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INKlo) = Gas & o oorsswee MECHANICAL DATA SHEET [ DOC. NO.: 2003-6974-E400-MDS |
Edmonton, AB P.0. NO.: OGSP/48000-01106/NKC|
PRODUCTION EQUIPMENT LTD. Canada Teesss | SHELL & TUBE HEAT EXCHANGER SHT. 7 OF 5 REV. 7 g
=z
EQUIPMENT DESCRIP.: GAS / GAS EXCHANGERS EQUIP. NO.: E-400 / E-401 QrYy. 2 g
PROJECT:  SONGO SONGO GAS DEV. AND POWER GEN. PROJECTLOT1 | S.O. NO.: 2003-6974-06 | SHELL/UNIT 4 | 3
-3
1 PROCESS DATA — DESIGN CASE, L&T CASE 1, ALCO CASE Q2002-11592G
2 UNITS SHELL SIDE TUBE SIDE
3 | FLUID CIRCLLATED Sales Gas Raw Gas
4 | TOTAL FLUID FLOW kg/hr(Ib/hr) 28,771 (63,429) 28,756 (63,397)
5
6 | VAPOR kg/hr(lb/hr) 28,771(63,429) 28,991 (63,914)
7 | LIQUID (EG/WATER) kg/hr(lb/hr) 0 219 (483)
8 | STEAM/WATER kg/hr(Ib/hr) - -
9 | NON-CONDENSABLE kg/hr(Ib/hr) - -
10 | DENSITY - LIQUID (IN/ OUT) kg/m’ (Ib/ft%) 0.000/0.000 1090.169 (68.057) / 1128.469 (70.448)
11] DENSITY - VAPOR + NC (IN/ OUT) kglm’ (lblﬂ:) 16-6685/-16.6685 1675384461528 1
12| VISCOSITY - LIQUID mPa-s (cSt) - 8.130 (7.325)
13| VISCOSITY — VAPOR + NC mPa-s (cSt) 0.0141 (0.0235) 0.0155 (0.0258) 1
14| SPECIFIC HEAT - LIQUID kJ/kg°C(Btu/Ib-F) 0.000 (0.000) (0.689)
15| SPECIFIC HEAT — VAPOR + NC kJ/kg°C(Btu/lb-F) (0.808) (0.829)
16 | THERMAL CONDUCTIVITY - LIQUID WimK(Btu/hr-ft-F) 0.000 (0.000) 0.4361364 (0.252) 1
17 | THERMAL CONDUCTIVITY - VAPOR + NC W/mK(Btu/hr-ft-F) 0.0432675 (0.025) 0.0484596 (0.028) 1
12 | OPERATING TEMPERATURE (IN/ OUT) °C (°F) -25(-13)/32.9(91.2) 38.2(100.7)/-16.8 (1.8)
~ SURFACE TENSION = -
| 20 | VAPOR MOLECULAR WEIGHT (IN / OUT) 16.6672/16.6672 16.7532/16.7528 1
21] INLET PRESSURE kPa (PSIA) 9018 (1308) 11101 (1610) 1
22| SATURATED TEMPERATURE / DEW POINT - -
23| LATENT HEAT - -
24| COEFF. OF VOL. EXPANSION (LIQUID) . "
25| FOULING RESISTANCE (MIN.) m C/W(hr-ft*-F/Btu) 0.00176 (0.001) 0.003520 (0.002) 1
26 | HEAT EXCHANGED kW (Bth/hr) 1490 (5,082,503)
27 | WEIGHTED NL.T.D. (EFFECTIVE) °C (°F) -12.222 (10.001)
28 | PRESSURE DROP ALLOWED kPa (PSl) 68.9 (10.0) 34.5(5.0)
29| PRESSURE DROP CALCULATED kPa (PSI) 73.8 (10.7) 33.8(4.9)
30| VELOCITY AL.LOWED mis (fUs) 3 -
31] VELOCITY CALCULATED m/s (ft/s) 1.351 (4.432) 2.158 (7.079)
32| OVERALL HEAT TRANSFER COEFFICIENT SERVICE: 66.1 CLEAN: 92.3
33| FLUID FLOW PATH -~ SHELL OR TUBE SIDE SHELL SIDE TUBE SIDE
34
25 CONSTRUCTION OF ONE SHELL
