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INSPECTION AND TEST PLAN

FABTECH

— PROJECTS & INGINERS ~—

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

thyssenkrupp

I DOC NO:- FSHO-514-QAP-1P22-VV-7732, Rev.01 DATE-16/06/2023
Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

TAGNO:-  1P22-VV-7732 | Equipment Name:- Hot Oil Drain Drum

CLIENT:- M/S NUMALIGARH REFINERY LIMITED
EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited.

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4

LEGEND:-
CE Carbon Equivalent DFT Dry Film Thickness
DPT/PT Dye Penetrant Testing / Penetrant Testing HT Heat Treatment
HIC Hydrogen Induced Cracking ITP Inspection & Test Plan
IP Ingress Protection IGC Inter-Gtranular Corrosion
IC Inspection Certificate MPT/MT Magnetic Particle Testing
MR Material Requisition MRT Mechanical Run Test
MTC/TC Material Test Certificate / Test Certificate PO Purchase Order
NDT Non-Destructive Testing PR Purchase Requisition
PQR Procedure Qualification Record PMI Positive Material Identification
RT Radiography Testing SScC Sulphide Stress Corrosion Cracking
SCC Stress Corrosion Cracking TPITPIA Third Party Inspection Agency
uT Ultrasonic Testing VDR Vendor Data Requirement
| Information wPQ Welder Performance Qualification
R Review WPS Weld Procedure Specification
H Hold Point R/W Review or Witness
w Witness Point uiD Unique Identification Marking
RW Random Witness PTC Production Test Coupon
R/W Review or witness | Information
Representative Prepared by Approved by Accepted by
QA/QC Engineer QA JacManager TPIA tkis OWNER
o <,
Signature @———-’ ( %( ' '\.f;!*.“%f':-EQ ) V e \ & \D-REVIEWED
Date 16/06/2023 & 16/06/2045/ 275 INDIAPVT LTD. PURE
=Lk = T b ubjoc 1o picvisons i 508
General Conditions of Services Particularly article 2(d),
available at hup,,'i.vww.sgs,corn:".cnns_and_ccndulions.hlm
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FABTECH

= PROJLCTS & TRGINCERS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P22-VV-7732

[ Equipment Name:- Hot Oil Drain Drum

| DOC NO:- FSHO-514-QAP-1P22-VV-7732, Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT REFERENCE ACCEPTANCE Extent of Inspection
:‘2 INSPECTION ACTIVITY g:?g::; ERSTCSTORE OF DOCUMENTS & STANDARD & :;i‘::f;”s £ REMARKS
' CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
A Approved Drawing, | Approved Drawing,
1 | QAP gz‘éfr:eif:ik i R seages, 100% | MDS, PR & Project | MDS , PR & & QAP H A | A
Spec. Project Spec.
2 | Approval of Drawing Drawing parameters 100% Il))}:mgn Data/code, Ip)gsxgn Datareode; Drawing H R A
Review of WPS, WPQ For Old-R &
eview o R . . New —W
h Essential variables as per = ASME SEC. IX., WPS & _
3 ?;gtngl:\:th weld map/Weld Project Spec. & AXENS 100% Approved Drawings ASME SEC. IX. WPQ H R/W ﬁg‘ﬁ“,', ifi edtunde,
rojec
approved TPIA)
; . Approved Drawing. | Approved Drawing.
4 if;’s'sxgle‘?é‘f‘s"g Documentation 100% | & ASME Sec. T1C | & ASME Sec. I1 C xf;lg e, H R
& Sec IX. & Sec IX.
Review of all the
5 g;g::%iiﬁig?%Ml Documented Procedure 100% | Documents Review. | Documents Review. g:\(/:iséw H R
Blasting & Painting etc.
Raw Material Identification | Visual, Dimension, Co- Approved Drawing, | Approved Drawing, | Material 3.1 Certificate
6 | for Pressure Parts including | relation with MTC, Review of | 100 % ’ ’ H H is required
gasket & fastener MTC ASME SEC.II A, ASME SEC.II A, Ident. Report (Refer Note 5)
; 3 Sn s it Non Pr. Part
- | Raw Material Identification \C/}';‘ﬁl’ g‘r&e‘eﬁ“’";gez:g‘:s(’g ¢ 100% | Approved Drawing,, | Approved Drawing,, | Mat. History u R welded to Pr. Part
for Non-Pressure Parts j RSP ® | ASME SEC. I A ASME SEC. 1T A Chart shall be same as
MTC Pr. Part material.
Heat treatment Review of HT chart & Mat. Test
8 (Normalizing ) After Review of calibration Record 100 % :gﬂ%vescécD\r,%ﬁ& ﬁgﬂ%vesicl)\;%’l& HT Cycle H R C:::‘;g: dto('tlj‘:st
forming of Dish end petal for Thermocouple & Temp. ’ Div. 1 Div. 1 Chart l?eports S
& Crown. Recorder. ’ ' by TPI)
W
Page 2 of 8
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FABTECH

— PROJECTS B INGINECRS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P22-VV-7732

| Equipment Name:- Hot Oil Drain Drum

l DOC NO:- FSHO-514-QAP-1P22-VV-7732, Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT REFERENCE ACCEPTANCE Extent of Inspection
::;' INSPECTION ACTIVITY g:sg::; ERBUICSTOBE OF DOCUMENTS & STANDARD & FR;(':‘(:ARAD;NG : REMARKS
' CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
D/E Petal & Crown Long Kjﬁnﬂg‘;ﬁ: 085;:?;&;‘% f’ Approved. Approved. Refer note 9
9 | Seam set up & welding — Gr ogove P;oﬁle Dibieinions 100 % | Drawing& ASME Drawing& ASME Stage IR H W (PTC to be
after pressing. PT /MT’o £ WEI,’ 2 Section VIII. Div.1 | Section VIIL Div.1 attached)
Approved. Apprc‘wed.
Back chip & PT of Petal & Drawing& ASME | Drawing& ASME
10 | Crown LS of Dish end Weld surface defect check 100% | Section VIIL Div.1 Section VIII. Div.1 IR H R
& ASME Section & ASME Section
V&PT procedure V&PT procedure
NDE- Radiography of NDE Procedure, NDE Procedure, ;
11 | Petal & Crown L-Seam of | Soundness of weld 100% | ASME Sec. V/ VI | ASME Sec. v/ vin | RTReport P R BLEM ot
Dish end. Div. 1 Div. 1 ik
: Mat. Test
Review of HT chart &
; g i Approved Drg., & Approved Drg., & Coupon to be
12 Heat treatmer_lt‘Boot dish Review of calibration Record 100% | ASME Sec VIII ASME Sec VIII HT Cycle H R provided. (Test
ends(Normalizing) for Thermocouple & Temp. Di : Chart 2
Recorder. iv. 1 Div. 1 lt')ep%rgi)rewew
y
Identification Stamping,
Dished End Inspection Verification of Template, Approved Drawing,. A d Drawi
13 | (Main Dish end & Boot Visual Inspection; Profile, 100 % | & ASME Sec VIII &pﬁgﬁz § ‘am‘l‘lg' D’end IR H w
Dish end) Dim, Thickness, PT of Div-1 Div-1 e
Knuckle / SF / WEP. il
Identification Stamping, Approved Drawing | Approved Drawing.
14 | o0 fS_e:am 2’1&:’”"’ Geometry of Groove, 100% | & ASME Sec VIl | & ASME Sec VIII | Stage IR H | RW
ttup g Dimension, PT at WEP Div-1 Div-1

caim AmsmAa AR A eSLIE LA

\

V3

i 2
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FABTECH

= PROJECTS & FRGINECRS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P22-VV-7732

| Equipment Name:- Hot Oil Drain Drum

1 DOC NO:- FSHO-514-QAP-1P22-VV-7732, Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT REFERENCE ACCEPTANCE Extent of Inspection
:: INSPECTION ACTIVITY g::g::;ERISTICS TOBE OF DOCUMENTS & STANDARD & :;i%T:NG P REMARKS
] CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
Approved Drawing. | Approved Drawing.
Back chip DP & welding N & NDE Procedure, & NDE Procedure,
15 1 of Long seam surfacoDefest 100% | ASME Sec. V/ Sec. - | ASME Sec. V/ Sec. | -PTReport | H 8
VIII Div-1 VIII Div-1
; NDE Procedure, NDE Procedure, X
16 g'DE’ Radiography of L- | Soundness of weld 100% | ASME Sec. V/ VIl | ASME Sec. V/ VIII | RT Report P R RI Film
eam of shell, nozzle neck. Div. 1 Div. 1 review by TPI
Identification Stamping,
3 : Geometry of Groove, DP of Approved Drg. & Approved Drg. &
1 [ g‘l‘]:lfl’/gis‘l:’eeﬂ"g WEP, Alignment, Mismatch, | 100% | ASMESEC VI | ASMESECVIII | Stage IR H | RwW
Dimension, ‘L’ Seam Div.1 Div.1
orientation.
Approved Drg. & Approved Drg. &
Back chip PT & welding of i NDE Procedure, NDE Procedure,
18 ‘C’ seam Surface;defocts 100% ASME Sec. V/ Sec. | ASME Sec. V/ Sec. RS Regon H R
VIII Div-1 VIII Div-1
. NDE Procedure, NDE Procedure, s
19 | NDE- Radiography of Soundness of weld 100% | ASME Sec. V/VIII | ASME Sec. V/ VIl | RT Report P R RT Film
C-Seam Div. 1 Div. 1 review by TPI
Nozzle neck to flange, pipe ;i?:;:gﬁti%'}ss?ggizlgb " Approved Drawing. | Approved Drawing.
20 | to pipe, pipe to fitting fit Geometry,of Giove Dimegn;ion 100 % | & ASME Sec. VIII | & ASME Sec. VIII Stage IR H R
up & welding e ’ Div. 1 Div. 1
?IZ ;k zhlpi&e l:(')l‘ oifglecik;o Approved Drg. & Approved Drg. & For Single
2 | on t%in’ Psfam : fpalc’c;fsg)le Surface defects 100% | ASME Sec. V/Sec. | ASME Sec. V/Sec. | LPT Report H R Side FPW -
S VIII Div-1 VIII Div-1 Root Pass PT
W Page 4 of 8
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FABTECH
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thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P22-VV-7732

