PROC/LF/17970/2020

EVALUATION WILL. BE CARRIED OUT ON ITEM WISE

Tender Enquiry No:

OIL & GAS DEVELOPMENT COMPANY LIMITED
PROCUREMENT DEPARTMENT (LOCAL), ISLAMABAD

SCHEDULE OF REQUIREMENT

Due Date:

Bid Bond Value : EACH ITEM WISE
Attachment(if any) : YES

Sr No Bescription Quantity Make/Brand Unit Unit Price Unit Price Total Price Delivery deviation from
oftfered {PKR} (PKR} {PKR} Petiod Tender Spec. If
Inclusive Inclusive of Inclusive of Offered Any
Of All Taxes GST GST
Except GST

1. Tube Bundle for Treated Gas Trim Coocler E-4403/E-5403 as per 1 Number
attached TOR.
PACKING & TRANSPORTATION COST OF ITEM NG 1 Number
INSTALLATION & HYDRO TESTING COST CF ITEM NO.1 1 Number

2, Tube Bundle for Lean Amine Trim Cooler E-4405/E-5405,, including 2 Number
Floating Head Cover and Backing Device as per attached TOR.
PACKING & TRANSPORTATION CCST OF ITEM NO.2 2 Number
INSTALLATION & HYDRO TESTING COST OF ITEM NO.2 2 Number

3. Tube Bundle for Sales Gas Compressor Gooler E-4504/E-5504 as per 2 Number
attached TOR.
PACKING & TRANSPORTATION COST OF ITEM NO.3 2 Number

- INSTALLATICN & HYDRQ TESTING COST OF ITEM NO.3 2 Number

!’, Tube Bundle for Inlet Gas Trim Cooler F-4401/E-5401 as per attached 1 Number
TOR.
PACKING & TRANSPORTATION COST OF ITEM NO.4 1 Number
INSTALLATION & HYDRO TESTING COST OF ITEM NO.4 1 Number

&~ Tube Bundle for Condensate Stabilizer Reboiter E-7101/E~7201 as per 1 Number
attached TOR.
PACKING & TRANSPORTATION COST OF ITEM NO.5 1 Number
INSTALLATION & HYDRO TESTING COST OF ITEM NO.5 1 Number




OIL & GAS DEVELOPMENT COMPANY LIMITED
PROCUREMENT DEPARTMENT (LOCAL), ISLAMABAD

SCHEDULE OF REQUIREMENT

Special Note: The prospective bidders also download the master set of Tender Document
- The prospective bidders may keep in touch with OGDCL web site for downloading the clarifications/amendments (if any) issued by OGDCL.
_ BID VALIDITY 120 DAYS FROM TECHNICAL BID OPENING.PAYMENT TERMS AS PER CLAUSE NO.8 OF TOR.DELIVERY AS PER
CLAUSE NO.9 OF TOR FROM LPO ISSUE DATE. EVALUATION WILL BE ON ITEM WISE |.E.TUBE BUNDLE
COST+PACKING&TRANSPORTATION+INSTALLATION&HYDROTESTING COST OF EACH TUBE BUNDLE COMPARED SEPARATELY.

Discount (if any) shall only be entertained on Schedule of Requirement of Bidding Document (Financial Proposal). If the discount is mentioned
elsewhere in the bid, the same shall not be entertained.

BID BOND:

ITEM NO.1 = Rs.150,000/-
ITEM NO.2 = Rs.450,000/-
ITEM NO.3 = Rs.500,000/-
ITEM NO.4 = Rs.550,000/-
ITEM NO.5 = Rs.120,000/-

L ol o

Mandatory Checklist
Please confirm the compliance of the following mandatory information along with the bid(s) (failing which bids(s) will not be accepted)




OIL & GAS DEVELOPMENT COMPANY LIMITED
PROCUREMENT DEPARTMENT (LOCAL), ISLAMABAD

SCHEDULE OF REQUIREMENT

To be Attached with the Compliance

Documents Technical/Financial Bids
Original Bid Bond Technical Bid Yes Ll No (]
Copy of NTN Certificate Technical Bid Yes (1] No (I
Copy of GST Certificate Technical Bid Yes L] No L
Confirmation that the Firm is appearing on FBR's Active Taxpayer
List Technical Bid Yes [ ] No [ ]
Duly signed and stamped Annexure-A (Un-priced) Technical Bid Yes ] No ]
Duly filled, signed and stamped Annexure-B Technical Bid Yes Fl No L]
Duly filled, signed and stamped Annexure-D Technical Bid Yes ] No [ ]
Duly filled, signed and stamped Annexure-L on Company’s Technical Bid Yes ] No )
Letterhead
buly signed and stamped Annexure-M on Company'’s Letterhead Technical Bid Yes 1 No [
Duly signed and stamped Annexure-N on Non-Judicial Stamp . .
Paper duly attested by Notary Public Technical Bid Yes [ ] Na ]
Duly filled, signed and stamped Annexure-A (Priced) Financial Bid Yes ] No (]
Duly filled, signed and stamped Annexure-C Financial Bid Yes 1 No L]
Duly filled, signed and stamped Annexure-E Financial Bid Yes L] No ]




OIL & GAS DEVELOPMENT COMPANY LTD

TOR FOR

EABRICATION, SUPPLY, INSTALLATION & TESTING OF
MISCELLANEQUS HEAT EXCHANGER TUBE BUNDLES
INSTALLED AT KPD-TAY PLANT
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1.0
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INTRODUCTION:

Oil and Gas Development Company Ltd (OGDCL) is Pakistan's National Oil & Gas Exploration and
Production Company. OGDCL is currently operating Country's largest Oil & Gas sector including
saleable Oil & Gas Processing Plants.

Kunnar-Pasakhi-Deep and Tando-Allah-Yar (KPD-TAY} is a Gas & LPG Pracessing Plant, located
in Hyderabad District about 25 km away from Hyderabad and approx. 195 km from Karachi, Sindh
Province of Pakistan. The Plant is comprised of two gas processing trains installed in the close
proximity of oil wells. The processing plant is connected with the wells through gas gathering
network which terminates into slug catcher at the process plant premises.

OGDCL intends to purchase tube bundles for the following heat exchangers in mentioned
quantities, from an experienced and well reputed manufacturer / confractor / supplier to fulil the
operational requirement.

Sr# Description QTY | UOM
1 Tube bundle for Treated Gas Trim Cooler (E-4403/5403) 1 No
2 | Tube bundle, including Floating Head Cover and Backing 2 No

Device, for Lean Amine Trim Cooler {E-4405/5405)
3 | Tube bundle for Sales Gas Compressor Cooler (E-4504/5504) 2 No
4 | Tube bundle for Iniet Gas Trim Cooler (E-4401/5401) 1 No
5 | Tube bundle for Condensate Stabilizer Reboiler (E-7101/7201) i No

DEFINITIONS, ERRORS & CONFLICTS:

Owner /Company ; Qil & Gas Development Company Limited (OGDCL)

Supplier /Contactor ; Parties, which vendors and / or supplies material, equipment
and services to perform the duties as specified by Company in
the scope of supply.

2.1 Errors or Omissicns.

2.11 Review and comment by the Company at any Contractor / Supplier's drawings,
procedures or documents shall only indicate acceptance of general requirements and
shall not relieve the Contractor / Supplier of its obligations to comply with the
requirements of this specification and other related parts of the contract documents.

2.1.2  Any errors or omissions noted by the Contractor / Supplier in this Specification shall be
immediately brought to the attention of the Company prior bid submission.
2.2 Conflicting Requirements.

In the event of conflict, inconsistency or ambiguity between this Specification, National Codes

& Standards referenced in this Specification or any other documents, the Contractor/ Supplier

shall refer to the Company whose decision shall prevail.

SCOPE OF SUPPLY:
3.1 The scope covers Fabrication, supply, installation & testing of heat exchanger tube bundles of
Treated Gas Trim Cooler (1 No.), Lean Amine Trim Cooler (2 Nos.), Sales Gas Compressor
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Cooler (2 Nos.), Inlet Gas Trim Cooler (1 No.) and Condensate Stabilizer Reboiler (01 Nos.)
installed at KPD-TAY Plant as per specification elaborated below in detail. All material &
consumables required for fabrication of tube bundles is in Contractor scope.

3.2 Contractor shall also provide two complete sets of channel head gaskets of heat exchangers
as per attached drawings/specifications, against supply of each tube bundle, one will be used
for hydro testing & second for the final box up.

40 REFERENCE STANDARD

ASME SEC VIl - Div 1 (2010 ED 2011ADD}
ASME SEC il
ASME SEC IX

5.0 GENERAL REQUIREMENTS:-

a. All the specifications / dimensions should be as per attached drawings / TOR for fabrication of
listed tube bundles.

b. Only U-stamp & R-Stamp authorized manufacturers will be considered for technical
evaluation, valid copies of certificates to be provided in the technical bid.

¢c. Stage inspection (after shipment of material) and during fabrication will be carried out at
manufacturer works by OGDCL representative.

d. Contractor shall share the quality inspection plan prior to execution of job after issuance of
purchase order, OGDCL shall mark hold points for inspection as per requirement.

e. Tube material should be of American / European / Japanese origin, MTCs shall be provided
prior to fabrication of material for OGDCL witness.

f. Bidder shall prepare his own drawings for fabrication & same shall be handed over to OGDCL
along with delivery of tube bundies.

g. Al bill of quantities {(BOQ) related to the tube bundles mentioned in the drawings are included
in the Contractor scope.

h. The Confractor must make all necessary arrangements including fixture for fransport of tube
bundles to KPD-TAY Plant.

i, Guarantee / warrantee of tube bundles for a period of one year after being taken into service
or 18 months after shipment, whichever comes first for which PBG will be submitted for same
period.

6.0 CONTRACTOR RESPONSIBILITIES:

a. The contractor shall be responsible for arrangement of all material, consumables required for
fabrication of the tube bundles.

b. The contracior shall be responsible for arrangement of all resources for fabrication, welding,
NDT /inspection, U/R stamp required for the tube bundles.

¢. The contractor shall be responsible for safe transportation of the tube bundles up to the KPD-
TAY Plant.

d. Complete replacement job of tube bundles (i.e. removal of existing / old tube bundles &
installation of new tube bundles in the heat exchanger shell) along with hydro testing at KPD-
TAY Plant as well as lifting/shifting with all tools and tackles is included in the Contractor scope.

‘
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e. Bidders are supposed to instail & hydro test all tube bundies at site, however as per operational
requirement or any other reason the availability of heat exchangers for installation activities is
as elaborated below.

Exchangers readily available for | Tube Bundles subject to availability of

replacement of Tube Bundles after | Heat exchangers for Replacement of

arrival at site. Bundles after arrival at site.

1. Tube bundle for Treated Gas Trim Cooler | 1.Tube bundle for Iniet Gas Trim Cooler {E-
{E-4403/5403) . 4401/5401)

2. Tube bundle, including Floating Head | 2.Tube bundle for Condensate Stabilizer
Cover and Backing Device, for Lean Amine | Reboiler (E-7101/7201)
Trim Cooler (E-4405/5405).

3. Tube bundie for Sales Gas Compressor
| Cooler (E-4504/5504).

Note: In case of non-availability of any heat exchanger for replacement of bundles then
OGDCL will install those newly supplied bundles using its own rescurces at appropriate time
(May be during ATA). However, OGDCL will inform bidder/supplier to depute his
representative fo witness installation and hydro testing activities and bidder shall depute his
representative for the same without any additional charges. If any non-conformance will be
observed during installation and hydrotesting which lies at the part of Contractor, then
Contractor will be responsibie to rectify the same within a week without any additional charges.

f. In case of any non-conformance observed during installation & hydro testing, Contractor shat!
immediately rectify / replace the same with in delivery period. Any delay in rectification will be
liable to LDs as per OGDCL standard tender document.

g. Hydro testing shall be carried out as per standard procedure at specified hydro test pressure of
shell or tube whichever is higher.

h. Bidder is not allowed to refuse for the execution of installation & hydro testing activities in any
case if OGDCL will managed to spare the heat exchanger for replacement of tube bundle.

i. In case of any leakage observed, tube bundle will be hydro tested again & Contractor will be
responsible to extend / provide all facilities, resources & consumables as provided in the first
hydso test.

j. Contractor shall fabricate the tube bundies keeping in view all requirement of ASME U stamp
& provide the ASME stamp name plate which indicates that tube bundle has been replaced.
Contractor shall bear all cost incurred for inspection in order to conform it as U-stamp.

k. All other tools, equipment and consumables which are not specified in clause 7.0 (OGDCL
responsibilities) required for removing existing tube bundles and installation of new tube
bundles and their testing will be included in contractor scope.

7.0 OGDCL RESPONSIBILITIES:

OGDCL wilt provide the following facilities during installation & hydro testing of tube bundles at
KPD-TAY Plant.

I. Isolation of the existing heat exchanger & purding.
i, OGDCL will provide Crane & 03-05 Ton Fork Lifter for tube bundles replacement activities.

-




8.0

9.0

iii. Crane will be provided by OGDCL, however, the successful bidder will submit rigging study
and may visit site for rigging study.

iv. Provide electricity & demineralized water for hydro testing of tube bundles.

v. Provide test ring for Hydro testing of tube bundles.

vi. All spiral wound gaskets for isolation & hydro testing of heat exchanger shall be arranged
by OGDCL.

vii. Provide Skings, shackles & chain blocks for rigging of tube bundles.

viii. Boarding and lodging of contractor staff.

PAYMENT TERMS

1. Payment will be made against commissioning certificate & verified invoices at actual after
completion of job i.e. fabrication, transportation to KPD-TAY Plant, successful installation
and hydro testing cf the tube bundles at KPD-TAY Plant.

2. Payment of complete tube bundle along with transportation cost wilt be released if OGDCL
will not be in position to altow the bidder for installation & hydro testing of the supplied tube
bundle due to any operational constrain or any cther reason. Services cost will not be paid
in this regard. In said case material delivery acceptance certificate will be issued by OGDCL
for payment purpose.

DELIVERY SCHEDULE
i. The tube bundles shali be delivered at KPD-TAY Plant after complete fabrication & NDT /
Inspection within 150 days.
ii. The installation of the tube bundles and hydro testing shall be completed within 30 days after
receipt of tube bundles at KPD-TAY Plant.
ii. However, the total duration of the project must not exceed 180 days. LDs will be imposed if
total duration increases beyond 180 days.

10.0 TECHNICAL SPECIFICATIONS:

TREATED GAS TRIM COOLER TUBE BUNDLE (E-4403/E-5403) (1 No.)

z- DESIGN PARAMETER SHELL - |TUBE

10 Sevice  Gas Water

2 | Operating Temperature {In/Out) | 120.5°F(49.2°C)/115°F(46°C) | 93°F(33.8°C)}/115°F (46°C)
3 ! Operating Pressure | 1035 psig {7.13 MPa) 50 psig {0.345 MPa)

4 | Design Temperature | 160°F (65.5°C) | 150°F (65.5°C)

5 | Design Fressure | 1200psig (8.27MPa) | 150 psig (1.034MPa) |
6 | Hydrostatic Test Temperalure | 70°F (21°C) % 70°F (21°C)

7 | Hydrostatic Test Pressure 1560 psig (10.75MPa) 195 psig (1.34MPa})
8 | Numberof U-Tubes | 328 - -

G | TubeMaterial  |[SA179 o

3/4"x0.083'x141.732" (@19.05%2.1x3600 mm)

i




11

Joint Style of Tube and Tube | Intensity Weld and Expansion

Sheet

TUBE:

{1 | Material shall be SA-179 seamless tubes and purchasing shall be as per SA-450. Quter diameter
shall  be  within  3/4"+0.004"(@19.05£0.1mm)  and  thickness  shall  be
0.083"+0.0157"(2.1mm+0.4mm).

