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MANUFACTURER’S
NAME
& ADDRESS :BHEL-

QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

VISAKHAPATNAM oRrR
APPROVED SUB-

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.
Licensor: EIL

BHEL Sale Order No: 2440

ConTRACTORS :IrI?JIDeIRCtN GAE!;_lia(g?m CC-PR-6010/0001 Rev. 0 rage 2ot GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
1.0 Design & Drawings ASME Sec VIII Div.1 Ed 2019, Approved ASME Sec VIII Div.1 Approved - H H
approval MDS Drawings & Ed 2019 Drawings
Calculations
2.0 Inspection & Test Plan ASME Sec VIII Div.1 Ed 2019 Documents & ASME Sec VIII Div.1 ITP - H H
& Approved Drawings, PR inspection stages | Ed 2019 & Approved
Drg & PR
3.0 Review of Procedures
All Manufacturing, Test ASME SEC.V, ASME Sec IX & Compliance to ASME SEC.V, ASME Procedures - H R To be
3.1 procedures Sec VIII Div.1 1 Ed 2019, ASME CODES & PR Sec IX & Sec VI submitted for
PR, APPROVED DRAWING, Div.1 1 Ed 2019, information
(NDE, Surface Preparation PR Specifications. PR, APPROVED
& Painting, Forming & DRAWING
Heat Treatment )
3.2 Welding Process WPS/PQR/WPQ, Compliance to ASME SEC.V, ASME | WPS/PQR/W - H R/ R-for existing;
(shall be within 5 years) ASME CODES & Sec IX & Sec VI PQ w
PR. Div.11 Ed 2019, W-for New.
PR, APPROVED
DRAWING
4.0 Raw materials
4.1 Plates, Pipes & Forgings at Approved Drawings & As per PR and As per PR and ASME Test - H W* | *Refer Note -9
sourcing locations Purchase Order, PR ASME Sec IIA Ed Sec IIA Ed 2019 Certificates
2019
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H " & ADDRESS :BHEL-
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APPROVED SUB-

QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.
Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS EIrI?JIDeIRCtN GAElls_’_lza(g?m CC-PR-6010/0001 Rev. 0 rage 3ot GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
4.2 Raw materials after receipt
4.2.1 Plates for shells, PTC and Approved Drawings & As per PR and As per PR and ASME Test - H H
dished ends, All parts Purchase Order, PR ASME Sec IIA Ed Sec IIA Ed 2019 Certificates
welded to Pr parts + All 2019
process wetted parts
4.2.2 Nozzles, forgings, pipes & Approved Drawings & As per TDC and As per TDC and Test - H H
flanges, and Fittings. Purchase Order ASME Sec IIA Ed ASME Sec IIA Ed Certificates
2019 & PR 2019 & PR
Non-Pressure parts Approved Drawings & As per material As per material Test - H R
4.2.3 Purchase Order specification specification Certificates
4.2.4 Welding consumables Purchase Order As per ASME Sec | As per ASME Sec lIC Test - H R
[IC Ed 2019 & PR Ed 2019 & PR Certificates
4.2.5 Fasteners and Gaskets Approved Drawings & As per TDC and As per TDC and Test - H R
Purchase Order ASME Sec IIA Ed ASME Sec IIA Ed Certificates
2019 2019
4.2.6 Base Ring Template Approved Drawings & As per TDC and As per TDC and Test P H R IRN-by EIL
Purchase Order ASME Sec IIA Ed ASME Sec IIA Ed Certificates based-on
2019 2019 review of
internalQC
Records.
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MANUFACTURER’S
NAME

& ADDRESS :BHEL-
VISAKHAPATNAM oRrR
APPROVED SUB-

QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.
Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS EIrI?JIDeIRCtN GAE!;_lza(g?m CC-PR-6010/0001 Rev. 0 ragedotis GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ET ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
5.0 Fabrication of Dished ends
5.1 Transfer of marking and As per Material test Heat no and Approved drawing - P H W
heat number certificates material
specification
5.2 Fit up & welding of long Approved Drawings Offset & weld Approved drawing & | Fit up report P H W
seam geometry WPS
53 100 % PT on root & final Approved Drawings Detection of flaws Approved PT PT Report P H RW
weld, chipped back LS Procedure
weld, Cu SO4 solution test
after clad removal (TYP)
5.4 100 % RT of completed LS Approved Drawings Detection of flaws Approved RT RT Films P H R
weld Procedure
5.5 Clad restoration on Long Approved Drawings Parameters as per WPS - P H -
seam WPS, Welder
Qualification
100 % PT on clad Approved Drawings Detection of flaws Approved PT PT Report P H RW
5.6 restoration after each Procedure
pass
5.7 Chemical analysis of clad ASME Sec IIC & Clad As per As per specification Analysis - H R Per WPS/
(2 samples) per seam procedure specification report Welder basis
(Note-3)
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MANUFACTURER’S
NAME

& ADDRESS :BHEL-
VISAKHAPATNAM oRrR
APPROVED SUB-

QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.

Licensor: EIL

BHEL Sale Order No: 2440

ConTRACTORS EIrI?JIDeIRCtN GAEII’;‘_lza(gfm CC-PR-6010/0001 Rev. 0 rages ot GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ET ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
5.8 Forming of dished end Approved Drawings Visual & Approved Drawings Dimension P H -
ASME Sec VIl Div. 1 Dimensional Report
check,
Template check
5.9 100 % PT of knuckle area Approved Drawings Detection of flaws Approved PT PT Report P H W
(Note-2) Procedure
5.10 100% UT on Crown, Approved procedures Thickness Approved Drawing, UT report P H W
Knuckle, WEP and straight measurement & procedures & A 568
face Dis-bondment with S6 Level 2
check
5.11 Visual & Final Dimensions Approved Drawing Dimensions Approved Drawing Dimension P H W
including Dished end ASME Sec VIII Div. 1 Report
profile checking with
Template
6.0 Fabrication of Main shell along with PTC
6.1 Plate marking & cutting Approved drawing & cutting Dimensions Approved Drawings - P - - Refer Note-6
plan
6.2 Shell rolling Approved drawing & cutting Dimensions Approved Drawings - P H -
plan
6.3 Long seam fit up & welding Approved Drawings Offset & weld Approved drawing & | Fit up report P H W
along with test coupon geometry WPS
6.4 100 % PT on root & final Approved Drawings Detection of flaws Approved PT PT Report P H R
weld ,chipped back LS Procedure
weld
6.5 RT of completed LS weld Approved drawings Detection of flaws Approved RT RT Films P H R
& test coupon Procedure
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MANUFACTURER’S
NAME

& ADDRESS :BHEL-
VISAKHAPATNAM oRrR
APPROVED SUB-

QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.
Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS EIrI?JPeRCtI\:I GAE!I’;’_1|1353826 CC-PR-6010/0001 Rev. 0 rage ot GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ET ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
6.6 Clad restoration on Long Approved Drawings Parameters as per WPS - P - -
seam & test coupon WPS
6.7 100 % PT on clad Approved Drawings Detection of flaws Approved PT PT Report P H RW
restoration each layer Procedure
6.8 Chemical analysis of clad ASME Sec IIC & Clad As per As per specification Analysis - H W Per welder /
(2 samples) per seam procedure specification & PR & PR report WPS/ shell
(Note-3) course basis
6.9 Ferrite check of clad ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite - H RW
overlay (2 spots per seam) Report
6.10 UT on Rolled sections of Approved procedures Disbondment Approved UT report P H W
clad and weld overlay procedures,
6.11 Testing of test coupon ASME Sec VIII Div.1 Ed 2019 Tensile & ASME Sec VIII Div.1 Test reports - H RW
Hardness Ed 2019
7.0 Shell to Shell to Circular seam fabrication
7.1 CS fit up & welding Approved Drawings Offset & weld Approved drawing & | Fit up report P H W
geometry WPS
7.2 100 % PT on root & final Approved Drawings Detection of flaws Approved PT PT Report P H R
weld, chipped back CS Procedure
weld
7.3 RT of completed CS weld Approved drawings Detection of flaws Approved RT RT Films P H R
Procedure
7.4 Clad restoration on C- Approved Drawings Parameters as per WPS - P - -
seam WPS
7.5 100 % PT on clad Approved Drawings Detection of flaws Approved PT PT Report P H RW
restoration after each Procedure
pass
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QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Customer: M/s GAIL, Pata.