36 | SURFACE AREA [ SHELL (GROSS) m* (ﬁz) 714.4 (7690) NUMBER OF SHELLS / UNIT - FOUR
37| SURFACE AREA / SHELL (EFF.) m’ (ftl) 178.6 (1923) CONNECTED IN (SERIES / PARAL.) = SERIES
38| STACKING (YES / NO) - YES EXCHANGER AXIS (HORI. / VERT.) - HORIZONTAL
39| NUMBER OF SHELL PASSES - ONE TEMA CLASS - C
40 | NUMBER OF TUBE PASSES - ONE BAFFLE TYPE - VERT-DBL-SEG
41 ] TEMA TYPE - NEN BAFFLE SPACING mm(in.) 463.55 (18.25)
o NUMBER OF TUBES - 206 BAFFLE CUT (HORL. / VERT.) - VERTICAL
4, TUBE PITCH mm(in.) 23.8125 (0.9375) % CUT - 40.8
44| TUBE LAYOUT (30°/45°/60°/90°) - 30° BAFFLE SPACING AT INLET mm(in.) 509.5785 (20.0625)
45| TUBE TO TUBE SHEET JOINT - ROLLED BAFFLE SPACING AT OUTLET mm(in.) 519.1125 (20.4375)
46 | OUTER TUBE: LIMIT (OTL) mm(in.) 385.7625 (15.1875) TUBE HOLE DIA IN BAFFLE mmin.) 19.8 (0.78125)
47 | LONGITUDINAL BAFFLE (YES / NO) % NO TIE ROD HOLE IN BAFFLE mm(in.) 11.1 (0.4375)
48 | IMPINGEMENT PLATE (YES / NO) - NO TUBE HOLE DIA IN SUPP. PLATE mm(in.) -
49| SEALING STRIPS (YES / NO) - YES T. ROD HOLE DIA IN SUPP. PLATE mm(in.) - 1
50 | SLIDING STRIPS (YES / NO) NO 1
-]
]
1 Mar. 25, 2003 Revised as per JBTI Comments & Re-Issued for Customer Information WTF BILLF. BILL F.
0 Fekt. 28, 2003 Preliminary Issue for Customer Information WTF BILLF. BILL F.
REV. DATE REVISION DESCRIPTION PREPD. CHKD. APPD.
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5203, 75 Streel

MECHANICAL DATA SHEET

DOC. NO.: 2003-6974-E400-MDS

x
PRODUCTION EQUIPMENT LTD. Eg:::;o%gasss SHELL & TUBE HEAT EXCHANGER gl-(l?l' NOZ.. 0§:SP?8000-?“:E1‘?61N‘:(C E
EQUIPMENT DESCRIP.: GAS / GAS EXCHANGERS EQUIP. NO.: E-400/ E-401 Qry. 2 é
PROJECT:  SONGO SONGO GAS DEV. AND POWER GEN. PROJECT LOT1_| S.0.. NO.: 2003-6974-06 | SHELL/UNIT 4 | &
['4
51 MECHANICAL DATA
52 UNITS SHELL SIDE TUBE SIDE
53| MAX. DESIGN TEMPERATURE °C (°F) 66 (150) 66 (150)
54| MIN. DESIGN TEMPERATURE °C (°F) -28.8 (-20) -28.8 (-20)
55| DESIGN PRESSURE (INTERNAL) kPa-G {PSIG) 9756 (1415) 12500 (1815) 1
56| DESIGN PRIESSURE (EXTERNAL) kPa-G (PSIG) Nil Nil 1
57| MAWP kPa-G (PSIG) 9756 (1415) 12500 (1815) 1
53 | CORROSION ALLOWANCE mm (in) 1.6 (0.0625) 1.6 (0.0625)
59 | RADIOGRAPHY % 100 100
60 | JOINT EFFICIENCY - 1.0 1.0
61] HEAT TREATMENT - AS PER CODE REQUIREMENTS AS PER CODE REQUIREMENTS
62| PWHT - - -
63| DESIGN MEAN METAL TEMP. °C (°F) 3.9(39.1) 8.4 (47.1)
84| HYDROTEST PRESSURE kPa-G (PSIG) 18750 (2723) 14634 (2123)