2 | U Tubes shall be cold bended and roundness deviation of bended section shall be no more than
15% outer diameter of tube.

3 | U Tube are not allowed to jointed.

4 1 Tubes and plates shall be strength welding with light expansion.

5 | All spacer length allowance deviation shall be -0.04" (1Tmm).

TUBESHEET: .

1| Material shall be‘as per SA266 Gr. 2N.

2 | Plate sealing surface and axes shall be \'fertic;'al‘ and perpendicularity tolerance shall be 0.016
(0.4mm).

3 | Tube hole axes shall be strictly vestical to plate sealing face and perpendicularity tolerance shal
be 0.0039” (0.1mm).

4 | After tubes drilled, no less than 96% bridge width shall be more than 0.301" (7.65mm), min. bridge

width shall be 0.18” (4.575mm).

BAFFLE PLATE I /1l & MOUNTING PLATE:

1

Support plate shall be flat, flatness tolerance shall be no more than 0.118" (3mm).

2 | Remove all burr after drilling.

3 | Limitation deviation of adjoining two holes centreline distance shall be £0.012” {(0.3mm).

4 | Limitation deviation of 4% allowance adjoining two holes shall be £0.02" {0.5mm}.

5 | Limitation deviation of any tube holes centreline distance shall be £0.039" (1mm).

6 | Material shall be as per SA 283 Gr. C.

DRAW BAR;

1 | Dimension of screw shall be as per ASME B1. 13M-2005.

2 | Material shall be as per SA 36.

3 | Burr and iron scrap shall be removed when screw machine finished.

GASKET:

1 | The strap shall be overlay and wound with the filling material, contacting tightly, layers evenly, no
wrinkle, space and bending.

2 | Both surfaces of gasket shall be flat and smooth, with clear texture. Radial cut-through,

indentation, concave or convex that weaken the sealing is not allowed.




Flatness against any reference surface shall not exceed 0.0317 (0.8mm). The flatness deviation
shall not lie in the range less than 20°.

LEAN AMINE TRIM COOLER TUBE BUNDLES WITH FLOATING HEAD

COVER AND BACKING DEVICE (E-4405/E-5405) (2 Nos.)

DESIGN PARAMETER SHELL CHANNEL

Service Lean Amine Cooling Water

Operating Temperature (InfOut) | 130.6°F(55°C)120°F(49°C) | 93°F (34°C)/115°F (46°C)

Operating Pressure 95 psig (0.66 MPa) | 50 psig (0.345 MPa) j

Design Temperature 150°F (65.5°C) 150°F (65.5°C)

o | W M=z e

Design Pressure 200psig (1.38MPa) 150 psig (1.03MPa)
Hydrostatic Test Temperature | 70°F (21°C) 70°F (21°C)

Hydrostatic Test Pressure 260 psig (1.79MPa) 260 psig (1.79MPa)

Number of Tubes 1600

[de} oo ~~ O;|

Tube Material SA179

Tube Dimensions 3/4"x0.083'x196.85" (©@19.05mmx2mmx5000 mm) Straight
Tubes

11

Joint Style of Tube and Tube | Intensity Weld and Expansion
Sheet

TUBE:

1

Material shall be SA-179 seamless tubes, Quter diameter shall be within 3/4°£0.004"
(219.05+0.1mm} and thickness shall be 0.083"+0.0166" (2.1mm+0.4mm).

2

Connection between tube plate and tube shall be strength welding with light expansion.

3

All spacer length allowance deviation shall be -0.04" (-1mm).

TUBESHEETS (STATIONARY & FLOATING):

1

Material shall be as per SA266 Gr. 2N.

2

Plate sealing surface and axes shall be vertical and perpendicularity toferance shall be 0.0157"
(0.4mm).

Tube hole shall be strictly vertical with plate sealing surface and perpendicularity tolerance shall
be 0.0039" (0. 1mm)} for floating tube sheet & 0.4mm for stationary tube sheet.

For no less than 96% plate drill (drill lateral), allowance hole width shall be no less than 0.196"
(4.97mm). For no more than 4%, min allowance hole width shall be 0.121" (3.08mm).

TRANSVERSE BAFFLE I /il & SUPPORT PLATE:




0

Support plate and transverse baffles shall be flat and flatness tolerance shall be 3mm.

Remove all burr after drilling.

4

|'5 | Material shall be as per SA 36.

Limitation deviation of adjoining tube hole centreline distance shall be £0.012" (0.3mm).

For Support Plate & Transverse Baffle Il Limitation deviation of 4% adjoining tube hole centreline
shall be £0.02" (0.5mm), any two tube holes centreline distance shall be £0.04" (1.0mm).

TIE-RODS:

1 | Screw dimension shall be as per 1S0724:1993, screw dimension tolerance shall be as per
|| 190965-1:19986g. I

2 | Material shall be as per SA 36.

3 ! Burr and iron scrap shall be removed when screw machine finished.

4 | Crack, damage and burr shall be not allowed, the others shalt be as per ISO 6157-1; 1988

Fastens Surface Defects Part One: Bolts, General specification.
GASKET:

"1 [ Fabrication and Acceptance of gasket shall be as per ASME B16.20-2007.

2

Tooth Pad parts and wound gasket shall be inner ring point welding.

| FLOATING HEAD COVER AND BACKING DEVICE:

1 | Allmaterial and dimensions of Floating Head Cover Flange, Dish Head and Backing Device shall
be as per provided drawings.

| SALES GAS COMPRESSOR COOLER TUBE BUNDLES (E-4504/E-

5504) (2 Nos.)
i- DESIGN PARAMETER SHELL | TUBE
0
Service Cooling Water | Sales Gas
2 | Operating Temperature {in/Out) | 93°F(34°C)/115°F {46.1°C) | 136.78°F(58.2°C)/111.98°F
{44 4°C)

3 FOperating Pressure 50 psig {0.345 MPa) 508.2 psig (3.5 MPa)

4 | Design Temperature 150°F (65.5°C) 200°F (23.3°C)
"5 | Design Pressure 150psig (1.03MPa) 600 psig (4.14MPa) J
6 | Hydrostatic Test Temperature | 70°F (21°C) 70°F {21°C)
*7“ Hydrostatic Test Pressure 195 psig (1.34MPa) 780 psig (5.38MPa)
[ 8 | Number of U-Tubes 434

TEE—




9" | Tube Material SA179
10 | Tube Dimensions 3/4"%0.083'x196.85" (©19.05x2x5000 mm)
11 | Joint Style of Tube and Tube | Intensity Weld and Expansion
Sheet
TUBE:
1 | Tubes shall be SA-179 cold forming seamless tubes. Quter Diameter and deviation will be
3/4"+0.004” (@19.05£0.1mm).
2 | U Tubes shall be cold bended and roundness deviation of bended section shall be no more than
15% of heat tube nominal outer diameter,
3 | U Tube shall not be split joint.
h All requirements as per General Drawing.

" TUBESHEET:

1

Material shall be as per SA266 Gr. 2.

2 | Plate sealing surface and axes shall be vertical and perpendicularity tolerance shall be 0.25mm.

3 | Tube hole axes shall be strictly vertical to plate sealing face and perpendicularity tolerance shall
be 0.06mm.

4 | After tubes drilled, no less than 96% bridge width shall be more than 4.78mm min. bridge width

shall be 2.98mm.

TRANSVERSE BAFFLE & SUPPORT PLATE:

LJ Baffle Plate and Support Plate shall be steady, flat face deviation shall not be more than 3mm.

2 | Remove all burr after drilling of pipe holes.
3 | Distance Limit Deviation of two adjacent holes is +0.3mm, 4% of two holes adjacent limit deviation
is £0.5mm, any two pipe holes limit deviation is £ 1mm.

4 | Material shall be as per SA 283 Gr. C.

TIE ROD: i
1 | Dimension of screw thread shall be as per ASME B1. 3-2007.

2 | Material shall be as per SA 36.

3 ) Burr, iron scruff etc. shall be removed after processing.

GASKET:

1 | Type of gasket is spiral gasket, Inner ring is SA-240 316L, filling with flexible graphite.

2 | Defects, twists, deformation, which may affect the tightness of the gasket are not allowed.
LS Fabrication, inspection and acceptance shall compty with ASME B16.20-2007.
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INLET GAS TRIM COOLER TUBE BUNDLE (E-4401/5401) (1 No.) |

:' DESIGN PARAMETER SHELL TUBE

0

1 | Service Water Gas

2 | Operating Temperature (In/Out} | 93°F(33.8°C)/115°F (46°C) | 140°F (60°C)/110°F (43.3°C)

3 | Operating Pressure 50 psig (0.345 MPa) 1045 psig (7.2 MPa)

| 4 | Design Temperature 150°F (65.5°C) 200°F (93.3°C) n

5 | Design Pressure 150psig (1.03MPa) 1200 psig (8.27MPa)

6 | Hydrostatic Test Temperature ! 70°F (21°C) 70°F {21°C)

7 | Hydrostatic Test Pressure 195 psig {1.34MPa) 1560 psig (10.75MPa}

'8 | Number of U-Tubes 635

9 | Tube Material SA-213 TP-316L

10 | Tube Dimensions 3/4"x0.065'x196.85" (219.05x1.651x5000 mm) (635 U)

11 1 Joint Style of Tube and Tube | Intensity Weld and Expansion
Sheet

TUBE:

1 | Material shalt be SA-213 TP316L seamless tubes and purchasing shall be as per SA-1018. Outer
diameter shall be within 3/4°+0.004" (@19.05+£0.1mm) and thickness shall be 0.065"+0.013"
(1.65mm+0.33mm).

2 | U Tubes shall be cold bended and roundness deviation of bended section shall be ne more than
15% outer diameter of tube.

3| U Tube are allowed to jointed.

4 | Allvequirements as per General Drawing. o

TUBESHEET: )

1| Material shall be as per SA266 Gr. 2N + SS316L.

2 | Plate sealing surface and axes shall be vertical and perpendicularity tolerance shall be 0.016”
{0.4mm).

3 | Tube hole axes shall be strictly vertical to plate sealing face and perpendicularity tolerance shall
be 0.0039" (0.1mm).

BAFFLE PLATES [, Il & !Il: j

H Support plate shall be flat, flatness tolerance shall be no more than 0.118" (3mm).

Remove all burr after driIIing._f




3 | Limitation deviation of adjoining two holes centreline distance shall be £0.012" {0.3mm).

4 | Limitation deviation of 4% allowance adjoining two holes shall be £0.02" (0.5mm).

5 | Limitation deviation of any tube holes centreline distance shall be £0.038" (1mm}.

6 | Material shall be as per SA 283 Gr. D.

DRAW BAR:

1 | Dimension of screw shall be as per ASME B1. 13M-2005.

2 | Material shall be as per SA 36.

L.

3 | Burr and iron scrap shall be removed when screw machine finished.

GASKET:

1| The strap shall be overlay and wound with the filling material, contacting tightly, layers evenly, no
wrinkle, space and bending.

2 | Both surfaces of gasket shall be flal and smooth, with clear texture. Radial cut-through,
indentation, concave or convex that weaken the sealing is not allowed.

| 3| Flatness against any reference surface shall not exceed 0.031" (0.8mm). The flatness deviation

shall not lie in the range less than 20°.

CONDENSATE STABILIZER REBOILER TUBE BUNDLE (E-7101/E-7201)

(1No.)

S. | DESIGN PARAMETER SHELL TUBE

No

1 | Service Condensate Stabilizer | Hot Oif

Bottom

2 | Operating Temperature (In/Out) | 326.04°F/429.98°F 615°F/530°F
FS Operating Pressure 355psig 50 psig

4 | Design Temperature 600°F 650°F

5 | Design Pressure 600psig 125 psig

6 | Hydrostatic Test Pressure 804.124 psig 172.872 psig |
"7 [ Number of U-Tubes 140 -

8 | Tube Material SA179

9 | Tube Dimensions 0.75"x0.083"(219.05x2.1) (Lengths as per attached drawings)

10 | Joint Style of Tube and Tube | Strength Welded and Lightly Expanded

Sheet
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TUBE:

1| Material shall be SA-179, 0.75"x0.083" (@19.05x2.1) (Lengths as per attached drawings).

2 | Tubes and Tube Sheet Joint shall be Strength Weld and Lightly Expanded.

|3 | Joints of Tube to Tube sheet should be conducted by a 100% PT examination according to APP.8
in ASME VIII-1.

TUBESHEET:

1 | Material shall be as per SA266 Gr. 2.

2 | The forging should be fabricated and inspected according to SA-266-2, Forging cannot be welding
joint.

3 | Sealing surface of the tube sheet must be vertical to the axis, squareness tolerance is 0.0118"
(0.3mm).

4 | The tube holes must be vertical to sealing surface of tube sheet, tolerance is 0.00472" {0.12mm).
No permission of through fore-and-aft streak on hole surface.

5 | Afterdrilling, the width of hole bridge must be > 0.1237" (4 872mm) for > 96%, permitted min. bridge

| width is 0.1918" (2.95mm)

6 | Tolerance between bolt cr. Hole circle diameter and chord length of two adjacent holes shall be
+0.0236" (0.6mm), tolerance of chord length between any two adjacent holes shall be £0.059"
(1.5mm).

7 | There is no permission for rifts and flaws which can reduce the flange's intensity or reliable joints in
the seal surface and outside of tube sheet. o

SUPPORT PLATE;

1| The baffle shall be planished, the flatness is 0.118" (3mm).

2 | Tolerance of adjacent tube holes centres distance is +0.0118" {+0.3mm), permit 4% is +0.0197"
(x0.5mm), arbitrary two tube holes is +0.0394" (+1mm). i

3 | After drilling the hole edge shall be chamfered off 0.0196"x45° (0.5mmx45°).

4 | The sharp angle of baffle outer circle must be abate.

GASKET:

1 [Material shall be 316L+graphite (as per attached drawing).

2 | The manufacturing of this piece, examination and acceptance will be according to ASME B16.20
standard performance.
3 | Parts of the strip for 8-30408, filled with flexible graphite for the band the ring to enhance the wound
L pad.

**For further detail please refer attached drawings.
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11.0

MINIMUM REQUIREMENTS FOR CONTRACTOR QUALIFICATION

Al the interested parties intending to participate must fuffil all the requirements / parameters for
Contractor qualification as per tender document in their bids. The evaluation of the bids shall be finalized
through grading of the Contractors according to marks calculated as per criteria defined in Annexure-A.
Contractor should earn minimum 70 marks as overall in order to qualify. The minimum qualifying marks
in each category are also defined in Annexure-A. The Confractors are required to provide the following
documents for Contractor qualification:

ii.

vi.