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS :IrI?JIDeIRCtN GAE!;_lia(g?)G CC-PR-6010/0001 Rev. 0 rage 7ol GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ET ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
7.6 Chemical analysis of clad ASME Sec IIC & Clad As per As per specification Analysis - H RW
(2 samples) per seam procedure specification & PR & PR report
(Note-3)
7.7 Ferrite check of clad ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite - H RW
overlay (2 spots per seam) Report
8.0 Shell to Dished end circular seam fabrication
8.1 CS fit up & welding Approved Drawings Offset & weld Approved drawing & | Fit up report P H W
geometry WPS
8.2 100 % PT on root & final Approved Drawings Detection of flaws Approved PT PT Report P H R
weld, chipped back CS Procedure
weld
8.3 RT of completed CS weld Approved Drawings Detection of flaws Approved RT RT Films P H R
Procedure
8.4 Clad restoration on C- Approved Drawings Parameters as per WPS - P H -
seam WPS
100 % PT on clad Approved Drawings Detection of flaws Approved PT PT Report P H RW
8.5 restoration after each Procedure
pass
8.6 Chemical analysis of clad ASME Sec IIC & Clad As per As per specification Analysis - H RW
(2 samples) per seam procedure specification & PR & PR report
(Note-3)
8.7 Ferrite check of clad ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite - H RW
overlay (2 spots per seam) Report
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O BRtobt eV REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
9.0 Weld overlay of Nozzles, Pipes, Elbows and blind flanges
9.1 Weld overlay Approved drawings Welding Adherence to WPS - P - -
parameters
9.2 Weld overlay thickness Approved drawings Thickness Approved drawings Inspection - H W
from inside the nozzles Report
9.3 Chemical analysis of weld ASME Sec IIC & Clad As per As per specification Analysis - H RW RW-by EIL is
overlay ( 1 sample per size procedure specification report applicable
representing manual weld (Note-3) during sample
overlays of Nozzles, Pipes, collection only.
Fittings) per seam
9.4 Ferrite check of weld ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite - H RW
overlay(2 spots per weld Report
overlay) ( 1 sample per
size representing manual
weld overlays of Nozzles,
Pipes, Fittings)
9.5 100 % PT of weld overlay Approved Drawings Detection of flaws Approved PT PT Report P H R
after each pass Procedure
10.0 Fabrication of Nozzle Assemblies
10.1 Fit up & welding of C- Approved Drawings Offset & weld Approved drawing & | Fit up report P H R Functional test
seams of pipes/ elbows/ geometry WPS for Davit.
flanges / nozzle neck,
internal pipes
10.2 RT of completed CS weld Approved Drawings Detection of flaws Approved RT RT Films P H R
& Procedure
L-seam of rolled nozzles
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QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.

Licensor: EIL

BHEL Sale Order No: 2440

ConTRACTORS EIrI?JIDeIRCtN GAE:;_1|;act)?)6 CC-PR-6010/0001 Rev. 0 rage gt GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BRtobt eV REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
10.3 Clad restoration on C- Approved Drawings Parameters as per WPS - P -
seam WPS
104 100 % PT of weld overlay Approved Drawings Detection of flaws Approved PT PT Report P RW
after each pass, nozzle to Procedure
flange root welds
10.5 Chemical analysis of weld ASME Sec IIC & Clad As per As per specification Analysis - RW RW-by EIL is
overlay(2 samples) per procedure specification report applicable
seam (Note-3) during sample
collection only.
10.6 Ferrite check of weld ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite - RW
overlay (2 spots per seam Report
( 1 sample per size
representing Nozzles,
Pipes, Fittings)
11.0 Nozzle to shell/dished end fabrication
111 Marking and openings of Approved Drawings Location and Approved Drawings - P R
nozzles on shells orientation
11.2 PT on gas cut edges Approved Drawings Detection of flaws Approved PT PT Report P R
Procedure
11.3 Fit up & welding of nozzles Approved Drawings Offset & weld Approved drawing & Fit up report P RW
on shells or dished ends geometry WPS
11.3.1 | Pneumatic test on RF Pads Approved Drawing Detection of Approved Drawing Approved P RW
leakage Drawing
114 100 % PT on chipped back Approved Drawings Detection of flaws Approved PT PT Report P R
CS weld Procedure
11.5 Clad restoration on welds Approved Drawings Parameters as per WPS - P -
WPS
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QUALITY ASSURANCE PLAN FOR CLADDED COLUMN

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Customer: M/s GAIL, Pata.
Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS EIrI?JPeI;tl\.I GAElls_’_ll;Ja(g?m CC-PR-6010/0001 Rev. 0 rege 100t GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BRtobt ev REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
100 % PT of weld overlay Approved Drawings Detection of flaws Approved PT PT Report P H RW
11.6 after each pass Procedure
11.7 Chemical analysis of weld ASME Sec IIC & Clad As per As per specification Analysis - H RW RW-by EIL is
overlay(2 samples) per procedure specification report applicable
seam (Note-3) during sample
collection only.
11.8 Ferrite check of weld ASME Sec IIC Ed 2019 Ferrite content As per drawing Ferrite Report - H RW
overlay (2 spots per seam)
119 100 % UT for nozzle to Approved Drawings Detection of flaws Approved UT UT Report P H w
shells and nozzle to pipe Procedure
Skirt fabrication, assembly and Final Inspection
12.0
12.1 Fit up & welding of Skirt, Approved Drawings Dimensions & Approved drawing & Fit up report P H "
Skirt with Vessel weld geometry WPS
121 RT of C-seam & L-seam Approved Drawings Detection of flaws Approved RT RT Films P H R
12.2 Procedure
12.3 100 % PT of welds Approved Drawings Detection of flaws Approved PT PT Report P H w
(including root and final Procedure
welds as applicable)
12.4 Dimensional inspection of Approved Drawings Dimensions Approved Drawings Report P H W
Skirt
12.5 Marking of Internal and Approved Drawings Dimensions Approved Drawings Report P H R
external cleats, supports



hp
New Stamp


FickiGca I\N/IﬁugFACTURER’S QUALITY ASSURANCE PLAN FOR CLADDED COLUMN Customer: M/s GAIL, Pata.
BH & ADDRESS :BHEL- Item: Cladded Column QAP No: CQP 2501 Rev 1 ;I:I(Erlissorl' EIL _
VISAKHAPATNAM oR Date: 09.12.2020 ale Order No: 2440
: APPROVED SuUB- -
CONTRACTORS Elrfjpe;tl\'l GAI?!Is_’-ll.zf(g?)6-CC-PR-6010 /0001 Rev. 0 Page 11 0f 15 GAIL FOA Ref: GAIL/PATA/C&P/2020/
© ev REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDs | Prod | Qua
13.0 100% UT of attachments Approved procedures Detection of flaws Approved UT report P H R Refer Note-12
welded directly to cladding procedures
14.0 Pneumatic test on RF Pads Approved Drawing Detection of Approved Drawing Approved P H RW
leakage Drawing
Visual & Final dimensional Approved Drawings Dimensions, Approved Drawings | Dimensional P H H
15.0 inspection before PWHT orientations report
including internals
15.1 Internals inside the column Approved Drawings Dimension, Approved Drawings, | Dimensional P H H
Orientation and & EIL Standard report
Drawing No.
1) Ovality in Column 7-12-0001 & 7-14-
ID
2) Support Ring ooo1
Levelness
3) Bolting Bar offset
distances
4) Bolting Bar
Height including
UDFC dimensions
5) Down-comer &
Major Beam
Stool Distance
from top of
Support Ring etc.
16.0 PWHT of equipment along PWHT procedure Calibration of PWHT procedure HT Chart P H H for
with PTC thermocouples/ review relea
Recorders se
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& ADDRESS :BHEL- | Item: Cladded Column QAP No: CQP 2501 Rev 1 ;';‘ETSSO | E(')L der No: 2440
VISAKHAPATNAM oR ale Uraer No:
, ArorovED Sum ' Date: 09.12.2020
ConTRACTORS EIrI?JPeFEtI\.I GAE!;_lzaS?JG CC-PR-6010/0001 Rev. 0 rege1zotis GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ET ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
17.0 Testing of test coupons ASME Sec VIII Div. 1Ed 2019 | Tensile & Hardness | ASME Sec VIII Div. 1Ed | Test Reports P H W
(PTC) 2019
18.0 NDE after PWHT Approved Drawings Detection of flaws Approved UT UT Report P H W
100% UT on pressure Procedures
retaining weld
19.0 Spot PT on internal & Approved Drawings Detection of flaws Approved PT PT Report P H W
external welds. Procedure
20.0 Hardness check of all ASME Sec VIII Div. 1Ed 2019 Hardness ASME Sec VIl Div. 1Ed | Test report P H RW
pressure part joints on 2019 & PR
weld / HAZ / PM
21.0 Final dimensional Approved Drawings Dimensions, Approved Drawings | Dimensional P H H
inspection after PWHT orientations report
22.0 PMI Check (only for SS, PR Specification As per ASME Sec ASME Sec IIA Ed PMI report P H RW
Alloy Steels) IIC Ed 2019 2019.
23.0 Shop Hydro test Approved Drawings No pressure drop Approved hydro Test report P H H Chloride
& Draining, or leaks test procedure; content in
drying, inside cleaning. draining & drying hydro testing
procedure water to be less
than 25ppm.
24.0 Pickling & passivation of Approved Drawings Visual Approved Drawings Report P H RW
weld overlay of nozzles, examination & PR
clad surface of shells,
dished ends and further
cleaning and drying
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Customer: M/s GAIL, Pata.