65] HYDROTEST AXIS HORIZONTAL HORIZONTAL
66 | HYDROTEST DURATION Hours ONE ONE
| 67 PNEUMATIC TEST PRESSURE kPa-G (PSIG) - -
LINING / CLADDING THK. mm (in) - -
w3 | INSULATION TYPE CELLULAR FOAM GLASS CELLULAR FOAM GLASS
70 | INSULATION THK. mm (in) 38 (1-1/2) 38 (1-1/2)
71| FIRE PROCFING THK. mm (in) - -
72| WIND SPEED m/s (mph) 66 (150) 66 (150)
73| SEISMIC SPECIFICATION / ZONE UBC/ZONE 1 UBC/ZONE 1
74| IBR REQUIREMENT
75| CCE REQUIREMENT
76| PAINTING SEE NOTE 11 SEE NOTE 11
77| CODE STAMPING ‘U’ STAMPED ‘U’ STAMPED
78| SOUR SERVICE REQUIREMENTS - -
79| IMPACT TEST REQUIREMENTS AS PER CODE AS PER CODE
80| OTHER REQUIREMENTS - -
81
82 INSPECTION REQUIREMENTS APPURTENANCES (YES / NO)
83 LIFTING LUGS SA-516-70
84 PULLING EYE BOLTS NO
85 EARTHING LUG 316SS
86 NAME PLATE 304SS
87 TEST FLANGE -
88 TEST RING -
89 DAVITS | NO
90
23
94
95
96
a7
98
99
100
101
102
103
104]
105]
108] LOADS AND MOMENTS AT SUPPORTS — FIXED / SLIDING SUPPORT (HORIZONTAL EXCHANGER)
107] CONDITION ‘Fx’ kgf ‘Fy’ kgf ‘Fz’ kgf ‘Mx’ kgm ‘My’ kgm ‘Mz’ kgm
108] EMPTY TBA TBA TBA TBA TBA TBA
109] OPERATING + THERMAL TBA TBA TBA TBA TBA TBA
110] WIND IN ‘X’ DIRECTION TBA TBA TBA TBA TBA TBA
111] WIND IN 'Y’ DIRECTION TBA TBA TBA TBA TBA TBA
112| SEISMIC - ‘X’ DIRECTION TBA TBA TBA TBA TBA TBA
113| SEISMIC - Y’ DIRECTION TBA TBA TBA TBA TBA TBA
114] SEISMIC - ‘Z’ DIRECTION TBA TBA TBA TBA TBA TBA
115 BUNDLE PULLING (EMPTY) TBA TBA TBA TBA TBA TBA
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DOC. NO.: 2003-6974-E400-MDS

5
Bamron, AB. MECHANICAL DATA SHEET __ "5 6 NG .: 0GSP/48000-01106/NKC| £
PRODUCTIOM EQUIPMENT LTD, Canada T6E 585 SHELL & TUBE HEAT EXCHANGER SHT. 3 OF 5 REV. 1 $
EQUIPMENT DESCRIP.: GAS / GAS EXCHANGERS EQUIP. NO.: E-400 / E-401 QrY. 2 .,E,
PROJECT:  SONGO SONGO GAS DEV. AND POWER GEN. PROJECTLOT1_| S.0.. NO.: 2003-6974-06 | SHELL/UNIT 4 o
o
116] MATERIAL DATA
117r DESCRIPTION MATERIAL SPEC. DIMENSIONS
118] SHELL SA-106 Gr.B iD: 398.4625 (15.8675) THK:. 29.4 (1.156) mm(in)
119] SHELL DISHED HEAD - ID: - THK: - ICK/KR: - mm(in)
120) THK. NOM/MIN. - S.F. - mm(in)
121] SHELL COVER BARREL 1D: - THK:. - mm(in)
122| SHELL COVER DISHED HEAD - ID: - THK: - ICK/IKR: - mm(in)
123 THK. NOM/MIN. - S.F. - mm(in)
124] CHANNEL SA-106 Gr.B 1D: 398.4625 (15.8675) THK:.  29.4(1.156) mm(in)
125] CHANNEL COVER SA-105 DETAIL _RTJ BLIND OD: 787 (31) T1: 101.6 (4.0) mm(in)