Vi,
Vi,

Certified copy of valid NTN / GST certificates.

Contractor should have 05 years' experience of fabrication of high pressure vessels, heat
exchangers and tube bundles. Contractor must submit a list of his clients to which equipment of
similar nature has been supplied.

Contractor should have manufactured at least 05 numbers Shelt & Tube Heat exchangers / U tube
bundles/ Floating Head Tube Bundles. Contractor must submit a list of his clients to which heat
exchangers of similar nature has been supplied.

Valid Copies of ASME U & R Stamp Certificates.

Certified copy of valid PEC Registration.

Company profile, which may also include the list of all offices and service agencies across Pakistan,
available equipment, tools, camp, office & workshop facilities, logistic equipment, cranes, ifters etc.
It may be verified physically if OGDCL deem necessary.

Method statement for fabrication of tube bundles.

Contractor must submit verifiable copy of purchase orders / satisfactory performance certificate
from clients where Contractor has provided shell & tube type heat exchangers, U-tube bundles,
Floating Head Tube Bundles & pressure vessels.

Contractor declared as black listed at PPRA website will not be entertained.

Annexure-A

Contractor Qualification Criteria

Sr
No

tem

of Criteria

Evaluation =~ | Description Max_J

Marks

Min
Marks

Remarks

Confractor  must  have
minimum 05 Year
experience in fabrication of
high pressure vessels, heat
exchangers and  tube
bundles.

Contractor  should
provide evidence of
expenence.

30

15

Each year : 03 marks

=

Shell & Tube Heat
exchangers / U tube bundles
! Floating Head Tube
Bundles manufacturing
Experience.

Contractor  should
provide evidence of
Shell & Tube Heat
exchangers /U tube
bundles & Floating
Head Tube Bundles
manufacturing
Experience.

30

15

Each HE / U tube /
Floating Head bundle:
03 marks




I. Tools to execute
the replacement
job.

i. Equipment /
Machinery  for
Hydro testing of
Tube Bundles at
KPD-TAY.

Total Marks = 100
Minimum Qualifying Marks= 70

Note:

Sr | Evaluation Description | Max Min Remarks
No | ltem of Criteria Marks | Marks
2. | Technical Compliance. Contractor ~ must | 15 15 Comply technical
fully comply with specifications . 10
technical marks
specifications
mentioned in the Method statement: 05
TOR &  Submit Marks

I method statement. _

3. | Certifications. Contractor  must | 15 15 PEC Registration: 05
provide valid copies marks, ASME U
of PEC Stamp: 05 marks, R
Registration, ASME Stamp: 05 marks.
U & R-Stamp Certificate status in
certificates. process will not be

_ considered.

4 Contractor facilities required Eontractor :hould Toots ) for
for the replacement & Hydro ave or confirm to replacement: 06
testing of Tube bundles at | 212"9° the |10 10 marks
KPD-TAY Plant. following: Equipment for Hydro

testing: 04 marks

L

All Contractors / Bidders are requested to provide all required documents in the technical bid, points

calculation will be carried out as per available record / evidence in the bid,

Contractor should get minimum qualifying marks in each cateqory as mentioned in the above table.

Contractor will not be qualified if above mentioned minimum qualifying marks in any category will not be

scored by the contractor. In addition, the total marks should also be not less than 70. Any contractor who

will score less than 70 marks shall not be considered for technical qualification.

In case of JV. JV agreement to be provided by the contractor. Experience of fead partner will be

considered for marks calculation.




12.0 FINANCIAL BID FORMAT

Sr. | Description

No.

Qty
Required

Unit Rate
(PKR)

Total Amount
(PKR}

1.

Fabrication & supply of Treated Gas Tsim Cooler (E-
4403/5403) Tube Bundle including all material &
consumables required for fabrication of tube bundles
including two sets of heat exchanger channel head
gaskets (as per attached drawings) against supply
of each tube bundle.

01 No.

1.1

Packing & Transportation Cost for Treated Gas Trim
Cooler {E-4403/5403) Tube Bundle.

01 No.

1.2

Services Cost for Treated Gas Trim Cooler (E-
4403/5403) Tube Bundie (For Complete
Replacement Job including Hydro Testing).

01 No.

Total Cost of item No. 01

02.

Fabrication & supply of Lean Amine Trim Cooler (E-
4405/5405) Tube Bundles along with floating head
cover & backing device including all material &
consumables required for fabrication of tube bundles
including two sets of heat exchanger channel head
gaskets {as per attached drawings) against supply
of each tube bundle.

02 Nos.

2.1

Packing & Transportation Cost for Lean Amine Trim
Cooler (E-4405/56405) Tube Bundles.

02 Nos.

2.2

Services Cost for Lean Amine Trim Cooler (E-
4405/5405) Tube Bundles (For Complete

LRgplacem_ent Job including Hydro Testing).

02 Nos.

Total Cost of item No. 02

03.

Fabrication & supply of Sales Gas Compressor
Cooler (E-4504/5504) Tube Bundles including all
material & consumables required for fabrication of
tube bundles including two sets of heat exchanger
channel head gaskets (as per attached drawings)
against supply of each tube bundle.

02 Nos.

3.1

Packing & Transportation Cost for Sales Gas
Compressor Cocler (E-4504/5504) Tube Bundles.

02 Nos.

32

Services Cost for Sales Gas Compressor Cooler (E-
4504/5504)  Tube Bundles (For Complete
Replacement Job including Hydro Testing).

02 Nos.

Total Cost of item No. 03

04.

Fabrication & supply of Inlet Gas Trim Cooler (E-
4401/5401) Tube Bundle including all matenal &
consumables required for fabrication of tube bundles
including two sets of heat exchanger channel head
gaskets (as per attached drawings) against supply
of each tube bundle.

01 No.

4.1

Packing & Transportation Cost for Inlet Gas Trim
Cooler (E-4401/5401) Tube Bundle.

01 No.




42

4401/5401) Tube Bundle (For Complete
| Replacement Job including Hydro Testing).

Services Cost for Inlet Gas Trim Cooler (E-

Total Cost of item No. 04

01 No.

05.

Fabrication & supply of Condensate Stabilizer
Reboiler (E-7101/7201) tube Bundle including all
material & consumables reguired for fabrication of
tube bundles including two sets of heat exchanger
channel head gaskets {as per attached drawings)
against supply of each tube bundle.

01 No.

iy

5.1

Packing & Transportation Cost for Condensate
Stabilizer Reboiler (E-7101/7201) Tube Bundle.

5.2

—

01 No.

Services Cost for Condensate Stabilizer Reboiler (E-
7101/7201) Tube Bundle (For Complete

Replacement Job including Hydro Testing).

01 No.

Total Cost of item No. 05

Grand Total from ltem No. 01 to ltem No. 05

Note
i
ii.

Bid price must be quoted in PKR otherwise the bid will be rejected.

Bid price shall be inclusive of all taxes, duties, levies, charges etc., except Provincial Sales Tax (PST)/
Islamabad Capital Territory Sales Tax (ICT) on services in Pakistan.

Financial Evaluation will be carried out item wise i.e Tube bundle cost + packing & transportation cost +
installation / hydro testing services cost of each buddie will be added & compared separately. Contract will be
awarded to technically qualified and financially lowest evaluated bidders at each items basis.

13.0

Attachment:

Following drawings are attached with TOR.

i.  Drawing No. A44-01-MEF-DWG-14-01 to 07
fi.  Drawing No. A44-01-MEF-DWG-18-01 to 08

iil.  Drawing No. A44-01-MEF-DWG-17-01 to 11

iv.  Drawing No B45-01-MEF-DWG-10-01 1o 06

v.  Drawing No. B71-01-MEF-DWG-14-01 to 07




Lup,
gy,
B3 m//, %

DESIGN DATA

DESIGN STANDARD ASUE CODE SEC. VI DIV. 1, 2010BD+20114DD.
@ CERTIFICATION MARK VITH U IDENTIFIER YES
1 213 4 5 1.8.91011 12 18 RECISTER 10
TEMA CLASS R
19.14" (486.2) DESIGN PARAMETER SHELL TUBE
193" (4902) SEIVICR WATER GAS
o e DENSITY_(IN/OUD) W/ e/l 39/4.2
98.4' (0500) VEDIUM PROPERTY 0 LA HPLISITE(D LETHA)
5 _\""F_ MAIN BODY MATERTAL SA516 6r.70 SI-113 TR3LAL/SKS16 G THSS3LEL
PIPE NATERIAL SA105/5A106 GrB 85316L+5A-105N
1 DESIGN TEMPERATURE °F(C) 150(65. 5) 200093.3)
“ OPERATING TEMPERATURE  (IN/0UT) F('C)| 93(33.8)/115(46) | 140(60) /110(43.3)
) VDMT AT PRESSURE F(C) 32(0) 32(0
! ! - HYDROSTATIC TEST TEMPERATURE °F(C) 70Q21) 70(21)
= I OPERATING PRESSURE psig (MPa) 50(0. 345) 1045(7.2)
‘ DESIGN PRESSURE psig (MPa) 150(1. 03) 1200(8.27)
| JAX ALLOVANCE WORKING PRESSURE psig (MPa) 150(1. 03) 12008.27)
SAFETY VALYE SETTING PRESSIRE psig (MPa) / /
= ] SAFETY VALVE MODEL / /
; s HYDROSTATIC TEST PRESSURE psig (MPa) 195(1. 34) 1560(10.75)
: e g R JOINT BFFICIENCY 1.0 1.0
9.06" (484.1) = = CORROSION ALLONANCE in (mm) 0.118(3) 0
he DISTANCE NUMBER 1 2
36580 137" G500 POST VELD 4T TREATIENT / ¥ES
411701 3) 20038 6139 I RT FULL/UV-51 | RT FULL/UV-51
\ 262,977 6680 \ \ MT 08 PT. FULL (C,D,E) /APPENDIX6&8
TEAT BICHANCE AREA ft’ () 4228.34(392.80)
24\ 23\ 22 2\ 2 19 18 17 16 1514 13 TUBE SPEC in(mm) | 3/4"0.065"x196.85 (919, 051 631x5000) 6350
JOINT STYLE OF TUBE AND TUBESHEET INTENSITY WELD AND EXPANSION
@ IMPACT TESTING / ‘ PER UG-D0(F) AND UCS-56
TOTAL VOLUME ft! () 114(3.23) ‘ 49.4014)
SBISMIC ZONE 24 (0.15)
VESSEL VEIGHT 1b (kg 26120 (11847)
DESIGN SERVICE LIFE YEAR ]
SADDLE ARRANGENENT NSULATION THICKNESS in (um) 7
N0 SCALE LIST OF NOZZLE
w1z JENE ELISEI6EIOE 'y 1 [1g0 e[ DBSCRIPTION | RBNRE
N | 10" e00# RF / GAS INLET
Technical requirements N2 | 10"| 600 RF / GAS QUTLET
1.The design, fabrication, inspection, test and acceptance shall comply with ASME Sec.VIII-1 (2010ED 2011ADD) Rules for Construction of 137,87 (3500) M| e | 1s0¢ W RF Sch8) VATER INLET
Pressure Vessels.
N4 150¢ RF Sch80 A
2. Velding shel comply with ASVE Sec. IXQualification Standard For Welding And Brazing Procedures, Welders, Brazers, nd Welding And Brazing — 2095 & " ° TER OUTLET
ha i1 9 g N 150¢ W RF Sch160 DRAIN OUTLET
Operators. Fith 3" bolts
3.Material requirements _ || —
1) Material should meet ASME SEC. I1-2010.S4=516 GR.70 base material of clad=steel should be used in normalized condition, Clad-steel should S
meet the requirement of SA264 with a bond quality of class I or above. E i [ n
2) The equipment should meet the requirement of datasheet (A44-01PRQ-DAS-08) and specification (165-4-SPM-057) . = || -
4, Category A,B welding joints shall be 100% RT tested as per ASME-V Sec. Article II and results shall be as per ASME-VII Sec. ldivisionUW-51. "
5. Category C,D welding joints shall be 100% MT/PT tested as per ASME-VIISec, 1division Appendix 6 or 8. —— _,t
6, Tubes shall be SA-213 TP316L. Purchasing shall be as per SA-1016. Outer diameter shall be within 3/4"0.004" (@19.05£0. ) and thickness 472 (120) 4,720 (120)
shall be 0. 065"+0. 013" (L. 65m0. 33m). 65000 2650040
7. Velds of shell side shell inner surface shall be ground to be flush with base metal. Burr, welding spatter, bends and sharp edges shall be - - - -
not allowed on surface.Category A, B weld joint internal surface of shell side shall be smooth. 11| ASKE B18. 2. 10010 | HEX NUTS 3/4"-0N(-2B 3 SA 194 Gr.2H | 0.15] 4.8
8. Velding joints between tube plates to tubes, header flange to tube plate overlay welding surface, clad plates’ joints shall be PT tested. 10| ASUE B8, 2, 1-2010 | STUD BOLTS 3/47-0NC-IA 1=t 5° 16 S4193 Cr.B7 | 0.6 | 9.6
9. Test pressure ring or tools shall be shell side tested, examining welding joint of tube and tube sheet. After shell side pressure test, -
0.35bar (5.075psi) Helium leak test and tube side hydraulic test shall be conducted for welding joint of heat exchange tube and tube plate. 9| ASUE BI.20-D007 [GASKET § "-ISU-316L-R.C 1 SS316L/F.G.
10, External shall conduct antirust after manufacturing, Swiss Standards Institute 055900 S.A.2.5 is qualified. SS shall conduct pickling, CS 3 PR 61 Schdd L5, 12" ) SA-106 6B | 12.324.6
shall paint antirust primer and finish coating, film thickness 100~150pum. y -
ASHEBIS. 5/2009E. e A=
11, Header shall be heat treated. 24 [WHIHENAHT | GASKET 1 316L/F.C. 7 [ASNEBIE. S/2009E.  FLANGE WN6-150 IF Schdd 4 Sh-105 26 | 104 | COMPANION
12, Welding joints of tube side category A,B,C,D see part drawing. 6 (MHEMIHY  [BUNDLE 1 SUBASSEMBLY 15138
13, Header lug only shall be for header lifting; 23 |ASKE BI8.2.1-0010  BTOD BOLTS I-7/8°-40024 [=03.05" 34 | SA193Gr.BT [10.2] 306 | L =4.5" —
5 SHELL 40" x 0. 470° Lo193" 1 §A-516 6r.70 3300
20 |{W-HERAAT  |CASKET 1 316L/F.G.
IR | FLANGE T 1 SA266 Gr. 2N 15
21 (IR (SADDLE SUPPORT § 1 SUBASSEMBLY 139 ¢ it - i
20 [WHMEWAHT  (BARTH PLATE ] SA240 304 0.4410.88 3 JSNE BI8.2.1-0010 | BBK NUTS 1-1/8"-8N-IB 1) SA 194 Gr. 20 | 342448
19 [HERHD B PLATE 1| sumsssmmLy D e | SR ST R R
18 WHHENAHT  [SOLE SIPRGRT P 1| SUBASSENBLY 1 1 WHHEN | CHASNEL 1| SUBASSEUBLY il
SINLE | TOTAL
17 | ASUE BIS.2.1-0010 | EBX NITS 5/4"-UNC-1B 8 SA 194 Gr. 20 0.1(0.8 ITEN | DWG. NO. 0R STD. NO. PARTS. NAVE Q. MATERTAL T b) REMARKS
16|19 BI8.L1-00 |STD BUTS SN 1850 | 4 | SA936rBT | 0.3 | 1.2 [—
NG
15| ASIE B16. 20-2007 [GASKET 2°150-3161-F.C. 1 SS316L/F.C.
1 4106 603 T EQUIP TAG. B~44014-5401
i .90 y X 3
2 - , gL e s
/: =[5 2 A-105
13| ASUBIE S/, | FLNGE OIS B et Si-105 6 | 12 [CONPANTON P R
12 MCOHAEFWAHT  ELLIPTICAL HBAD 1 1 SA-516 Gr. 70 140 REV ‘ [ ‘SC:\LE ‘ 1: 10 [TOTAL 6 PAGES ‘ 1 PAGE
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19-3 N PRODUCT NAME [ INLET GAS TRIM COOLER |
SM SHELL TUBES
B ] RGeSy [ sion uestne [Tstpsip ] [_1200psis |

OWER BORBENT[ | sy pRessuRe [ 195psig | [ 1560psip |
v VEIGHT®PTY) [ 26120 1o]  wawp 180psig at 150° F] [a0npsig at 200° §
DESIGN 5 :
RT1 VEIGHT(RULL) [ 36325 1] pmpemaruae 150 F ][ 200° F ]
HEAT TRANSFER (4228, 34 roaopsmarion vepion [ VATER ] [ kS
BAFFLE SPACING VATERIAL  [S536 6,70 5‘“'581&5_2%‘}%*3%1“

4.53" (115)

4.92" (125)

BDITION (2070 ASWE BOILER & PRESSURE VESSEL CODE 20112 ADDENDA VIIL DIV.1
S/N | |
YEAR | |
19-2 _~
é_ &N
i i
5,917 (150) 2 69)
6.30° (160)
6.69" (170)
| REOSPRE)
R0.12"(3) R0.12"(3)
19-1

Technical requirement

All marks in nameplate shall higher than 0. 197" (5mm).