Item: Cladded Column

QAP No: CQP 2501 Rev 1

Date: 09.12.2020

Licensor: EIL
BHEL Sale Order No: 2440

ConTRACTORS EIrI?JPeIstl\.I GAI?!;_liaS?JG CC-PR-6010/0001 Rev. 0 reBe 13otis GAIL FOA Ref: GAIL/PATA/C&P/2020/
O BT ev: REGENRATOR COLUMN/AD Dt:30.05.2020
SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS
JRECORDS | Prod | Qua
25.0 Surface preparation & Approved Drawings Visual Approved Drawings Report P H RW
Primer painting, examination &
DFT check
26.0 Primer Paint application Approved Drawings Visual & DFT Approved Drawings Report P H R
27.0 | Cutting of Complete Vessel Approved drawing / cutting Dimensions Approved Drawings - P H W Refer Note-6
into sections & Weld edge plan
preparation for site weld
28.0 Trial assembly of cut Approved drawing / cutting Dimensions Approved Drawings - P H W
sections, match marking plan
29.0 | Issue of IRN & clearance for Approved drawings All stages as per - Release Note - - H
dispatch this approved ITP
30.0 Site fabrication
30.1 Weld edge, CS fit up & Approved Drawings Visual, Offset & | Approved drawing & | Fit up report P H W
welding weld geometry WPS
30.2 100 % PT on root & final Approved Drawings Detection of flaws Approved PT PT Report P H R
weld, chipped back CS weld Procedure
30.3 RT of completed CS weld approved drawings Detection of flaws Approved RT RT Films P H R For site weld in
Procedure Pressure part
30.4 Local Box Type Hydro test Approved Drawings No pressure drop Approved hydro Test report P H H
(as specified in drawing) or leaks test procedure;
draining & drying
procedure
30.5 Local PWHT for the column PWHT procedure Calibration of PWHT procedure HT Chart P H H for
thermocouples/ review relea
Recorders se
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TO BE VERIFIED DOCUMENTS Prod
/RECORDS rod | Qua
30.6 Surface preparation & Approved Drawings Visual Approved Drawings Report P H RW Only where
Primer painting examination & touch up is
DFT check applicable
30.7 Issue of site IRN Approved drawings All stages as per - Release Note - - H
this approved ITP
30.8 | Manufacturer’s Data Report Approved drawings & this Completeness Approved drawings Reports - H H QAP sign off by
& Final documentation ITP & this ITP EIL
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EIL PR No. B315-006-CC-PR-6010/0001 Rev. 0 GAIL FOA Ref: GAIL/PATA/C&P/2020/

REGENRATOR COLUMN/AD Dt:30.05.2020

SLNO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC | ACCEPTANCE NORMS VERIFYING BHEL EIL Remarks
TO BE VERIFIED DOCUMENTS o —
/RECORDS ro ua
Notes:

1) For qualification any new WPS, or new WPQ, witness of TPIA is envisaged.

2) In case, the bevel edges are made with gas cutting, the edges shall be 100 % PT tested.

3) Wherever chemical analysis of weld metal overlay shall be measured, it shall be at a depth of 2/3™ of the cladding thickness from top of the finished

overlay surface.

4) Weld over lay thickness cannot be more than 3 mm over and above the required clad thickness.

5) All specifications as available in drawings shall be complied.

6) In case site weld is required to be done in line to drawing, suitable extra dimensions are to be provided such that complete equipment after shop hydro

test is cut into pieces and transported to site followed by seam welding at site.

7) All requirements as per PR (Purchase Requisition) shall be met.

8) For weld overlay, electrode for barrier layer E309MoL shall be used in line with EIL Spec. No. 6-12-0007.

9) Witness by EIL for indigenous clad plates during explosion bonding activity of base plate with stainless steel plate followed by identification. Witness by

TPIA for imported plate material.

10) Extent of RT will be in line to approved drawings.

11) EIL Spec 6-12-0005 Rev 5 Cl. No. 5.1.5: For welding of clad piping components such as pipe to pipe / pipe fitting from single side where approach from
clad side is not accessible, shall be done with a welding consumable matching the clad material followed by an intermediate layer of pure iron
(ARMCO/KARDO Iron) welding filler material and then by a welding consumable matching the base material.

12) EIL Spec 6-12-0005 Rev 5 Cl. No. 6.1.4: 100% UT shall be carried out of areas where attachments are to be welded directly to the cladding. The above

areas shall include 50mm width of adjacent areas on both sides of attachment.
13. Clause no 30.5 for PWHT to be done before Hydro test of site joint for clause no 30.4

Legends:

P: Perform WPS: Welding procedure specification DFT: Dry film thickness LS: Longitudinal Seam welding

R: Review WPQ; Welder performance Qualification | HT Chart: Heat Treatment chart CS-Circular Seam welding

H: Hold RT: Radiographic testing PR-Purchase Requisition .

W: Witness UT: Ultrasonic testing Prod: Production 3 ﬁi,??l

RW: Random Witness PT: Dye penetrant testing Qua: Quality -2 1A

MPT: Magnetic particle testing IRN: Inspection release note issued by EIL w#ﬂ'mi

w KBRS
o ® &
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COLUMN ASSEMBLY AT SITE

1. GENERAL

This specification covers scope of work and supply at site for site assembled columns
viz. 06-CC-102

a) Vendor shall fabricate the complete column at shop, carry out all
inspections and tests including the hydrotesting & PWHT of entire column
in single piece at shop. After completion of above activities, the column
shall be cut in sections (Site seam location as per drawing); primer painted
and weld edge prepared for welding at site. Vendor shall consider extra
length to account for cutting in sections & re-welding at site. Fabricator
shall trial assemble the column sections after cutting the column into
sections at shop, match mark, provide alignment/fitment cleats, spiders at
open end sections to maintain circularity, etc., before dispatch of column
sections to site.

2. SCOPE OF SITE WORK:

a) Unloading and handling of column sections at client designated location at
site.

b) Conducting visual inspection of the weld edges and conducting MP/DP
test.

¢ Completing site seam as per approved WPS using qualified welders for all
the above mentioned columns.

d) If site weld is located in pressure part, the following must be followed in
addition to rest of the activities listed above for the subject seam.

