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FOR BINDING

FILENAME: ICP-20-133
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*Tg - [ DESIGN TEMP (C) 350 DESIGN PRESS (kg/cmA2G) . (FULL OF WATER 2. FI-3020 SHALL BE LOCATED ON CELLARDECK.
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(NOTE2,7)
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|

EXHAUST FROM
PGC's GAS TURBINE GT-3305
(NOTE 10)

8'-T-B2-IH-9152

TO HOT OIL DISTRIBUTION

NOTES :

1. TEMPERATURE SET POINT FROM MASTER TEMPERATURE CONTROLLER
2. TEMPERATURE CONTROL ON WHRU COIL/BYPASS DAMPERS.
3. VENT FOR SYSTEM FILLDRAINAGE LOCATED AT HIGH POINT.
4. EXCLUSIVE 10%DESIGN MARGIN. IN ADDITION OF 10% MARGIN ON SURFACE AREA SHALL ALSO BE
CONSIDERED.
5. LOW POINT DRAIN LOCATION BY PIPING BASED ON LAYOUT.
6. STANDARD ORIFICE SIZE FOR THERMAL SAFETY VALVE SHALL BE CONSIDERED
7. INALL THE CASES TO ACHIEVE OPTIMUM CONTROL ON THE SYSTEM'S HEAT & MASS BALANCE,
OPEARATOR SHALL ADJUST SET POINT OF (TT-4413, TT-4433), PDCV-4501 (PDT-4501) AND DUMP
COOLER OIL TEMPERATURE(TT-4561).
8. EXHAUST TO SAFE LOCATION.
9. ITEMS MARKED AS 'VF' SHALL BE FURNISHED BY WHRE VENDOR.
10. GAS TURBINE DUCTWORK IS VENDOR FURNISHED AS PART OF GT-3305 PACKAGE.
11. HCV-4411 SHALL BE FULL SEALING TYPE.
12. GLOBE VALVE WITH LIMITED STOP TO ENSURE THAT GLOBE VALVE WILL NOT FULLY OPENED
13. ALL PRESURE LEVEL AND FLOW INSTRUMENTS ON HOT OIL SERVICE SHALL BE DIAPHRAM SEAL.
14. LOCATED AT COMPRESSOR MODULE.
15. E-4410 SHALL BE ARRANGED AS TO BE FREE DRAINING AND THE HOT OIL TUBES SHALL BE
DESIGNED TO RUN DRY.
16. ADEQUATE UPSTREAM/DOWNSTREAM STRAIGHT LENGTH TO BE PROVIDED.
17. ALL LOW POINT DRAINS SHALL BE PIPED TO FACILITATE DRANING OF SYSTEM HOLD -UP INTO
DRUMS WHENEVER REQUIRED.
18. PERCENTAGE OPENING INDICATION TO BE PROVIDED IN CENTRAL CONTROL PANEL FOR DIVERTER
VALVE TCV-4413 AND HCV-4411.
19. FOR WASTE HEAT RECOVERY UNIT (WHRU) CLEANING.
20. VENDOR TO CONFIRM THE PIPING & INSTRUMENTATION DIAGRAM.

HOLDS:
1. DETAILS PENDING VENDOR DATA.

REPLACEMENT SCOPE

Note: Instrument Air lines are not included in the Scope of replacement.
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FOR BINDING

FILENAME: SH-010-046A

F-1775A/B V-1750 V-1770 E-1710 NOTES :
HOT OIL FITLERS HOT OIL EXPANSION TANK CATCH POT WASTE HEAT EXCHANGER 1. ALL BLOCK PIPING SECTIONS SHALL BE PROVIDE WITH LOW POINT DRAINS THE LOCATION OF ALL
CAPACITY 0.5 m\3hr SIZE :1580.0 mm(ID) x 4600.0 mm (TL / TL) DUTY - 5.78 MNKCALFR LOW POINT DRAINS SHALL BE CHECKED FOR PLACING OF DRUMS BENEATH THEM CONVENIENTLY
: TO FACILITATE DRAINING OF SYSTEM HOLDUP WHEN EVER REQUIRED.
DESIGN PRESS. :3.5 & -50mm W.G. (VAC) 2.PSVA71, 1721, 1731, 1741 OUTLETS TO THE MAIN HEADER & THE MAIN DISCHARGING INTO
DESIGN TEMP. :350.00 C V-1760 TO BE FREE DRAINING WITHOUT ANY POCKETS.
CAPACITY : 3.LINES TO BE FREE DRAINING WITHOUT ANY POCKETS.
: | 4, EXHAUST FROM WASTE RECOVERY UNITS SHALL BE ROUTED TO A SAFE LOCATION.
[204408] sro10-044 Z-AUAS-5008 2-AUASN-5008 5 LOOCATE FFT-1T5, 17251735, 45 CLOSE TO GLOBE VALVE N OUTLET
UTILITY AIR HEADER SHQ T-AUABN5017 UTILITY AIR HEADER SHQ 6. LOCATE FI-1781 AND FI-1791 CLOSE TO BYPASS VALVES.
. 7. DELETED.
1 AU-ASN-5042 1"T-B24h-9072 SH010-0468 8. P-1755 IS DRIVEN BY AIR OPERATED MOTOR.
[ 204210] sH-010-042 9.
FROM SHP UTILITY AIR
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e g
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| 8
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3
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NOTES :

5

1. ALL BLOCK PIPING SECTIONS SHALL BE PROVIDE WITH LOW POINT DRAINS THE LOCATION OF ALL

E-1720
WASTE HEAT EXCHANGER
DUTY :5.78 MMKCALHR

E;
WASTE HEAT EXCHANGER
DUTY :5.78 MMKCALHR

E-1740
WASTE HEAT EXCHANGER
DUTY : 578 MMKCALHR

LOW POINT DRAINS SHALL BE CHECKED FOR PLACING OF DRUMS BENEATH THEM
CONVENIENTLY TO FACILITATE DRAINING OF SYSTEM HOLDUP WHEN EVER REQUIRED.

2.PSVA711, 1721, 1731, 1741 OUTLETS TO THE MAIN HEADER & THE MAIN DISCHARGING
INTO V-1760 TO BE FREE DRAINING WITHOUT ANY POCKETS.

3, LINES TO BE FREE DRAINING WITHOUT ANY POCKETS.

4. EXHAUST FROM WASTE RECOVERY UNITS SHALL BE ROUTED TO A SAFE LOCATION,

5. LOCATE FIIFT-1715, 1725, 1735, 1745 CLOSE TO GLOBE VALVE IN OUTLET
LINE OF E-1710, E-1720, E-1730, E-1740.

6. LOCATE FI-1781 AND FI-1791 CLOSE TO BYPASS VALVES.

7. DELETED.

8.P-1755 IS DRIVEN BY AR OPERATED MOTOR.

9.
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ANNEXURE - |
M.E.BOILERS LTD. job no. MEB 257
Client: R.G.T sheet no. DD0/2/2 A
o s o e o i date 10/9/87
TECHNICAL SPECIFICATION FOR made by AW
SERPENTINE BOILER TUBE CDIL approved by
REFERENCE DATA )
Coil name THERMAL FLUID H/X Drawing no. 257J0/1A
COIL FORM (SERPENTINE COILS)
gas / fluid flow contra
gas flow direction horizontal
fluid flow direction horizontal
arrangement in-line
pitch in direction of gas flow mm 116.8
" pitch normal to gas flow mm 80
i ———————————————
number of tubes in direction of gas flow 20 X
number of tubes normal to gas flow 40
number of parallel flows 40
TUBE DATA
tube form solid fins
tube outside diameter mm 381
fin height mm 6.35
fins per inch 55
MECHANICAL DESIGN DATA
Design code ASME VIII
Tube material A312 TP310
Tube ordering thickness- mm 2.64
Calc press / temp  N/mm2 / oC 1.2/340

PROCESS DATA (100% MCR, normal operation)
Heating surface (including any fins) m2 1812

Fluid inlet/outlet temperatures oC 160 /250
Fluid inlet/outlet pressures barg 7.0 £5.7
COMMENTS

"X RRRANGER NS TwWo RANIKS ©F [0 TUEGS CACH.