Depth of characters in nameplate shall be 0.008” (0. 2mm).

The third party stamp shall be stamped with the third inspector.

A1l blanks shall be filled by the manufacturer.

The owner equipment number filled according to the actual when manufacturing

R520

7

~

1.18" (30)

Others: 126/

19-3 RIVETO 0. 12" x 0. 59" (¢ 3x15) [ 4 [1y1
19-2 NAME PLATE  9=0.078" (2) 1 |SA-240 316 0,154
19-1 NAYE PLATE SUPPORT ©=0. 12" (3) 1 [54=240 304 1.1
. - SINGLE | TOTAL MRS
ITEM | DWG. NO. OR STD. NO. PARTS. NAME QTY,  MATERIAL VIGHT () /
ENGINEERING
NAE
EQUIP TAG. E-44018E-5401
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PHASE DETAILED DESIGN
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Technical requirements
1.Clad plate for head shall be as per SA-264 requirements. Base metalSA=516 Gr.70 . _
shall be impact tested. Impact average value of three specimens shall be not more Technical requirements
than 341, min. value of onc picce shall be not less than 24I; Clad plate shall be TBCHALCAL REQUIACAENTS: 1.Flange material shall be SK266 GraN, overley welding SS316L according
surface UT tested and inal cladding quality shall at least resch level 3; 1. THe FORGING MATERIAL SEALL COUPLY VITH ASE L. drawingwelding rod ESOIS+E316L-~16, pile up welding PT detection;
2 Fribracation of head shall be as per U6-79, UG-81, ICS-79. 2 TORCNG PIPE StiL B VLDING, SURFCE LAER FOMING G0, N0 SL4G 2.Chord Length tolerance of stud hole circle disseter and adjoining two stud hole
3.Min. shaped thickness shall be 1. 42" (36.08). 3 SURFACE DEPOSITED SHALL B6 T TESTED A5 PER ASUE VO YOL. 1 APPENDIX §; stall be £0.fos, and aay 130 stud hole chord length toleruace stall be 21 S
4. UNLABELED TOLERANCE OF MECEANICAL PROCESSING SURFACE AS PER 150 3.Flange seal surface shall be machined secondly when header welded and heat
2768-1/1989 LEVEL M DIUENSION. treataent;
4. Fabrication, inspection and acceptance shall be as per ASE BIG. 47-1996..
1-1 ELLIPSOIDAL HEADII K16 Gr70RSSI6L | 833 | ——— [HHIHHIIHO ‘MH]‘WM'\HG 1-4 PIPE SS316L+SA-105N | 143 | —  WHHHEH)  |MHHHIHH 1-8 FLANGE I FAZGG GI.ZN*SSZISLL 1507 | = [MHHEFAAES (W) 1-9 LIFTING LUG K516 670 W3 | WA MR
TTEM PARTS. NANE WAT'L MASS | SCALE |  DWG NO. }ASSY. DWG NO; ITEM PARTS NAME MATERIAL ~ |FEIGHT(1b)| SCALE DIG. NO. [ASSY. DVG. No, ITEM PARTS. NAME ‘ WAT'L ‘ MASS | SCALE |  DWG NO. [ASSY. DG No, ITEM PARTS. NAME WAT'L MASS | SCALE |  DWG NO. [ASSY. DG No,
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TECHNICAL REQUIREVENTS:
1. FORGED FLANGE AND OVERLAY MATERIAL SHALL
CONPLY WITH ASKE 11,
2. NANUFACTURING, INSPECTION AYD
ACCEPTANCE SHALL COVPLY VITH ASUE
B16. 5/2009;
3. TOLERANCE OF DISTANCE BETWEEN TWO BOLTS
I8 1.5
4. FLANGE VELDING ACCORDING TO THE DIAGRA,
THE SURFACING LAVER SHALL BE FORNING GOOD,
THERE SHOULD BE NO SLAG AND OTHER DEFECTS;
5. ALL SURFACE DEPOSITED SHALL BE MT
TESTED AS PER ASNE VIl VOL. 1 APPENDIX 8;
6. UNLABELED TOLERANCE OF VECHANICAL
PROCESSING SURFACE AS PER IS0 2768-1/1989
LBVEL M DIVENSION.

Technical requirements:
1.Pass partition and header shell shall be two side
continuous welding;

1-3 FLANGE

SS316L+SA-105N
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Technical requirements

L ¥elding joint betscen flange and shell shall be full penctrated. Basic level MI.Welds shall be

filled and complete not allowing pits or other defects which reduce strength;

2.elding joints category 4, B,C,shall be 1008 RT tested. Joints category D shall be MT or PT

tested as per SNE VIl SED, APPEND IX6&8 VIl DIV.1;
3, Chord length tolerance of stud hole circle diameter and adjoining two stud hole shall be
0. 6nm, and any two stud hole chord length tolerance shall be 1. Smm;

-4 AM—UHEF-UI&—M#]S‘ PIPE

T | SSAELS-I0BN | 143 | 286

o) m«n—wwwsmm

4| SS6L-SA-105N | 190 | 760 | COPANTON

SELL T4 460 1)

1 [SABI6 Gr. TON+SS316L) 117 | 1=9.68°

11| MOI-SBF-DRG-14-03{ ELLIPSOIDAL HEAD 1T

1 ‘SAEIG 6. TOYSS316L, 83

ISINGLE| TOTAL

4, Header shall conducted heat treatnent when after welding; TTEM | DFG. N0.OR. STD.NO, PARTS. NAVE ary ‘ VATERIAL T (1) | FEARS

5. Flange seal surface shall be achincd sccondly when header welded and heat treatgent; JEIGIT (Ib)

6. Other regpizesents see general draving. 1 CHANNEL SBSEBLY | 476 | —— (MM | MR
TTEM PARTS. NAVE WT'L MASS | SCALE |  DWG NO. [ASSY. DWG NO.

110 | MA-OL-MEF-DIG-14-03) PASS PARTITION PLATE [I 1 SA240 316L 180

19 |MAOL-AEF-DI-14-03) LIFTING LUG 2 SA516 Gr.70  |14.3 |26 EM%EKKM

1§ | A4-OL-MEF-DRG-14-03) FLANGE 1[I 1 [5A266 Gr2\+ SS3161 157 L EQUIP TAG. E-44018B-5401

17| ASYE B18.2.2-0010 | HEX NUTS 1-1/4'-80-2B 64 SAI%4Gr2H [ 0.9 |88 L PARTS DRAVING FOR PHASE DETAILED DESIGN

1 | ASIE BIS.2.1-2010 | STUD BOLTS 1-1/4"-80-24 19.25] %2 SA193 Gr.B7 |35 | 56 r INLET GAS TRIM COOLER DHG.NO | AHOIHEF-DRG-14-3
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Technical requirements 13 -1 |LOCKING THE EAR 2 K516 6r.70 | 3.9 | 7.8
6-13 W-OHEFN
o'~‘$‘:’i’z‘::i:?"“' & 1. Tube shall be SA-D13 TP3I6L seamless tube and purchasing shall be as per 619 TUBES/4"x0.083" 4 SA179 L5 5 |1=05.50
e . - Ty —
,o,g‘,oéttﬁtt:,o,‘:::::z SA-L016. Outer dianeter shall be within 3" £ 0. 004" (19. 05 +0. lmm) and 611 TUBBS/4"x0, 083 4 ST L7617 (3.9
’::‘:;::‘ thickness shall be 0.065"+0. 013" (1. 65mm+0. 33mm). 610 TUBBS /4”0, 083" % S 0.8 | 2.4 =204
(X O i
{ j5° 2.Joints between tubes and plates shall be strength welding 69 TUBRS4"30.08Y" 60 SA79 0.53 | 318 =107
50 XX ey 5 fon: "
5, CRRXAXX XXX XXX XD with expansion; o IWHIHEHG- LT 4983 r.C 5
= Ly & Xt s .
ARy 3.AIL spacer length tolerance shall be 0. 04" (lam); 67 |ASIBIS.L. 4 1202 | NUTS 2 Y
R i i 6 MRS '
“v‘:‘0.:‘:“:‘:‘0‘:‘0.03/ 4.0ther requirements see general drawing. 66 DRAV BAR 8 SA36 95 | 76
XXORXIAXAE
i 65 WHHEHI-IHG | BAFRLE PLATE I 8 | smeC | 463[3m
64 WMHHEHRH | BAFFLE PLATE T 8 A3 60| 463 310
63 MHHEHA-IHS | BAFPLE PLATE 1 § s | 9B |
DRAW BAR. TUBE. TUBESHEET ~DRAW BAR. TUBE. BAFFLE PLATE TUBE, TUBESHEET LOCKING THE EAR BAFFLE PLATE YELD TYPE OF LOCKING THE oy e o i T smsmy o
CONNECTION DIAGRAM CONNECTION DIAGRAM CONNECTION DIAGRAM CONNECTTON DIAGRAM EAR AND TUBESHEET
e — - M4 Yy
Y0 SOLE TR Y0 SCALE YO SCALE Y0 SCLE 61 POHEHA-IHS | TUBESHEET 1 [5A266 Gr. N+SS3161) n30
ITEN | DHG. NO. OR. STD. N0. PARTS. NAVE | owmm RGETL R
0.039" (1) VELGHT (1b)
74 § BUNDLE SUBASSEUBLY 15138 | ——— WAHIHEFIC-1H | AHDHEFDR- 144
5 /& 3 :
-- [ /l - ITEM PARTS. NAME VAT'L VASS | SCALE |  DWG NO. ASSY. DWG No.
0. 1%7“(4) 0.0787" (D) % ; PCIERING
1 777777777?5 NAIE
_ e 0.315" 8) S, PARTS DRAWING FOR BUIP TG E-44014E-5401
0.85°09 0.18'0) ' PHASE |  DETAILED DESICN
NO EXPANSION EXPANSION INLET GAS TRIM COOLER oo | ML
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0.0787" (2) x45°

0.0787" () x45° O/

Wizt

0.59" (1) 2.36" (60)

184" (4675)

Technical requirements
1.Screw dimension shall be as per ASME B1. 13M-2005;
2.Remove burr and iron scrap when screw machine