| Equipment Name:- Hot Oil Drain Drum

I DOC NO:- FSHO-514-QAP-1P22-VV-7732, Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT REFERENCE ACCEPTANCE Extent of Inspection
:‘: INSPECTION ACTIVITY g:gg::; ERIES 008 OF DOCUMENTS & STANDARD & FR;::‘OMRAD.:NG P REMARKS
' CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
NDE- Radiography of Approved Drg., Approved Drg.,
C-Seam for nozzle to . NDE Procedure, NDE Procedure, RT Film
22 | Aange, pipe to pipe, pips to | Souwdness of weld 100% | ASME Sec. V/ VII | ASME Sec. v/ v | RT Report 5 & review by TPI
fitting seam Div. 1 Div. 1
; ; : ; : ; Approved Drg. & Approved Drg. &
23 E‘S’Z:L‘:ig‘:rk‘"g & qpenug f('fz‘g‘;'g“e R, Size of | 1009 | ASME Sec VIII ASME Sec VI | Stage IR H R
P pening. Div.1 Div.1
Geometry of groove, DP of
. : Approved Drg. & Approved Drg. &
24 g:’j;lz ‘\‘;,:ll;‘;']lg/ Ll garf:ngfi‘:n&lizsn'sdge’ 100% | ASME Sec VIII ASME Sec VIl | Stage IR H W
(Elevation) Div.1 Div.1
; Approved Drg. & Approved Drg. &
25 | Root & Final ran Tt 0F | surface defects 100% | ASME Sec. V/ ASME Sec. V/ LPTReport | H R
Sec.VIII Div-1 Sec.VIII Div-1
Approved Drg. & Approved Drg. &
26 | Saddle support assembly Visual & dimension 100 % | ASME Sec VIII ASME Sec VIII Stage IR H R
Div.1 Div.1
PT check at internal ,
External attachment's & Internal attachments of full Approved . NUL Approved NDT U.T & MT ot
27 T W - enetration weld ioiits 100 % | procedure, ASME procedure, ASME PT report H R Lifting Lugs
areasp a4 P J Sec VIII Div. 1 Sec VIII Div. 1 welding
orientation, dimensional
Final Visual, Dimensional | checking of various external as Approved Drg. & Approved Drg. & Visual &
28 | Inspection of complete well as internal attachment & 100 % | ASME Sec VIII ASME Sec VIII Di:rlll Report H H
vessel completeness check & ncr (if Div.1 Div.1 S
any) closures
g
FORM NO: QCO1, REV. 1; ISSUE: 0 \K L Page 5 of 8




INSPECTION AND TEST PLAN

FABTECH

— PROJLLTS & CNGINEERS —

thyssenkrupp

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P22-VV-7732 | Equipment Name:- Hot Oil Drain Drum

’ DOC NO:- FSHO-514-QAP-1P22-VV-7732 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited. PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT | REFERENCE ACCEPTANCE Extent of Inspection
;R' INSPECTION ACTIVITY g:ég::; ERISTICSTO 86 OF DOCUMENTS & STANDARD & :SE;R;!NG REMARKS
© CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
PMI check (only for SS, Material composition & o As per ASME sec As per ASME sec
29 | Alloy steel) components 100% | ;1A Ed 2019 IIA Ed 2019 PMLRepert | H i
Mandatory & Stage
Commissioning Spare . . . i . B
30 T Visual & Dimensional check 100 % | Approved drawing. : Inspection H W
Verification (As Approved drawing. Report
applicable) P
Approved Drg. & Approved Drg. &
RF Pad pneumatic test o, | ASME Sec VIII ASME Sec VIII Pneumatic
31 check Leak check o Div-1, Pneumatic Div-1, Pneumatic test report. i w
Test Procedure Test Procedure
Approved Drg. & Approved Drg. &
; ASME Sec VIII ASME Sec VIII ; 1 Hr. holding
32 ?0);:“;2:?56:::; of grheesill(lrf;)z;eakage, BERRRER: 100 % | Div-1, Hydrostatic Div-1, Hydrostatic ?zscirgs;ta:; H H Time. (Refer
P P Test Procedure and | Test Procedure and P Note 8)
water test report. water test report.
Drying & inside cleaning Approved Drg. & :
33 | of equipment after Hydro Visual checking 100 % Approved Drg. & Approved Inspection H R
Approved Procedure Report
test Procedure
i ’ . Approved Drg Approved Drg Inspection
0, ? ]
34 | Surface Preparation Outside blasting 100% Aprroved procedure | Aprroved procedure | Report H RW
Testing as per
Project Spec.
I ; . . Approved Drg, Approved Drg Inspection (Protection of
0, ]
99 | Febuing mepection DET of finish paint. T Painting procedure. | Painting procedure. | Report H W machined
surface,
Marking )
Yo
FORM NO: QCO1, REV. 1 ; ISSUE : 0 \ R Page 6 of 8
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FABTECH

— PROJICIS & ENGINEIRS —

INSPECTION AND TEST PLAN

thyssenkrupp PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P22-VV-7732 I Equipment Name:- Hot Oil Drain Drum | DOC NO:- FSHO-514-QAP-1P22-VV-7732 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (Indla) Private Limited. PO NO:_PUR_PRJNUM_1004763/LOA/FabteCh

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4
EXTENT | REFERENCE ACCEPTANCE Extent of Inspection
:’: INSPECTION ACTIVITY g:?g:g ROSTIES/ IO AR OF DOCUMENTS & STANDARD & FR;(;:::,I!NG £ REMARKS
' CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner

Nitrogen Purging at 0.5 i s .
36 Kg/om2 (As applicable) Pressure checked 100% Approved Drawing | Approved Drawing | Stage IR H R

Final stamping

=ik o ? ; g Approved Drg. & Approved Drg. &

37 Venﬁcanon‘of Name Plate Docu{ment Review, As-Built 100% | ASME Sec VIII ASME Sec VIII Release H H

as per Drawing & Release | drawing . . ; Note

Div-1 Div-1

Note

Final documentation as per Verification & completion of ?c(!){ftl‘)oqum?m
38 | pp PeT | inspection & test records for 100% | PR PR QC Dossier H R Dcspa‘t’zgssu'“g

submission to costumer Gearance

FORM NO: QCO1, REV. 1; ISSUE: 0

General Notes:-

1.

2.

3.

All bolt holes shall be straddle the main axis centre lines.
Peening is not permitted.
Non pressure part welded to pressure part shall be same as pressure part material.

All carbon steel material shall be provided in killed condition. Carbon steel plates shall be normalized.

Material Procurement as per project Spec, & applicable codes, all requirements of material also meet as per Axens IN-042.0-EN - for chemical, mechanical tests including

heat treatments simulating those anticipated along the fabrication that is PFHT, Intermediate HT if any, "Z" quality for Plates- Through thickness ductility as per ASTM A

770, NDE etc. to be met.

Weld seams of formed ends shall be 100 % Radio graphed after forming & Heat Treatment as applicable.

}%f"

~ .G

Page 7 of 8




INSPECTION AND TEST PLAN

FABTECH

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

—— PROJECES & [NGINEERS — thyssenkrupp
TAG NO:- 1P22-VV-7732 I Equipment Name:- Hot Oil Drain Drum | DOC NO:- FSHO-514-QAP-1P22-VV-7732 , Rev.01 DATE-16/06/2023
CLIENT:- M/S NUMALIGARH REFINERY LIMITED Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited. PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA GROUP:- 4

7. Plates shall be examined before forming in accordance with ASME SA-578-B & Forgings shall be examined in accordance with ASME SA-388 and ASME Section VIII,

Division 1.
8. The gaskets included in the scope of the supply shall not be utilized for performing the test. However, the test shall be conducted with gaskets of the same type and material

of the installed ones during operation for body flanges and blind nozzles. After hydro test when a flanged assembly with a gasket is opened, the gasket must be replaced with

a new service gasket prior to reassembly.

9. Project specifications and Standards -

AXENS IN-42.0-EN

TP-1ZZZA-ME-BOD-0001: Project specifications and Standards

TP-1ZZZA-ME-SPE-0001: Job Specification for Supply of Pressure Equipment

NR-0ZZZZ-ME-SPE-0026 : Specification Supplement for Carbon Steel Vessels

NR-0ZZZZ-ME-SPE-0031 : Specification for Boiler Quality Carbon Steel Plates

TP-1ZZZA-IP-SPE-0001: General Specification for Welding and NDE of Pressure Vessels and Heat Exchangers
TP-1ZZZA-PI-SPE-0003 : Specification for Painting

NR-0ZZZZ-PI-SPE-0032: Specification for Positive Material Identification

o S

FORM NO: QCO1, REV. 1; ISSUE : 0 Page 8 of 8



DOCUMENT TITLE : COMMENT RESOLUTION SHEET (SHOP

FABTECH |

DATE-16/06/2023

——PROJECTS & ENGINEERS —— PROJECT TITLE: NRL

CLICENT: ThyssenKrupp Industrial Solutions (India) Private Limited.

DOCUMENT NO:- FSHO-514-QAP-1P22-VV-7732 , Rev.01 DATE-16/06/2023

SL. RESPONSE FROM FABTECH PROJECTS & REMARK
COMMENT FROM CLIENT
NO. ENGINEERS LTD.

As per GA Drawing - Vessel is not under H2S Service. AS per Note 38 of .

1 Gen. Notes Drawing it is mentioned as Vessel under H2S Service - Noted & corrected In Revised QAP
Necessary correction to be done.