Rev A EMS  I9-1'R€ -~ CoMMUNT ABBLED
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Text Box
ANNEXURE - I


Manual operation -

Comments:

1. Air consumption per cycle : 38,

2. Damper arranged to fail safe open by counterweight on loss of power

BECORIT & HERWEG
TECHNICAL DATA SHEET
SECTION 3.2 MULTILOOVRE DAMPERS Dates 722398, o0 ers

B s s P o e e E
To: M E Boilers Ltd. Yopr Rek:. 257/29% 004
Project:' Ruston India Our Ref 03004
Operating conditioms | T
Numbgr of Unit 3 Duct Heiéht 3400mm
Number per wnit 1 | width 1100
Ref. number DEAL 2258 . | Orientation Vertical |
puty 1 Bypass Isolation | Lining., B, e
Fluid medium TEG | Pressure norm. 188mmuwg |
Dust burden - | Pressure max. 25&mwg |

INature of dust - . |  Pressace 4iff. closed 7 |
Flow rate 248400 kg/mr | Temp. norm. 453 deg.C |
__________________________________ Temp max. 481 deg.C |
BeBign Specification. - | Material Selection 1
Total weight 1025 kg Frame Stainless steel 304L
No. of Blades 3 - | Blade " v
Pressure drop  6muwg . | Blade Seal Inconel 601 | |
Closing time  Variable | searings  Glacier |
Sealing efficiency 99.958 Blade shafts 316 st.st. ]
famsine. - . . . .4 | shaft size 55 dia |
Fan power r'qmats - | O T |
Actuator type  Pneuratic : 420602/3ds/Qle/aMacs ]

—— e —— . ———————— —————— — i —
e e - — ————————————

Limit Switch Type
Sa d 9007-BR61B2-M15

250 cu.cm free air
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BECORIT & HERWEG

: TECHNICAL DATA SHEET
SECTION 3.1 MULTILOUVRE DAMPERS pate. 2B S

N
e T T S T T R R S bt e .St e L e e S e e e S T S e
To M E Boilers Ltd Your Ref: 257/ENQ 004
Project: Rustons India Qur Ref: 03004
Operating Comditiens | ]
Number of Unit 3 Duct Height  2600mm
Number per unit L. . | widen  2600m |
N orientation Horizontal |
paty . | Boiler Isolation | Y 1
Fluid medium  mo | Pressure norm. 18smwg ]
T N e ol |
Nature of dust . | Pressure Aiff. closed 7 |
Flow rate 248400 kgmr | Temp. norm. 453 deg.C |
"""""""""""""""""""""" | Temp max. 48l aegc |

Design Specification

Total weight 1375 kg

No. of Blades 2
Pressure drop  Zmwg
Closing time  Variable

P o o o s e = — . — —— ———————— o —

Material Selection

Frame  Stainless steel 304L J
Cotagu——w -~ & & -
 Blade Seal Incomel 601 |
'Bearings  Glacier |

Limit Switch Type
Sa D. 9007-BR61B2-M15

Comments: :
1. Air consumption per cycle : 68,000

2. Damper arranged to fail safe close

el - = - o ————— ———

cu.cm freg Sir

by counterweight on loss of power




SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Revisions Date Issued Origin Checked Approved TMX Job No.  |PZ0241
0 9-Jun-16 _ |RKP/BSB RKP/BSB APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. lof 8
Project MHS Re-development (Phase-Il)
Location Mumbai High Field, India
1|Service of Unit Waste Heat Recovery Exchanger \ Item No. E-4410
2|Size Refer GA Drawing Type Coiled Bundle in Stack Connected in__|N.A. Parallel N.A. Series
3[Surf./Unit(Eff.) 3,194.6 m2 Shells/Unit\ 1 Surf./Shell(Eff.) 3,194.6 m2
4 PERFORMANCE OF ONE UNIT - Design Case (NOTES 1, 2, 8, 9)
5|Fluid Allocation Shell Side Tube Side
6[Fluid Name GT Exhaust Hot Oil (NOTES 1, 2)
7 [Fluid Quantity, Total kg/hr 152,211.5 136,056
8[ Vapor(In/Out) kg/hr 152,211.5 152,211.5 - -
9| Liquid kg/hr - - 136,056 136,056
10| Steam kg/hr - - - -
11| Water kg/hr - - - -
12| Noncondensable kg/hr - - - -
13| Temperature(In/Out) C 534 251.8 107 250
14|Specific Gravity
15| Viscosity cp
16|Molecular Weight-Vapor NOTE 9 NOTE 8
17|Molecular Weight-Noncondensable Condition CASE 2
18(Specific Heat kcallkg C
19| Thermal Conductivity W/m C
20(Latent Heat kd/kg @C - -
21|Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 12.2 (across tube bundle) 1.18
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAg 122 1.0 | 0.950
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25|Heat Exchanged 13.5 MW MTD(Corrected) 362.4 (CO), 147.1 (COUNTER) °C
26| Transfer Rate, Service 23.7 (CO), 26.7 (COUNTER) Clean VTA W/m2 C
27 CONSTRUCTION OF ONE SHELL
28 Shell Side Tube Side
29|Design/Test Press. kg/cm2 G 0.05 16.5
30|Design Temp.(In/Out) C 600 439
31|No. Passes per Shell 1 13
32[Corrosion Allowance mm 0 1.5
33|Connections In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
34| Size & Out 2x1-1/2" 150# SO RF 8" 300# (Oil Header)
35|Rating Drain & Vent - 2 x 2" 300# (on Header)
36|Tube No.(858) | OD 33.4 mm \Thk. 2.77 mm Length 4380 mm Pitch 85.5 X80 Angle 56.2
37|Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38|Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.
39[Channel or Bonnet N.A. Channel Cover N.A.
40|Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41|Floating Head Cover N.A. Impingement Protection | N.A.
42 |Baffles-Cross N.A. %Cut \N.A. Spacing N.A.
43|Baffles-Long - N.A. Seal Type N.A.
44|Supports-Tube SS Type 316 Type \Tubesheet
45|Bypass Seal Arrangement N.A. Tube-Tubesheet Joint Rested
46|Expansion Joint\ SS Type 316 Type N.A.
47|Gasket-Shell Side E Glass ladder tape Tube Side Spiral Wound SS316L Floating Head N.A.
48|Code Requirements ASME SEC. VIII DIV. 1 Stamp |"U" TEMA Class N.A.
49|Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50(Notes ;
51
52
53
54
55
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SPECIFICATION SHEET