239.76"(1010) 4

others:
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others: v/
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finished. 0.98" (25) . .
Technical requirements Technical requiresents
Technical requirements Support vlztc Sumllllx'b(:)f-h;) flnnclu tnlmfncc shA_\III‘bc Support plate shn]l'he flat, flatness tolerance s)la.ll vhe
Support plate shall be flat, flatness tolerance shall be L‘:‘;m‘&;ﬂ AerVi-mn“ O', adnlu“:‘el; ll::v:m:e\scr drilling. ;o nore thadn 0:11'3 (3)[: ggm&?vb‘ all hur; ?fler drilling.
10 aore than 0.118° (); Reaowe il bure after drilling. centerling distance shall be £0,01210.9 centerline distance sall b0 0.0000.9,
Linitation deviaLion of adjoining two holes tinitation deviation of 4 allovance adoining initation deviation of 4 allowance adjoining
centerline distance shell be £0.012'(0.3), two holes shall be +0.02*(0.5) two holes shall be 0.02" (0.5)
linitation doviation of 4% allomace adjoining Lisitation deviation of any tube holes Linitation deviation of any tube hol
two holes shall be +0.02"(0.5), . N N . imita .10" ?V\ﬂ 1on of any tube “n“
Linitation deviation of any tube holes centerline distance shall be0.039"(1). centerline distance shall be+0.039" (1),
centerline distance shall bex0.039" (1).
6-6 DRAV BAR Sh36 9.5 —— |[HHHRIE ‘MW‘-M 6-3 | BAFFLE PLATE I SR GD | 93 = (MM AR 6-4 ‘BAFFLE PLATE 1T SN 6D | 46,3 —— MM |HHHERAR 6-5 ‘BAFFLE PLATE T SIBY ) {46.3 —— WA (WU
ITEM PARTS. NAVE WAT'L | MASS | SCALE | DWG NO. }ASSY. DIG Noj ITM PARTS. NAVE VAT'L | MASS | SCALE | DG NO. SSY. DWG NO. ITRM ‘ PARTS. NAVE VAT'L | MASS | SCALE | DG NO. ASSY. DWG N0 ITRY ‘ PARTS. NAVE WAT'L | WASS | SCALE | DG NO. [ASSY. DIG NO.
6.69"(170) nthers:lzv/
L 0.24°(6) 0.24'(6) I I
= gz Totst: 120 Y0 SCALE S0 U}
N0 SCALE
1 6.22" (158)
= I . 598 050) )
3 g =
£ = € il A\Los @
g %0 0 () |
- LD XA ;
ooy 0.75"20
KRN
XK NN :
R RN 047" (12)
KXY e
v RS
T OO0 oo le s v \
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- NO SCALE NO SCALE
22 N U I T O T 2 O A T IO T I U T A B U A U NI I VI O P VI I S
ST T 6B T BT 16 7 0B O 5 6B 0B O 51665 05T 511065 05T 5 16 57| 0BT 57 TG 857 .8
a9 | s | 600 | 6o00 | 6o | 6000 | 5000 | 6000 | (5000 | 5000 | (5000 | (5000 | (5000 | (5000 | (5000 | (5000 | (5000 | (5000 | (5000 | (500 | (500 | (50)
o (LS L6 (24T 5, 3T T4 1675, 0T 8 (67171 7. 577 €. 4279, 277 10 12710, 98[TL 837112, 68°[T3 S314, 39°1T. T[T, 0016, 0471 17. 118, 57
(42) |(40.6)|(62.2)| (84 (105, 6)127. 3)(148. 8170, (192, 3)(213. 8)(235. 4)| (257) (278, (300, 4) (322) [(343. 6){365. 5) (387) (408. 7)(430. 452, D|473.7)
g | 9605 DTS AIL D0 TG 764040 1210 4419 1747 40,15 40065 105,57 408 18| 5086 58S 1015809 4L ST 40 15 6. 93 0,67 5231
S | aoosD | (10129 | 10196 | 10269 (10332 (10400 | 10469 | 105%) | 10604 | (10672 | 10740 | (10808 | 10876) | 10544 | 101D [(11080)| 11148)| 1121 | (1289)| 1135 | (114200 | 14890 {
'
[0 | | s |3 [ |3 |6 [y |6 | 3| || || vw|w | B w1y |n]1 s Tochaical sequizeacats - / 74 n
BE10{15.74 | 15.8 | 15.91| 16 {1613 [16.25 |16.35| 16,44 [16.56 | 16.66 |16.75 | 16.88 |16.97 | 17.08| 17.2 | 17.3 | 1.4 [17.52| 17.61|17.73{17.8317.94 1. Material shall be as per SA266 Gr. 2N4SS316L; 0.98" (25)
- - 2. Plate sealing surface snd axes shall be verticsl 0.0787' @) 0.039° (1)
S E10[188.88] 616.2(604. 58| 624 | 613 [601.3|588.6618. 3 [596.2(549.8 [579.5| 562 | 53 {5295 481, 6] 477.1|452. 4 [402.96] 362.2 301, 41[213.96)125. 58| 10747 and pergendicularity tolerance shall be 0, 016" (0.4);
3, Tube hole axes shall be strictly vertical to
late sesling face and perpendicularity tolersnce -
Tl e gy ey e 61 TIRSHEET 26 . IHSSOIE) 20 | —— WG (MR
Technical requirements ITEM PARTS. NAVE WAT'L MASS | SCALE |  DWG NO. |ASSY. DWG NO.
1. Tubes shel L be SEII3 P16, scanless tubes and purchasing shill be as per S, Outer
dianeter shell be within3* = 0. 004 (919, 05:2 0. lamand thickness shall be ENCIEERING
LU0 65w 3. VAE
2. tubes shall be clod bend and roundness deviation of bended section shall ey IO,
be o nore than 1% outer diameter of Lube; | B0l
3.0 tube are alloed to jointed; PARTS DRAVING FOR PASE |  DETATLED DESIGN
& Otter requirencats sce general draving. 6-2 TUBE SHD13 TRBIGL| L0747 -—— MRy (W INLET GAS TRIM COOLER .
L DIGNO | A5
ITM PARTS. NAVE MASS | SCALE |  DWG NO. ASSY. DG N W o [aE | L oME | 4he
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NO SCALE
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2 SHOULDER STUD SA 193 Gr. BT

MEAHEHILALOL

ITEM PARTS. NAME VAT'L

MASS | SCALE

ASSY. DWG NO

A-A
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— 118" (30)
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s, TN zn
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N
L
4.09"(104)
6—13 | LOCKING THE EAR SA283 GrD | 3.9 F—— MBI | A
TTEM PARTS. NAME VAT'L | MASS | SCALE | DWG NO. ASSY. DWG NO
ENGINEERING
NAVE
EQUIP TAG. E-4401&E-5401
PARTS DRAWING FOR
PHASE DETAILED DESIGN
INLET GAS TRIM COOLER DHG.NO | Ad4-O1-ER-DNG-14-06
REV. [ [SCAE | T0TAL 6 PAGES | 5 PAGE




13.78" (350)

others: IZ‘VB/

276" (70)
943.3' (1100)

[eram | rosas)

2 942,91 (1090) M ,
= i [ 3662 ‘
b S 18/21-5
_ T $0.69' (16 \ )w ‘
2 RO.275" (1) 3|
_ E RO 18/21-4 " gl !
s A - P 18/21-3 é//“ H R \i\ .
= 2ret v o= . 2 290.43'(11)
e $43.8' (1113) = I I :\a:hvt |
15",!\ H /\\W P8I0 | 23.62° (600 | - | ] sam }‘icltllmil:: re?dl{l reTTltsb ide continuous
1 _ = . LAl saddle welding shall be two side continuously
! LG T L1860 ) S0 18/212 = 37.48" (952) " (240), fillet, saddle and vessel shell shall be
153,86 (3908) - S continuously welding. Welding height shall be as per
1 il 0.5-0.7 of thickness of the thinner piece;
TWsE ThosE 18/21‘1 2.Crack, slag, pore and arc crater shall be not
F § = allowed as well as weld slag and spatter.
A=A $42.917 (1090) 0,39 00) g 0.59°(15) =) 3. Roughness of all saddle welding parts shall
BALELNSL) 3 = - 945" (04) = beRas0 pm.
10 SChLE - 90.945" (24) wan | S [ 0.945 - .
1T x T 42,91 1090) N 69" 110) ] l ; " 4.Piece 18 and 21 are one each.
T s K
‘ —0 TR T ]
0.039" (0)xd5° 0.039" () x45° 8| e u% u | M = } |
5 4L & = B : ' g \
0.0787" () xds5° 0. 0787 (2) xd5° [ ‘ = ' (6) xds 23.62" (600) = 1.6 G00)
LI ) 0.4 @5 74805 = 31,48 65)
41, 18" (1046)
L4 ) 18/21-5) BASE PLATE 5=0.31" 1 SH516 Gr. 70 5
Technical requirements 18/21-4 RB RUTE 803 1| s K]
1.Flange material shall be SA226 Gr2N; o o
2.Chord length tolerance of stud hole circle diameter and adjoining /2 B PUTE_5=0.31 ! $4283 6.0 bl
two stud hole shall be +0.024"(0.6),and any two stud hole chord 18/21-2 VB PLATE 64.31" 1 4283 6r.C b
length tolerance shall be +0.059" (L.5); o "
3.Fabrication, inspection and acceptance of flange shall be as per o BISEBOND 60708 ! $4283 6r.C "
ASHE BIG. 47-1596. TTEN {DFG. N0, R, ST0. N0, PARTS. WE IWGLE TOTAL
A WML e RBURS
6-8 SLIDE S 6D | 16— i ‘mun—mw 4 FLAGE | SKB6 Gr. N | 1580 | ——— (MK ‘!HHHIHH].H\ 18/21 | SADDLE SUPPORT §/F SUBASSBBLY | 200 | —— W WML
TTEM PARTS. NAME WAT'L MASS | SCALE |  DWG NO. }ASSY. DG NOJ ITEM PARTS. NAME AT'L MASS | SCALE |  DWG No. }ASSY. DWG NOJ ITEM PARTS. NAME WAT'L MASS | SCALE |  DWG NO. [ASSY. DG NO.
25
others: v/ others: %
4| 4|
242.83'(1088) ©40.87'(1038) ©42.83'(1088) ©40.87°(1038)
2 240.08'(1018)
7\ —
1 50241 6)
K | ) g043(11)
L 940" (1016) -
B A-A B-B 4 __ 13
_ A-A % 5
N0 SCALE = 2 @ .
b z & 1 5
S L < % = 0.78° ),
. [ ALY — f N 2.3 (60
AN P
30° £2.5° #40.08(1018) 0.39" (10)
$40.08(1018)
" $40.87" (1038)
0.039"+0. 039" (1+1) | 208000 942.83" (1088) L
642,83 (1088) — _
109 (LY |
Technical requirenents Technical equipnents
1.Clsd plate for head shall be as ger SK-S16 Gr.70 shell be impset Lested. 1.The strep shall be overlay and wound with the filling meterisl, contectig tightly, layers evenly, o wrinkle,
2 Fribracation of head shall be a5 por U=, G-41, 1S-19. space and bending. ) N Technical equipments 20 | EARTH PLATE SI40 304 | 0. 44 —— [WHAEH | HeHEFHIHL
3Min. shaped thickness shall be 0. 416" (10.56). 2 Both surfuces "f‘i::“‘ ;““ih“ ”T‘ and ”“’z”'-u‘"‘: ‘;’{ exture. thm ﬂu;-lhmngh, indatin, 1.The strep shall be overlay and vound with the filling ssterizl, contacting tightly, layers evenly, o wrinkle
concave or c?nvex weaken the seal ll\Evu not allowec - ‘l ness against any ref ersnce surface shall not 4 bending, ° " . ’ N TTEY PARTS. NAYE MATYL WASS SCALE DG NO. SSY. DI NO.
exceed 0031 (0b. The Flatness cerfation shall uot lie in the renge less than 20 3t e of ket shll be Fat sné soth, vith lee texue, affl cot-throsg, indentation,
concave or convex that veaken the scaling is not alloved. Flatness sgeinst eny reference surface shall not [—
exceed 0, 031" (0.8, The flatness deviation shall not Lie in the range less than 2% s
[wpme]  esowsson
PARTS DRAWING FOR
" " PHASE |  DETAILED DESIGN
12| ELLIPSOIDAL HEAD I SIS G | U0 | ——— WK ‘wmmm 22 GASKET ARG | === | == MBS 24 GASKET ARG | | — MR ‘lHl{Hl?r]H].ﬂ. INLET GAS TRTY COOLER T
: DiGNO | i
TTEM PARTS. NAYE MAT'L | MASS | SCALE |  DWG NO. }ASSY. DFG No, TTEM PARTS. NAME VAT'L | MASS | SCALE | DWG NO. SSY. DG NOj TTEM PARTS. NAME VAT'L | MASS | SCALE |  DIG N0. }ASS‘{. DG N0j R [C [OE | T




DESIGN DATA
TESIGH STANDARD S COOE SECVIE DIV 1, 2010ED-20114DD.
2 CERTIFICATION MARK WITH U TOENTIFIER S
" 18 REGISTER )
10 !_\ 12 13 14 15 16 17 18 EETTTS T
¥ PARAIETER SEL TIBE
SEIVICE S WATER
DENSITY _(INAOUT) 1n/10 Ve 138 62.5/6L.9
i AL VEDIUN PROPERTY B T LFTHL
AT 300V MATERIAL SA119/S4316 Gr. 70
PIEE WATERIAL S0 SAL0S/54106 61B
11, 81 (300) 81, 67° (2100) DESIGY TENPERATLRE °F ('C) 150(65.5) 150(65. 5)
o OPERATIG TOPERATIRE__(N/OUT) °F (C)|20.5(49. 2) /115(46) 93(33.8)/115(46)
S8 ADKT AT PRESSURE F{C) 32(0) 32(0)
¥ FTROSTATIC TEST TAMPERATURE F(C) 701 10(21)
OPERATLYG PRESSIRE psig(Pa)| 103507, 13) 50(0. 345)
DESIGN PRES; psig(iPa)] 12008 27) 150(L. 030)
Uk ALORRCE VR IRESIEE psig(WPa)|  1200(8.27) 150(1.034)
}- SIFEIY VALSE SETTNE PEESSRE psig{Pa) / /
SAFETY VALVE WODEL £ /
HIDRUSTATLC TEST PRESSIRE psig(WPa)|  1360(10.75) 195(1.30)
JOINT EFFICIENCY 1.0 10
CORROSION ALLORANCE in (nm) 0.118(3) 0.118(3)
: DISTANCE NUIBER 1 6
S % T4 o [ P65T WELD HEAr TEATAAT Vi ¥ES
1 g === [ RT FULL/WW—51_| T FULL/UW-51
* 1: = I L A uT OR I7. FULL (C, D, E) /APPENDIX6&8
5 430 | TEAT EACHAGE AREA £t a?) 1466, 5(136.2)
W et 10,3000~ 43 7 TUBESERLLOF TUBE AND TURESIEET i Com) | /4006841, T (619,00, 13600) 300
Vo PR 20.61(549) INTENSITY ELD AND EXPANSION
\ \ 14543 (659 TNPACT TESTING VES N
\ —155.6' (4994) \ TOTAL VOLUME £ ) LaE(L7Y) | 2308
0] ol ¥ W10 SEISMIC Z0NE 24 (0.15)
VESSEL WEIGHT Tnikg) 19860 (5006)
65 65 2 TESIGN SERTICE LITE ¥ =
TRSULATTON THIKNESS in (mm) 7
LIST OF NOZZLE
i 5.2 TACE PR IETREIOET g e [ o | Deschiprioy | s
Technical requiremeats ) N W W Schdl WATER INLET
1. The desiga, fabricalion, lnspection, tost and accoptance shall comgly with ASNE Sec.VIII-L (2010ED 201ADD) SADDLE ARRANCEMENT e || e [ W Scafl VATRR OUTLET
Rules for Consiruciion of Pressure Vessels. 30 SCALE M| 6008 W R f GAS INLET
2. Materials shall comply with AN See. [IPertaFerrous Waterial Specifications end PertCSpecifications for i | o W T 7 T OUTLAT
Velding Rods, Electrodes and Filler Nets!s,‘shel} side plate shall be conducted 0C impact test. 2,477 (2190 %z 0 " ¥ 7 B
3, Welding shall comply with ASME Sec. [XQualification Standard For Velding And Brazing Procedures, Welders, - - :
Brazers, Aod Vclding Asd Brazing Dperslors. 260.70718) w | | e [ W / TRAIN OUTLET
4, The cquipment should mcot the requirement of datasheet (A44-0IPRQ-DAS-10) zni | Witk bolts !
specification (165-4-SPH-0ST} . Tube shell be S&-79 und purchasing shall be zs per S4-¢50 and outer diameter shall
be within 3 £0,004* ($1%. 05 = 0. lex} and thickness shall be ( §3++0, 157" (2. lan0. 4om): (ne piece of butt welds o
shel] be allosed for hest exchange tube shich shall be ball passing tested and waler pressure lested under g — 14| HABETRS |PIPE 2 SAL0S 2.53)5.06
300psig(2 0684P2) pressure; o
5, 411 welding Joias and Fillet velds stall e full penetreted. ALl fillet velding height shell 5o o5 per thickess of the thimer piece 0.9 29) 13 §/20GE, [FLANGE WN2-600 B BELO%"| 4 54105 9.9 {29. 5 | CoupaIoy
wless infications;Category 4, B weld joint internal surface of shell side shall be szooth. 19 | IR [BLE 1 SUBASSEKBLY 8192
6. Velding betveen fubes and plates shall be stegth welding with Light exosion by argon arc at least tvice axd arcing point of the first
and the seond shil ] be stagger 120; — . (| M (N PLATE 1| SUBSSEBLE
7. Velds on stell sids inner suface shall be ground and shielded vith heso notal. o burr, velding spetier, cents und sharp shall b LISk Lzl ) m T o jEreT— O [
alloved on sucface; 5.9"(150) 5.9' (1500 i s T el
8. Velding joint category & B shall be 100K RT tested as per ASME-V Article 1L and results shall be as per ASHE- 9 [k b 8 s 1 14408 80 | s41946eon [1.2]9%
Wil division I OV-51; p ” S
. Category 0, welding joints shall be 10T or PT tested &5 per ASEFVL division [ Aspentix 6 or §; B_|SEug2 OGRS U | 40 | S SSCOET 12128
10 Welding joints betuen plates and tubes shall be FT tested; T ASIE 306 20-2007 |CUSIET 12"600-I6LF 6. . SSI6LAF. 6.
11, Test pressure 1ing or tools skall be shell side tested, exanining welding joint of tube and tube sheet. After & | I pIeE 7 SALO5 230 | 460
i s 1 5 i i 25t sh
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Technical requirements

1. Header material shall be SA516 Gr70 as per general assembly drawing
requirements;

2.Fabrication of head shall be as per G=79, UG-81, UCS=79;

3.Min. thickness of head shaped shall be 0.416" (10.56);
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Technical requirements

1.Material shall be as per SA266 Gr.2N;per ASME II.