¢ Carrying out all the NDT as per requirements of the requisition.
¢ Local box type hydrotest (as applicable) in Horizontal condition.
e Local PWHT for the column

e) Carrying out MP/DP test for the weld joint on non pressure part.

f) Surface preparation and primer painting of the site seam is in vendor’s
scope.

g) Installation of Platform, Ladder, Grating, Hand railing & Other
structural works on Column in horizontal position.

h) It is vendor's responsibility to ensure the verticality & plumbness of the
columns.
3. EXCLUSIONS

Further transportation of completed columns to equipment foundation and
Erection of completed columns is by OTHERS.
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4, RESOURCES TO BE ARRANGED BY VENDOR AT SITE FOR
FABRICATION

a) During transportation and handling at site, equipment sections shall be
supported properly with adequate supports of proper design so that no
damage occurs to any component. Suitable steel saddles shall be
designed, fabricated & supplied by vendor for transportation of these
sections from their works to site. These saddles shall be taken back by the
vendor.

b) Assembly of column sections shall not be undertaken without the use of
power rollers. Fabricator shall mobilize crane(s) of adequate capacity to
handle column sections for site assembly. Fabricator shall provide power
rollers of adequate capacity and numbers for carrying out the job at site.
The rollers shall be properly placed so that equipment is not damaged
while fabrication. In addition, supply of idlers of adequate capacity and
number is the responsibility of the fabricator. All power rollers and idlers
shall be kept on compacted ground/hard stand, as necessary and shall be
properly leveled before rollers are kept. In case the ground is not having
adequate strength, compaction of ground has to be made meeting all load
requirements arising from assembly/hydrotest point of view. The same
shall be included in quoted price. Only plain leveled ground shall be
provided for site activities by Owner.

c) All material, equipment like rollers, welding machine, cranes/hydral/trailer,
other handling equipment etc., tools and tackles, labour and consumables
etc. shall be arranged by vendor.

d) Fabricator shall erect stationary shed for all site activities. In addition,
fabricator shall provide proper storage for all critical equipments,
machinery, tools & tackles, consumables etc.

e) Based on the schedule and quantum of site activities, fabricator shall
provide all resources such as welders, fitters, markers, supervisors,
QA/QC personnel, NDT personnel, NDT equipments, welding materials,
temporary circumferential stiffeners, saddles of adequate strength, tools &
tackles, baking ovens/portable ovens for electrodes, saw machines etc.
required for carrying out C-seam welds, NDT etc. All welding shall be
carried out by qualified welders with approved procedures. NDT personnel
shall be qualified to ASNT level-Il.

f) Lifting Lug and tailing lug shall be provided by vendor on the column
sections for proper handling and assembly. Validation of design of tailing
lug by carrying out calculation is in vendor's scope. Temporary stiffeners,
alignment cleats, tailing lug & lifting lugs used for assembly shall be cut
after completion of the job leaving 12 mm from vessel surface such that no
damage occurs to the shell.

g) Barricading for safety shall be required (in the vicinity of the operating plant).
Design, supply of all material and related works for Barricading and, later on,
taking back the same, after the completion of Project work, shall be in the
scope of the bidder for this requisition. Dimensions for required total
barricading shall be as per equipment proposed site work duly approved by
client safety norms.
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5. GENERAL REQUIREMENTS

a) Location of site Circumferential seam (C-seam) is shown in the
Mechanical Datasheet of equipment. This location may be changed
slightly to avoid fouling during fabrication. Fabricator to provide additional
length to take care of cutting and welding allowance.

b) Fabricator shall carry out complete route survey taking into account
the overall dimensions of column sections from fabricator works to
site (including inside the plant upto assembly point). It is the
responsibility of the vendor to take approval from various statutory
bodies such as follows for the movement of the consignment.

- Electricity Board

- Railways

- P.WD.

- Local Authorities

- Mercantile Marine Deptt.
- lIrrigation authorities

- Environment authorities

Any modification/repair etc. required enroute including civil works
are in bidder’s scope. However, any modification/repair required
inside the petrochemical complex shall be carried out by others.
Temporary approaches within petrochemical Complex for transport
of column section shall be in bidder’s scope.

c) Pumps for hydrostatic test shall be of adequate capacity (to be arranged
by fabricator) so that filling and pressurizing is being carried out to the
required conditions. While draining water, adequate care shall be taken to
avoid any damage to the equipment. All top nozzles shall be kept open
and the draining shall be so regulated that occurrence of vacuum and
subsequent damage is avoided.

d) All necessary treatment for water for hydrotest purpose shall be carried
out by vendor at his own cost.

e) Fabricator shall keep the column sections well ventilated and well
illuminated during all activities inside the column. For this purpose suitable
exhaust, air purge connections and low voltage connection shall be
provided.

f) All safety requirements of the plant as dictated by the operation
group of the client shall be adhered to by fabricator. All necessary
safety equipments required shall be arranged by fabricator.
Fabricator shall provide dedicated safety engineer throughout the
contract period.

g) Vendor may carry out the site work himself or employ a site contractor for
carrying out site activities limited to assembly and site welding of
circumferential joints & NDT. All other site activities shall be carried out by
bidder.
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h)

)

K)

The subcontractor proposed by vendor should have carried out such
activities of similar equipment in the past. His past track record shall be
submitted for owner/EIL approval post award. Column vendor shall have
single point responsibility and shall stand guarantee for above site
activities of site contractor.

Adequate space near equipment foundation for site assembly of
equipment in horizontal position shall be provided at site.
Completely assembled equipment shall be handed over at assembly
point.

Space for dark room for development and review of radiographs and heat
treatment facility shall be provided. Dark room facility will be approved by
EIL. Proper storage arrangement for radiography films shall be provided.

While making assembled sections in horizontal condition, adequate care
shall be taken to provide proper stiffeners at the open ends as well as in
between the sections so that no buckling takes place.

It is vendor responsibility to remove all debris and clean the fabrication
yard once all the activities are completed as per instruction of Engineer-in-
charge.

All safety requirements of the plant as dictated by EIL/Owner shall be
adhered to by vendor. All necessary safety equipments required shall be
arranged by vendor. Vendor shall provide dedicated safety engineer
throughout the contract period. The following health/safety / Environment
points shall be taken care of by vendor.

1. Helmets, fall arrestors, safety belts, goggles etc. for personnel
safety of people working on ground and at elevations.

2. Welding fumes to be vented out and exhausted suitably.
3. Waste water after testing shall be disposed suitably.

4. Safety/work permits to be obtained, as and when required

6. OWNER’S SCOPE OF SUPPLY:

a. Construction Power: Refer commercial document.
b. Water: Refer commercial document.
7. Local PWHT: Vendor shall develop PWHT facilities at site for carrying out PWHT
of site seam.(If applicable)
Format No. EIL 1641-1924 Rev. 1 Copyright EIL — All rights reserved
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SCOPE OF SUPPLY
[X] Indicates applicability
The following materials will be supplied by
1.  Owner

1.1 Boiler quality/low-alloy/stainless/clad steel plate conforming to specification

NIL ~ for
[1] Shell
[1] Dished head/intermediate head/cone
[1] Sump and sump head
[1] Skirt
[1] Manhole neck, nozzle neck 300 NB and above in carbon steel and 125 NB and

above in stainless steel

[1] Reinforcement pad
[1] Wrapper plate
[1] Plate type flange
[1] Internal piping
[1] Tray support ring/bolting bar/seal pan welded to the vessel
[1] Pad for external attachment (directly welded to shell)
[1] Insulation support
[1] Lifting lugs
[1] Baffle
[1] Demister support

1.2 ] Forged flange/matching blind flange
[1] Pipe for nozzle neck
[1] Pipe fitting
[1] Gasket

1.3 [X] Foundation/anchor bolts
[X] Permanent instruments
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INDIA LIMITED SCOPE OF SUPPLY B315-006-80-42-SS-6010
(A Gowt of India Undertaking) Rev. B
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. (@) ENGINEERS

[]
[X]
[]
[]
[X]
[]
[]
[]
[]

[]
[]
[]

Demister with grid, bolting and support beams

Fire proofing and insulation

Pump assembly with bolting

Agitator assembly with bolting
Tray/downcomer/seal pan not welded to the vessel
Brick lining

Refractory lining

Spray nozzle/ Distributor Nozzles

Tower packing & associated internals including distributor, feed pipes, support grid /
plates, retaining grid / bed limiters

Light and sight glass assembly
Thermowells

Vane type feed device for feed nozzles.

2. VENDOR

2.1 Boiler quality/lew-aHey/staintesst-SS316L-clad steel / Menelplate conforming to

specification in Mechanical Datasheet for

X] Shell
[X] Dished headfirtermediate-head/icone-/ toricone:
[1] Sump and sump head
X] Skirt
[X] Manhole neck, nozzle neck 150 NB and above in clad steel shall be fabricated from
clad plate.
[X] Reinforcement pad
[1] Wrapper plate
[X] Plate type flange
[X] Internal piping
[X] Tray support ring/bolting bar/seatpariChimney Tray welded to the vessel
[X] Pad for external attachment
Format No. EIL 1641-1924 Rev. 1 Copyright EIL — All rights reserved
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[X] Fire proofing and insulation support

[1] Saddle support/bracket/leg support

[X] Lifting lugs/FurienstTailing lug

[X] Baffle, vortex breaker, ladder rungs

[1] Welded demister support ring

[1] Catalyst support ring, support beam & frame

[X] Wear plate

[X] Vacuum stiffening rings, structural & Piping cleats.