SHELL AND TUBE EXCHANGER
Revisions | Date Issued Origin Checked Approved TMX Job No. |PZ0241
0 9-Jun-16 [RKP/BSB RKP/BSB  |APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 20of 8
Project MHS Re-development (Phase-Il)
Location Mumbai High Field, India
1|Service of Unit  Waste Heat Recovery Exchanger \ \ Item No. E-4410
2|Size Refer GA Drawing \Type Coiled Bundle in Stack Connected in ~ |N.A. Parallel N.A. Series
3|Surf./Unit(Eff.) 3,194.6 m2 Shells/Unit\ 1 Surf./Shell(Eff.) 3,194.6 m2
4 PERFORMANCE OF ONE UNIT - Normal Max Duty Case (NOTES 1,2,8,9)
5|Fluid Allocation Shell Side Tube Side
6[Fluid Name \ GT Exhaust Hot Oil (NOTE 1)
7|Fluid Quantity, Total kg/hr 102,581.3 141,158
8| Vapor(In/Out) kg/hr 102,581.3 102,581.3 - -
9| Liquid kg/hr - - 141,158 141,158
10{ Steam kg/hr - - - -
11 Water kg/hr - - - -
12| Noncondensable kg/hr - - - -
13[Temperature(In/Out) C 534 235 155 250
14|Specific Gravity
15(Viscosity cp
16{Molecular We!ght—Vapor NOTE 9 NOTE 8
17[Molecular Weight-Noncondensable
18|Specific Heat | kcallkg C
19[Thermal Conductivity W/m C
20|Latent Heat kJ/ikg @°C -
21]Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 8.14 (across tube bundle) 1.27
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAg 75 1.0 | 0.94
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25|Heat Exchanged 9.61 MW MTD(Corrected) 306.6 (CO), 99.1 (COUNTER) °C
26|Transfer Rate, Service 24.2 (CO), 25.9 (COUNTER) Clean VTA W/m2 C
27 CONSTRUCTION OF ONE SHELL \ \
28 Shell Side Tube Side
29|Design/Test Press. kg/cm2 G 0.05 16.5
30|Design Temp.(In/Out) C 600 439
31|No. Passes per Shell 1 13
32[Corrosion Allowance mm 0 1.5
33|Connections |In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
34| Size & Out 2 x 1-1/2" 150# SO RF 8" 300# (Qil Header)
35|Rating Drain & Vent - 2 x 2" 300# (on Header)
36| Tube No.(858) OD 33.4 mm \Thk. 2.77 mm Length 4380 mm __ |Pitch 85.5 X 80 \Angle 56.2
37|Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38|Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.
39[Channel or Bonnet N.A. Channel Cover N.A.
40| Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41|Floating Head Cover N.A. Impingement Protection  N.A.
42|Baffles-Cross N.A. %Cut \N.A. Spacing N.A.
43|Baffles-Long - N.A. Seal Type N.A.
44|Supports-Tube SS Type 316 Type \Tubesheet
45|Bypass Seal Arrangement N.A. \ Tube-Tubesheet Joint Rested
46|Expansion Joint SS Type 316 Type N.A.
47|Gasket-Shell Side E Glass ladder tape\ Tube Side | Spiral Wound SS316L Floating Head N.A.
48|Code Requirements ASME SEC. VIII DIV. 1 Stamp "U" TEMA Class N.A.
49|Weight / WHRU Assembly | 40,000 kg Filled with Water - 42510 kg
50|Notes ;
51
52
53
54
55
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SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Revisions | Date Issued Origin Checked Approved TMX Job No. |PZ0241
0 9-Jun-16 [RKP/BSB RKP/BSB  |APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 3of 8
Project MHS Re-development (Phase-I)
Location Mumbai High Field, India
1|Service of Unit Waste Heat Recovery Exchanger \ Item No. E-4410
2|Size Refer GA Drawing \Type Coiled Bundle in Stack Connected in ~ |N.A. \Parallel N.A. Series
3|Surf./Unit(Eff.) 3,194.6 m2 Shells/Unit\ 1 Surf./Shell(Eff.) 3,194.6 m2
4 PERFORMANCE OF ONE UNIT - Normal Turn Down Duty Case (NOTES 1,2,8,9)
5|Fluid Allocation Shell Side Tube Side
6[Fluid Name \ GT Exhaust Hot Oil (NOTE 1)
7|Fluid Quantity, Total kg/hr 50,229.8 141,158
8| Vapor(In/Out) kg/hr 50,229.8 50,229.8 - -
9| Liquid kg/hr - 141,158 141,158
10{ Steam kg/hr - - -
11 Water kg/hr - - -
12 Noncondensable kg/hr - - -
13[Temperature(In/Out) C 534 234.8 205 250
14|Specific Gravity
15(Viscosity \ cp
16{Molecular We!ght—Vapor NOTE 9 NOTES 8
17[Molecular Weight-Noncondensable
18|Specific Heat | kcallkg C
19[Thermal Conductivity W/m C
20|Latent Heat kJ/kg @°C - -
21]Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 3.6 (across tube bundle) 1.32
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAq 57 1.0 | 0.86
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25|Heat Exchanged 4.717 MW MTD(Corrected) 235 (CO), 44.3 (COUNTER) °C
26|Transfer Rate, Service 22.2 (CO), 21.8 (COUNTER) Clean VTA W/m2 C
27 CONSTRUCTION OF ONE SHELL \
28 | Shell Side Tube Side
29|Design/Test Press. kg/cm2 G 0.05 16.5
30|Design Temp.(In/Out) C 600 439
31|No. Passes per Shell 1 13
32[Corrosion Allowance mm 0 1.5

33|Connections |In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)

34| Size & Out 2 x 1-1/2" 150# SO RF 8" 300# (Oil Header)

35|Rating Drain & Vent - 2 x 2" 300# (on Header)

36{Tube No0.(858) OD 33.4 mm \Thk. 2.77 mm Length 4380 mm Pitch \ 85.5 X80 |Angle 56.2
37|Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38|Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.

39[Channel or Bonnet N.A. Channel Cover N.A.

40| Tubesheet-Stationary 5 Tubesheet-Floating N.A.

41|Floating Head Cover N.A. Impingement Protection | N.A.

42|Baffles-Cross N.A. %Cut  |N.A. Spacing N.A.
43|Baffles-Long - N.A. Seal Type N.A.

44|Supports-Tube SS Type 316 Type Tubesheet

45|Bypass Seal Arrangement N.A. \ Tube-Tubesheet Joint Rested

46|Expansion Joint SS Type 316 Type N.A.

47|Gasket-Shell Side E Glass ladder tape\ Tube Side  Spiral Wound SS316L Floating Head N.A.
48|Code Requirements ASME SEC. VIII DIV. 1 Stam "y TEMA Class N.A.
49|Weight / WHRU Assembly | 40,000 kg Filled with Water - 42510 kg kg
50|Notes ;