2.Chrod length tolerance of studs hole circle diameter and adjoining
holes shall be0.024"(0.6), any two hole chord tolerance shall be
£0.059" (1. 9);

3.Flange seal surface shall be machined secondly when header welded
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Technical requirements

1.Welding between pass partition plate and header shell shall be
two=side continuously welded;

12.Plate face shall be machined secondly after welded and heat treated.

1-2-2 BASE PLATE 6.86°22.36'x0. 30" 1 SH516 6r.T0 18 end heat treatment;
4.Fabrication, inspection and acceptance of flange shall be as per
1-2-1 LIFTING LG 6=0.71" 1 4283 6r.C 9.7 ASME B16. 47-1996.
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160 1.Welding joints between flange to shell shall be full penetrated with full and complete 1-3 | ASHEBL6. 5/2009E. |FLANGE WN3"™150 RF Sch. 80 4 SA105 15| 46 |COMPANTON
T welds no allowing any pits and other defects which
g X i 3, Chord length tolerance of stud hole circle diameter and adjoining two stud hole shall be 12 |MAHEFRRS  \LIFTING LUG 2| SUBASSEMBLY | 1L5| 23
= Technical requirements £0, 6mm, and any two stud hole chord length tolerance shall be +lmm; -
1.Welding between pass partition plate and header shell shall be 4, PWHT shall be conducted to heeder; 11 WHHERG  |ELLIPSOIDAL HEAD I 1 S4516 6r. 70 2l
two-side continuously welded; 5, Flange sealing surface shall be machined secondly after heat treatment; INGLE|TOTAL
2.Plate face shall be machined secondly after welded and heat treated. 6. Other requirements see general drawing. ' ITEN DT, 0.08. 5100, PATS.WWE o WIERIL gy 1y | PR
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Technical requirements

1. Tubes shall be SA-179 seanless tube and purchasing shall be as per A-450.
Outer dianeter shall be within %" +0, 004" (#19. 05 £ 0. 1mm) and thickness shall
be 0. 083"+0. 0157" (2. lmm+0. 4mm) ;

2.Tubes and plates shall be strength welding with light

expansion;

3. AIl spacer length allowance deviation shall be =0.04" (lmm);

4.0ther requirements

see general drawing.
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Technical requirements
1.Dimensional of screw shall be as per ASME Bl. 1342005
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2.Burr and iron scrap shall be removed when screw > / Technical requirenents §
machine finished. ;? Support plate shall be flat, flatness tolerance shall be *b.
< 10 nore than 0.118" (3); Reaove all burr after drilling.  45° > ’
Technical requirenents Linitation deviation of adjoining two holes Technical requiresents
5 lte shell be flat. flatness tol Wil b centerline distance shall be +0.012°(.3), Support plate shall be flat, flatness tolerance shall be
sppur plate sall e flut, flaines tolerance siull he Linitation deviation of 4% allovance adjoining o nore than 0.118" (3); Reaove all burr after drilling.
10 sore then 0.118"(9); Renove all bure after drilling two holes shall be £0.02"(0.), Linitation deviation of adjoining two holes
L;’:T;alt;“n:n :iev‘u“llcon ﬁflrd;:u:xl;\gmr;’n(;n;)es Linitetion deviation of eny tube holes centerline distance shall be +0.012'(0.3),
Tm“mm dezi:;o“‘; 48 sllownce adioining centerline distance shall be 0. 039" (1), linitation deviation of 4% allovance adjoining
i two holes shall be £0.02°(0.5),
L:;T‘L‘:i:: ;2‘::[:”’“? glz‘ 0.9, Linitation deviation of any tube holes
¥ tube holes o .
centerline distance shell be£0. 039" (D). centerline distence shall bez0.039" (1),
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Technical requirements perpendicularity tolerance shall be 0.0039"(0.1); 12-1 TUBESHEET SA266 Gr. N | 1698 | —— |WHEHE | MR
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Technical requirements
1.Flange material shall be SA226 Gr2; 19/21-4 BASE PLATE 41.4°x10.3"30.34" | 1 K516 Gr.70 8.2
2.Chord length tolerance of stud hole circle diameter and adjoining p s "
tv0 stud hole shall be £0.024"(0.6), and any two stud hole chord 1972 B 2L 4.2 V] Skt 25
length tolerance shall be 0.059"(.5); 19/21-) RLB PLATE 6=0.30¢" 2 4283 6r.C T U
3.Flange seal surface shall be machined secondly after PWHT; Y
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Technical requirements . . . .
1.Head shall be SAS16 Gr70 as per general assembly requirements; Technical requirements Technical requirements . . . )
2.Fabrication of head shall be as per UG-79,UG-81,UCS-79; 1.The strap shall be overlay and wound with the filling material, contacting 1.The strap shall be overlay and wound with the filling material, contacting -
3.Min. head shaped thickness shall be 1.25"; tightly, layers evenly, no wrinkle, space and bending. tightly, layers evenly, no wrinkle, space and bending. 20 EARTH PLATE S0 304 | 0. 44— |BeEHRART | WHAERRHLE
2.Both surl’actes of ga§keL shall be flat and smooth, with clear t:f,xtu{e. Radial 2.Both surfacgs of gafket shall be flat and smooth, with clear t§xtu{eA Radial TR PARTS. NAVE WL wss | ScE | ¥ oSSy, DWG Mol
cut-through, indentation, concave or convex that weaken the sealing is not cut-through, indentation, concave or convex that weaken the sealing is not
allowed. Flatness against any reference surface shall not exceed 0.031" (0. 8mm). allowed. Flatness against any reference surface shall not exceed 0. 031" (0. 8mm). ENGINEERING
The flatness deviation shall not lie in the range less than 20° The flatness deviation shall not lie in the range less than 20° NAE
EQUIP TAG. E-4403E-5403
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Technical Requirenents
1.Desizn, febrication, inspection and acceptance of equipuent shall meet the requiresent ofASHE SEC. VIII DI¥.1-2010
and addeada dated 2011
2.Tae squipment shall meet the requiresent of datesheet (A44-01-PRO-DAS-11) and specification (165-4-SPH-057) .
3.Welding procedure shall be prepared as per ASME 1N Welds shall e full penetrated, rot allowing surface crack, lack
tration, non-fusion, surface pores, crater, slag and spatter efc.; velds and base metel transition shall te smooth,
st welds shall be smooth concave.
4.Fillet height equal the thickness of the thinner plete cxcept othorwise noted. Welds on shell side inner ssrface shell bs
grourd ed shielded vith base metal,
r of pipe insids of shell shall be ground & circular beed with & Jmm radivs.
I be §A179 seamless tube with outer dizmeter ©3/4"20.004" and thickness,
devietion shall be 0.083° ¥,
7.Connzction between tube plate and tude shall be strength welded followed by 1ight expansion. Strenpth welded shell be
argon arc welding at least twiceand ercing point betveen the od the second shall be stagger by 120° .
8.Cagetory A,B and N3, M category C welding joints shall be L00% KT tested as per ASHE VIII U¥-31. Welding joints of
category C.D 2ad hest changer tube to tubs plate shall be 100% WT/PT testedas per ASVE VIII-T Appendix ¢ or 3.

5.Ths cor
£ T

5. Tube plate seaming surface and shell axis shall be vertical and perpendicularity tolerance shall be lan

10. Reserved bundle spare space shall te 197" (5000mm).

11801t hole shall straddle nature centerline of fla

12.Tubz header and Tloating head shall be hest treated to reliel stress wholly after welded. ALl comector shall be

welded in the equipnent before heat trealed. feat treatment shall be mot allowed after heat treated.

13 Hyéreustatic test water shall bo clear and no more then 20ppe chlorides.

14. Bydraustatic test erder: &, tube head pressure testing esting ring ¢nd special [loating head testing tool;
tube-side pressure testing; c.shell-side pressure testicg.

15. Imzrnal and external surface shall be cleaned, getting rid of dirt, rust, greese and contawinations, Carbon steel

surface shall be sandblasted as per BLVSTED Sal.§

support, on-carth plate and namcplate ordinations scs the draving.

17. Naceplaie tag aunber shall be Filled according to the actual fabrication.

18.Merufacturing tolerances &s per 165-4-SPM-057 ¢S ication for Unfired Pressure Vessel)

DESIGN DATA
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JOINT EFFICIENC 1 1
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DRAWING LIST

DRAVING LIST FOR 1B ADE TN A DWG. NO. | A44-01-MEF-DWG-17-01M

TOTAL PAGE PAGE 1

ITEM DVWG. NO. PART NAME SHEET | COPIES REMARK

| Ad4-01-MEF-DWG-17-01, 01 | GENERAL DRANING FOR LEAN AMINE TRIM COOLER Al 1

2 A44-01-MEF-DWG-17-01. 02 | GENERAL DRANING FOR LEAN AMINE TRIM COOLER A4 1

3 Ad4-01-MEF-DVG-17-01. 03 | GENERAL DRAWING FOR LEAK AMINE TRIM COOLER A3 1

4 A44-01-MEF-DWG-17-01. 04 | GENERAL DRANING FOR LEAN AMINE TRIM COOLER A3 1

5 A44-01-MEF-DWG-17-02 | NAME PLATE DRAVING FOR LEAN AMINE TRIM COOLER | A3 1

6 A44-01-MEF-DWG-B7-03 | PARTS DRAWING FOR LEAN AMINE TRIM COOLER Al 1

l A44-01-MEF-DWG-#7-04 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1

8 A44-01-MEF-DWG-57-05 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1

9 A44-01-MEF-DWG-B7-06 | PARTS DRAWING FORLEAN AMINE TRIM COOLER Al 1

10 A44-01-MEF-DWG-47-07 | PARTS DRAWING FORLEAN AMINE TRIM COOLER Al 1

11 A44-01-MEF-DWG-57-08 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1

12 A44-01-MEF-DWG-57-09 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1

13 A44-01-MEF-DWG-B7-10 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1

14 A44-01-MEF-DWG-#7-11 | PARTS DRAVING FORLEAN AMINE TRIM COOLER Al 1
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Technical Requirements
1. Plate shall be as per ASME II.
2. Head shall be .
3, Fabrication, inspection and acceptance shall be as per UGT9. UGBL, UCS79.
4. Min. shaped thickness shall be 0.484".
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Technical Requirements
1. Material for equipnent shall b as per ASKE II.
2.Crack and defects which reduce flange strength and comecting reliability shall not be allowed on flange seal face and surface,
3. Tolerance of stud hole circle diamster and chord length of two adjoining stud hole shall be +0.024"(0.6).
Tolerance of any two of stud hole chord length shall be £0.079*(2.0).
4.Linit deviation of mechanical mschining surface liner dimension tolerance shall be as per IS0 2768-1:1989(8) Level K
5.Flange sealing surface (piece 1-5) shall be fine machined after welded with header and heat treataent,
-1 | SHBLL FLANGE [sA266 Gr. 2N 18 - [ 1
15| o mo i [saze6 6r.2§ 18 A1 01
] PARTS, WA | WTRIL |mcnru SO | LOCAL DNG 0. | ASS'Y DG M0,

Technical Requirements
1.Plates, forging and tubes shall be as per ASME II.
2.Velding requirements see asseably drawing.

others: 9/

3.Stress-relief heat treatment shall be conducted when header welding qualified.Flange (piece 1-5)and pass partition seal surface shall be fine machined after heat treatment.
ALl connecting piece shall be welded to equipment and heat treatment shall be not allowed after heat treatment.

4.1ug (piece 1-7) only shall be for header 1ifting.
5.0ther Technical Requirements see assembly drawing Technical Requirements.

50.2* (1215)

TL[VL
g 1
i 1
6300 160)
18 (457)
157 40) 29" (130)
43,121 (10%6) 0.4 (15
Tube and shell welding node
T s
§ 0,08 £0.02'(0£0.5) L@
3 g .
g = /
&l ‘&L L&} I\ 55 13

Shell section welding joints

Yo scale

0.08"+0, 04" (2£1]

0.08"£0,04*(21)

0.55" (14
0,080 (2) R0

/]

Lug welding joint

Yo scale

SORNNNNN

| o.o8 2004 2:21)

-8 19 1-10

34.4' 814

Yo scale

Polished after weldi

6.
o119 %
@50.2° (1275
©52. 8" (1341)

©55° (1397)

0.08"+0,04" (2:£1)
D51° (1295)

&

0.087£0.047041) ||

1.9°(48)3.5" (89)
6.30" (160)

0. 24" () X45°

1 SHELL DWBY8-05SL-10, 1" [ 1 [SASI6 Gr.60  [s41
S 11 MHHERG-{H3 LTSI D 1 [skst6 660 420
S0° 5° i
N _ZJ Polished after weldi ™ o —— —— on TR Sl:i-,lr(’llv‘l')u -
00 JSE B2 WU JAOCB | 32| SH194 78 [0.0] 6.4 Calaim Pated| . CRANEL ‘ iy [ [HERER T R
19 USEBISLL | STOYA-WCULTS |16 | K193 B7 [0.63] 10 Codnivn Plated] ™ PATS G | wmc [y s [w o Jisvrom
18 JSEBIE20 | GISIET B-15HRG EST .
1 WHHEERHT | LIFTING 2 [34516 6r.60 [ 9.4 [18.8
16 HHTHR-H | PASS PANTITION I 2| s 196|392 PARTS DRAVING FOR BWIPTIG. | B405/B5405
1-5 t PHASE
-G | CHANIEL FLANGR 1 [sha66 Gr.2N |68 — DETAILED DESIGN
14 WHHEFNAHI | N0z 2 [5A266 Gr. 297 [194 DIG.HO | A44-01-MEF-DVG-17-03
1-3 ASUB16.5/20098 | FLANGE #'-ISORF WH Schd0 | 4 | sA105  |4n.168.4 | W] C[sus LS | PG




Technical Requirements
1.Fabrication and acceptance of gasket shall be as per ASME B 16. 20-2007.