2 Include Project Spec. Noted & Incorporated In Revised QAP

3 Non Pr. Part welded to Pr. Part shall be same as Pr. Part Material Noted & Incorporated In Revised QAP
Material Procurement as per Project Spec, & applicable Codes, All
Requirements of material also meet as per Axens IN-042.0-EN - for

4 | Chemical, Mechanical tests including heat treatments simulating those Noted & Incorporated In Revised QAP
anticipated along the fabrication that is PFHT, Intermediate HT if any, , "2
quality for Plates- Through thickness ductility as per ASTM A 770, NDE etc.
to be met
With PTC & tested for Tensile & Impact on HAZ. for each Process of Weld

5 | as per Cl. 4.1.3 of AXENS) if PWHT is applicable as mentioned in Line 28 of | Not Applicable.
this Document Material Procurement shall also be as per Cl. 4 of AXENS &
with simulation, 1+2 PWHT
Review of all Procedures - NDE with summary & Vessel sketch with seam :

6 ) M Noted & Incorporated In Revised QAP
Nos., Hydro, PMI, Blasting & Painting, etc. - R for TPIA

7 PT of Knuckle / SF / WEP, 100% RT of seams Noted & Incorporated In Revised QAP

8 Noted & Incorporated In Revised QAP

Testing of Mat. Test Coupon of Main & Boot DE - R for TPIA

Clarify - as per Submitted Drawing PWHT is not applicable. Refer line 7 &

10 for DE Normalising
ey

Same to be removed in revised QAP

.

=




NDT of Lifting Lug - PT/ MT

Noted & Incorporated In Revised QAP

10 PT of Temp. attachment areas R by TPIA
Include Nozzle RF pad Pneumatic Test before & after PWHT (if PWHT is .
11 , Noted & Incorporated In Revised QAP
applicable)
Include NDE including for Lifting Lugs , Visual, Dimension after PWHT - if \
12 . Not applicable.
applicable - W by TPIA
13 | Hydro Test of Thermowell Pipe if open end of pipe is plugged. Not Applicable
The gaskets included in the scope of the supply shall not be utilized for
performing the test. However, the test shall be conducted with gaskets of
the same type and material of the installed ones during operation for body .
14 flanges and blind nozzles. Noted & Incorporated In Revised QAP
After hydro test when a flanged assembly with a gasket is opened, the
gasket must be replaced with a new service gasket prior to reassembly
15 | While painting Protection of machined surface, Marking, etc. Noted & Incorporated In Revised QAP
16 | Verification of Name Plate as per Drawing Noted & Incorporated In Revised QAP
17 | H2 service & H2S service is not applicable for this vessel (Refer Drawing) Noted and correction done In revised QAP




THIS DRAWING IS THE PROPERTY OF NUMALIGARH REFINERY LTD. AND IS NOT TO BE REPRODUCED, COPIED, LENT OR DISPOSED WITHOUT THEIR PERMISSION IS PROHIBITED

16 | 15 14 13 Al 12 11 10 9 Al 8 7 6 5 Al 4 | 3 2 | 1
General Notes: Project Engineering Specifications & Standards
01. ALL DIMENSION SHOWN ARE IN MM UNLESS OTHERWISE NOTED . _ B B -~ Description Document 1D
02. ALL WELDS SHALL BE CONTINUOUS EXCEPT AS NOTED.

03. ALL BOLT HOLE TO STRADDLE THE NORTH / SOUTH AND VERTICAL CENTER LINES. : ~ . Engineering Design Basis for Static Equipment P=1/2/A—ME-BOD—-0001
04. a) FOR NOZZLES ON SHELL PROJECTIONS ARE REFERRED TO FROM TRUE HORIZONTAL LINE TO FLANGE CONTACT FACE. Part Heat treatment type Ho\dmg’ tme Holding temperature
b) FOR NOZZLES ON HEAD PROJECTIONS ARE REFERRED TO FROM HEAD T.L. TO FLANGE CONTACT FACE.(AND SHALL BE PERPENDICULAR TO TRUE HORIZ C.L.) min °C Site Specific Seismic Spectra 1P=1/2/A—-CV—-BOD—-0002
05. UNLESS OTHERWISE SPECIFIED, NOZZLE GASKET SURFACE SHALL BE SERRATED CONCENTRIC OR SERRATED SPIRAL FINISH
HAVING A RESULTANT SURFACE FINISH 3.2 TO 6.3 MICRON AVERAGE ROUGHNESS. - ‘ Job Specification for Supply of Pressure bEquipment TP=12Z/A—ME=SPE-0001
06. GASKET MATERIAL : SPIRAL WOUND (4.5t) ANSI 16.20, FILLER : FLEXIBLE GRAPHITE , WINDING: 316 SS, INNER RING : 316 SS, Heal trealtment (Detls os per document 1D -
OUTERRING : CS General Specification for Welding and NDE for
07. ALL REMOVABLE INTERNAL SHALL PASS THROUGH MANHOLE ID OF 580 MM. Pressure Vessels and Heat Exchangers TP=122ZA=IP=5PE-0001
08. THIS COLUMN SHALL BE VERIFIED FOR STEAMOUT CONDITION OF 0.5 Kg/cm? (a) (VACUUM) AND 0.5 Kglcm? g AT 170°C.
?g.g\LLLEVELGUAgENOZZLESTOLERANCE:12.0MM. Fabricated nozzle neck| 1 100% As per Approved Inspection and Testing Plan Job Specification for Painting TP—1777A—PI—SPE-0003
. SPARE PART LIST : . Document ID:
MANDATORY SPARE COMMISSIONING SPARE ghseh SIEE 1 188; - Specification for Identification of Piping and Equipment |NR-=022Z/—-CV—-SPE-0021
GASKET FOR NOZZLE 2 SET FOR EACH INSTALLED GASKET 2 SET FOR EACH INSTALLED GASKET : - : : Spare Parts, Special Tools and Consumable philosophy |TP—12ZZA—PQ—PRC—0005
BOLTS & NUTS FOR NOZZLE 20% (MIN. 2 SETS) 10% (MIN. 2 SETS) o J@?w Radiography g‘g;@g M%%Pi\t‘ec Dnyeetrgﬁti ) g@esﬂf@ms ihore : - :
GASKET FOR INTERNALS 2 SET FOR EACH INSTALLED GASKET : % %‘ P %‘ . pecl Standard Construction Drawings for Pressure Equipment|P—12Z/A-ME-5TD—-0001
BOLTS & NUTS FOR INTERNALS 20% (MIN. 2 SETS) Specification For CS Components Used in Sour Service
1. PAINTING SCHENE - TeSJ[S (Test reports incl. appraisals are required in all cases) in Petroleum Refinery NR=0222Z=PI=5PE-0025
NO | PARTNAMETOBE | OPERATING SURFACE COATING| PAINT PAINT MIN | PAINT | TOTAL acking Marking and Shipping Specification TP—122ZA—PQR-5SPE—0003
PAINTING TEMP,°C|  PREPARATION SYSTEM | SECTION | TYPE NAME COLOR | DF.T. |COATS | DFT. Specification Supplement for Carbon Steel Vessels NR—-027/7/—ME-=5PE-0026
- | Inorganic Zinc Silicate | - - et it _ _DP|_CPF_
FOR COMPLETE oo asper | MERD - ppgyrecneie EN I As per Job specification for painting (TP—12ZZA—PI-SPE-0003) Specification for Boiler Quality Carbon Steel Plates NR—0ZZZZ—~ME—SPE—003"
211 1410 80 -SP-
TABLE-2
VESSEL FINiSH | . HiohGlassFlakeEpoxy| | 000 | o | 400 Vendor/Contractor Documentation Procedure TK=122/A-DC—-PCP-000T
ﬁw Project Data and Information Handover Specification NR—-02227—1F=SPE-0001
12. ) PWHT CYCLE {NOT APPLICABLE J/\ neulated to surfaces — Technical Document Numbering Specification NR—-0//7/7/7/—GCE-SPE—000T
B) NORMALIZING CYCLE FOR MAIN DISH ENDS & BOOT DISH ENDS: Part System no.
LOADING TEMP. : 300 °C (MAX.) Specification for Identification of Piping & Equipment NR—-0//77/—-CV—-SPE-0021
HEATING RATE AI.BOVE 300°C : 150°CHHR (MAX) S U I’]CCI ce treatm e ﬂt ‘ - :
SOAKING TEMP. : 924£14 °C Standard ITP For Site Fabricated Equipment —
SOAKING TIME : 2.4 MIN PER MM
COOLING IN STILL AR
13. UNLESS OTHERWISE SPECIFIED, TOLERANCE FOR PRESSURE VESSEL SHALL BE IN ACCORDANCE WITH APPLICABLE PROJECT
SPECIFICATION STC-0490-0009 /A
14. A. CHLORIDE CONTENT IN WATER USED FOR HYDRO TEST SHALL BE LESS THAN 100 PPM FOR CARBON STEEL EQUIPMENT(A SUFFICIENT
QUANTITY OF SODIUM-NITRATE SHALL BE ADDED TO PROVIDE A TEST MEDIUM OF 0.5% BY WEIGHT SODIUM-NITRATE SOLUTION}& LESS Nozzle 02 1+7/8" 8UN MIN: 451.7 kN/ MAX: 790.5 kN SpCl res
THAN 25 PPM FOR STAINLESS STEEL EQUIPMENT. A / y WIN. 1871 KN/ MAX. 3274 KN
B. THE VESSEL SHALL BE FREE OF DEBRIES, DIRT & FOREIGN MATTER AND AFTER HYDROTEST THE EQUIPMENT SHALL BE Nozzle M1 /M2 1+1/47 8UN : . : : . :
DRIED THOROUGHLY & CLEANED FROM INSIDE WHEREVER ACCESSIBLE & FROM OUTSIDE. ‘ Mandatory spare parts Gaskets = 2007% (2 sets of each installed qasket)
15. LOW STRESS STAMPING TO BE FOLLOWED ON PRESSURE PARTS. NOZZ\G/HOﬂge Bolt Size BOLT TIGHTENING LOAD Bolts ZO%(mm.Z)ﬁor each g@sketed JO\N)
16. CORROSION ALLOWANCE SHALL BE AS FOLLOW:
A.MAIN BODY: 3mm / BOOT: 3mm (1.5 mm EXTERNAL) . . Gaskets : 200% (2 sets of each installed gasket)
B. SUPPORT: 0 Commissioning spare parts ' . o
C SUPPORTIL s o Bolts tightening moments(As Per ASME PCC Ed. 2019) g spare p Solts + 20%(min.2)(for sach qasketed ot