51

52

53

54

55
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SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Revisions | Date Issued Origin Checked Approved TMX Job No. |PZ0241
0 9-Jun-16 [RKP/BSB RKP/BSB _ |APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 40f 8
Project MHS Re-development (Phase-I)
Location Mumbai High Field, India
1|Service of Unit  Waste Heat Recovery Exchanger \ \ Item No. E-4410
2|Size Refer GA Drawing \Type Coiled Bundle in Stack Connected in ~ |N.A. \Parallel N.A. Series
3|[Surf./Unit(Eff.) 3,194.6 m2 Shells/Unit\ 1 Surf./Shell(Eff.) 3,194.6 m2
4 PERFORMANCE OF ONE UNIT - Minimum Duty Case (NOTES 1,2,8,9)
5|Fluid Allocation Shell Side Tube Side
6|Fluid Name \ GT Exhaust Hot Oil (NOTE 1)
7|Fluid Quantity, Total kg/hr 39,744.1 141,158
8| Vapor(In/Out) kg/hr 39,744.1 39,744.1 - -
9| Liquid kg/hr - - 141,158 141,158
10| Steam kg/hr - - - -
11| Water kg/hr - - - -
12| Noncondensable kg/hr - - - -
13| Temperature(In/Out) C 534 237.9 215 250
14|Specific Gravity
15| Viscosity \ cp
16|Molecular We!ght—Vapor NOTE 9 NOTE 8
17|Molecular Weight-Noncondensable
18|Specific Heat | kcallkg C
19| Thermal Conductivity W/m C
20(Latent Heat kJ/kg @°C - -
21|Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 3.2 (across tube bundle) 1.33
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAg 58 1.0 | 0.84
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25|Heat Exchanged 3.692 MW MTD(Corrected) 216.4 (CO), 33.3 (COUNTER) °C
26|Transfer Rate, Service 21.1 (CO), 20.2 (COUNTER) Clean VTA W/m2 C
27 CONSTRUCTION OF ONE SHELL
28 | Shell Side Tube Side
29|Design/Test Press. kg/cm2 G 0.05 16.5
30|Design Temp.(In/Out) C 600 439
31|No. Passes per Shell 1 13
32|Corrosion Allowance mm 0 1.5
33|Connections |In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
34| Size & Out 2 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
35|Rating Drain & Vent - 2 x 2" 300# (on Header)
36| Tube No.(858) OD 33.4 mm \Thk. 2.77. mm Length 4380 mm _ |Pitch \ 85.5 X 80 Angle 56.2
37|Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38|Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.
39|Channel or Bonnet N.A. Channel Cover N.A.
40| Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41|Floating Head Cover N.A. Impingement Protection | N.A.
42|Baffles-Cross N.A. %Cut \N.A. Spacing N.A.
43|Baffles-Long - N.A. Seal Type N.A.
44|Supports-Tube SS Type 316 Type \Tubesheet
45|Bypass Seal Arrangement N.A. \ Tube-Tubesheet Joint Rested
46|Expansion Joint SS Type 316 Type N.A.
47|Gasket-Shell Side E Glass ladder tape\ Tube Side  Spiral Wound SS316L Floating Head N.A.
48|Code Requirements ASME SEC. VIII DIV. 1 Stam "U" TEMA Class N.A.
49|Weight / WHRU Assembly | 40,000 kg Filled with Water - 42510 kg
50(Notes ;
51
52
53
54
55
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SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Revisions | Date Issued Origin Checked Approved TMX Job No. |PZ0241
0 9-Jun-16 |RKP/BSB RKP/BSB _ [APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 50f 8
Project MHS Re-development (Phase-Il)
Location Mumbai High Field, India
1|Service of Unil__ Waste Heat Recovery Exchanger \ \ Item No. E-4410
2|Size Refer GA Drawing \Type Coiled Bundle in Stack Connected in __ |N.A. \Parallel N.A. Series
3|Surf./Unit(Eff.) 3,194.6 m2_Shells/Unit] 1 Surf./Shell(Eff.) 3,194.6 m2
4 PERFORMANCE OF ONE UNIT - Design Case (NOTES 1,2,8,9)
5|Fluid Allocation Shell Side Tube Side
6|Fluid Name | GT Exhaust Hot Qil (NOTE 1)
7 [Fluid Quantity, Total kg/hr 174,072.4 136,056
8| Vapor(In/Out) kg/hr 174,072.4 174,072.4 - -
9| Liquid kg/hr - - 136,056 136,056
10| Steam kg/hr - - - -
11| Water kg/hr - - - -
12| Noncondensable kg/hr - - - -
13|Temperature(In/Out) C 510 257.5 107 250
14|Specific Gravity
15| Viscosity \ cp
16|Molecular Weight-Vapor As per NOTE 9 Condition NOTE 8
17|Molecular Weight-Noncondensable CASE 1
18|Specific Heat | kcallkg ‘C
19|Thermal Conductivity W/m C
20|Latent Heat kJ/kg @C - -
21|Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 13.54 (across tube bundle) 1.18
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAq 149 1.0 I 0.950
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25[Heat Exchanged 13.5 MW MTD(Corrected) 345 (CO), 146.2 (COUNTER) °C
26(|Transfer Rate, Service 24.09 (CO), 27.2 (COUNTER) Clean VTA W/m2 C
27/CONSTRUCTION OF ONE SHELL \ \ \
28 \ \ Shell Side Tube Side
29(Design/Test Press. kg/cm2 G 0.05 16.5
30[Design Temp.(In/Out) C 600 439
31[No. Passes per Shell 1 13
32|Corrosion Allowance mm 0 15
33[Connections |In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
34| Size & Qut 2 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
35([Rating Drain & Vent - 2 x 2" 300# (on Header)
36| Tube No.(858) OD 33.4 mm | Thk. 2.77 mm Length 4380 mm |Pitch | 855X80 Angle 56.2
37(Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38(Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.
39|Channel or Bonnet N.A. Channel Cover N.A.
40(Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41(Floating Head Cover N.A. Impingement Protection |N.A.
42 [Baffles-Cross N.A. %Cut \N.A. Spacing N.A.
43(Baffles-Long - N.A. Seal Type N.A.
44 (Supports-Tube SS Type 316 Type\ \Tubesheet
45(Bypass Seal Arrangement N.A. \ Tube-Tubesheet Joint Rested
46 Expansion Joint SS Type 316 Type N.A.
47 [Gasket-Shell SideE Glass ladder tape\ Tube Side | Spiral Wound SS316L Floating Head N.A.
48[Code Requirements ASME SEC. VIII DIV. 1 Stam "U" TEMA Class N.A.
49(Weight / WHRU Assembly | 40,000 kg Filled with Water - 42510 kg
50(Notes ;
51
52
53
54
55
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SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER
Revisions | Date Issued Origin Checked Approved TMX Job No.  |PZ0241
0 9-Jun-16 |RKP/BSB RKP/BSB  |APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 60of 8
Project MHS Re-development (Phase-Il)
Location Mumbai High Field, India
1|Service of Unit Waste Heat Recovery Exchanger \ \ Item No. E-4410
2|Size Refer GA Drawing [Type Coiled Bundle in Stack Connected in N.A. Parallel N.A. Series
3|Surf./Unit(Eff.) 3,194.6 m2_Shells/Unit] 1 Surf./Shell(Eff.) 3,194.6 m2
4/PERFORMANCE OF ONE UNIT - Design Case (NOTES 1,2,8,9)
5|Fluid Allocation Shell Side Tube Side
6|Fluid Name | GT Exhaust Hot Oil (NOTES 2, 3)
7|Fluid Quantity, Total kg/hr 147,427.9 136,056
8| Vapor(In/Out) kg/hr 147,427.9 147,427.9 - -
9| Liquid kg/hr - - 136,056 136,056
10| Steam kg/hr - - - -
11 Water kg/hr - - - -
12| Noncondensable kg/hr - - - -
13|Temperature(In/Out) C 540 250.5 107 250
14|Specific Gravity
15(Viscosity \ cp
16{Molecular Weight-Vapor As per NOTE 9 Condition CASE 3 NOTE 8
17[Molecular Weight-Noncondensable
18[Specific Heat | kcallkg C
19|Thermal Conductivity W/m C
20|Latent Heat kJ/kg @C - -
21|Inlet Pressure kg/cm2 Abs. Atm. + AP 7-6
22|Velocity m/sec 11.9 (across tube bundle) 1.18
23|Pressure Drop, Allow./Calc. kg/cm2 150 mmAq 117 1.0 [ 0.950
24|Fouling Resistance(Min.) m2 C/W 0.00017 0.00034
25|Heat Exchanged 13.5 MW MTD(Corrected) 366.7 (CO), 147.3 (COUNTER) °C
26|Transfer Rate, Service 23.7 (CO), 26.6 (COUNTER) Clean VTA W/m2 C
27 CONSTRUCTION OF ONE SHELL [ [
28 \ Shell Side Tube Side
29|Design/Test Press. kg/cm2 G 0.05 16.5
30(Design Temp.(In/Out) C 600 439
31|No. Passes per Shell 1 13
32|Corrosion Allowance mm 0 1.5
33|Connections |In 2"/3 x 1-1/2" 150# SO RF 8" 300# (Oil Header)
34| Size & Out 2 x1-1/2" 150# SO RF 8" 300# (Oil Header)
35|Rating Drain & Vent - 2 x 2" 300# (on Header)
36(Tube No.(858) OD 33.4 mm [Thk. 2.77 mm Length 4380 mm Pitch 85.5X80 Angle 56.2
37|Tube Type Seamless with welded fins Material | 2-1/4Cr-1Mo(Tube) + SS Type 410S (Fin)
38(Shell SS Type 316 (Ducting) oD N.A. Shell Cover N.A.
39|Channel or Bonnet N.A. Channel Cover N.A.
40| Tubesheet-Stationary 5 Tubesheet-Floating N.A.
41|Floating Head Cover N.A. Impingement Protection | N.A.
42|Baffles-Cross N.A. %Cut  N.A. Spacing N.A.
43|Baffles-Long - N.A. Seal Type N.A.
44|Supports-Tube SS Type 316 Type  |Tubesheet
45|Bypass Seal Arrangement N.A. \ Tube-Tubesheet Joint Rested
46|Expansion Joint SS Type 316 Type N.A.
47|Gasket-Shell Side E Glass ladder tape\ Tube Side  |Spiral Wound SS316L Floating Head N.A.
48|Code Requirements ASME SEC. VIIIDIV. 1 Stamp "U" TEMA Class N.A.
49|Weight / WHRU Assembly 40,000 kg Filled with Water - 42510 kg
50(Notes ;
51
52
53
54
55
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SPECIFICATION SHEET
SHELL AND TUBE EXCHANGER