[X] Insert Plate (if any)

[X] All welded support forpaeking:-distributors, chimney trays, other internals

2.2 Structural steel section and plate conforming to +5:226£1S:2062 Gr.B/ SA-283-6+6 for

[1] Shell
[X] Skirt/anchor chair/base plate/saddle-and-bracket-support
[1] Internals
[X] Insulation support/fire proofing support over BQCS pad or on skirt( IS 2062 portion)
[1] Flat cover
[1] Manway flange/cover
[X] Liftirg-agsttailing lug in skirt portion
[1] Structural and piping clips
[1] Section for stiffeners
[1] Leg supports and base plate
[1] Vortex breaker/inlet deflector baffle
23 [X] Forged flanges / matching blind flange wherever shown
[X] Studs/bolts and nuts for manway/handholes/internal flanges /nozzles with matching

flange/shelHlange, including jack bolts for manway

[X] Gasket for manwayl/internal flange/shelHlange/ nozzles shown with blind flanges
[X] Welding consumables and gases
[1] Wire meshes
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[1] Demister with grid and bolting
[1] Agitator assembly with bolting
[1] Pump assembly with bolting
[X] Seamless nozzle neck 150 NB and below upto 80 NB for weld overlayed nozzles

and below 80 NB in SS316L

[X] Internal piping, eeupling and pipe fitting

[1] Spray nozzle

[1] Internal packing

[1] Light and sight glass assembly with 4 sets of spare glasses for each size

[X] Davit/hirge assembly for manway

[X] Pipe davit assembly for equipment

[X] Items covered in applicable EIL standards

[X] All other metallic and non-metallic parts, consumables and gases not covered under

1 and 2 but required to complete fabricated equipments including inspection, testing
and supply of equipments as per this requisition

[X] Supply of lifting lug

[X] Validation of design and Supply of Tailing Lug

[1] Design and supply of self reinforced nozzles

[X] Spares - 10% of fasteners (minimum two numbers) and two sets of gaskets for each
nozzle shown with blind flange/fer-each-shel-flarge./Internal Flanges wherever
applicable

[ Spares( demister) - 10% (min. 4 nos. of each size/type) extra fasteners (bolts,nuts,

clamps, spacers etc.) as required for holding the demister.

[X] All machinery including crane, tools etc., required for fabrication, assembly, loading /
unloading, heat treatment, testing, transportation and all equipments for site
activities.

[X] Template for foundations.

[X] Rain shield as specified in MDS.

[X] Supply and Installation of Platform, ladder, railing including grating in horizontal
position of column.( Refer Schedule of Quantities Doc # B315-006-81-41-SOQ-
6010)

[X] Design, supply of all material and related works for localized Barricading/booth for

safety in working plant and, later on, taking back the same, after the completion of
Project work.
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24 Site Works inside plant shall normally be carried out in General Shift Hours on
all working days. If EIL/Owner allows working beyond General Shift/Holidays
as per job requirement on case to case basis, contractor shall deploy