Technical Requirements

1.Tebrications and acceptance of gasket shall be as per ASKE B 16.20-2001.
1.Tooth pad parts aod wound gasket shall be inser ring poiat welding, SS3LEL plate shall be as per ASME II.
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. . Technical Requirements
Technical Requirements Fabrications aod f |Ilal.1|n ASIE B 16. 201200
1.Fabrication and acceptance of gasket shall be as per ASME B 16. 20-2007. Lhelation ol st of gulet uw L IHNL
2.Tooth pad parts and wound gasket shall be inser ring point welding, SS3I6L plate shall be as per ASME IL.
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Technical Requirements

1.Plate, forging and tubes shall be as per ASMB II.
2.0ther Technical Requirements see asseably drawing.
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Technical Requirements 1142 (290)
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Technical Requirements
1.Plate shall be as per ASME II.
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2. Fabrication, inspection and acceptance shall be as per UG79, UGS1, UCS79.
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Technical Requirements
1. Bquipment material shall be as per ASMB II.

2. Ploating head flange and spherical head welding shall be argon arc full penetrated. Welds surface shall be 100% MT tested as per ASME VIII-I Appendix6.
3. Stress relief heat treatment shall be conducted after floating head welded. After heat treatment, floating flange and pass partition sealing surface shall be fine machined.
Heat treatment shall be finished before all welding and any welding shall be not allowed after heat treatment.

4. Other requirements sce assembly drawing.
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Technical Requirements

1. Plate shall be as per ASKE II.
2. Head shall be shaped by hot-pressing wholly plate.
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A 3, Fabrication, inspection and acceptance shall be as per UGT9. UGS1, UCSTI..
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Technical Requirements " %?
1. Buipnent material shall be as per ASEE IL oters:
2 .Crack and defects which reduce flange strength and comnecting reliability shall not be allowed on flange seal face and surface.
3. Tolerance of stud hole circle diameter and chord length of two adjoining stud hole shall be +0.024" (0.6).
Tolerance of any two of stud hole chord length shall be +0.079"(2.0).
4, Linit deviation of mechanical machining surface liner dimension tolerance unmarked shall be as per IS0 2768-1:1989(E) Level M.
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Technical Requirements

All equipnent material shall be as per ASME II.

Yo scale Yo scale L
2. Velding requirements see assembly drawing.
3. Lug (piece 13-6) only shall be for header 1ifting.
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Technical Requirements

1. Connection between tube plate and tube shall be strength welded folloved by light expansion. Strength welded shall be argon arc welding at least twice and arcing point between the first and the second shall be stagger by 120° .

2.Tube shall be SAL79 seanless tube with outer diameter ®3/4"0.004" (@19, 05+ 0. 100m) and thickness and its tolerance shall be 0.083" "% in,
3.Unless indications, all welds height of fillet welding shall be as per thickness of the thinner piece and shall be continuous welding.
4.Tolerance of spacer length shall be -lm,

5.0ther Technical Requirements see assembly Technical Requirements.

Notice :
1.Piece (6-19) only shall be for bundle not allowing for 1ifting.
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Technical Requirements

1. Forging shall be as per ASMB II.
2. Plate sealing surface and axes shall be vertical and perpendicularity tolerance shall be 0.4mn.
3, Tube hole shall be strictly vertical with plate sealing surface and perpendicularity tolerance

4. For no less than 96% plate drill (drill literal) .allovance hole width shall be not less than 4.97am. For no more than 4%, min. allowence hole width shall be 3.08m.

5. Linit deviation of liner dimension ummark tolerance of mechanical machining surface shall be as
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Technical Requirements

1. Forging shall be as per ASMB II.

2. Plate sesling surface and axes shall be vertical and perpendicularity tolerance shall be 0.0157* (0.4).
3. Tube hole shall be strictly vertical with plate sealing surface and perpendicularity tolerance shall be 0.0039"(0.1).

4. For no less than 96% plate drill (drill literal) .allowance hole width shall be not less than 0.196"(4.97). For no more than 4%, min. allowance hole width shall be 0.121" (3. 08)am.

5. Linit deviation of liner dimension unmark tolerance of mechanical machining surface shall be as per IS0 2768-1:1989 (E)Level m
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Technical Requirements
1.Baffle shall be flat and flatness tolerance shall be m.

2.Linitation deviation of adjoining tube hole centerline distance shall be +0.012(0.3).
3.Free burr after drilling.
4,Baffle shall be blanked total page and all be drilled at the same time for cutting arch.
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Technical Requirements
1.Baffle shall be flat and flatness tolerance shall be 3mm.
2.Linitation deviation of adjoining tube hole centerline distance shall be £0.012"(0.3).

Linitation deviation of 4% adjoining tube hole centerline shall be +0.02"(0.5), any two tube holes centerline distance shall be 0.04"(1.0).

3. Remove burr after drilling.
4.Baffle shall be blanked total page and all be drilled at the same time for cutting arch.
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Technical Requirements
1.Baffle shall be flat and flatness tolerance shall be 3mm.
2.Limitation deviation of adjoining tube hole centerline distance shall be +0.012*(0.3).

Limitation deviation of 4% adjoining tube hole centerline shall be +0.02"(0.5), any two tube holes centerline distance shall be 0.04" (L. 0).

3. Remove burr after drilling.
4.Baffle shall be blanked total page and all be drilled at the same time for cutting arch.

90°

g

Tube holes details
L1

8=0.41"(12)

TR XX TTIXXTHEY
BRI K0
R RN
QRN
BRI
RIS

TR R®
XK KX AKKXXANKD
XXXURR 0‘:.0’0‘0.0‘0‘0.0. (X

53

TR TR TR
SR s s
KA
AN AR

XXX XXX XXXCOOOCCXXXKX

1200-00. 766" (19. 45) G0 0O

others: ]zvﬁ/

A
No scale

o' )xss*

(D: 47
0.04" (1)x45°
/

0.47"(12)

©0.766* (19,49 %™

TANSVBRSR BARFLE 11 | $A36

[103.6] 1:8 [WHHEHI I [HRHEE 10

'PARTS. NAB ‘ MATRRIAL

"I!IGI!\'(D){SCAI.E ‘mcumm ‘B!’!Mlﬂ.

0.51"

PARTS DRAVING FOR

LEAN AMINE TRIM COOLER

ECIEELING
e

BQIP THG. | B4405/B5405
PSR | DETAILED DESIGN
DIG.KO | A44-01-MBF-DWG-17-10




Technical Requirements 15/
1. Foraging shall be as per ASMB II.
2. Limitation deviation of machining surface and rough surface liner dimension
unmarked shall be as per IS0 2768-1:1989 (B) Level m and c.
3. Other requirements see assembly drawing.

Technical Requirementsm @
1. Foraging shall be as per ASKE IL.n
2. Linitation deviation of machining surface and rough surface liner dimension
unmarked shall be as per IS0 2768-1: 1989 () Level m and c.
3. Other requirements see assembly drawing.n

others: %/

others: ﬂvﬁ/

Technical Requirements
1. Pabrication, inspection and acceptance of studs shall be as per ASMEBIS.2.1-2008.
1. Cadnimn Plated

D
5
912.75* (324) 1 a 98,63 (119) I = ¥
050021 £ 8 0.5"(12.7) |8
= A <13 _‘<]< R.05°() R.08"(2)
I i 0.12"(%45°  RO.2') R.24°(6) 0.12°(3)K45°
V 2| o V g g r J/ [
gl s | g & J I 2 |
S 32 g > | H ]
- s N\ F] g
g ) L g
< = 255 & W & | é% 6 a0 EAI L g |
> E ¥ Fhe.250159)
§ < / :
K & 3 125" (318)
g $
g
#1175 098.6) #1.63193.6)
914.11(358) oy 157 40)
1 2,361 (60)
L No scale
Yo scale 0.063" 0. 009" (1.6:+1)
0.063"+0.039"(1. 6:+1) M
37.5° £2.5°
37.5° +2.5°
[ NI [5K066 Ge. 20 | 94 | [ucoemera] e o4 4] [0 s 62N [ 97 [ [WArmeomi-a g4 16 | BANTH LGS [ SAZ40 304 [ 0.4 | | WHHERIAHI] WHA LY 18 ST [Sh193 6rB1 [ 2.5 |~ | MHHEIG THI WHHBAHL
T ‘ BANTS, A Jr— ‘mmuqmu ‘LWLMNL ‘Ammm ™ ‘ PARTS, A ‘ J— ‘mmun)(m ‘wmmn ‘m'!mm. o ‘ PAKTS. B ‘ [ rmm(lh)‘m ‘mw.mm. ‘Ammun. TR ‘ RANTS. B ‘ WTRIL [mmm)‘m ‘mw.mm ‘uyvmm

others: %5/
Technical Requirements
1.Screw diseasion sball be s per 150724:1993, screw diseasion toleraace shall be as per I0963-1:1998 6g.

2.Crack, damage snd burr shall be not allowed, the others shall be as per IS0 6157-1;1988
Fastens Surface Defects Part One : Bolts, General Specification.

0.71(18) L9750

D0.47"(12)
0. 47" (12) -6g.

ol

v/ M0, 47° (1) -6g.
[1]

0.079" (2)145° 0.079"(2)145°,
163. 8" (4160)

others: ‘lvﬁ/
Technical Requirements
1.Screw dinension shall be as per 107241993, screw dinension tolerance shall be as per IS0965-1:1998 6.

2.Crack, danage and burr shall be not allowed, the others shall be as per 150 6157-1;1988
Fastens Surface Defects Part One : Bolts, General Specification.

1.97*(50)

@0.47'(12)
047 (12) 5

0.71°(18)

o

v/ 0. 47° (1) 6g.
63

0.079" 2)x45° 0.079°)x45°,
184, 06" (4675)

17 | IR0 [ sA36 [ 18 | [weemme e

66 | TIROD [ 5036 | 800 | [WHnmm e

m ‘ PARTS. NAE ‘ MATERIAL ‘mmuqmu ‘LWLMW, ‘Bﬂmlﬂ.

e} ‘ 'PARTS. MO ‘ MATERIAL ‘mmun)(w ‘wmmn ‘M’HIHI).

others: 1%/

. i
s: &
= E
== E
EHEE = g
EEE g Lg :
ol == = £ To scale
I a8 ol
s§|3 < 2|3
¢ §|S 5,510 (D)
¥ 039" (10)
0.08" (2)x45° A N_0.08" (2)X45°
| R e g
L= g RE
= > 8|=
, P oz
_mj Straddle equispaced g 3
B A e
Technical Requirements
1.Forging shall be as per ASEE II. 8 | BACKING DEVICE 5266 Gz.2§ 638 [1:10 | WHHEMAH] WHHERAHLY

2. Tolerance of stud hole circle dianter and chord leagth of two adjoining stud hole shall be +0.024"(0.6).
3. Unnarked liner dinension linitation deviation of machining surface shall be IS0 2768-1:1989(E) Level n.
4.Crack and defects which reduce laage streagth and comnectiog reliability shall not be alloved on flange seal face and surface.

5.Two part when machine finished.
6.0ther Technical Requirements see asseably drawing.

] ‘ PANTS, NG ‘ WATERIAL [lllmun)‘m ‘mmmm ‘uwmm

ECIEELING
e

PARTS DRAVING FOR BIP TG | BA405/BS405
PHASE | DETAILED DBSICN
DG.NO | Ad4-01-MEF-DWG-17-11

LEAN AMINE TRIM COOLER




1 B . 2 7 8 9 10 11 12 13 14
& 69 26.803" (530)
I
g Il
2 1= _
(L& 1l
Il

. 394*(10).

2-90.345" (4)

SADDLE ARRANGEMENT

NO SCALE

-
£ 2
i
I

i

906* 15

=t

271708

137.793° (3500)

. 472" (12)
420 BOLTS

151T 40 U—:':—L P
196, 457° (4950)
20,079 (510) 137.795° (3500) ’ \
207,283 (5263)
~265,118'(6734) , \
D u 1 019 18 & 7 16

!

Teghnical Requirements

1, The design, fabrication, inspection, test and acceptance shall comply with ASME Sec.VIII-1 (2010ED 2011ADD) lules for Construction of Pressure Vessels.
1, Welding shall comply with ASME Sec. IXQualification Standard For Welding And Brazing Procedures, Welders, Brazers, ind Welding And Brazing Operators.
3. The equipment should meet the requirement of datasheet (B45-01-MEF-DAS-10-01) and

specification (165-+-SP-057) . Tube shall be SA-179 and purchasing shall be as per SA-450 and ovter diameler shall

be within 3/4*£0.004" (?19. 05+ 0. lom) and thickness shall be 0.083"+0. 0157" (2 lnmt0. dum); One piece of buit velds

shall be allowed for heat exchange tube which shall be bzl passing tested and water pressure tested under

300psig (2. 068¥Pa) pressure;

4. ALl welding joints and fillet welds shall be full penetrated. ALl fillet velding height shall be as per thickness of the thinner piece unless
indications; Category A, B veld joint internal surface of shell side shall be smooth.

5, Velding between tubes and plates shall be strength welding with light expsnsion by argon arc at lest twice and arcing point of the first and the second shall
be stagger 120;

. Velds on shell side inner surface shall be ground and shielded with base metal. No burr, welding spatter, dents and sharp shall be allowed on surfece;

1. Velding joint category 4B shall be 100% RT tested as per ASME-V Article T and results shall be as per ASE-VII division I U¥-51;

8, Category A, B and DN>10° C welding joints shall be 100% RT tested as per ASME-V-1 (K-S1,Category C,D welding joints shall be 100%MT or PT tested as per ASHE-
T division 1 Appendix 6 or &

9, Velding joints between plates and tubes shall be PT tested;

10, Test pressure ring or tools shall be shell side tested, examining welding joint of tube and tube sheet. After shell side pressure test, 0.33bar (5. 073psi)
Helium lesk test and tube side hydrzulic test shall be conducted for welding joint of heat exchange tube and tube plate.

11, Header shall be conducted heat treatment;

12, Tube side category A,B,C,D see PARTS DRAVING;

13, Header Iug shall be only for header lifting;

DESIGN DATA

DESIGY STANJARD ASME CODE SEC.:) DIV. 1, 2010ED+20114DD.
CEIFICTION 0L 31  DETIFIEL
NB REGISTER [
BICHANGE TYZE /TEMA CLASS 38U-HORIZONTAL/R
DESING PARANETET SHEL. TUBESIY:
SEIVICE (nling Baler Saies Cus
DENSITY (VAP/LIE) 11 i f
MEDILY PROPERTY N7 LETHL N7 LETHL
MAIN 30DY MATERIAL SAS16 Gr. 70 [SAL19/SAS16 Gr. 70
PIPE VATERIAL $4266 Gr. /5410 8| $4266 Gr. 2N
DESICH TRIPERATURE PF(C)  1800655) m(%.3)
OPERATING TENPERATURE TR(C)| 93 03T /ISGRT) |18 GR.2) TIL9aiee 3
\DIT 4T FRESSURE TF(T)| 2(0) AT 0PIy | (0] 4 60 Psig
HYDROSTATIC TEST TENPERATURE T ) i
OPERATING PRESSURE wighPl| 00,39 W.10.3)
DESIGH PRESSURE 1sig0Pa) 150,09 [0
JAX ALLORASCE SORLLAG PRESSURE wiglPal 0.0 [T
SAFETY VALIE SETTING PRESSUAE wsiglF) ] T
SAFETY VALVE MODEL / J
HYDROSTATIC TEST PRESSURE sl %00 TG
JOINT BFFICIEC 1 T
CORROSION ALLOTANCE infey 011800 S
DISTAICE SUNBER 1 1
POST VELD BEAT TREATIENT 7 TS
i, TR RT L5
T 0 P FOLL(C. D) JAPPENDIX € ort
TEAT EXCHANGE AREA 1121ud) THL 46 (154.69)
TUBE SPEC Mg <0 xR0 x 1651
TOINT STILE OF TUSE 450 TBESHEET TRTERSTTY VELD ARD EVPANSIOR
TNPACT TESTING NO(PER (G200 40D (CS-66)
TOTAL VOLUME t3 (a3 126.430.58) ] 20.66(0.89)
SEISMIC ZONE 0.1
VESSEL WEIGHT Thike] 15507 (83% )
DESIGN SERVICE LIFE Tear 15
INSULATION THICKNESS inos) !