Revisions | Date Issued Origin Checked Approved TMX Job No. |PZ0241
0 5 OCT '09 [YSP YSP MUA TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 70f 8
Project MHS Re-development (Phase-Il)
Location Mumbai High Field, India
1| Service of Unit Waste Heat Recovery Unit (WHRU)
2| Item No. E-4410
3
4| NOTES ;
5| 1. HYTHERM 500 SHALL BE ASSUMED FOR HOT OIL.
6] 2. WHRU DESIGN SHALL ENSURE THAT HOT OIL WILL NOT BE SUBJECTED TO A TEMPERATURE ABOVE
7 THE MAXIMUM ALLOWABLE FILM TEMPERATURE OF 360 C.
8| 3. MAXIMUM ALLOWABLE PRESSURE DROP OF TOTAL WHRU PACKAGE IS 150 mmAg. THE WHRU PACKAGE
9 BATTERY LIMIT IS FROM INLET AT EXHAUST DUCT UP TO EXHAUST STACK.
10| 4. VENDOR SHALL DESIGN THE WHRU TUBES SUCH THAT TUBES ARE CAPABLE OF RUNNING DRY IN THE
11 EVENT OF MAL-FUNCTION AT FULL EXHAUST FLOW.
12| 5. THE WHRU SHALL BE FREE DRAINING TO AVOID DEGRADATION OF HOT OIL DURING UPSETS.
13| 6. THE INSULATION PROVIDED EXTERNALLY SHALL BE SUITABLE FOR EXHAUST FLUE GAS OPERATING
14 CONDITIONS. EXTERNAL INSULATION (240 MM THICK) WILL BE PROVIDED BY OTHERS.
15| 7. VENDOR NEEDS TO DESIGN THE WHRU FOR MAXIMUM DUTY CASES, AND ENSURE GUARANTEE OF
16 OPERATION FOR ALL CASES INCLUDING TURNDOWN CASE.
17| 8. HOT OIL (HYTHERM-500) PROPERTIES AT DIFFERENT TEMPERATURES (16 ‘C TO 300 'C) MAY BE
18 OBTAINED BASED ON INTERPOLATION.
19
20 Hot Oil Properties (to be confirmed with Supplier)
21 Temp. Density Viscosity Specific Heat | Thermal Cond.
22 C kg/m3 cp kJ/kg °C W/m C
23 300 683.8 0.970 2.9361 0.11011
24 263 706.0 1.266 2.7968 0.11269
25 255 711.5 1.330 2.7675 0.11316
26 250 715.0 1.370 2.7507 0.11339
27 237.63 723.0 1.450 2.7089 0.11409
28 230 728.1 1.502 2.6824 0.11454
29 220 734.8 1.571 2.6478 0.11514
30 215 738.2 1.605 2.6305 0.11544
31 210 741.5 1.639 2.6131 0.11574
32 205 744.9 1.673 2.5958 0.11603
33 200 748.2 1.708 2.5774 0.11633
34 180 761.6 1.846 2.5036 0.11752
35 160 775.4 2.015 2.4281 0.11865
36 155 778.9 2.058 2.4088 0.11892
37 150 782.0 2.100 2.3907 0.11921
38 135 791.4 5.890 2.3394 0.12008
39 120 800.9 9.680 2.2889 0.12095
40 110 807.1 12.207 2.2553 0.12153
41 107 809.0 12.965 2.2452 0.12171
42 100 813.4 14.733 2.2216 0.12212
43 90 819.7 17.260 2.1884 0.12270
44 80 826.0 19.787 2.1562 0.12328
45 50 845.2 27.367 2.0538 0.12270
46 30 857.8 32.420 1.9855 0.12153
47 16 866.4 35.957 1.9377 0.12072
48
49
50
51
52
53
54
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SPECIFICATION SHEET

SHELL AND TUBE EXCHANGER

Revisions | Date Issued Origin Checked Approved TMXJob No.  |PZ0241
0 9-Jun-16 |RKP/BSB RKP/BSB _ [APS/AH TMX Doc. No. |ICPR-PZ0241-MD-00001
Sheet No. 8of 8
Project MHS Re-development (Phase-II)
Location Mumbai High Field, India

Service of Unit

W aste Heat Recovery Unit (WHRU)

Item No. E-4410

NOTES ; (CONTINUATION)

9. TYPICAL CONDITIONS OF GT EXHAUST GAS ARE SHOWN AS FOLLOWS AT THE INLET OF WHRU.

VENDOR SHALL CHECK ALL OF 3 CASES FOR THE MAXIMUM SURFACE AREA REQUIRED FOR WHRU,

IDENTIFY THE CONTROLLING CASE, AND COMPLETE THE DATASHEET FOR THE SAME CASE.

GT Exhaust Conditions
Case ID CASE 1 CASE 2 CASE 3
Ambient Temperature C 16 36.7 40
Exhaust Gas Flow kg/hr 176,544 153,749 149,673
Exhaust Temperature C 510 534 540
Exhaust Gas Analysis
Argon (A) Vol. % 0.89 0.86 0.85
Carbon Dioxide (CO2)[  Vol. % 3.16 3.1 3.09
Water (H20) Vol. % 7.25 10.93 11.96
Nitrogen (N2) Vol. % 74.59 71.66 70.85
Oxygen (02) Vol. % 14.11 13.45 13.25
Total Vol. % 100 100 100
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ANNEXURE - Il 31

Yl He e R R RN KRR S M CUFLLAR ENG & MEFG CO INC TR TSRV VRSV ARV

* SUGARLAND, TEXAS SHEET NO. 1 OF = =
* PROPOSAL NO. 8709
* DATE @9/21/87 *

1%#CUSTOMER HYUNDAI HEAVY INDUSTRIES CO., LTD. ITEM E-2820 ¥
2#PLANT LOCATION ICP PLATFORM COMPLEX, INDIA PURCH ING® NORFQ-QY-088-TQ61 *
I*GERVICE HOT OIL TRIM COOLER PURCH ORD NO PS-QH-088-TQ61 *
4¥BITE~TYPE  13F-0410-2042-MD HORTZ FRCD. DRAFT  #NO BAYS 1 *
5&GURFACE t EXTENDED 2008, 09 aG FT *BARE 142,52 GG FT *
6¥HEAT EXCHANGED 2. G953 MM BTU/HR *MTD 184,18 DEG F *
7#SERVICE RATE:EXTENDED 3.78202 *BARE 79.9991 BTU/HR-5G FT-DEG F *
S X 2 TT XTI T LT LT LR TR LT L LT PERFORMANCE DATA 33 I I A 3 I A6 ¥ 3 W6 I I 2 36 96 6 36 36 6 K 36 K R 36
9 . TUBE SIDE *
10*FLUID CIRCULATED HYTHERM 500 *SGEL-OUT 2.968 _ ¥

11%TOTAL FLUID ENTERING 179454 LB/HR¥POUR POINT  o- *

12 IN ouT #*BP .. DP -~ DEGF =

13*TEMPERATURE DEG F 340. 3 320 ¥SPHT-0UT @.58RTU/LB-DEG F*

14%L IUID LB/HR 179454 179454  *LATENT HEAT . *

158VAPOR LB/HR, MW ¥T.C.—OUT 067 BTU/H-FT-F *

16NON COND LR/HR, MW *OPER PRESSURE  10@ PSIA *

17 *STEAM LB/HR *ALLOW PRES DROP 1@.@ PSIG

18%WATER LB/HR %#CALC PRESS DROP 8.9 PSIG

19£VISCOSITY . CP 2. 09 5.2 *FOULING, INSIDE ,002 HR-FT2-OF/B

P I e e 3 A e 3 26 K B 36 36 26 6 96 96 36 36 96 6 I 6 36 ATR SIDE e 2L L L LIS E L L L ELE LR L8 TR T R S %

21%AIR QUANTITY _ 24169, 4 SCFM *ALTITUDE =0 FT #

22%AIR GUANTITY/FAN - 12892, 3 ACFM *TEMP IN 104.0 DEG F *

Z3%GTATIC PRESSURE 430 IN H2@ *TEMP OUT 183.9 DEG F %

TN\#FACE VELOCITY - 700 SFPM *MINIMUM AMB DECF w

LOEREEREEREREEE NSRS DESIGN-MATERIALS~CONSTRIUCT ION 363996 9 3 5 36 96 5 36 9 36 56 9 3636 3636 % % 3¢
26#DESIGN PRESS 135.1PSIG - * .TEST PRESS 202.TPSIG -~ = #DESIGN TEMP 644 DEG F #

2T7#TURE BUNDLE #HEADER ¢ *¥TURE *
28#8I17E 4 x 100 EROWS 3 #TYPE FAR BOX, PLUG *MATERIAL CARBON STEEL #*
ZENO/BAY i #MATERIAL SA-516-T0 *¥ASTHM SA-1T9 ¥*
2B ARRANGEMENT : #PASSES by CNTR #*OD 1.00 IN =WALL 109 IN *
31¥PUNDLES 1 PARALLEL *PLUG-DESIGN SHLLD. - *#NO/COIL SexLTH 1@ FAE
3Z2EPAYS 1 PARALLEL ¥* MATL Ca STEEL *PITCH 2. 7500 N ]S e
Z3#BUNDLE FRAME PAB CHANL #GASKET MATL SOFT IRON *FIN *
24#¥MISCELLANEOUS *#*CORR ALLOW LS Y RE . EMBEDDED *
J5#STRUCTURE MOUNT-amryer, #SIZE IN NOZ 4 IN *MATERIAL ALUMINUM *
S6xBURFACE PREP yore 50 *¥2IZE OQUT NOZ y IN #0OD 2,258 IN*THK .0@0148 IN *
S7#LOUVERS N ¥RATING-FACING 300# R.P. *NO/IN 10 *
28¥CODE-ASME VIII STAMP- YES SPECS API-661 ¥*
DAOREREFEFEEREREREEEEEERX®E MECHANTCAL EQUIPMENT 369698 %5 595 306 96 46 646 3606 36 56 36 36 96 % 36 36
4% F AN s *DRIVER *GPEED REDUCER ¥*