1268] CHANNEL DISHED HEAD g 1D: - THK:. - mm(in)
127] THK. NOM/MIN. - S.F. - mm(in)
128] BACKING RING DETAIL - oD: - Ti: - mm(in)
129 T1: - E: - mm(in)
130] CONNECTING PIECE DETAIL - T2: - mm(in)
131] FLOATING HEAD COVER L.R.: - DETAIL: - mm(in)
B THK. NOM/MIN. - mm(in)
. 3| TUBE SHEET -1 SA-516 Gr.70 TYPE: _ FIXED OD: 457(18.0) THK.: 76.2(3.0) mm(in)
134] TUBE SHEET -2 SA-516 Gr.70 TYPE: _ FIXED OD: 457(18.0) THK.: 76.2(3.0) mm(in)
135] TUBES SA-179, SEAMLESS Nos. ROWS1-17 OD: 19.1(0.75) STL.LNGTH: 14630(576) _mm(in) | 1
136] THK. MIN/AVG. FINNED: mm(in)
137] BAFFLES SA-516 Gr.70 Nos: ODD1-29 OD: 395(15.56) THK.. 6.4(0.25) mm(in)
138] SUPPORT PLATE - oD: - THK: - mm(in)
139] IMPINGEMIENT PLATE - TYPE: - THK: - mm(in)
140] TIERODS Nos: ROWS1-17 _ DIA: 9.5 (0.375) mm(in)
141] SPACERS SA-179 OD: _ 19.1(0.375) THK.: 14 BWG
142] SEALING STRIPS WIDE: 25.4(1.0) THK.: 4.8(0.188)  Nos: 2,4 mm(in)
143| SLIDING STRIPS WIDE: 19.1(0.75) _ THK.. 4.8(0.188)  Nos:  1,3,57  mm(in)
144 PARTITION PLATE - DETAIL - THK.: - T1: - mm(in)
145] LONGITUDINAL BAFFLE . THK: M mm(in)
146] EXPANSION BELLOW - TYPE: - THK.: - mm(in)
147] PULLING EYE BOLT . -
148] NAME PLATE 304SS
143] NAME PLATE BRACKET SA-516 Gr.70 146 (5.75) x 191 (7.50) x 38 (1.50) TEE FOR 38(1-1/2) INSULATION
150] WRAPPER PLATE - -
151] SUPPORT GUSSETS / BASE PLATE SA-516 Gr.70 444 (17.5) x 152 (6) x 19.1 (0.75) BASE PLATE
152] SHELL SIDE CHANNEL SIDE FLAT HEAD SIDE
153 GIRTH FLANGE BOLTING - - -
154] NOZZLE NECKS SA-106 Gr.B SA-106 Gr.B -
155 NOZZLE FLANGES SA-105 SA-105 -
3| BLIND FLANGES SA-105 SA-105 -
157| NOZZLE FLANGE BOLTING SA-193-B7/SA-194-2H (NOTE 11)| SA-193-B7/SA-194-2H (NOTE 11) -
158] NOZZLE FLANGE GASKET SEE NOTE 13 SEE NOTE 13 -
518 PIPE FITTINGS SA-234 Gr. WPB SA-234 Gr. WPB -
160] COUPLINGS / PLUGS SA-105 SA-105 -
161] PADS SA-516 Gr.70 SA-516 Gr.70 -
162] LUGS/ STIFFENERS SA-516 Gr.70 SA-516 Gr.70 -
163 FLANGE DATA
164 6. no| ceTaiL | maTL A BCD g0 g1 h 1 LY o bl b
185 ’ QrY. DIA oD | WIDE | THK. | MAT'L
166] 1
167 2
18] 3
169 4
70| 5
171 6
172] 7
173 8
174 9
175 10
176] 11
177 12
178] 13
179] 14
180 15
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DOC. NO.: 2003-6974-E400-MDS

ma E GAS & OIL Emononss. MECHANICAL DATA SHEET P.0. NO.: OGSP/48000-01106/NKG| &
PRODUCTION EQUIPMENT LTD. Canada TeE 555 VESSELS SHT. 4 OF 5§ REV. 7 5