17. ALL WELDS ACCESSIBLE FROM SECOND SIDE SHALL BE BACK CHIPPED / GAUGED BACK TO SOUND METAL BEFORE WELDING FROM

SECOND SIDE. WELDS NOT ACCESSIBLE FROM SECOND SIDE SHALL HAVE ROOT RUN DONE BY TIG WELDING WITH ARGON PURGING. ;
18. ALL WELDS SHALL BE FULL PENETRATION WELDS, INCLUDING THE WELD BETWEEN INTERNAL RINGS, BAFFLES, PASS PARTITION PLATES P d I’J[ M d te ra | S R emad l’k S
AND SHELL. THERE SHALL BE NO CREVICE AND ENCLOSED FREE SPACE. Shell SA_516 CR. 70N
19. 1.D. OF WELD NECK FLANGES SHALL MATCH WITH CORRESPONDING I.D. OF NOZZLE PIPE / SHELL. :
20. ALL NDE SHALL BE AS PER APPROVED NDE PROCEDURE. Heads SA-516 GR. /ON
21. LIFTING ACCESSORIES AS TAILING LUGS, TRUNNIONS AND LIFTING LUGS SHALL BE DESIGNED TO WITHSTAND THE EQUIPMENT LIFTING Shell Flange _
WEIGHT CONSIDERING AN IMPACT FACTOR OF 2.
22. OUT OF ROUNDNESS SHALL BE AS PER UG80 & UG81 OF ASME SEC VIII DIV 1. Supports/ Saddle CS/ SA-516 GR. 70
23. ALL MATERIAL USED IN THE VESSEL(S) SHALL BE NEW. Clips CS/ SA-516 GR. 70
24. PLATES, 12 IN.[12.5 MM] AND OVER AND LESS THAN 50 MM IN THICKNESS SHALL BE SUBJECTED TO ULTRASONIC TEST AS PER :
SA/A435 OR A578 LEVEL B. Nozzle pipes SA—-106 GR. B
25. ORDERED THICKNESS IS THE MINIMUM THICKNESS, THERE IS NO NEGATIVE TOLERANCE, ONLY +VE TOLERANCE. Nozzle Flange SA—-105
26. ALL NOZZLES AND MANWAYS, EXCEPT NOZZLES WITH ATTACHED INTERNAL PIPING, SHALL BE SET FLUSH WITH THE INSIDE OF THE B
VESSEL. THE INSIDE CORNER OF NOZZLE AND MANWAY NECKS SHALL BE ROUNDED TO ELIMINATE ALL SHARP CORNERS. nternals Welded SA-516 GR. 70N/ SA 106 GR. B
27. ALL BOLTS / STUDS FOR STANDARD & NON-STANDARD FLANGES SHALL HAVE UNC STANDARD THREAD UP TO 1” AND LARGER SIZES Internals Removable CS
SHALL HAVE UN THREADING (8-THREAD SERIES) AS PER ASME B1.1 UNLESS OTHERWISE SPECIFIED. Bolts/ Nuts Inside B
28. STUDS SHALL EXTEND BEYOND NUTS AT LEAST BY 2 THREADS & STUDS SHALL BE THREADED TO FULL LENGTH. :
29. STUD BOLTS SHALL BE PROVIDED WITH TWO HEAVY SERIES HEXAGONAL NUTS. Bolts/ Nuts Outside SA 193 Gr. B7 / SA 194 Cr. 2H A
30. ALL MAIN WELD SEAMS SHALL BE CLEAR OF NOZZLES, REINFORCEMENT PADS, INTERNALS, TRAY SUPPORT RINGS, CLEATS AND Gaskets Inside SS 316 Spiral Wound gaskets+Graphite filler
STIFFENING RINGS BY HIGHER OF TWO TIMES SHELL THICKNESS OR 50 MM (WELD EDGE TO WELD EDGE). IN CASE THE SAME IS Caskets Outside along with SS 316 Inner rings & Outer rings;
UNAVOIDABLE FOLLOWING REQUIREMENT SHALL APPLY:
A) NOZZLES WITHOUT REINFORCING PAD Gaskets Shell flange -
ANY WELD SEAM HAVING DISTANCE (WELD EDGE TO WELD EDGE) TO NOZZLE WITHIN 50MM (BUT NOT FOULING WITH WELD SEAM) Davit €S/ SA-516 GR. 70
SHALL BE FULLY RADIOGRAPHED AND DYE PENETRANT EXAMINED TO A LENGTH EQUAL TO 100MM ON EACH SIDE MEASURED FROM
NEAREST POINT TO NOZZLE EDGE. Name Plate/ Brackets SS 304/CS
ANY WELD SEAM FOULING WITH NOZZLE OPENING SHALL BE FULLY RADIOGRAPHED AND DYE PENETRANT EXAMINED TO A LENGTH Lifting Lugs CS
EQUAL TO 3 TIMES OF OUTSIDE DIAMETER OF NOZZLE I.E. 1.5 TIMES OF OUTSIDE DIAMETER OF NOZZLE ON EACH SIDE AFTER - .
INSTALLATION OF NOZZLES. NOZZLE TO VESSEL FILLET WELD SHALL BE PROVIDED WITH SMOOTH CONCAVE RADIUS. Anchor Bolts 5 2062:E250 BR OR 8.8 equivalent (BY OTHER)
B) IN CASE OF OTHER ATTACHMENTS LIKE INTERNALS, SUPPORT RINGS, CLEATS ETC. IS FOULING WITH WELD SEAM, THE WELD Shear key CS
SEAM PORTION COMING UNDER THE ATTACHMENT PLUS 100 MM LENGTH ON EACH SIDE SHALL BE GROUND FLUSH, FULLY —
RADIOGRAPHED AND DYE PENETRANT EXAMINED BEFORE WELDING OF ANY SUCH ATTACHMENT. Sliding plate/ Teflon Plate SS/ PTFE
31. ALL NOZZLES FABRICATED FROM PLATE, IRRESPECTIVE OF THICKNESS OF PLATE, SHALL BE 100% RADIO GRAPHED. Farthing lugs SS
32. ALL NOZZLE TO SHELL WELDS (ROOT AND FINAL RUN) SHALL BE EXAMINED BY MAGNETIC PARTICLE/ DYE PENETRANT EXAMINATION
33. ALL COMPLETED EQUIPMENT SHALL BE CLEANED INTERNALLY AND EXTERNALLY TO REMOVE SCALE, DIRT, SAND, WATER AND
FOREIGN MATTER.
34. CENTER OF GRAVITY IN THE SHOP FABRICATED CONDITION SHALL BE MARKED CLEARLY ON OPPOSITE SIDES OF THE VESSEL.
35. THE NOZZLE FLANGES UP TO 24" NPS SHALL CONFIRM TO ASME B16.5 FLANGES ABOVE 24" NPS SHALL BEAS PER ASME B16.47 SERIES A. 01 [10/05/2023 |REVISED AS PER COMMENTS |SAGAR P. | LALT W. |VITTHAL N. |D.P.THORAT
36. ALL ATTACHMENTS WELDED TO VESSEL SHALL BE OF SAME MATERIAL AND GRADE OF THE SECTION TO WHICH IT IS ATTACHED AND TO 00 |24/02/2023 |ISSUED FOR APPROVAL PRAMOD B. | LALT W. |VITTHAL N. D-P(-)TH°RAT
BE SUPPLIED BY THE VESSEL VENDOR. Rev. Date Reason for Issue Prepared | Checked | Approved Ap;?xl':)?rlé d
37. ALL CARBON STEEL MATERIAL SHALL BE KILLED QUALITY.
, , MGF. BY FABTECH PROJECTS & ENGINEERS LTD.
Document belonging to drawing FABTECH NEAR PAN GARD CLUB ROAD, BANER.
41. MATERIAL CERTIFICATION FOR PLATES SHALL BE EN 10204 3.1. PUNE - 411045 ’ ,
FOR ALL OTHER PARTS, MATERIAL CERTIFICATION AS PER CLAUSE 9.2.4 OF DOC. NO.: TP-1ZZZA-ME-SPE-0001 S Indi Vend kS Indi V — FEDIRERS & ERNINEERS —— l
i.e. EN10204 3.1/2.2 (AS APPLICABLE) CERTIFICATE SHALL BE CONSIDERED. ndig / endor tkIS India / endor
11 For Approval (1 1 Approved
1 2 For Review / Comments @ [ 2 Approved for Manufacturing/ th k
— o) N .
@ g 1 3 For Information 3 Fabrication With Comments ysse n ru pp
IS [ 4 For Engineeri o = as Marked
5 5 gineering ) - - - - —
cé, - [ 5 For Enquiry 8 8 L33 Not Approved/Resubmit @ thyssenkrupp Industrial Solutions (India) Private Limited 2021
S :g % 6 For Order Placement % 3 % g E:i?;:;% for Information/Records NRL’s PO No.: 4500025832-/22.12.2022
2 7 Final & Approved 5 7
ol ey . QO a . . . _ _
8 3 78 Released for Construction 2 & (1 6 Reviewed as Noted/Resubmit Vendor’s PO No.: PUR-PRINUM 1004’763/LOA/FABTECH
Date : __ /__ /. Name : Vendor s Document No.:| FSHO-514-DR—-1P22-VV-7732-001
Contract No. Document ID Part %
Z
NUMALIGARH REFINERY LIMITED
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16 15 14 13 Air 12 11 10 9 i 8 7 6 5 i 4 _ 3 _ B _ 1
Design codes: ASME Sec. VI Div. 1, Edition 2021
Pressure chamber SHELL Inspection by: TPIA
33550 (OVERALL LENGTH) Design pressure (INT/EXT) kg/cm?(g) | 3.5 / F.V. (Npte—a)|Supervision of manuf. by: FPEL L
i Design temperature (INT/EXT) C 210 / 210 Shipping weight: A[~1105003 kg
- 18500 T.L. L . i
V1 B 0 TL 141 Corrosion allowance (INT/EXT)  mm 3.0 / 1.5 (Note—b)| Empty weight: mzjo@oom kg
Other additional allowances mm 0 Operating weight: WZm@Goow kg | |
I .@ @ @. - @ by @ @ Aomv m A_r@_v Joint efficiency (SHELL / HEAD) 1.0 / 1.0 Weight at retest: Wz@%oooow kg
5 - Radiography (RT1/RT2/RT3/RT4) RT-1 Mfr's Serial No.: FT—4984
S o o o 3 8 3 S 8 3 )
SRl 8 D = S © o VSRV S N Material C.S. Year of manufacture: 2023
HEMISPHERICAL DISH END >R B N S & S s s s S Intial test 2 : . K
e > . . . . . . . pressure kg/cm Wind shear:
10255k (uin,), 22 7K. (oW e oo 0 o o o o 0 4 A at top with water/oif 3/eml9) Mww@i U6-99 Note 35) , RAN
(TP) m ol T " - s . Position: Horizontal P Wind moment: NA N—m
s . o (@) | | T O | Ti . B B
FET00E00)A I3 W T | W L 2|5 m & m i M W, Bl | ﬁ | | ﬁ - Operating pressure kg/cm?(g) 1.5 Seismic shear:  A{2638375 N
(TOP OF RC WALL) = I vm W = 2| = | | 2 =0 . 4 NOS. LIFTING . . - . -
| W j = = _ W = w = > = > 7 | 7 | | 7 M e Operating temperature C AMB Seismic moment: wﬂmumouwz m —
o | | | 3 E I [ s o o o Retest Q@mm%@\ kg/cm?(g) 4.55 MDMT: 5 °C
B/ W I S S B A . | I | , at top with water/ o A UG-99 Note 35
. I i - B B L L b L - Position: Iot@o;ﬂﬁﬂ (s per ote 35 Insulation Thickness: N/A  mm
I
2 , i j Process fluid - Insulation type: N/A
3 % f HLL _ 4000 W2’ - - - J
S , ] O e jVI < en \Aﬁﬂw | | | | @ | | Density r@\Ew 891.2 Fireproofing: N.A  mm
| /) nooe ’ K | | | | -
, sl /e T (2500) , , Hy partial pressure  kg/cm” abs. | NA. PWHT (Stress Relieving) : NO
[ : - s (2500) - H,S partial pressure kg/cm? abs. N.A. Leakage Class: N.A.
i >D. eN S— o
| " ” ﬂ”u o R S ; HHHHMHM&VWH ,,HHHH&WHH“\JLWEWZECZm | ” ” ” ” 2707 | 90 " ” Nominal volume m’ 462 Classification Group: 4 —
, L-S.738 « S ~ JEOPTCENTER UNE YT T [T 7
T MAWP k \03 A v 3.5
/ (2500) 2 s & W: : q q
\ : : : : MAP kg/cmi(g) | - BR Service : No
¢ I o T n
. ” ” \ | : W:W ! i ” ” ” ” ” ” Toxic/Lethal service (Yes/No) No / No Wind Design: .
9 ] i i A 1 . Not Applicable
a N | 3l " - oo - © iﬁ - i ! Flammable service (Yes/No) No
I A —|= H Qf _LA_ 000 I Q,u I I I i . — )
o o ) :46 _F rc. TRl I S \é:,/ 3 g mﬁ o o o H2 service (Yes/No) No Seismic Design:—IS 1893 %.% 4)
L Wi } I | 1 —T = Lrt\JL‘f\\\ \\\\\ tr \\\\\\ \\Jw\lk\\/r\[.\\\, \,,/ 44444 i o L | o H2S service (Yes/No) No : 2018+Amend 1 & 2 + site spectra
TOP_OF GROUT | : |
EL+94 100 - L INSIDE S 5 \g 1200 14THK. | B Vi | Cyclic _service (ves/No) | No
o m m [ X .
o = %o LADDER CLopE 1% sl ol .D. | mi - o o 8T 16 NOS. M64 ANCHOR | Wet H2S Service (Yes/No) No
o 2 EE— JE 3|2 - = UG L I BOLTS PER SADDLE | :
o NEEEEA Bl = 5 s (Y onieRs) mpoct testing WYes/No) ] Note- O\
= ol ©lS = . H
EL.92.500 o o W o - o - L E\ J - - - = o o ] o o Note—a Total External Pressure on Bullet is FV + 0.52 (External pressure due to sand)
| 2:1 ELLIPSOIDAL DISH END | | 1670 | ie. 1.055 + 0.52 = 1575 = ~1.6 kg/cm 2(g)A
| | T4 THK. (MIN. | | " (SHEAR_KEY) | o~
o | ) 2780 Note—b Corrosion allowance for anchor bolt 6 mm.
Y oo | 14500 SADDLE C/C 16 THK. (NOM.)(TYP.) A
| 3900 Note—c All material shall comply the requirements of IN-042.0 and shall be supplied in
I - - - - - - - B T T T T T T T T T T S T 4680 - 0 impact tested condition at MDMT as per licensor specification IN=042.0. ]
4800
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1 |
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Cod y =t WITH ANTI=SYPHON HOLES}A
(14) 3 B\ e NOTE c: WITH DIP PIPE
o =1 UG
Mi mi NOTE b: LOCATED ON MANHOLE NOZZLES MHZ2 01 |10/05/2023 |REVISED AS PER COMMENTS | SAGAR P. | LALIT V. | VITTHAL N. | D.P.THORAT | °
v NOTE a: WITH COVER FLANGE & DAVIT 00 |24/02/2023 |ISSUED FOR APPROVAL PRAMOD B.| [LALIT W. | VITTHAL N. | D.P.THORAT
PLAN VIEW BOOT |BOOT 1|7 _N%o - - - — 114 THK.| 200Wx28 |SEE DWG - Rev.| Date Reason for Issue Prepared | Checked | Approved >W%%M d
B — HOLD POINTS :— A FOULING POINTS :— 4 |HTO DRAN FROM MSP| 1 | 8 (= " "|= " | "BW |~} |SCH.100|100Wx28 |SEE WG| -
o TNOZZLE 13, 14 & UC ORIENTATION PRESSURE SAFETY —
% = : F1. FIXED SADDLE FOULING WITH C.S.~2 PSV 1 |10 |300 |[B16.5| WN | RF |SCH.100|130Wx28| 3850 -
i 1] w Umww% %m m%owmm\wzzc FLANGE + NOZZLE 13 2 SHDING SADDEE FOULING THITH €578 o : MGE. BY FABTECH PROJECTS & ENGINEERS
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- _ - __’_ - ’ﬁ’ TW1,2 |THERMOWELL 2 2 |300 |B16.5| WN RF  [SCH.XXS - 3850 | NOTE-c
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SLOPE 1:100 _ MH1,2 |MANHOLE 2 | 24 [150 [B165] wN | RF |16 THK.[200Wx28] 3850 | NOTE—a <
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— 02 |CONNECTION 1 |(32 [150),[Bi64m| WN | RF |16 THK.| 200Wx28 | 3850 - @ thyssenkrupp Industrial Solutions (India) Private Limited 2021 |
. 01 W\%mmmmk%ﬂ\ 1 | 3 |600 |B165| WN | RF [SCHXXS| 60Wx28 | 3850 - NRL's PO No.: 4500025832 /22.12.2022
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thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAGNO:-  1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR | DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