41 %¥MFR-MODEL CHECO 515 #TYPE ELECTRIC MOTOR #TYPE FAN MOUNTED ON MOTOR SHAFRYT
42%NO/BAY 2 #HP/FAN 1.6 0%¥NO/BAY 2 #HP/DRVR 3 #NO/BAY 2 *
43%DIA 42 IN®RPM 955 *RPM 11000 #*MODEL SUSPENDED *
44%NO BLADES 4 *PTCH ADJ*ENCLOSURE EX. PR. & WEATHERCAGMA HP RATING N.A. *
45%BLADE MATERIAL ALUM  #VLT/PH/CY k15/3/50 ¥RATIO NA. %
46%HUPR MATERIAL AL UM #MFR TOSHIBA #MFR N.A. *
47#CONTROL ACTION ON AIR FAILURE:FAN PITCH N.A., *LOUVERS NONE  x
HRENOTES « *
49% UNIT TO BE SHOP ASSEMBLED AND MOUNTED ON SKID FOR SHIPMENT. *
)% HEADER BOXES AND ALL STRUCTURAL STEEL PARTS TO BE HOT DIPPED GALVANIZED. i *
51% FANS TO BE AXIAL TYPE AND MOUNTED ON ELECTRIC MOTOR SHAFT - NO VEE BELTS. *
52% ELECTRIC MOTORS TO BE PROTECTED BY MURPHY MODEL No. VS-2-EX VIBRATION SWITCHES. #
33% NOISE LEVEL AND RUN-IN TEST IN SHOP ARE PROVIDED FOR THIS UNIT. *
54% MATERTIAL FOR HEADER BOXES TO BE SA-516-70 and TO CONTAIN 0.25% MAX. *
22:'NON—DESTRUCTIVE EXAMINATION TO BE IN ACCORDANCE WITH SPECIFICATION No. HEMPD-ACHE-O1 . *
2 +*

¥*

¥*

57%PLOT AREA k' W 10'L 8' H¥STRUCTURE HEIGHT/PLENUM DEPTH
22 R I R I I R R Y Y T R
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32

B B 6 K 3696 26 6 20 6 e M CUIETLL AR ENG & MEE OO0 TG 383696 5 3606 36 36 95 9600 06 36 366 R 26 66 %

Y SUIGARLAND, TEXAR SHEET NGO, 1 OF *
¥ PROPOSGEL. NO 8789 ¥*
* DATE @9/21/87 *

TRCUSTOMER HYUNDAT HEAVY INDUSTRIESZ (0., LTD. ITEM E~-2880 *

2EPLANT LOCATION ICP PLATFORM COMPLEX, INDIA PURCH IN® NQ RFQ—QY-OSB-TQ61*

FRHERVICE HOT OIL TRIM COOLER PURCH ORD NO  pg. Q,H—OBB-TQ61*

45T IE-TYPE
S SURFACE ¢ X7

13F-0h10-20L2.MD . BHORIZ. = FRCD DRAFT #ND BAYESE 1
DED ETF . Ad] G0 M #PARE 1821 8 M *

HEMHEAT EXTHA 528,000 KG CAL/HR #MTD 1@z, 32 DEG £ *
e TELEXTENDED 18.47 ¥BARE  -390.57 KG CAL / HR -5@ M-DEG € *
33006 36 36 06 36 06 36 06 36 06 00 6 6 6 e e PERFORMANCE DATA 5060600 36 3 360 36 3696 96 96 36 36 3636 0 003636 6 K 6 %
& FYRE S e #*
1@=FLUID CIRCH ATED HYTHERM 300 ¥*DENSITY, KG/M3 TT75 *
11#TOTAL FLUID ENTERING A KRGS #POUR POINT - *
12% IN OUT *BP ~= DP - DEGE e
13 TEMPERATURE DEG C 7l S el 168 #¥SPHT~-0UT 579 K6 CAL/KG.SC
14 IT0UID e R 2Z2.bl ®¥LATENT HEAT o *
1 EEVAFDR WG Sy Ml #T.,C.—~OUT 0997 KG CAL/HR-M-OC#
PaEMON CONMD KRG/ S, MW ¥OPER PRESSURE 6 Ko/CMe ¢ *
17 %5TEAM NG 4 s *ALLOW PRES DROP T KG/CMeG &
185WATER KA/ 5 *CaLC PRESS DROP .63KG/CMZG ¥
198V ISCORITY cp 2. 09 i ) #¥FOUL ING, INSIDE .0004HR-M-CC/KG C!
A 3 I e 3 6 O A6 26 36 e 3 6 6 3 36 6 3 96 6 3 ATR SIDE I 3 I e 3 3 e N 36 e 36 I 36 36 3 36 I I IE 36 K 26 6 36 K 36 K6 36
Z1I¥AIR QUANTITY 11.4174 SM3/S #ALTITUDE 15 Mo®
22EATR QUANTITY /FAN &H, Q851 E AMIE/S *TEMP IN 4. @ DEG C *
ZAEGTATIC FRESSURE 11.13 MM WATER COL. *TEMP OUT 84,49 DEG € *
A ®FACE VELOCITY 3. 556 SM/S ®¥MINIMUM AME DEGEE '*ﬁ
U 36 6 6 38 6 6 6 6 6 36 36 36 08 06 I")F":‘IGN -MATE}:RIALS Ct:)NSTRUCT};i:)N *4;‘;****%*»X‘***********%*‘
ZHEDESIGHN PRESE 9.5 KG/CME(;*T G BERE &6 lh.SKG/CM‘?G #DESTGN TEME 240 DEG ¢ %
"“’% TURE BUNDLE ¥ HEADER #TURE *
G¥SI7E 1.22M X 3.05ROWE 3 *TYPE FAR ROX, PLUG *MATERIAL CARBON STEEL *
'%HH’}: Y i E¥MATERIAL SA-516—’2’0 #AGTM SA-179 ¥*
AR ARRANGEMENT #PARSES Z CNTR *OD Z59.4 MM sWall. 2,77 MM =
Z1EPUNDLES 1 PARALLEL #PLUG-DESIGN SHOULDER NGO ZCOTE  Souel TS s e
J2EPAYS I ParRallEL * MATL . SEEEL *PITCH i B IR B
I3 PUNDLE FRAME vaR CHANL *GASKET MATL SOFT IRON  *FIN 3
2 eMISCELL ANEOLS #CORR ALLOW o b *#TYPE EMBREDDED *
35 STRUCTURE MOUNT-gTRUCT, #SIZE IN NOZ 101.6 MM *¥MATERIAL ALUMINUM *
JHBURFACE PREP  NOTE 50 IS ) 101L.6 MM #0D 57,15 MMETHR . 404 MM *
A7 #LOUVERS N #RATING-FACING 300# R.F. #NO/MM @Q.394 *
28 CODE-ASME VITI STAMP-YES BEEGS APT-661 e
THG R 2K R R R R RE MECHANICAL EQUIPMENT e 36 4 36 96 3 36 6 06 I 96 06 35 36 96 26 3 6 96 36 96 K
4@ A0 #DRIVEHR *SPEED REDUCER *
41 #MFR-MODEL CHEGCD 515 *TYPE ELECTRIC MOTOR #TYPEFAN MOUNTED ON MOTOR SHAF®
47%NO/PAY 2 ¥HP/FAN 1.6 #MOSBEAY 2 ¥ HP/DRVR 3 *NOQ/BAY 2 ;
43#DIa 1.807 MxRPM 955 RPN 1000 #MODEL SUSPENDED
44%N0 BLADES 4 *PTCH ADJI*ENCLOSURE EX, PR. & WEATHERAGMA HP RATING N.A.
45 % PLADE MATERIAL ALUM LT A/APHSCY k15/3/50 *#RATIO N.A.
GéHEHUER MATERIAL ALUM *MEFR TOSHIBA *#MFR N.A.
47 CONTROL. ACTION ON AIR FAILURE:FAN PITCH N.A. ¥ OUVERS NONE