EQUIPMIENT DESCRIP.: GAS / GAS EXCHANGERS EQUIP. NO.: E-400/ E-401 Qry. 2 )

PROJECT: SONGO SONGO GAS DEV. AND POWER GEN. PROJECTLOT1 | S.0. NO.: 2003-6974-06 | SHELL/UNIT 4 E
181 NOZZLE SCHEDULE ||
182 NOZZLE [QTY.| SIZE | SCH. FLANGE O/D. THK. PROJ. SERVICE ||
18 MARK NPS | THK. |RATING| TYPE | FACING | mm(in) | mm(in) mm(in) ||
18 N1A-D 4 8" 160 9004 WN RTJ [ 321(12.63)] 22.2(0.88) |392(15-7/16)| TUBESIDE INLET(S) | 7]
18 N2A-D 4 8" 160 900%# WN RTJ__ | 321(12.63)] 22.2(0.88) |392(15-7/16)| TUBESIDE OUTLET(S) [ 7]
18 N3A-D 4 8" 160 600# WN RF = P 392(15-7/16) | SHELLSIDE INLET(S) [ 7]
187 N4A-D 4 8" 160 600# WN RF B - 392(15-7/16)| SHELLSIDE OUTLET(S) [ 7]
188

18 C1A-D 4 [ - 6000# | CPLG FNPT 2 - 64(2-1/2) MIN | SHELLSIDE VENT(S) [ 7]
190 C2A-D 4 1" 3 6000# | CPLG FNPT - & 64(2-172) MIN | TUBESIDE DRAIN(S) | 7]
191 C3A-D 4 1” - 6000# CPLG FNPT - - 64(2-1/2) MIN | EG INJECTION(S) _L
19 C4A-D 4 17 z 6000# | CPLG FNPT = 2 64(21/2) MIN | TUBESIDE VENT(S) 1)
193 C5A-D 4 17" > 6000# | CPLG FNPT - - 64(2-1/2) MIN | SHELLSIDE DRAIN(S) 1
19 C6A-D 4 | e - 6000# | CPLG FNPT = - 64(2-1/2) MIN |_PI CONNECTION(S) K
19

196 ]|
197 [ |
198 |
19 |
200! ||
201 [
20 N
203 ]

GENERAL NOTES
AL PRIMARY DIMENSIONS ARE IN “mm" WITH “in” IN PARENTHESISIES, UNLESS OTHERWISE NOTED.
‘X’ MARK IN BOX INDICATES APPLICABILITY / SELECTION.
ORIENTATION OF FLANGE BOLT HOLES SHALL BE AS FOLLOWS:
a)  WHEN THE NOZZLE AXIS LIES IN A PLANE PERPENDICULAR TO THE FILTER AXIS, BOLT HOLES SHALL STRADDLE THE
CENTER LINE PARALLEL TO THE VESSEL AXIS.
b)  WHEN THE NOZZLE AXIS IS PARALLEL TO OR COINCIDENT WITH THE FILTER AXIS, THE BOLT HOLE SHALL STRADDLE
THE LINE PARALLEL TO THE 0° VESSEL CENTER LINE ON VERTICAL FILTERS AND THE VERTICAL CENTER LINE ON
HORIZONTAL FILTERS.
NORTH DIRECTION, WHERE SHOWN, IS WITH RESPECT TO THE PLAN VIEW.
FOR NOZZLES ON SHELL, PROJECTION IS REFERRED FROM OUTSIDE VESSEL WALL TO FLANGE CONTACT FACE. FOR NOZZLES
ON HEAD, PROJECTION IS REFERRED FROM VESSEL TANLINE TO FLANGE CONTACT FACE.
FLANGES SHALL BE AS PER ASME B16.5 UP TO AND INCLUDING 24" NPS AND AS PER ASME B16.47, SERIES-B FOR ABOVE 24" NPS,
NOZZLES 2” NPS AND BELOW SHALL BE PROVIDED WITH STIFFENERS AS REQUIRED DUE TO EXCESSIVE NOZZLE LOADING.
REINFORCING PADS SHALL BE PROVIDED WITH 2 Nos. 3.2 (1/8”) NPT TELL TALE HOLES AT 180° APART AND FILLED WITH GREASE
AFFTER AIR TEST AT 150 kPag (22 PSIG) WITH SOAP SUDS.