LIMITED.

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

LEGEND:-
CE Carbon Equivalent DFT Dry Film Thickness
DPT/PT Dye Penetrant Testing / Penetrant Testing HT Heat Treatment
HIC Hydrogen Induced Cracking ITP Inspection & Test Plan
IP Ingress Protection IGC Inter-Granular Corrosion
IC Inspection Certificate MPT/MT Magnetic Particle Testing
MR Material Requisition MRT Mechanical Run Test
MTC/TC Material Test Certificate / Test Certificate PO Purchase Order
NDT Non-Destructive Testing PR Purchase Requisition
PQR Procedure Qualification Record PMI Positive Material Identification
RT Radiography Testing SSCC Sulphide Stress Corrosion Cracking
SCC Stress Corrosion Cracking TPITPIA Third Party Inspection Agency
uT Ultrasonic Testing VDR Vendor Data Requirement
| Information WPQ Welder Performance Qualification
R Review WPS Weld Procedure Specification
H Hold Point RW Review or Witness
w Witness Point uiD Unique Identification Marking
RW Random Witness PTC Production Test Coupon
R/W Review or witness | Information
Representative Prepared by Ap by Accepted by
QA/QC Engineer 95{0 Manan PIA PMC OWNER
Name Abhm?pdan-Bhgmane ‘
Signature % . “,:‘:B I
Date 16/06/2023
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INSPECTION AND TEST PLAN

FABTECH

—— PROJICTS & [NGIREIRS —

thyssenkrupp

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR I DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

LIMITED.