additional/necessary resources for execution of works

Format No. EIL 1641-1924 Rev. 1 Copyright EIL — All rights reserved

Paae 324 of 773



162 X070 UATH ETTOS0ST-E ON J9WHO

. . 03n0dddy [ a3i03Hd A8 NOISIATY ava [ A3y ¥17d ¥ LY 1S9 NI NWMI0D YN (hbhe 1 debrh Dblk)
€40 T 133HS COL-IRIR-90 btk heflie Z07-30-90 ON WAL R T e DONI/SAIG W04 A3NSST BT ITET k4 HOL7HINIDTS 40 INIWIDv1dTd © 103r0dd
E:] TO0E-SA-TH-08-900-STED V1vd 1I¥9 S/W .
PESTRTSY) YOLVYINIDIY *ANTITD (BUPRAEPUN BIPU 40 1109 ) WIS
STRETIEY . Lah ple N/
LEL] 900 *1INN S1ed K QILINTT VIANT SYIINIONI
UIGWNN ONIMWIA 213 kEled) Rhp V1vd NOIS3d :ON gor
£000-Z1-9 '23dS HLIM INITNI 300410313 >
3NO_: SWILT JO 3NN TOWE0E3 HLIM INOA 39 TIVHS AYTIIA0 O13M 191€5S 00092 00099 anm 13
W04 ¥3AYT ¥ITdNYE | 9T00-Z1-4 'ALS 40 £ 710 ¥3ATd 67 218
0000€3 (OB L530U0NH 000e8y (40H5 ) L53L0H0H 117w 3d1d AYTHIA0 013M ONIYNA NOLLYIWYO43d dIOAY OL (ow) £l
NAT/SSINYOIHL ¥IHOIH 35N AYIN HOLYOTHEYS WANININ 009€L 00596¢1 BISES sl8
0052EE 00016 SLY0 WHOALY1d/430avT| X LHOI3H Ld0ddNS| 37 S3SSIANVOIHL GALYIIANT 'AVTH3NO T B0 82 o T e
ONLLYH3HO| NOLLDTY: I by 5
s SLYT10 Le0ddns 3d1df] NOLLYATTE 31220 NOILLIZY3 ALY IHL STWIL S T NO d3svd 91 ONILITT 0002t 0002001 (390) QYVANVLS S HOSNIOIT Mk
R
R 2-1d5'2-1 10d'&-1Y1'ONA-531220N 40 Z21[X| SNOLvINAMO zzon|)| 103138 TIvHS HOON3A INFWAIND3 ATONIANOASTHI0D EISES glg
(kb buikBle) (|NT 1T ¥3d) (S6Y) LHOIIM JLYWIXOUddY $100dS ONIdId ANY SH3AAY/WHO4L71d ‘NOLLYINSNI 2| e
A—wu.wm, A v Sdn aToH 40 NOTLYTIY 1SN ¥314 0310343 38 TIM INFWAINO3 D+ (wbon) S g
(053d)_UNdDVN 'SIAISO1dX3 20 LNGWLIVaaa] 223 IHL L9HL SITTAWI dN 035534Q (S¥3HLO AZ) NOLLINGD 3574 LV 30404 W¥aHS Xl (1) 3593 I LN3now i of g
(481) SNOLLVINDIY WA 1109 NVIANT| dN A3$539A NI 4310343 39 TIVHS INFWAIND3 G2 (k23]ke L2thie] RIZ LS|D k23R h bbbt bihy rhehally ol g
Q3HdvHR0IavE ATINd (NOLLIGNOD ONILVY3Id0) V.LVA ONIAVOT NOLLYANNOL NOLLYDI4ID3dS SHOSNIDIT 83
A_HF_.A_.W(_. m_w_wfh.wt_._.—wv SNOLLYINSIY AYOLNLVLS TSeumoEsnas] 39 T1WHS ONILLIH 3dId OL 3dId '3dId OL 3dId 3ON7H g
— OL >D3N F1ZZON ONIGMTINI Luivd T9NSSIdd NI (Sv3s =
TWNINLIONDT ANV TYILNIHIINNONI) aTaw Ling Ty ¥E S
‘$9Z ¥S 01 WATINOD TIVHS ALV1d Q¥ IO TV $ SIYFD WHOAI /5830071 [l m
I 1 30NYLd300% HLIM 9-5 40 INIWIWINDIY AYYINIWT1ddNS S
SNOLIFANIIHO 220N 1330 TI7HS ONY 895-¥ WLSY W3d S¥ ONIWWOS E
W3L4Y 031531 ATIPOINOSHLIN 38 TT¥HS ANI HSIA av10 €2 g
SONIMYEA IONTHIATY Q3AI0STY Tu SLYTID WANLONKLS ANV ONIdId OL 2
9749 90T vs Lyva3did 3415 0719 NO SNIQTIM Y3 L4Y1NO G3Tddvd 38 TIvHS 123dS3d HLIM SONIINO4 TI¥ T1LNN T13HS OL d3aT3m 39 LON TIvHS SONIY ONINGZHILS WINOvA €€ g
09 WD 915 w5 ST ONLLATT] 8200-21-2 S0Y01 J12Z0N 3 @oMOTIo[X| 1150d30 A1EM 40 3974uNS LT 1dWOD 40 03HD da - 22 3UIS 1¥ IDVSIANT 10N
ER T IER E IS RENE T2 RS ST NWMT0D FdLINT 40 1S3L0UAAH F1TTdWOD ANV W3S D10 SIHL ¥OS N0 A3y 38 TIvHS
- Ardd / ¥31S1Wad| LEOD-ZT-L
NHE00Z 3393 LON TIVHS 294 8 aTaM “vL3W 35vE 40 JAISNI WOW4 (3/9e21jddy S) ONLLSILONAAH JdAL XOF T¥O0T ATNO'ONIMYYA d3d S 1NO QINduvd
0949 915 S SINIWHDWLLY TN 404 Ovd| 9£00-Z1-L SLY0ddNS WLSIWIA HSIW TWIM 40 STWLIT "dAL] 39 TIYHS LON'LHMd TvI0T'3LIS 1y d31T1dWOD 39 TIYHS W3S T9LINTIIHNNIEID FHLIILTS 1V
SSINHYH "AIAIITHY SS3ULS 38 OL SI 10ddNS Lubis JONTMOTTY SNINIOEFY ANY SNILLAD 50 v HivL OL HLONT 1 1WNOILIAAY
vE00-21-4 STESSIN SNITTI02 Hod 1H0ddNS LINva 3did 40 359N0D TIEHS dOL ONIGNTONI NWMT0D 31100 12
F-ALIVND 052340 2902 51 BT (NHALS) SLNSHHDYLLY 8 S 3AIAOYd OL ¥OL¥OTddv NOILY2IdaY4 ONIINOS QIOAY OL ATLHOITS JONYHD A¥IN NOILYIO
£200-21-L 7135537 WLNOZIWOH 404 L40ddNS NOLYINSNI LOH] S700-21-£ "ALS ¥3d 5% ONIHO0Ud IHL'Z-133HS NI NMOHS ST NOILYIO0T JALLY INIL'NOILOIS OML NI LNOW3L¥ Ju3HL 'dOHS [
0940 915 ¥ GaTTAM| 2€00-21L 3d1d 0334 TNEINT 404 SLHOJANS| X 314 404 HOLId Wy INONYINL 0S¥ NO LIS 40 3AISING 1v QAINIVd ANV 31STLOYAAH'TILYOTdEY ATALTTAWOD 1Sd1d 3 TIVHS INIWAINDI dOHS 1Y Z€
AUOTYIT (WNALAE) SINTWHOLLY 8 SITT0) 1£00-21-4 ST12Z0N 039404 0 STIVLET| '8 JAISNI NO Q3013 MOVL SINN DS ZTW 3A1A0Yd - 02 3-301L0vdd 292¥
J9TE 0 0bZ vs (GA1708) S.Ldvd TyNuELN] 0800-21-L ININSINDS TS 604 3914 SHoN WLSY ¥3d S 1531 D91 0L 43123raNs 38 TT¥HS 1¥3H HI¥3 40 JALLY.INISTIdIY ONIQY T ADTW 1€
R (G309 5 v o] p— 30574 S9N dod Lo da| | NOILYDI103dS$/3000 NI LNAWAINDI IHL NO 03LA0ddNS
Q3[H103dS SLIATT 318¥1d300% $0330X3 SSINTUYH FHL SIWHOALYTd ¥O4 SYIFWIW TVANLINYLS THL TTV HSINYNA TTVHS HOANTA LNINDINDI —
SALNVND 052390 2902 S1 3578 LH0ddNS /LdDiS) 8200-21-¢ 3L71d I SFHMUOVINNYI] X 41 g3ivaNNY NOILNTOS 38 TI9HS 3NONIHO3L W3HLO ANY "HOLYDTHEYS LNFWAINDI 40 3dODS IHL NI ST SWHOALY 1d ANV S33Aav140 Alddns 0
S-ALTIYND 0523 HD 2902 S1 /094D 915 vs (Ldvd) eSS DIS) £200-2T-¢ ALvd N X O ONIMYHA d33A/ONITION A9 Q3LVOTddyd WAL TIY - 67
S301LOVYHd
wress SLAN/SLT08/5ANLS TYhELN] 9e00-2t-~ SMTENIHLEEL X Q3HAVEO0IAwY 10dS 38 TIVHS Wv3S LuDiS TI¥ - 8T ONLLYHIAO INFHIND SLNGWNHULSNI/STTZZON SNILSIXI LM SNLLYYH 8 3ZIS WAIANOD 0L INATD ®|
HZ U2 61 S /L8749 €61 WS SLAN/SLI08/5aNLS Tohua1xal S200-Z1-L 51H0ddNS NOLLYINSNT A ONIH00d 3d1] X 026Y WLSY W3d S¥ QILVAISSYd AYLSIWAHD QILNTIANN WWE WNWINIW ¥Od (OM) AVIMIAO A1aM WIS #
3344 501533V Al AISSTUAWOD ToNYALNT LiSvS) $200-21-4 3dAL Ou3H 4oL 9N ONLETI X aNY Q3 DM0Td 39 TIvHS S3094dNS T331S SSTINIVLS Ty LT ( )
3d1d ANVLS - sobz | au | nm [{QIOD gog | AIOH)) o Haipyg
02919 JWew Had £200-21-¢ L0 31 X] ONITIaM LNFWAIND3 NI 404 Q350 INDINHOIL IYS @0sT ® 0§