NOZZLE FLANGE GASKET SHALL BE RAISED FACE AND SHALL HAVE FACING AS BELOW
SERRATED SPRIAL FINISH AS PER ASME B16.5
SMOOTH FINISH TO 125 AARH AS PER ASME B16.5
FOR RTJ FLANGES, THE SIDE WALL SURFACE OF THE GASKET GROOVE SHALL NOT EXCEED 63 MICRO INCH ROUGHNESS.
BOLTS AND NUTS SHALL BE HOT DIP GALVANIZED AS PER ASTM A-53.
COMMERCIAL SANDBLAST TO SSPC-SP6. 1-2 mils 83003 CLOVAZINC 3 ORGANIC ZINC PRIMER. 3-5 mils 83150 CLOVAGUARD HI-BUILD
EPOXY, 3-4 mils 83400 CLOVATHANE URETHANE. IN ADDITION, THE BOOT SHALL BE INTERNALLY COATED WITH 2 COATS OF EPOXY
LINER (DEVOE 253), 5.6 mils / COAT, WHITE METAL BLAST TO SSPC-SP5 AS PER 45-803.
HYDROTEST PRESSURE SHALL BE AT LEAST EQUAL TO 1.5 x M.A.W.P.
FOR THE TUBESIDE, THE GASKET USED SHALL BE OCTAGONAL RING SOFT IRON 100 BHN MAX. AND FOR THE SHELL SIDE THE
GASKET SHALL BE SS 304 SPIRAL WOUND NON ASBESTOS 3.2mm (1/8") THK.
SFRAY NOZZLE ARRANGEMENT SHALL BE SUCH THAT IT PROVIDES TOTAL COVERAGE OF THE TUBESHEET AT ALL FLOW
CONDITIONS. SPRAY NOZZLE SYSTEM IS ONLY RETRACTABLE WHEN EXCHANGERS ARE OFF-LINE.
TUBE SIDE RHO x V TO BE 450 MAX.
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DOC. NO.: 2003-6974-E400-MDS
m !g GAS & Ol Benin MECHANICAL DATA SHEET 5 57NO.: OGSP/48000-01106/NKC| £
PRODUCTICIN EQUIPMENT LTD, Canada TEESSS VESSELS SHT. 5 OF 5 REV. 1 |2
EQUIPMENT DESCRIP.: GAS / GAS EXCHANGER EQUIP. NO.: E-400 / E-401 Qry. 2 E
PROJECT: SONGO SONGO GAS DEV. AND POWER GEN. PROJECTLOT 1| S.0. NO.: 2003-6974-06 | SHELL/IUNIT 4
24 APPLICABLE STANDARD DRAWINGS APPLICABLE STANDARD SPECIFICATIONS
244] SINO. SPEC. DESCRIPTION DOC. NO. REV. | SINO. SPEC. DESCRIPTION DOC. NO. REV.
24 1 STANDARD BOLT HOLE SD-72-6703/1 0 1 JOB SPEC. FOR DEW-POINT 9263-72-704 D1
248 ORIENTATION CONTROL & MEG REGEN SKID
2471 1 ALCOSHOP TOLERANCES A-4540 2 2 GS FOR UNFIRED PRESSURE 42-401 1
248] VESSELS
249) . 3 GS FOR WELDING AND 41-504 1
250) INSPECTION
251 4 GS FOR PIPING AND VALVE 41-506 1
252 CLASSIFICATION
2 5 CIVIL AND STRUCTURAL 20-001 1
2 ‘ DESIGN CRITERIA
255 6 JOB SPEC. FOR PAINTING 9263-72-706 D1
258 7 STRUCTURAL STEEL 20-120 0
257 8 GS FOR INSULATION 45-802 1
*5g 9 PIPING DESIGN BASIS 9263-74-700 0
259) 10 INSTR. DESIGN BASIS 9263-76-700 c2
260 11 GENERAL SPEC. FOR PIPING 41-502 1
261 FLEXIBILITY ANALYSIS
262
263
264)
26! REFERENCE DRAWINGS / DOCUMENTS
266 SINO. SPEC. DESCRIPTION DOC. NO. REV.
267 1 P&ID FOR DEWPOINT SKIDS D-2003-6974-52F A
2 GA FOR DEWPOINT SKIDS D-2003-6974-52A A
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|
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