
TS CONNECTION 2 757 ) SA 105 4000 # 125 ] UW16.1c . -
TS CONNECTION 2 12" SA 53- 120-5TD 125" -~ uwisic | - -
S5 CONNECTION 2 75 - SA 105 30004/ i25” - Uwis.ic - -
$S CONNECTION 2 6" SA 53-B - SCH 80-40 125" SA 516-70 UW16.ic - -
35 CONNECTION 2 1.500” . SA 105 - 3000 # 1257 - UW16ic
58 CONWNECTION 2 b - SA 105 - 3000 # 125 - UWi6 e

RISERS 4 8" SA 53-B SCH 80 1257 SA 51670 UWi6 le - -

28. Supports: Skirt Ne  Lugs 2 Legs 0 Others 9 Supports Atiached  Welded 16 O.D. of vessel
{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.j Exempt from impact testing per UCS-66(b) and UHA-S1
Inspection opening exempt per UG-46(a) 2 WN Ring flanges, Spot x-ray to head,, SA 350 LF2, 52” Dia., x 3.50” Thk. ~ Shell Side Concident: -70F @ 125 psig
Tube side Coincident: -S5F (@ 225 psig Shell to Tubesheet weld repaired after PWHT in accordance with UCS-56

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 VIIL Division 1.

“U” Certificate of Authorization Number: 12,647 Expires 5/14/2008 -
Date /9-2 fv},@OG/Name FES Systems Inc. Signed I3, 77, 74 Wx/
(Manufacturer) (Representative)

CERTIFICATE OF SHOP INSPECTION
71, 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 S 2= D )=-200

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 nﬂﬁhigﬁ’&p!ayer makes any warranty, expressed or implied, concerning the pressure
vessel described in this Manufacturer’s’ Data Report. Furthermﬁre!’m;éfher the Inspector nor his employer shall be liable in any manner for any
personal injury or property damage or a EW&&M ising, '@/m’?ér connected with this inspection.

~,and

: g

> - - " eV £ g /"/ 7
Date /-1 -2 09 £  Signed %57 Commissions V3 (9 B2/ A f:{g o 5’}//
A = ]

{/\ﬁ{homﬁd Eifxs‘fyectcr) (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
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

of - , have compared the staternents 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 VI, 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 conceming the pressure vessel
described in this ‘

psi.

/I&RU{L{CTUZ’QI“/S’ Drata Report. Furthermore neither the IHSDQC?OE’ nor his ex plover shajl be liable in anv anner for any personal
s k 5 J J
Imjury or property damage or logs of aiy kind azhmg from or connected with this ins yection.

Date Signed Commissions

(Hat'l Board incl, ende

sements, State, Province, and No.)

NPREYES
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HEAT EXCHANGER SPECIFICATION SHEET

1] SHELL Ol CO YALTERNATE*
2 | Location;
3 | Service of Unit; EVAFORATOR FOR AN Our Reference:
4 ['tem No.:E-1 AQUEOUS AMMONIA CHILLER Your Reference;
5 {Date:07-14-05 Rev No.:2 Job No.:
6 |Size 51-360 Type BXM  haor Connected in 1 parallel 1 series
7 | Surfiunit{eff) 6182 ft2; Shellsfunit 1 Surfishell{eff} 6182 ft2
8 PERFORMANCE OF ONE UN(T
9 | Fluid allocation Shell Side Tube Side
10 |Fluid name co2 AQUEOUS AMMONIA 26%
11 | Fluid quantity, total ib/h 124648 1246539
12 Vapor (infout) Ib/h 20775 124648
13 Liquid Ibfh 103873 1246538 1246538
14 Noncondensable Ib/h
15 | Temperature (in/out) F -a7 -57 -35 -45
16 Dew point/bubble point F
17 | Density Ib/ft3 72,208 1.124 56.091 57
18 | Viscosity cp 0.227 0.014 4,951 55
19 | Molecular weight, vapor
20 | Malecular weight, noncondensabie
21 | Specific heat Btu/{lb*F) 0.444 0.241 1.04 1.04
22 | Thermal conductivity Btu/(ft*h*F) 0.099 0.009 0.246 0.246
23 |Latent heat Btu/lb 125 125
24 :Inlet pressure psia 101.4 100
25 | Velocity ftfs 3.7
26 | Pressure drop, allow./cale. psi ! 10 / 6.459
27 | Fouling resist, (min.) ft2*h*F/Btu 0.0005 0.002
28 | Heat exchanged 12964000 Btu/h; MTD (corrected) 16.4 F
29 | Transfer rate, service 128 dirty 128 clean 175 Btu/{ft2*h*F)
30 CONSTRUCTION OF ONE SHELL Sketch
31 Shell Side Tube Side
32 | Design/ Alt pressure psig 450/125 250100
33 | Design temperature F -f0TC 200 -50 TO 200 ! 3 :
34 i No. passes per shell 1 2 -
35 | Corrosion allowance in 0.125 0.125 (L?t ‘_U—L‘““*d_:jj'}
36 | Connections in in 8IB.W. 147150 '
37 sizefrating out in B(3)/B.W, 14/150
38 / f
39 | Tube no, 798 od 1.0 thk-avg 0.065 in;length 30 ft;pitch 1.25 in
40 | Tube type plain , SA-249 Material S5316 | Pattern 30
41 | Shell Cs id od 52 in | Shell cover
42 |1 Channel or bonnet C3 . SA516-7ON Channel cover
43 ! Tubesheet-stationary C5 , BA516-70N Tubesheet-floating
44 | Floating head cover impingement protection on bundle
45 | Baffles-cross Cs Type full sup Cut (%d) :Spacing: clc 36.0 in
46 | Baffles-long Seal type Inlet 36 in
47 | Supports-tube CSs U-bend Type
48 | Bypass seal Tube-tubesheet joint exp./seal wid
49 | Expansion join{ Type
50 {Rho*V2-inlet nozzle 3133 Bundle entrance Bundle exit
91 | Gaskets-shall side Tube side spiral wound
52 -floating head
53 | Code requirements ASME Code Sec VIII Div 1 TEMA class 2
54 | Weight/shel 49444 Filled with water 78084 Bundle 28768 [n}
25 | Remarks
56 | FREEZING POINT OF 26% AGUEOUS AMMONIA IS 80 DEG E.
97 | TUBES FITTED WITH 304 S5 TWISTED TAPE.

(4
mal

PER ASME CODE PARA UCS-66.1, SHELL SIDE MEETS -60F MDMT,. NO NEED FOR SS.
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