3
*
#*
X
*
*:
4H8ENITES S ¥*
49% UNIT TO BE SHOP ASSEMBLED AND MOUNTED ON SKID FOR SHIPMENT. *
=% HEADER BOXES AND ALL STRUCTURAL PARTS TO BE HOT DIPPED GALVANIZED. ¥
_.®%FANS TO BE AXIAL TYPE AND MOUNTED ON ELECTRIC MOTOR SHAFT -~ NO VEE BELTS. *
5% ELECTRIC MOTORS TO BE PROTECTED BY MURPEY MODEL No., VS-2-EX VIBRATION SWITCHES. ¥
= 2% NOISE LEVEL AND RUN-IN TEST IN SHOP ARE PROVIDED FOR THIS UNIT. *
5 4% MATERIAL FOR HEADER BOXES TO BE SA-516-T0 AND TO CONTAIN 0,.25% C MAX. #*
5% % NON-DESTRUCTIVE EXAMINATION TO BE IN ACCORDANCE WITH SPECIFICATION No. HMTD-ACHE-O1 *
By *
57%PLOT AREA 1,22 W 3,05 L 2.4k H¥STRUCTURE HEIGHT/PLENUM DEPTH *

e A 636 0 U B e 6 36 6 3 9 K B I 3 3 6 0 2 26 3 B 206 36 36 36 06 26 96 36 36 06 36 96 16 96 36 36 36 3 36 6 2 6 366 36 96 I I 6 9 I 6 06K 6




ANNEXURE - IV|

FHE AR R e E RN Rk EES M OCUELL AR ENG & MG OO0 TNG 55555659606 K46 56 565 96 56 5% 5 5 % %
S 3 SUGARLAND, TEXAS SHEET NoO. 1 0OF *

* PROPOSAL NO 8730 *

¥ DATE @9/21/,87 *
19 CUSTOMER HYUNDATL HEAVY INDUSTRIES CO., LTD. ITEM E-3980 ¥*
""*Pl ANMT LOCATION BOMBAY HIGH SOUTH-ICP PLATFORM PURCH IND NO RFQ-QY-088-TQ52%

®¥SERVICE COOLING WATER CODLER FURCH ORD NO PS-QH-O88-TQ52 *
A*EII LE=TYPE 14 F-0410-204211D HORIZ FRCD. DRAFT *¥ND PAYS 1 *
SEGURFACE tEXTENMDED a7 4. 28 S FT *PARE 1S 72.9 G FT %
HEHEAT EXCHANGED . 528G MM BTU/HR *#MTD P | DEG F *
TEGERVICE RATE::EXTENDED  &.43228 *PARFE 136,059 ETU/HR-GD FT-DEG F *
E3F e 36 3 K 6 B 3 66 B B 46 I 36 I 48 96 B KB PERFDODRMANCE DATA LR R R R Ry T R
Q¥ TURE SIDE *
1@xFLUID CIRCULATED COOLING WATER *¥SGL—0UT .988 *
118TOTAL FLUID ENTERING 27358 LE/HR*POUR POINT - *
12% N OuT *PF — DF - DEG F #
13 TEMPERATURE DEG F 149 1292 ¥GPHT-OUT 1.0@RTUALP-DEG F*
Taxl TUID LE/HR 2558 27558 ¥LATENT HEAT - #*
PSRV AFDR LEAHR, MU #T,C.-0UT 37@ RTU/H-FT-OF *
T&E®RNON COND LR AHE, MW *¥OPER PRESSURE 14 PSIA *
17 ¥ STEAM LE/HR #¥ALLOW PRES DROP g PSlg
18 WATER L.BAHR *CALC PRESS DROP - ¢ %?IG
19%VISCOSITY CR . H35 s (e *FOULING,INSIDE.OOlIm-Fr-oFﬂ%u
DO E KRR ER R EF R EEEREREEREE D B EREE AT STDE 59655 5 065 5 9696 96 5 06 5 36 6 96 56 56 3 96 3 36 6 5 % 46 5 36 % %
Z21I¥AIR QUANTITY 22116 SCFM AL TITUDE S L S
Z2EATR QUANTITY FAN 11787 .4 ACFM *TEMP IN 104, @ DEG F *
QB*STATIC FRESGURE .558 IN Hz@ *TEMP OUT 128.2 DEG F *
FACE VELOCITY LHOH@ SFPM «MINIMUM AME DEG F =

LUEEEREEEREEEEEEEEEEE DESIGN-MATERIALS—CONSTRUCT TON 5556 36 36 36 5 35 06 5606 5 06 3696 % 36 % % % % 5%
2EEDES TGN PRESS 128 PSIG *TEST PRESS 182 PSIG #DESTIGN TEMP 185 DEG F *
27 TURE BPUNMDLE *HEADER * TURE *
ZEXRSIZE B x 10" ®#ROWS 4 *TYPE FAR ROX , PLUG *MATERIAL. CARBON STEEL 3
Z9EMNOSBRAY 1 #MATERIAL SA-516-T0 *A5TM SA-1TY +*
@ ARRANGEMEMNT *PAGSES 10 CNTR  #*0D 1.0@ IN =WalLL .109 IN *
1 BUNDLES 1 PARALLEL *#PLUG-DESIGN SHLD. ¥MNO/COTL 74#L.TH 1@ =1 %
J2EPAYS 1 FARALLEL * MATL. C« STEEL *¥PITCH 2. 2500 I TRI =
J3PUNDLE FRAME PA3 CHANL  #GASKET MATL SOFT IRON  *FIM *
34xMISCELLANEDUS *CORR ALLOW R e TYPE BMBEDDED *
IS5 STRUCTURE MOUNT-STRUCT. ¥SIZE IN NOZ 2  IN ®MATERIAL ALUMINUM *
J&ESGURFACE FREF  1oTn 50 # ST ZE OUT NOZY 2 IN *0D 2.250 IN®THK LA1ES IN *
A7 EL OUNVERS Py #RATING-FACING 3004 R.%. #NO/IN 1@ *
A8« CODE--ASME VIITI STAMP—- YES SPECS API-601 ¥*
KT B e B R R KRR MECHANICAL FEOUTPMENT 4655 9 506 56 3 36 96 96 96 5 5 56 56 96 3696 36 96 3 56 % %
4@ AN *DRIVER *SPEED REDUCER *
41 #MFR-MODEL CHEDD  S15% *¥TYPE ELECTRIC MOTOR *TYPE FAN MOUNTED Ok MOTOR SHART
LG2¥NOSPAY 2 ®#HP/FAN 1.8 ¥NOSPAY 2 ¥HP/DRVR 3 ENOSBAY 2 *
43+DIA 42 IMxREPM 955 *RPM 1000 ¥MODEL SUSPENDED 3

+*
44%MN0 PLADES 4 ®PTCH ADJI*ENCLOSURE ®mX, E & WEATHERAGMA HF RATING Nl *
45 % PLADE MATEFRIAL ALUM ®VLT/PH/CY 15/3/50 #RATIO B.A. ¥
HEaEHUR MATERIAL ALUM *MFR TOSKIBA *MF R N.A. ¥
A7 ¥ CONTROL. ACTION ONM AIR FAILUPE:FAN PITCH N.A. *LOUVERS NONE ¥
GHENOTES ¥
~4G¥ UNIT TO BE SHOP ASSEMBLED AND MOUNTED ON SKID FOR SHIPMENT. *
¥ HEADER BOXES AND ALL STRUCTURAL STEEL PARTS TO BE HOT DIPPED GALVANIZED. , *
‘ll*mns TO BE AXIAL TYPE AND MOUNTED ON ELECTRIC MOTOR SHAFT - NO VEE BELTS. *
Z¥ GLECTRIC MOTORS TO BE PROTECTED BY MURPHY MODEL No. VS-2-EX VIBRATION SWITCIES. »
"'”»IOIuE LEVEL AND RUN-IN TEST IN SHOP ARE PROVIDED FOR THIS UNIT. *
SH% MATERTIAL FOR HEADER BOXES TO BE SA-516-TO AND TO CONTAIN 0.25% C MAX. *
#*