Sv ONIY 3NNI SS 8 ONIY ¥ALNO SO HLIM ¥ITILS 2200-2T-¢ STYNYALNI SYIMOL 00T W04 SIZIS ONIY LH0ddNS| SHLHLIM Q313M 38 TI9HS INIOC 3ONYTS OL ONILLI 91 #+
104740 8 ONIANIM 1TE SS HLIM QNNOM Trd1ds NS 1SISO) '8 ONILLI4 01 3dId ‘39NY14 0L 3dId ' 3dId 0L 3dId NOILDINNOD NIDOULIN | 9TXSH 55pT N NM 0ST N 08 1 N
$79TE S5 40 AVTHING T3 + Sd UO PEZ ¥S SONLLLIH 3dld] 1200-21-4 8 ONLLT0S ANV ONIY 140ddns| ¥ Qa14193ds 09T'HOS
$ Ao 9TE WD 0FZ U5 + 094D 915 wS AN 05T 370GV YD3N TIZZON| 0Z00-21-£ F44v8 WOLDTN43A LFIN]| 0TX T
ISIMEIHLO 1d3DX3 ATIS¥I FTOHNYI LSTuvaN FHL ONINIJO SSI0V “QLS 713 ¥3d SV ‘SHLOT | 00§ z T
$191E 55 40 AVTHINO T13M +37HD 90T vS ANOST OLdN 8N 05 3M0FW X23N F1ZZON| 6T00-21-L SuDIdE X3LH0N X | HONOYHL SSvd OL S¥ OS d3ZIS 38 TI¥HS ST¥NYIINI TIv - ST 0ST ov
T91E dLZIE WS 9N 05 OLdN 03N T1ZZOoN| 8100-21-2 SN TNHALNI| X 03dS 900 ONILINIVd - . £-T
$19TE 35 40 A TIIN0G O1IM + 50T vS AN 05 3N0EY IDONYTH TTZZON| LT00-21-L ST3SSAN FdNSSTed W04 SISSYD LHOIS d3d S¥ 39 TIYHS Y3WIEd dOHS 8 ONINYITD 30v4dns b1 LNIALADIS ALS 113 ¥3d 5¥ o 0ot £ AANS
1914 WO 28T ¥S 9N 05 OLdN IDNYTH T1ZZON| 9T00-21-4 S9130 =@ AOTIY| X SLTSYD ANY SLON/SLTOE HLIM AIAIAOYd 39 TIVHS YILLIWSNVYL — sovz - . (@oH) sos (@1oH) 2 T
$ Q1D T19TE SS +09'HD 915 ¥S SAvaH| ST00-21-4 NOLLWLININO F1O0H 1108 QuvaNvLs| X | s3onw1d T13Hs/539Ny 14 ANITE HLIM NAMOHS ST1ZZON €T JUNSSIUd TVILNIYISHIa @0ST o o 1dd
STHSS3/\ W04 ST1ZZ0N avd M3IATY 113 404 Q3LLIWANS 38 TIVHS ( )
09749 9T5VS Qvd LNIWIDHOANIT Y| +100-21-4 NOILYINDTYD 'Z 40 WOLDvd LOVdWI N ONIYIAISNOD - (a1oH) d10H Y
1MDIS W04 (QFAINOIY 4D INFWIONTHEY ONIOvHE B HOLIMS 13A31 sove | NM | o so8 ® 0§ ¢ |gm
§ OvD ISTE 55 1090 915 VS ETCAERRESIAREES ET00 217 NOLLD3M0Yd ONY INIWIDH0INEY izZon] | DN 1 SNIIYL 3A1ACHd ANV NOISIA 3LydrTvA OL¥OaNaA - 2T
% Z100-21-£ ALY 1d ONINTYLTH| —
[¢ ST/ 3IWSY d3d SY) Q3LYOIANT WIATTHM NOILSINNOD ALTTILA <0bz o | wm | ost sos |@IOHI| | n
$ ( NOLIONYISNOD JO TYIHILIYIN 1100214 WAUSIWIA/TTOHNYI ¥Od SONMY 930091 X |JINIVINIYIN 39 TIvHS QT STIZZON INFWNWELSNI §0d4  FF 0s
ldL a1 13 Ag NOILD3dSNI| 0T00-21-£ LINTT HLIM FTOHNYW| -
O O X A3HdTHD0IavY LN3A sopz | 44 | nm | osT sos | @IOH[ A
se's (q100 8 MaN) 34rss3ad] 6000-21-L W00 JIONIH HIIM FTORNH[ Jop00T 38 TTvHS Ldvd TuNSSTdd NI @M Ling Ty OF 0§
(dol 1v)  TWLNOZIYOH (Bzuo/Bx) 1531 DLWISOHAAH| 8000-Z1-£ 135530 WOLLEAN W04 L¥0ddNS LOvHs 149dY 930 06 SL¥14 MHL 9 X 0p "SON 9 IDISYO+ONILIOE |2y g0 5052 - NM 0ST avio 009 z 2T n
ON O S3A i} (SUIHLO A9) (02-3LON W343d) DNIHO0Yd T4 14| £000-21-4 140ddns 9T 3d1d Z HLIM O3NIHHTLS 3G TIWHS MO39 ANV GNOS STIZZON 6 +1IAYA+ ' G+HTT0OHNTIA| £+HT
epien] LOH sz1 W) SSINHDIIHL NOLLYINSNI 9000214, 140ddNs 937 F19NY| .
[m] () 3dId 31ZZON 40 Al SNIANOSIHHa0 a ADASYO+ONILIOS| grygne | gogz 2 | wm | ost | VP 009 z |ven
534S ¥ad v ONINTTI/ONLLNIA d3WIHd] S000-21-4 w1330 ONINSdO LdDis| X HLIM HOLYW TI¥HS SIONYIE 0aN diam J0 ar - 8 +1IAYO+ 4'3+IT0OHNTIA| £+9T
168 (W) ALV $000-21-2 5117130 35%a LaDis| | (4311093y oSma avid N
9TXSLT 44 | Nm | 0ST 0se T |Z'Tud
10345 LIS + £681 1 EIEES £000-21-¢ L1¥0ddNS T1AQYS ¥Od SMOTIId NITOOM| HSINIH Hulvy ST 3AYH TT9HS 3074 ISvo 3Ny £ WO¥4) NYNLIY aINdIT REFEL] £+9T
S48 ST NOLLYD14123dS ONIA| Z000-ZT-£ T13SSIN TWLNOZTHOH H0d 140ddNs)| N
- ISIMHEHLO Q3IHI03dS QEOS o0y ooe | cosz | | wm | 051 | T2 | o0e | 2 [emua
(20T OLSLLE'D ALINHD d5]  To00Ere SToNEo) BeTIX SSTINN 8-S3RAS £5°019 NSV W3 S¥ 39 TIVHS HOY4) NYNLTY WOLVA E+9T
ENI0L WAIG3N SNILYH3O) 9N 009 JA0GY T1ZZON 'S'9T8 JWSY W3d S¥ 38 TIWHS (43110839 avio 2
9TX00Z| $0ST 44 | Nm | 0ST 00¥% z | 21s
3000 / 5345 ¥3d SY QvaH ANIWLYIAL L93H @WMPW& SQUYANYLS GN009 OLdN ST1ZZON W04 SIONYH 50 SNOISNIWIA 9 OL) 440MWa IS £+9T
12-3LON)(LNSWAIND3 2T TdWOD) STA LNIWLYIHL Ly3H T13M LS04 +
¢ X ) NOLLIMYISNOD w3149 XN143Y| $TXSY | ssvT | S | Mmo | osT * 08 T X
Tnd avaH TN TIEHS (ST 8 6-310N ¥343H)  AHIYDOIOWY 1000 (NOLLONWLSNOD Manenvao|—] F1871d300Y WOWINIW 3HL ST SSINAOTHL AILYOIANT IHL - § 09T'HOS
T TvaH T THEHS AJNIIDI43 INIO(] ~S3d-2-2-000-£629
IALLIILON 8 NOLIYYvdTud Iovuns ¥od o3ds got| X 30v4 LOVINOD 3ONVI4 OL 7L Ov3H WOdd 137100 dOL| PTX0SE oma 4 NM 0ST avio 009 T 1
TYITHIHISTHOL QvaH 40 3dAl] 0200-21-9 Lv1d SS W04 935 AUS[ X Q343434 Fuy SNOLLOICOYW A¥3H NO STIZZON WO (9) b R:EEEL] £+pT
TN (WW) 3ONTAMOTTIY NOISOHHOD)| 5100-21-9 SL9d Ov10 404 NO LI HID3dS AWINEWTIdNS| X 30v4 19w N0 39NY 14 OL INIT H3LNTD T3553A WY oSma avid
137100 WOL104|9TX002 44 | Nm | 0ST 00¥% T El
o1 Go) LW P100-219 30914 ALTIYND T9HNIONYLS W03 03¢5 AIS|X| (33439 Fuv SNOLLOICOUd TI3HS NO STIZZON WO (M) b REFEL] £+9T
0ST ;) FUNLYHIdWEL NDISI]| 1100-21-9 531v1d 5004 404 0345 "ALs| Y| AMILA NvId OL avio oS .
s2T WOLLOS /6 doL (3p)  FuNLYHIdWAL DNDIOM) 7000-21-9 TH5531 Qv 1 903 NOILYoHI03d5 AdvININT1adnS| X| 1934530 HAIM SI NMOHS ¥3ATI3HM NOLLOWIA HIdON € Q334 ¥1X05T §0s¢ + N 0sT £+pT /00§ < cTd
WNOOWATIN A3 SE€  CINI (6, wo/62) 3uNSSIdd ND1S3] Z000-21-9 ST3SSIN SO W04 '03dS "ddNS| XIIWINID S/N  FNddvHLlS OL STIOH L1109 HOHONY 119 2 3318 2h LiziolK (bt | b3l | Bl Ieptbig] ez ik
=1 WoLioa 50 oL (6,10/6m) 34N553ud DNDIEOM] 000215 ST3553 3uNSSTud W03 5345 WHINID[ Y| *031v1S ISIMEIHIO SSTINN WW NI 3d¥ SNOISNIWIQ TIv_ T SoTAas 1% v-aion  [ONIOVH] JdAL | SSVIO | b welx | wbbge | oo
NOLLIGE L531v1 1 AId 1A 035 SWSY 3007 S TiavoTddy SALoNTa| X 3SIM U3HL0 A31V1S SSIINN M avd | NOLLDACOUd SIONV 14 “SHL/HOS |VId "WON