LIST OF NOZILE
MAR | size -——M,,,;{'f&ﬁfl—wm R DESCRIFTION REURE
N[t 00 W iF Sch8d Sules Gas nlet
[/ BV N R Sch§0 Sales Gas Dutlet
N3 6m | Ise L P Sch80 | Cooling Vater Inlet
e | s [ R Sch80 | Cooling Tater (ntlet
W] me W [ Sch160 VENT
Mo A | 3o ki i Sch160 Drain

12 [ASME BIS. 2.1-1010_[STUS 3/4"-UNC-24x .57 [ 16 [S4-193 Cr.B7 0.6 9.6 [0 Pted
11 [ASME B36. 10N-2004 [ SHELL PIPE 67 0.432" | 2 [SA-106 Cr.B [ (RN A T
10| ASME B1(. 5/2009F | SHELL FLAGE W50 I ¥ | 4 [ Sa-105 [ 10
9 | B45-01-MEF-D¥G-10-03 | TUBE BUILE 1| COMPONENT 10103]
8 [ B45-01-EF-DNG-10-02 | NAVE PLATE 1 | COMPONERT
1 SHELL 1D (1. 4)<0.34°(0) | 1 | $4-516 Gr. 70 1)
6 | B45-01-MEF-DNG-10-03 [ SEL 050 6 10 0NN 81 | 1 [ SA-266 Gr. 1
5| BAS-01EF-IVG-10-03 | CASKET 1 [S1240 304/R.C ]
4| BAS-OIMEF-DVG10-03  CHAYNAL GISKET 1 [52240 304/F.G ]
24 [ B45-01HEF-DRG-10-03 STODS 1 5/8" 1[54-193 .87 [10.% 3 | ASHE BIS. 2.2-2010 |HENT [EXRUSL S/B™-80I8] 64 | S-194 Gr.2H [ Lo72] 107 |(uia Pted
23 | BA3-01-EF-DXG-10-06 | FIJED SUPPORT SADOLE 34'-F | 1 |8A-36/84-316 Gr. 70 2 [ASME B18. 2.1-2010 [§TU0§ 1 S4*-KW-0-17.5 (W) | 30 | S4-193 Gr. BT 104 [ 301, 3 [Cadsia Platef
21 | B43-01-EF-DXC-10-05| EARTH PLATE 1 |54-240 304 2.3 1| B45-01-HEF-DYG-10-03 | CHANNAL 1 | COMPONERT 314
21 | BAS-01-HEP-DFG-1 0-08] SLIDISG SUPPORT SUILE 35 | 1 | 84-36/S4-316 Gr.70 . = INGLE TOTAL 9
20 ISVE B16.20-2007 | SUELL GASKET 2'-300 | 1 [SAZ40 304/E.G i PO R I e e
[ 19 [ 4S¥E BIS. 2. 2-2010 | HEATY IEX SUTS S/0-UN-28[ 32 [5A-194 Cr. 28 [0.06] 2 SGINELIN]
18 | ASME BI8. 2, 1-20010 [STUDS 5/8"-UNC-24x 4" | 16 [5A-193 Gr.B7 (0.3 e
| 17 [ ASME 836. 10W-2004 [SHELL PIPE 2" x0. 144" | 2 [54-106 Gr.B 6.5 PTG BSOS
10 [ ASME B16.5/2009 [SHL 7L I 1 [54103 GENERAL DRAWING FOR =
15 | B43-01-HEF-DRG-10-04| 8767 Geb5490 | 1 [54-516 Gr. 70 SALES (A9 C(MPRESSOR COOLER e e
14 | 4SVE B16.20-2007 | SHELL GASKET §'-150 [ 2 [54240 304/F.C WCN) | DR
13 | 4SME 812 2. 2-2010 | HEAY EEXNUTS 3/-UNC-13] 32 [S4-194 Gr.28 0.2 7.0 W (8] s i | waimEs | PGl
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NO SCALE

0.177" (4. 5)

5. 118" (130)

0.177"(4.5)

AN NN
e

CHANNAL A, B WELDED JOINTS

NO SCALE

0.866" (22)

I1

NO SCALE

0.177"(4.5)

0.47"(12)

/)

0.197" (5)

NO SCALE

FLANGE AND NOZZLE
WELDED JOINTS

I

SHELL A, B WELDED JOINTS

NO SCALE

+0.02" 40,5

0.079" 0 (270)

0. 394" (10)

0.472" (¢12)

N3. N4, N5, N6 NOZZLE
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0. 236" (6)

%

(2) £0.039" (1)

.,

NO SCALE
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|
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4-90.13" (3.2)

8-3

SALES GAS COMPRESSOR COOLER

ZE others: 1@
- ° |
PRODUCT NAME | Sales Gas Compressor COOLER | REACE
gHELL SURFALE
SHELL  TUBES covsTITUTE W
(AR ICATOR S ] DesIGN PRESSURE[ 130psig | [ G00psig |
OVNER BQUIMENT ] TEST PRESSURE[ 195psig | [ 780psig |
WEIGHT (EMPTY) WAWP  [isig at 150° B [s0psig at 150° B .
L WETGAT (FULL) A N U T g §
i HEAT TRANSFER (79741, 46 r12] OPERTION NDIOK [0 VIR ] [SALES GAS | 2 Z Technical requirement
BAPFLE SPACING[ 11811 in]  MATERIAL [SA=516 Gr.70 [ SA-179 | - L. ALl marks in nameplate shall
H "
EDITION [2010 ASVE BOILER & PRESSURE VESSEL CODE 2011a ADDENDA VIIL DIV. 1] higher than 0.137 (Smm)'_
2. Depth of characters in
SN | | nameplate shall be 0. 008" (0. 2mm).
YEAR \ | 3. The third party stamp shall be
stamped with the third inspector.
O ©- b~ 4. The owner equipment number
T T filled according to the actual
\ \ when manufacturing
5911 (150) 0. 197" 3) 1.18' G0) 5. AL blanks shall be filled by
6.30° (160 0.197 (9 the manufacturer.
6. 69" (170)
8-3 RIVET ¢0.118"(3) x 0. 315" (8) 4 11Y1
8-2 NAME PLATE &=0.079"(2) 1 | SA-240 304 0.154
8-1 RATING PLATE ©=0.118"(3) | 1 |SA-283 Gr.C 1.1
PARTS NO.DWG 0. OR STD NO. PARTS NAME QTY MAT’L PICLE 10Tl REMARKS
' ' ' MASS (Ib)
R0. 118" (3) 8 NAME PLATE COMPONENT 2.2 | 1210 | MSOARFN-IHD | BS-IHEIHL
PARTS. NO. PARTS. NAME MATL MASS (1B) |  SCALE DWG N, ASSY. DVG N0,
RO. 118" (3) RO. 118" (3) ENGINEERING
A A NAME
= ~ EQUIP TAG. E450485504
PARTS  DRAWING FOR

PHASE DETAILED DESIGN

DVG. X0 BAS-01-EP-DRG-1(-02

. | B

SULE [1: 10

TOTAL 9 PAGES PAGE 5




NOZILE AND THE SHELL WELDING DETAILING e
-1 13 A 1415 1-6 1=71-8 1-9 1-10 o 10 SCALE | v/
NI NV r , OTHERS :
25.197" (640) . 240, 866"-0.041 (1038 -1.2)
= 238,976 or (990 1)
NxQL (44) = ] 12,
RO B 236, 614600030 1)
= 3-61732" (44)
449" (1245) .
$45" (1143) z
— — 41.339" (1050)
§ 0090 £0.00(0.9) $40.945" (1040) .
() A = 3
/L 0.236" () o = 6.3 s =
Lo -
A-A RO.5"(12.7) |
S A, B WELDED JOINTS i B ‘
- 0.177" 4.9 £0.008° I Y0 sehLe w
— NO SCALE —— |
GRAPHITE ’ 5‘;1f3_3“‘ o P
B $36'014.9) N
R $37.89" (962.4)
;3, $39. 764" (1010)
1,575" (40) 2
} hn 1 L -
NV T . . I !
TECANICAL REQUIRBMENTS: L18'0) 0,177 (4.5 £0.008' 0.2) R0.089° 2.25) S — T
1. WELDING OF PIPE FLAGES SHALL BE AS PER FLANGE STANDARD, AND ALL PRESSURE PARTS CONNECTORS, PIPES 0
AND SHELL SHALL BE FULL PENETRATED, 1MANUFACTURING AND ACCEPTANCE OF FORGING AS
2. CATEGORY A.B.C WELDING JOINTS SHALL BE 1004 RT TESTED AS PER ASVE V. ARTICLE 11; CATEGORY € D = PER ASUE BL6. 47-2005;
JOINTS SHALL BE 1004 NT OR PT TESTED AS PER ASKE V- 1 APPENDIX VI OR VILI; £ 2 INTERFACE OF FLAVGES SHALL NOT HAVE wens
3. HEADER SHALL CONDUCT PWHT, AND AFTER PWHT FLAMGE SEALING FACE AND BAFFLB PALTE SHALL BE PROCESSED; TECHNICAL REQ[TI EMENTS CRACK, SCORING, BURRS ETC, =
. OTHER REQUIRENENTS SEE GENERAL DRAVING. 1 TYPE OF GASKET 1S SPIRAL GASKET, INVER RING IS SA-240 316L, FILLING 311 FLACE (VIR BILE BOLE DUNETER LT i)
13 [BIHBHN-I-H ] FORGED PIPE 2 [she10s 10562111 ' ' ' DEVLATION IS +0. 6, TVO BOLT HOLES ADIACRNT ",
110" [BHIHERI-LI PASS PARTITION 154283 6r.C 125 il ZITSE:;?SIBL?WIGgf"ég(;mMATIon S SAY AEFRCT T TLGITNESS 0F GASKED CHORD LENGTH LINIT DEVIATION IS 0.6, Ay 312709
E . i
19 | BN | CLANNAL FLANGE 154266 6.2 1085 12 SHELL L8516 Gr. 70 | 654|101 6) - » THST, THO BOLT HOLES CHORD LENGTH LIMIT DEVIATION 1S
8 T e et [l 1=1 [ BS-ABH-H4 | BLLIPTICAL HEAD 1 [sA-516 Gr. 70 I} ARE NOT ALLOVED. + 10,
(S ) 156031 T 3. FABRICATION, INSPECTION AND ACCEPTANCE SHALL COMPLY WITH ASUE 4. FLAYGE SEALING FACE SHALL BB SECONDARY
17 [198 B6IRI0 [ SHELL GASKET 12'=300 2| 54240 304/F. 6 / IRTS N0, N0, OR $TD N0, PARTS NAVE WL ) s B16. 20-2007. PROCESSED,
16 106 38210 [TAE BT L /8402 | 64[Sk-194 Gr. 20784 Pt | — S , ; SV Y —— = T - -
5 S 100 STO08 1 /880 7.5 32 | S193 G 37 |1 33| e Pt CHANNAL 3014 | 1215 | By | e CHANNAL GASKET L6 44 | 1015 | B | L - CHANNAL FLANGE £.2| 1085 | 1:15 | HHHEANS | HAsERRL
1-4 | ASNE BI6. 52009 | NOZZLE FLANGE WN12'~300 RF Sch0| 4 | SA-105 w0 s PARTS. 0. PARTS. NAVE. WL WASS(13) | SCALE NG N0, ASSY.DWG N0. PARTS. 0. PARTS. NAVE. ML MASS(1B) | SCALE DG K. ASSY.DIG N0, PARTS. N0, PARTS. NAVE WL MASS(1B) | SCALE DG X0, ASSY.DVG N0,
5
I OTHERS:
TIE ROD, U-TUBE LAYOUT 49 (1249)
— ‘ 45" (1143) 30-91.732" (44)
9-3 9-4  9=5 96 97 0B 99 910 911 912 913 914 S g sy s o banton Lo BT
=~ ; 945
| BAFFLE GROOVE 038.976"$.00990 i)
236, 61440 (930 1) 53 45
H R (12.)
T z
. = A v 1\
_— 036 014,49 !
J» 196" 50) 11, 811° (300) | 1] 1969 50) N0 SCALE 37, 024" (940.4)
20.835" (580) 13 11,8117 (300) =153, 543" (3900) L3 539, 760" (1010)
196. 85" (5000) \ 0.177" (4. 5) £0. 008"
[
S| DETHILING TBE T0 TUBE SEEET VELDING 9-15 | WHIHERR-IH4 | U-TUBE GROUP 1 |84=179 7892 TECHNICAL REQUIREMENTS I
TECHNICAL REQUIREMENTS: E X0 SCALE 9-14 | BSAHENAHS | SUPPORT PLATE 1 |$4-283 Gr.C [ 1. MANUFACTURING AND ACCEPTANCE OF FORGING AS TYOSE
1.TUBE SHALL BE SA-179 SEAMLESS TUBE, OUTER DIAVETER AND & =g o AR PER ASVE BIG. 47-200%;
DEVIATION SHALL BE $3/4" 0. 004" (919, 05+ 0. 10WN) . 2| L L0910 - " I = 2. INTERFACE OF FLANGES SHALL NOT HAVE
2. JOINTS BETVEEN TUBES AND PLATES SFALL BE STRENGT B BN | 12 [BHHRNS | TIE ROD | 8o LU - CRACK, SCORING, BURRS ETC.
WELDING WITH EXPANSION; { ;‘ o SPACER 3/4"+ 003" <11, 00" 080) | 6 | SA-179 0.44)2.64 E] 3. THE FLANGE CENTRAL BOLT HOLE DIAVETER LIMIT
3.ALL SPACER LENGTH TOLERANCE SHALL BE ~1AD; i T SR 934 X0 <L ) [ 2 [sa-119 1.32]2.64 il E DEVIATION IS 0.6, TWO BOLT HOLES ADJACENT 30:2.5°
4.ALL WELDS UNLABBLED SHALL BE CONTINUOUS WELDING, AND I 9-9 | SIHEH-IHH | TRANSVERSE BAFFLE 7 [8h-283 Gr.C | 46,6468 01180 A CHORD LENGTH LIMIT DEVIATION 1S =0. 6\, ANY , L f
WELDING HEIGHT UNLABELED CHOOSING THE THINNER PTECES; 7 98 SPACER 52 [si-179 0.4 1188 ] S W0 BOLT HOLES CHORD LENGTR LIVIT DEVIATION 13 o%
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