#*

*

+#

5% NON-DESTRUCTIVE EXAMINATION TO BE IN ACCORDANCE WITH SPECIFICATION No. HMTD-ACHE-O1.
B& ¥

S7#PLOT AREA Ly W 10" L 8' H®STRUCTURE HEIGHT/PLENUM DEPTH
LR R R R S R R R R R R R ey R R R R R R R R R R R R vV

h . ff i o
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¥ H R R R R R R EEXES M OCUELLAR EMNG & MFG CO  IRNGC 3560 55 506 5 06 366 56 6 56K % K % % %

* SUGARLAND, TEXAS SHEET NO. 1 ©QF ¥
- FROPOSAL NO 8730 * —
* DATE @9/21/87 *
PR CUSTOMER HYUNDAT HEAVY INDUSTRIES CO., LTD. ITEM E~383@ *
ZRPLUANT LOCATION BOMBAY HIGH SOUTH-ICP PLATFORM PURCH IN® NO RFQ-QY-088-TQ52%
JGERVICE COOLING WATER COMER PURCH ORD NO PS-QH-088-TQ52 *
431 7E-TYPE  14F-0410-2042-MD HORIZ FRCD DRAFT ¥NO BPAYS o *
SEGURFACE tEXTENDED 469,288 S M ¥BARE 17.45 = TO N o B
H¥HEAT EXCHANGED 1’46,300 KG CAL/HR *¥MTD 1262 DEG C *
T*SERVICE RATEEXTENDED 31.41 *PARE 664 .28 KG CAL/ HR - &0 M-DEG C =*
LR 6 36 36 B 36 36 36 33 96 26 B 36 B B I I 06 96 FPERFORMANCE DATA %3636 056 6 366 6 06 36 96 96 0 36 96 96 96 36 K 36 3 ¥ 6 96 K% %
G ¥ TURE SIDE *
1@¥FLUID CIRCULATED COOLING WATER # DENSITY 986.7 XG/Cu M *
11#TOTAL FLUID ENTERING 3.47 KG/S ®¥POUR POINT N *
12% IN OUT *RP — DP - DEG © %
123 TEMPERATURE DEG C L5 54 *QPHT-OUT 1.0KG CAL/ KG-°C *
14%L IUID HGs 8 2.47 .47 *LATENT HEAT - *
15%VAPOR K& Sy M ¥T.C.—QOUT ,551 KG CAL/HR-M-°C
14&¥NON COND BG/ S, Ml *OPER PRESSURE 5.0 KG/SQ CM ¥
17¥STEAM Ka/s 8 *ALLOW PRES DROP1.0 KG/SQ CM*
18xWATER HGs 8 *CALC PRESS DROP .68 KG/SQ CM¢
198V ISCOSITY CP . 435 i *¥FOULLING, INSIDE ,0002 HR-142—°C/KG
ZAEEFEEREREEEREEEEEREEBEEREEEERE ATR SIDE  HEEEEEEREFRXEERRR XX R ERE XX XXX %%%% CAL
Z1%¥ATR QUANTITY 1@, 4388 SM3A/S *ALTITUDE 15 M *
ZZEATR QUANTITY /FAN 5.06388 AMI/S *TEMP IN 4. DEG C =
23¥STATIC PRESSURE k.18 MM WATER COL #TEMP OUT 53.4 DEG C *
24¥FACE VELOCITY Sl SM/G ¥*MINIMUM AMP DEG € »
TEEREREEEEEEEEEEREXRREE DESIGN-MATERIALS CONSTRUCT ION 59 % % 5 556 36 5 96 5% 36 5 96 5 36 96 96 % % % %
26¥DESIGN PRESS 9.0 KG/CM2(}*TEST PRESS 13.5 KG/CM*G  ¥DESIGM TEMP 85 DEG C #*
27 ETURE BUNDLE *HEADER *TURE *
ZB¥GI7TE 1.22MX3.05SM #ROWS 4 *TYPE FAPR PROX, PLUG *MATERIAL CARBON STEEL ¥
ZGEND/ BAY 1 *MATERIAL SA-516-T0 ¥ASTM SA-1T9 *
30 ARRANGEMENT *PASSES 1@ CNTR  *0D 25.4 MM *=WALL 2,77 MM *
1 PUNDLES 1 PARALLEL *¥PLUG-DESIGN SHOULDER *¥NO/COIL  7a4#LTH 3.05 M *
2Z2¥EPAYS 1 PARALLEL * MATL. Cu STEEL *¥PITCH STe i MM TRI *
33 PUNMDLE FRAME FAB CHANL #GASKET MATL SOFT IRON  *FIN *
34¥MISCELLANEDLS *CORR ALLOW LR *TYPE EMBEDDED *
35#STRUCTURE MOUNT-_STRUCT *SIZE IN NOZ 50.8 MM ®MATERIAL ALUMINUM *
36 SURFACE PREF  NOTE 50 *#¥SIZE OUT NOZ 50.8 MM *0OD S7.15 MMeTHK - A05 MM
37 #LOUVERS MO *RATING-FACING 300# R.F. *NO/MM @.394 *
8% CODE--ASME VIITI STAMP-YES SPECS  API-661 *
RG34 3 5 3 3 0 3 9 36 6 6 0 36 6 36 06 36 96 36 06 6 9 MECHANICAL EQUIPMENT ¥ 3 6 K 366 I I A6 T IE I K I 6K
4@%F AN ¥DRIVER *SPEED REDUCER *
41 ¥MFR-MODEL CHECD 515  *TYPE ELECTRIC MOTOR *TYPE FAN MOUNTED ON MOTOR SHA®T
2ENO/PBAY & ¥ HP/FAN 1.8 ¥MO/BAY 2 ¥ HP/DRVR 3 ¥NO/RAY 2

*

43%DIA 1.@07 MERPM 955  %RPM 1000 *MODEL SUSPENDED *
44%ND BLADES 4 ¥PTCH ADJ*ENCLOSUREEXP PR & WEATHER *AGMA HP RATING »
45%PLADE MATERIAL ALUM  ®VLT/PH/CY k15/3/50 *RATIO "
46%HUP MATERIAL  ALUM  *MFR TOSHIBA *MFR »
47%CONTROL ACTION ON AIR FAILURE:FAN PITCH N.A. *LOUVERS .
48%NOTES "
49% UNIT TO BE SHOP ASSEMBLED AND MOUNTED ON SKID FOR SHIPMENT. ¥
5@#% HEADER BOXES AND ALL STRUCTURAL STEEL PARTS TO BE HOT DIPPED GALVANIZED. ‘ *
*

*

*

*

*

*

*

*.

22 ==
ZJ’?’?

=1

51% FANS TO BE AXIAL TYPE AND MOUNTED ON ELECTRIC MOTOR SHAFT- NO VEE BELTS.

52% ELECTRIC MOTOR ARE TO BE PROTECTED BY MURPHY MODEL No. VS-2-EX VIBRATION SWITCHS.
3% NOISE LEVEL AMD RUN-IN TEST IN SHOP ARE PROVIDED FOR THIS UNIT.

S54% MATERIAL FOR HEADER BOXES TO BE SA-516-T0O AND TO CONTAIN 0.25% C MAX.

535% NON-DESTRUCTIVE EXAMINATION TC BE IN ACCORDANCE WITH SPECIFICATION No. HMTD-ACHE-01
546

57#PLOT AREA 1.22M W 3.05M. 2. 4UMH#STRUCTURE HEIGHT./PLENUM DEPTH
R R R R e T S S R R R S S T S TS
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ELP2-15-7
LD16,110vDC|

LPK-5C—4 LPK—SC-7
LD4,240vAC LD4.240vaC

/1750 HPwy

ELP2-15-5
LD16,110vDC
/100 INCD

ELP2-15-6 Sy
LD16,110v0¢ ,&ﬁi&;
/1000 o 1o HPMV

LPK-5C-6

LD4,240vAC
LD4,240vaC

/175W HP

WASTE HEAT RECO

T.0. FLOOR EL+31937
SECOND FLOOR A/C SWITCHGEAR BLD

(MIDDLE DECK TG EXHAUS
SHQ PLATFOR [

FOR_LIGHTING [OF PLATFORM
SEE DWG. SHQ-081-506
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