(l212 E3l8]) ViVA NDIS3A

(bbpuyiin) SNOLLYDIHIDIAS

(k21 k) S3ION TYHINID

(bizepe e BEE) SNOLLDINNOD ANV SI1ZZON

4q parywaad Aem pajwil 3t U1 1deIx@ “pasN o ‘PaYGIYXD ‘PaId0 ‘PeINpo.dal 3G 10U 1M ABU) JeLR JUBWBRIBR SSAIAXD 5, 1BMOLI0G B UO PAURO| AlRIBW 31 ABUL “GILTNIT VIONT SHIINION Jo A1:2do.d 3L 3.2 12ULI0} SI3 UO MOj2q UBNIG S|IEIap pue UBISap ‘Guimesp auL.

st szsave:



MHL 0¢

MHL @v10

£+91
INIOF 3LIS
HL 0Z

IS 2062 GR.E 250 BR

1000
A 516
GR.60

= 1L
TR o)

50 SF.

NS

RCEIAYAN

_J[2AHL av19
£+91

™ ooes &

8250

RCETEPAN

15050

Moosz 8

23300

_IIAHL av1d
[3ad]

RCIEETWAN

TAAAVAN
TM

TL

o
0

S.F.

00L = UM
009¢ = ¥0
Qv3IH TVORIIHASIHOL
("NIN) “¥HL Q¥10 §+¥)

('aLS 13 ¥3d SV SNOISNIWIO ¥IHLO TIV)

1Iv13d 3Isvea LIS

‘a’0 olLS

3LIS 1V ¥OAN3A A9 3NOQ 39 TIVHS 300D ¥3d SY LAN d3dIn03y Tv
(ANV 41) LNIVHLSNOO NOILVLIHOJSNVHL dIOAV OL HOONIA A9 3US LV d3aT1Im
(30v4 3ONV14 WNO¥d wwoos ANNOYY) 38 TIWHS 31ZZON $

REV.

"ao'8a 9198
"d'0 LdIXS 00SS
101S S
Iamor | | T (34INIO 440 ‘a30VdSIND3)
| | a'oves 3 SI708 £5W 404
IT] | T ] / SHIVHO 4OHONY 'SON ¢§
ol 9l ! | !
AYINED zL ° i
8 g
s N1 —
RN !
(VI—3dAL) 6L0-Z1—L

‘als 13 ¥3d sv

DRAWING NO.
B315-006-80-42-DS-3001

SHEET 2 OF 3

g AL 06-HIH-102

VESSEL DESIGN DATA |a%ral fesmed =Ter

REGENERATOR
ITEM NO. 08-CC-102

NK

APPROVED | APPROVED

AKR/PP

AKR/PP
CHK

BY

REVISED & REISSUED FOR BIDS/ENGG

ISSUED FOR BIDS/ENGG.
REVISION

29.11.2019
13.11.2019
DATE

B

A
REV.

1200 ‘
}

2o¢ 933G XALHOA -
o
5
1
1 So8T0 A@ $
-
NI
e T o =
—= 000 TL
00S NTV1 I oe AN
(-drl) D0Z N TT @
TIv13a ¥3N344ILS !
_ | 9
o] ! I
sel v IVL13d ¥3438 00z INTH 00zv N
MHL v1 !
HLYE T ¥ el NolvATTS @j——@ | ¢ B @
U 434 @ 009% /N 66 | 1661
N EET {S0QNIA k) SAVEL ASNAIFD G3aTIm | 0009
=& - W P (A q
= O oo g
A @ o 7
0569 /8 Pd g
L. ¢ e ‘Y
e
Voo ey
i T i
o BL# N
Fof Yo 1o =
N owf Ll T 9 .
Ly | 2
NUITTIREIPN —
e o o g o
S0334 3INTAV HOM 4 J/ixL — « =
R L i
¢4 ® 14 I1ZZON 40 TIvl3d a1 ZLv L .|(“‘|.9ﬁ'—1 {,1 . o :
~ 1 [ - ’
- 0062 - 1 Jfl’fL_Jr’ — ]
3T ;____:ﬂr—g Dy el oy N
o4 [L-. 1 -
ST oo ‘IE T g
0SZE1 Y | ( =l
[ R |
INIT TENTD NAMTOD e B
Lo ¢N ljF ‘N
R
L A N
T o
(N '] 3
BaFaaliaA 8
I——J—_-L_JI{ i ‘IL_J'—'L_4: g
. N 9
"L_Jlr 1|L_:$1._Jr 1 ™
N e Ll T >
‘QlS 13 ¥3d I "‘I""-J.rslq‘.“r-"“: @
SY 140ddNnS N N
: -4 - b
y e
:L_J'_'L_JI{ | ‘IL_J—_-L_J:
0T 30NV SS £#| g
I o~ =
GD\ H H‘i“r-J. T .
e
\é_ 1 _é__ 1S
| 00Z12 hi
68 06
I o y ~t { ¥ o
( Yoozzz s 1 E 00LcT A S
("als 713 ¥3d SV SNOISNIWIQ ¥3HIO TIv) B N R J ooz & 1
(@70H) LIAVa 3did B | 9
el — 3
2 [ AN
T

(5Z—3L0N)
F 14vdV .08} 0004 a30vdsino3

ONT ONILM "SON ¢ H3ANI4ILS MHL 8 'SON ¢l

200
4000

00se

'SOM 0001 ALRQYdVD /

1IAVQ 3did

v
7

2-VY—-100£—S0—-2¥—08—900—-Gic8 : INVYN 114

UNIT NO. : 008

JOB NO. : B316

GAIL PATA

REPLACEMENT OF REGENERATOR
COLUMN N GSU AT GAL PATA

PLANT

110

‘SN papusiul oy} Joj Jomo.ioq By} O) Jopud| 8y} Aq UsAD Jussuod usym D Aq pajyiuuad Aom peyill ayy ul ydsoxe ‘pasn Jo pajiqiyxe ‘paidod ‘paanpoudal aq jou |Im Asyy
1Py} juswaelbp sseudxe s .JemMoLI0q By} UO Paupo| ARJew JD AayL

"QILINMT VIONI S¥3ANIONT  Jo Apedoud ayy eup w0} sly} uo usAib s|ipjep pup ubisap ‘Buimoup syl

ENGINEERS INDIA LIMITED | CLIENT :

NEW DELHI

1-1641-0503 REV.0 A3-420x297

Page 326 of 773



(2L—310N ¥343)
VI 310H 40 AovNoaaY
3HL 3YNSNI OL ¥OANIA

VLA ONT ONIMIVL

G/ | 00C ‘00 LS

r

=iy 11

(dAL)

1
I
Carl) ||

9l
9l

4OAN3A A8 Q31L3A 389 TIVHS NOIS3Id ©

(YOAN3A A9) V

=11v13d

® (dAL)
QIOH—(uw) ww g

'SON 8—3dId
— 08 HOS &N .8

SHELL

O-TIvl3ia

T
I
I
0
I
I
I
I
I
I
|

_______________i

‘A
g g 8
1 .
0L2¢
g—8 M3IA
166
922
04T
—A% || &
g Jl L
3.‘7 T er—'i,—“—"::/ 1=
N\ Pl ®
|l @
L |

.06

£-V—100£-S0d—2¥—08-900—-5le8

ol

© 3AVN 374

10

*9SN papusjul 3y} Joj JOMOLIOG 3} 0} Japud| ay} Aq UsAID jussuod usljum D Aq payjwled Abm payiwi ay} ul jdeoxa ‘pasn Jo payiqiyxs ‘paidod ‘padnpoidas aq jou M Aayy
1oy} juswaalbp ssaudxe s Jsmoilog By} uo paupo| Ajetew 2o Asyl  QILINM VIANI SYIINIONI o Ayiedoud ayp oip jpwuoy siyy uo usaib s|ipjep pup ubissp ‘Buimpip ay|

>
wlo
o«
sﬂ
. ['H
glg|s
o|2]7
FA R
|28
<$"’
r|o
als
0
o
0
a
E =
(T
£
E .
<
= @
S O 8
~ E %
5 < 8
» &9
w w8
QE_
z & 2
s e
ok E
[=]
v
O
2
e
&
<
o
3
B
&
<
[y
8
gelx
JZ|°
€%
5
@
<]
(<]
&
3.
8le
gais
o|a(2
g
&3
B
Dﬂ
g
o
i
g
EF
]R|E
o=|8
| v
gl
m|(£j
5 E:
- B2
g 23
z2 g
= =
= -
z %
: g8
=
<
n.oi
2 25
m<§
L
g L .
zEE
g 83
S oo
a
w
E
=
)
< _
o=
=g
»n
&g
w <
4
T
=
w

1-1641-0503 REV.0 A3-420x29

Page 327 of 773