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT

Extent of Inspection

SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
No. INSPECHION ACTIVITY CHECKED 2I:E cK DOCUMENTS STANDARD FORMAT Vendor ISTK/ pPMC | Owner REMARKS
Contractor
; . Approved
Review of H, W, R stages, ~ Approved Drawing, %
1 | Qa8 Documentation 100% MDS & PR Elr{awmg, Mbs & | QP H R
2 | Approval of Drawing Drawing parameters 100% Design Paaeads, Desigh Datalcnde; Drawing H R
PP P PR PR
For Old-R &
Review of WPS, WPQ along s . - ASME SEC. IX,, WPS & New -W
3 with weld map/Weld test plan Bl varisles 100% Approved Drawings | ASME SEC. IX. WPQ 8 W (Q;;;ll“ﬁ;fo}‘;ge'
approved TPIA)
noprovedDraving. | S T
3 5 5 - - ;
4 | welding consumable TC’s Documentation 100% | & ASME Sec.IIC ASME Sec. 11 C MTC H R
& Sec IX.
& Sec IX.
Review of all the procedures Dot Décs
5 | for NDE, Hydro, Pneumatic, Documented Procedure 100% | Documents Review. e Revit;w H R |
PMI, Blasting & Painting etc. ’ '
Approved Refer Note 3, 4, 5,
Raw Material Identification for | Visual, Dimension, Co- i Drawing, ASME | Material 6,7&10.3.2
6 | Pressure Parts including gasket | relation with MTC, Review [ 100 % ﬁg%cévg?sgrzlllw ng’ SEC. 11 A, Ident. H H crifg‘r:;r"’:::f"fs -
& fastener of MTC Report NRL Approved
TPIA)
7 Raw Material Identification for Z;%lﬁl’ml?lge::;zgf rExIew 100 % Approved Drawing., gf:;?:: ASME xiz;:ory H R (Refer Note 4,
Non-Pressure Parts properties of MTC ASME SEC. 1T A SEC. 11 A Chart 56&7)
¢ Tl
5 Page 2 of 10
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FABTECH

— PROJLCTS B (NGINEERS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034

| Equipment Name:- HIGH PRESSURE SEPERATOR I DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
o, | TERRSTIQIGAGTINGX CHECKED 2;50( DOCUMENTS STANDARD FORMAT | vendor LSTK/ it | Biuneg| © T
Contractor
Mat. Test
Heat treatment (Normalizing ) l?e ir‘;leiz/wooffclzlfbigégn& Approved Drg., & | Approved Drg,, & | j o o C,°“p|°'f with .
8 | After forming of Dish end Record for Thermocouple | 100% | ASME Sec VIII ASME Sec VIl | ny H R ;‘r';"v‘ig;"‘;"(ﬁ =5
petal & Crown. & Temp. Recorder. Div. 1 Div. 1 FEPORES IRVIEW
by TPI)
Identification Stamping Approved.
D/E Petal - Crown Long Seam : : Approved. ine& ASME
9 | setup & Welding after élf(:‘/geg‘r’ogfe"me"y f | 100% | Drawing& ASME | gronee Stage IR H R
pressing with PTC 2 ? ? Section VIIL. Div.1 . '
Dimensions Div.1
Approved.
gpprqvegc- ASME Drawing& ASME
i i e Section VIII.
10 | Back chip & PT of LS of Dish | o4 ¢ ace defect check | 100% | Section VIIL Div.l | oo e IR H R
end . A Div.l1 & ASME
& ASME Section .
V&PT procedure Section V&PT
procedure
; NDE Procedure, NDE Procedure, 2
11 | NDE- Radiography of L-Seam | g, yneqs of weld 100% | ASME Sec. V/ VIl | ASME Sec. v/ | RTReport | p R Bl £
of Dish end. A . review by TPI
Div. 1 VIII Div. 1
— T — Mat. Test
EVIEW 0 chart Coupon with
12 Heat treatment of Boot dish Review of calibration 100 % :gl;\;%vesch\;%i’l& ﬁgﬁ%vggcl)\rﬁi’l& HT Cycle H R simulation to be
ends (As applicable) Record for Thermocouple . Div. 1 Div. 1 Chart provided. (Test
& Temp. Recorder. W o reports review
by TPI)
s $ v
%4 &S Page 3 of 10
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FABTECH

—— PROJLCTS & THGINEIRS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034 I Equipment Name:- HIGH PRESSURE SEPERATOR l DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
No. INSPECTION ACTIITY CHECKED gI:ECK DOCUMENTS STANDARD FORMAT Vendor LSTK/ pMC | Owner BEMARES
Contractor
Identification Stamping, Approved
Verification of Template, Approved Drawing Drawing. &
Dished End Inspection (Main Visual Inspection; Profile, s " | ASME Sec V & s
13 | Dishend & Boot Dishend) | Dim, Thickness, DPTar | 100% | & ASMESecV& | g0 ypyypyy.y | Pend IR H W
Knuckle, SF, weld edge
inspection.
i iy . Approved PTC to be
Identification Stamping :
Long Seam fit up of shell / ? i . Drawing. & attached at
14 Nozzle Neck g;a;x::stgnof Groove, 100 % | Approved Drawing ASME Sec VIII Stage IR H RW Shell long
' Div-1 seam.
. . Approved Drawing. 'Sf’ffv?lf& NDE
15 Back chip DP & welding of Surface Defect 100 % & NDE Procedurs, Procedure, ASME LEL. H R
Long seam ASME Sec. V/ Sec. Report
; Sec. V/ Sec. VIII
VIII Div-1 5
Div-1
. NDE Procedure :
NDE- Radiography of L-Seam | Soundness of weld ; . NDE Procedure, RT Film
16 of shell, nozzle neck. 100% g.SME See VL ASME Sec. V/ AT keport K B review by TPI
iv. 1 .
VIII Div. 1
Identification Stamping, PTC to be
Ehie s Bban & woldingot Geometry of Groove, DP Approved Drg. & Approved Drg. & attached at
7 | bttt sl i 808 | of WEP, Alignment, 100% | ASMESEC VI | ASME SEC VIII | Stage IR H RW ShT G
ol Mismatch, Dimension, ‘L’ Div.1 Div.1 seam '
Seam orientation. i
L
<X
\ Page 4 of 10
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INSPECTION AND TEST PLAN

FABTECH

—— PROJICTS & ENGINELRS ~—

thyssenkrupp | PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR | DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
No. WSPECHON ACTIVITY CHECKED gl:ECK DOCUMENTS STANDARD FORMAT Vendor LSTK/ PMC | Owner RENAIES
Contractor
Approved Drg. & Approved Drg. &
Back chip PT & welding of o NDE Procedure, NDE Procedure, LPT
Lo ‘C’ seam Surfuoe defects e ASME Sec. V/ Sec. | ASME Sec. V/ Report H k
VIII Div-1 Sec. VIII Div-1
NDE- Radiography of NDE Procedure, NDE Procedure, RT Fil
19 | C-Seam after Back chip Soundness of weld 100 % | ASME Sec. V/ VIII | ASME Sec. V/ RT Report H R iy
: 2 < review by TPI
welding Div. 1 VIII Div. 1
Nozzle neck to flange Identification Stamping, Approved Drawing. | Approved
sy | e tes HE 4 Mismatch, PT of Bevel 100% | & ASME Sec. VIII | Drawing. & Stage IR H -
pip _e PIpe; PIpe X Edge, Geometry of ® | Div. 1 ASME Sec. VIII g
fitting fit up & welding | Groove, Dimension etc. Div. 1
Back chip & PT of Neck to Approved Drg. &
. 5 3 Approved Drg. &
21 | e, Pipe OPIP,PIPE | Surface defects 100% | ASME Sec. v/ Sec, | ASMESec.V/ | LPT H R
itting seam if accessible from VIII Div-1 Sec. VIII Div-1 Report
second side
NDE- Radiography of Approved Drg., Approved Drg.,
C-Seam for nozzle to flange, o, | NDE Procedure, NDE Procedure, RT Film
as pipe to pipe, pipe to fitting semdness ol weld 1% ASME Sec. V/ VIII | ASME Sec. V/ s . R review by TPI
seam Div. 1 VIII Div. 1
: : : : 5 Approved Drg. & Approved Drg. &
23 Nozzle_markmg & opening E.levatlon, Orlentatlf)n, 100% | ASME Sec VIII ASME Sec VIII Stage IR H R
inspection Size of nozzle opening. . :
Div.1 Div.1
<
FUY SGs Page 5 of 10
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FABTECH

— PROJECTS & [RGINELRS —

thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P25-VV-3034 I Equipment Name:- HIGH PRESSURE SEPERATOR l DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING
TPIA
No. INSPECTION ACTHVITY CHECKED SSECK DOCUMENTS STANDARD FORMAT Vendor ISTK/ PMC | Owner REMARIS
Contractor
Geometry of groove, DP of Approved Drg. &
; Approved Drg. &
Nozzle to shell / dish ends fit | Tack weld & Bevel Edge, e ASME Sec VIII
24 up & welding Orientation, location ke giSVN:E Ses Tl Div.1 BragelR H RW %
(Elevation) '
: Approved Drg. & Approved Drg. &
g5 | RostRumaFinel S el | Suchicn dibots 100% | ASME Sec. V/ ASME Sec. V/ | LPT H R
of nozzle to she 1sh en Sec.VIII Div-1 Sec.VIII Div-1 eport
Internal & external attachment y < . N Approved Drg. & Approved Drg. &
26 fit up & welding if any Visual & dimension 100 % WPS WPS Stage IR H R
PT check at internal Approved NDT Approved NDT UT & MT of
27 | attachment's & PT/MT of h:::?rzlt;t;asvtﬁep;isn?g ull 100 % | procedure, ASME procedure, ASME | PT report H W Lifting Lugs
Temporary attached areas P J Sec VIII Div. 1 Sec VIII Div. 1 welding
Approved Drg. & Approved Drg. &
28 | Saddle support assembly Visual & dimension 100 % | ASME Sec VIII SSN{E Sec VIII Stage IR H R
Div.1 Iv.
Final Visual, Dimensional orientation, dimensional Approved Drg. & :
29 Inspection of complete vessel | checking of various 100 % ﬁgﬂ%vggc[)ﬁil& ASME Sec VIII \];;::al & H W
& Completeness check external as well as internal ’ Div.1 Div.1 R (') i
& closure of NCR if any attachment e ol
Approved Drg, Approved Drg, Testing of
PWHT of complete vessel ; o, | ASME Sec VIII ASME Sec VIII :
30 With PTC Review of SR chart 100 % Div-1, HT Div-1, HT HT Chart H R PTC Review
for TPI.
Procedure Procedure
\ @ o Page 6 of 10
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thyssenkrupp

INSPECTION AND TEST PLAN

PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034

I Equipment Name:- HIGH PRESSURE SEPERATOR | DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
No. INSPECTION ACTIVITY CHECKED g:IE cK DOCUMENTS STANDARD FORMAT Vendor LSTK/ pMC | Owner RERINIRS
Contractor
. : ; i orientation, dimensional Approved Drg. & .
Final Visual, Dimensional : : Approved Drg. & Visual &
31 | Inspection of complete vessel checking of Vi 100 % | ASME Sec VIII A.SME Aea Vi Dim. H H
external as well as internal 2 Div.1
after PWHT sttichnent Div.1 Report
Approved Drg. & Approved Drg. &
32 | PT ctezk at Temporary Surface defects 100 % | ASME Sec. V/ ASME Sec. V/ l[iPT H R
attached areas Sec.VIII Div-1 Sec.VIII Div-1 ki
Agi/r[(évesd Drg, & '}%Sbsltfs\lt:: t;'per
A ec VIII
53 | Hardness Testing (After Verification of hardness on | |00 o, :gﬁ%vggcb\rﬁil& Div-1, 185 BHN | Hardness H R ﬂ,:;;z‘)ﬁ';fc
PWHT) Weld, HAZ & base metal ’ Div-l Max. Test Report SPE-0001 -Gen.
Spec. for welding
for Pr. V& HE
As per ASME sec
PMI check (only for SS, Alloy | Material composition & As per ASME sec e PMI
34 100 % P 1A Ed 2019 H R
steel) components IIA Ed 2019 Report
Mandatory & Commissioning iiisal & Dimsnsiotial APPV_OV"'d Stage
35 | Spare Verification (As 100 % | Approved drawing. drawing. Inspection H R
check
applicable) Report
Approved Drg. & Approved Drg. &
. ASME Sec VIII ASME Sec VIII Pneumatic
0,
36 | RF Pad pneumatic test check Leak check 100 % Div-1, Preumatic Div-1, Pneumatic | test report. H W
Test Procedure Test Procedure
'&W: R4
7o
ﬁ:r sas” Page 7 of 10
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INSPECTION AND TEST PLAN

FABTECH

—— PROJECTS & CNGINLIRS —

thyssenkrupp | PROJECT

NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:-

1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR | DOC NO:- FSHO-514-QAP-1P25-VV-3034, Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED

DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

LIMITED.

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD

INSPECTION AGENCY:- TPIA

EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA
No. | 'NSPECTION ACTIVITY CHECKED CuEck | DOCUMENTS STANDARD FORMAT | vendor el e | i | TENARKD
Contractor
Approved Drg. & Agﬁ%vgd D\r/gu &
. A ec VIII
Hydrostatic Test of complete Check for Leakage, " A.SME o ; Div-1, Hydrostatic | Hydrostatic
37 100 % | Div-1, Hydrostatic H W
Vessel seepage, Pressure drop Tast Brocadire and Test Procedure Test Report
water test report. and water tegt
report.
) i ; Approved Drg. & :
38 Drying & inside cleaning of Visual checking 100 % Approved Drg. & Approved Inspection H R
equipment after Hydro test Approved Procedure | p.ocedure Report
Approved Drg, .
39 | Surface Preparation Outside blasting 100% Approved Dig, Aprroved Tnspection H RW
Aprroved procedure Report
procedure
(Protection of machined Approved Drg, Tests to be
i : surface, Marking ) DFT of o, | Approved Drg, Painting Inspection carried out as
40 | Painting inspection finish paint, L Painting procedure. | procedure. Report H w specified in
Painting Spec.
Approved
T ey s b P hecked 100% | Approved Draviing | Drawin Stage | H
Kg/cm2 (As Applicable) ressure checke (] pproved Drawing g tage IR R
Approved Drg. &
42 Final stamping, Name Plate Document Review, As- 100 % ﬁgﬂ%vesgcl)\r,%il& AngE Sec V%Il Release H H
verification & Release Note Built drawing 2 : : Note
Div-1 Div-1
tﬁ:) >
Qv
{ L
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FABTECH

INSPECTION AND TEST PLAN

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

— PROJLCTS & (NGINLIRS — thyssenkfupp
TAGNO:-  1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR | DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023
CLIENT:- M/S NUMALIGARH REFINERY LIMITED DESIGN AND FABRICATION CODE: ASME SEC. VIiI DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE

PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

LIMITED.
MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA
EXTENT Extent of Inspection
SR. CHARACTERISTICS TO BE REFERENCE ACCEPTANCE RECORDING TPIA/
No. INAFECTION ACTIVITY CHECKED 2I:ECK DOCUMENTS STANDARD FORMAT Vendor LSTK pMC | Owner BEMARES
Contractor
Verification & completion g‘;{?“:“m‘?“t
43 | Final documentation as per PR | of inspection & test records | 100% | PR PR QC Dossier H R Despa(:cl;l:ssumg
for submission to costumer o

General Notes:-

1.

2.

3.

All bolt holes shall be straddle the main axis centre lines.

Peening is not permitted.

Vessel is under wet H2S service , the requirements of NACE MR0103 and additional requirement of NRL specification NR-OZZZZ-P1-SPE-0025 shall be complied.
Material Test Certificate shall reflect all requirements. -as per code for Material in delivery condition, shall report all requirements of Project Spec. for chemical restrictions,
mechanical tests in simulated condition including any intermediate heat Treatments.

All carbon steel material shall be provided in killed condition. Carbon steel plates shall be normalized.

Non pressure part welded to pressure part shall be same as pressure part material.

Weld seams of formed ends shall be 100 % Radiographed after forming & Heat Treatment as applicable.

Plates and forgings over 2 inches (50 mm) thick or used for pressure containment in hydrogen service shall be Ultrasonically examined with 100% scanning in accordance
with the following: ( Plates shall be examined before forming in accordance with ASME SA-578-B & Forgings shall be examined in accordance with ASME SA-388 and

b

ASME Section VIII, Division 1.)

FORM NO: QCO1, REV. 1; ISSUE : 0 Page 9 of 10




INSPECTION AND TEST PLAN

FABTECH

= PROJICTS & (NGINEIRS =

thyssenkrupp PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

TAG NO:- 1P25-VV-3034 | Equipment Name:- HIGH PRESSURE SEPERATOR I DOC NO:- FSHO-514-QAP-1P25-VV-3034 , Rev.01 DATE-16/06/2023

CLIENT:- M/S NUMALIGARH REFINERY LIMITED DESIGN AND FABRICATION CODE: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)
Em:;ggrm\cron: THYSSENKRUPP INDUSTRIAL SOLUTIONS (INDIA) PRIVATE | o\ . o0 oo 1N 1-1004763/LOA/ Fabtech
MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA

9. The gaskets included in the scope of the supply shall not be utilized for performing the test. However, the test shall be conducted with gaskets of the same type and material
of the installed ones during operation for body flanges and blind nozzles. After hydrotest when a flanged assembly with a gasket is opened, the gasket must be replaced with a

new service gasket prior to reassembly

10. As per NR-0ZZZZ-ME-SPE 0031, 0026, PI-SPE 0025, NACE MR 0103, Code (Material Procurement & Delivery conditions with Chemical restriction Mech. Testing, Thro'
thickness test for Plates > 25mm thick.
11. Project specifications and Standards

TP-1ZZZA-ME-BOD-0001: Project specifications and Standards

TP-1ZZZA-ME-SPE-0001: Job Specification for Supply of Pressure Equipment

NR-0ZZZZ-ME-SPE-0026 : Specification Supplement for Carbon Steel Vessels

NR-0ZZZZ-ME-SPE-0031 : Specification for Boiler Quality Carbon Steel Plates

TP-1ZZZA-IP-SPE-0001: General Specification for Welding and NDE of Pressure Vessels and Heat Exchangers

TP-1ZZZA-P1-SPE-0003 : Specification for Painting

NR-0ZZZZ-PI-SPE-0025: Specification for Material Requirements for Carbon Steel Components used in Sour Service in Petroleum Refinery Environments
NR-0ZZZZ-PI-SPE-0032: Specification for Positive Material Identification

TK-1P25A-ME-RFP-0038_Purchase requisition for PFCC vessels.

Cos <Y
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FABTECH

DOCUMENT TITLE : COMMENT RESOLUTION SHEET (SHOP
QAP)

DATE-16/06/2023

~—— PROJECTS & ERGINEERS —— PROJECT TITLE: NRL

CLICENT: ThyssenKrupp Industrial Solutions (India) Private Limited.

DOCUMENT NO:- FSHO 514-QAP-1P25-VV-3034, Rev.01 , DATE-16/06/2023

SL.

NO.

COMMENT FROM CLIENT

RESPONSE FROM FABTECH PROJECTS & ENGINEERS LTD.

REMARK

All Testing Procedures, Welding Doc.(WPS /
PQR) duly Reviewed by TPIA to be forwarded to
tklS for Information.

Noted.

Include Project Spec.

Noted & Incorporated In Revised QAP

Non Pr. Part welded to Pr. Part shall be same as
Pr. Part Material

Noted & Incorporated In Revised QAP

Material Procurement as per Project Spec, &
applicable Codes, All Requirements of material
also meet as per Axens IN-042.0-EN

- for Chemical, Mechanical tests including heat
treatments simulating those anticipated along
the fabrication that is PFHT,

Intermediate HT if any, , "Z" quality for Plates-
Through thickness ductility as per ASTM A 770,

NDE etc. to be met

Noted & Incorporated In Revised QAP

As per NR-0ZZZZ-ME-SPE 0031, 0026, PI-SPE
0025, NACE MR 0103, Code

(Material Procurement & Delivery conditions
with Chemical restriction,

Mech. Testing, Thro' thickness test for Plates 2
25mm thick.

Noted & Incorporated In Revised QAP

All raw material for pressure and critical part
shall be sourced with EN 10204 3.2 certificate.
as per # 3.2.4 of PURCHASE REQUISITION FOR
PFCC Vessels - Doc. No. TK-1P25A-ME-RFP-0038

Noted & Incorporated in revised QAP

Review of all Procedures - NDE with summary &
Vessel sketch with seam Nos., Hydro, PMI,
Blasting & Painting, etc. - R for TPIA

Noted & Incorporated In Revised QAP

%— %C\Wlﬁ/l




PT of Knuckle / SF / WEP, 100% RT of seams

Noted & Incorporated In Revised QAP

Testing of Mat. Test Coupon of Main & Boot DE -
R for TPIA

Noted & Incorporated In Revised QAP

NDT of Lifting Lug - PT/ MT
PT of Temp. attachment areas R by TPIA

Noted & Incorporated In Revised QAP

Include Nozzle RF pad Pneumatic Test before &
after PWHT (if PWHT is applicable)

Noted & Incorporated In Revised QAP

10

Include NDE including for Lifting Lugs , Visual,
Dimension after PWHT - if applicable - W by TPIA

Noted & Incorporated In Revised QAP

11

Hydro Test of Thermowell Pipe if open end of
pipe is plugged.

Not Applicable

12

The gaskets included in the scope of the supply
shall not be utilized for performing the test.
However, the test shall be conducted with
gaskets of the same type and material of the
installed ones during operation for body flanges
and blind nozzles.

After hydro test when a flanged assembly with a
gasket is opened, the gasket must be replaced
with a new service gasket prior to reassembly

Noted & Incorporated In Revised QAP

13

While painting Protection of machined surface,
Marking, etc.

Noted & Incorporated In Revised QAP

14

Verification of Name Plate as per Drawing

Noted & Incorporated In Revised QAP

-
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General Notes: Project Engineering Specifications & Standards
01. ALL DIMENSION SHOWN ARE IN MM UNLESS OTHERWISE NOTED . Description Document ID
02. ALL WELDS SHALL BE CONTINUOUS EXCEPT AS NOTED.
03. ALL BOLT HOLE TO STRADDLE THE NORTH / SOUTH AND VERTICAL CENTER LINES. Engineering Design Basis for Static Equipment TP—1ZZZA—-ME-BOD—-0001
04. 3) FOR NOZZLES ON SHELL PROJECTIONS ARE REFERRED TO FROM TRUE HORIZONTAL LINE TO FLANGE CONTACT FACE - — —
) FOR NOZZLES ON HEAD PROJECTIONS ARE REFERRED TO FROM HEAD T.L. TO FLANGE CONTACT FACE.(AND SHALL BE PERPENDICULAR TO TRUE HORZ C.L) Site Specific Seismic Spectra TP—1ZZZA-CV—-B0OD-0002
05. UNLESS OTHERWISE SPECIFIED, NOZZLE GASKET SURFACE SHALL BE SERRATED CONCENTRIC OR SERRATED SPIRAL FINISH
HAVING ARESULTANT SURFACE FINISH 3.2 TO 6.3 MICRON AVERAGE ROUGHNESS. Job Specification for Supply of Pressure Equipment TP—12ZZA-ME—-SPE-0001 | |
06. GASKET MATERIAL : SPIRAL WOUND (4.5 ANSI 16.20. FILLER : FLEXIBLE GRAPHITE , WINDING: 316 SS. INNER RING : 316 S8, G e T RE
OQUTER RING : CS )| General Specification for Welding an or i i SEEE
07. ALL REMOVABLE INTERNAL SHALL PASS THROUGH MANHOLE ID OF 580 MM. 3 Pressure Vessels and Heat Exchangers =1 ZEEAR-SEE=0001
08, THI: —___ SHALL BE VERIFIED FOR STEAMOUT CONDITION OF 0.5 Kg/en! (a) (VACUUM) AND 05 Kglem? g AT 170°C.
2:. ;..L AllIEEv;.A-R iugnozmrmm:xzwu. Fabricated nozzle neck| 1 100% As per Arpruved Inspection and Testing Plan Job Specification for Painting TP=1ZZZA-PI-SPE-0003 .
’ : Document 10:
MANDATORY SPARE COMMISSIONING SPARE [S);::Il Ends : 1%: - Specification for Identification of Piping and Equipment |NR—0ZZZZ-CV-SPE-0021
GASKET FOR NOZZLE 2SET FOR EACH INSTALLED GASKET 2SET FOR EACH INSTALLED GASKET - - : Spare Parts, Special Tools and Consumable philosophy |TP—1ZZZA—-PQ—PRC-0005
S0LTS & NUTS FOR NOZZLE %N MIN - Joint Radiography Ultfr‘g— Mogdr!e’hc [)yet pet- s l’gsr:‘se o - . -
GASKET FOR NTERNALS 2 SET FOK EAUH INSTALLED GASKET a eft. % 50% ic | pa :C e | ne gm peci Standard Construction Drawings for Pressure Equipment|TP—1ZZZA-ME-STD—0001
BOLTS & NUTS FOR INTERNALS 20% (MIN. Specification For CS Components Used in Sour Service . L pl_epE_
11, PAINTING SCHEME : Tests (Test reports incl. appraisals are required in all cases) in Petroleum Refinery NR-0ZZZZ-PI-SPE-0025
NO | PARTNAMETOBE | CPEATNG - FRE SURFACE | COATING | PANT PANT Curuiig PANT | TOTAL { Packing Marking and Shipping Specification TP—1ZZZA-PQ—-SPE-0003 |,
PANTING. | TEWP,"0 PROOF | PREPARATION | SYOTEM | SECTION TVPE| NN _ICOLORIDFY. [CONBIOFY. Specification Supplement for Carbon Steel Vessels NR—0ZZZZ—-ME—SPE—0026
12| FOR SADDLE ONLY | ves | sme - : : Specification for Boiler Quality Carbon Steel Plates NR—-0Z2ZZZ—-ME-SPE—-0031
; T T
FINISH Vendor/Contractor Documentation Procedure TK—1ZZZA-DC—-PCP-0001 |
l l Project Data and Informaotion Handover Specification NR-0Z22Z-IF-SPE-0001
C )
NO | PARTNAMETOBE | OPERATIG SURFACE COATING | PANT PANT M | PANT | TOTAL Technical Document Numbering Specification NR-0ZZZZ—-GE-SPE—0001
9
PAINTING | TEMP,"C|  PREPARATION SYSTEM | SECTION COLOR | DFT. |COATS | DFT. T S =a :
ol 'ME] o I i - Specification for Identification of Piping & Equipment |[NR—-0ZZZ-CV-SPE-0021 i
I ——— |PRIMER
214 C?S;TMPLHE INTER. | J | Standard TP For Site Fabricated Equipment -
I | FINiSH —— 2
£ ) a
12.A) PWHT CYCLE : FOR COMPLETE VESSEL WITH SUPPORT.
DESCRIPTION | FULL EQUIPMENT .
yor s TS Second coat will apply after pressure Spares
RATE OF HEATING  "CHRMAX) | 75 water wash and surface rubb|ng T SR X Gaskets : 200% (2 sets of each installed gosket) H
SOANGTENP s T Nozzle/Flange Bolt Size BOLT TIGHTENING LOAD 4 Bolts : 20%(min.2)(for each gasketed joint)
SOAKING PERIOD (MIN) | 2 Hr 10 Minutes
R S N Gaskets : 200% (2 sets of each installed gasket)
RATE OF COOUNG__*GHROMX) | 75 Bolts tightening moments(As Per ASME PCC Ed. 2019 Commissioning spare parts . : o
T oF oA e g g ( ) Bolts : 20%(min.2)(for each gasketed joint) ||
UNLOADING TEMP. “C (MAX) | 300 _
DURING PWHT ALL MACHINED SURFACE SHALL BE PROTECTED AGAINST SCALING AND FLANGE FACES SHALL BE SUITABLY Part Materials Remarks
PROTECTED AGAINST OXDATION. Shal SA=516 GR. 60N
B) NORMALIZING CYCLE FOR MAIN DISH ENDS & BOOT DISH ENDS: - .
LOADING TEMP. :300 °C (MAX ) Heads SA-516 GR. 60N
HEATING RATE ABOVE 300°C 150°CHR (MAX )
SOAKING TEMP. :910+10 °C Shell Flange -
SOAKING TIME - 1 MIN PER MM Supports
COOLING IN STILL AR =
= 13 UNLESS OTHERWISE SPECFIED, TOLERANCE FOR PRESSURE VESSEL SHALL BE IN ACCORDANCE WITH APPLICABLE PROJECT Exernals Direct Welded SA-516 GR. 60N L
SPECIFICATION STC-0490-0008 Nozzle pipes SA-106 GR. B
14.A. CHLORIDE CONTENT IN WATER USED FOR HYDRO TEST SHALL BE LESS THAN 100PPM FOR CARBON STEEL EQUIPMENT &
LESS THAN 25 PPM FOR STAINLESS STEEL EQUIPMENT. Nozzle Flange SA-105
B. THE VESSEL SHALL BE FREE OF DEBRIES, DRT & FOREIGN MATTER AND AFTER HYDROTEST THE EQUIPMENT SHALL BE Internals Welded SA-516 GR. 60N
DRIED THOROUGHLY & CLEANED FROM INSIDE WHEREVER ACCESSIBLE & FROM OUTSIDE.
Internais Removable SA-516 GR. 60N F
15 TOW STRESS STANPING Yo BE FOLLOWED ON PRESSURE PARTS” Bolts/ Ml ks = - Acceptance Code
16. CORROSION ALLOWANCE SHALL BE AS FOLLOW. Boits/ Nuts Outside SA 193 Gr. BIM / SA 194 Gr. 2HM c
: :up: gvﬁ 3mm / BOOT. 6mm Gaskets Inside . g APPROVED
C. WELDED INTERNALS: 8mm (Total) Goskets Outside Spiral Wound goskets a2 (WITH MINOR COMMENT)
17, ALL WELDS ACCESSIBLE FROM SECOND SIDE SHALL BE BACK CHIPPED / GAUGED BACK TO SOUND METAL BEFORE WELDING FROM Gaskets Shell flange = a0 A
SECOND SIDE. WELDS NOT ACCESSIBLE FROM SECOND SIDE SHALL HAVE ROOT RUN DONE BY TIG WELDING WITH ARGON PURGING. - s This approval does not release the vendor / supplier
18. ALL WELDS SHALL BE FULL PENETRATION WELDS, INCLUDING THE WELD BETWEEN INTERNAL RINGS, BAFFLES, PASS PARTITION PLATES Davit 1S-2062 Gr. £2508 = from full responsibility for his design and fabrication.
AND SHELL. THERE SHALL BE NO CREVICE AND ENCLOSED FREE SPACE Nome Plate Brackets ©
19,10, OF WELD NECK FLANGES SHALL MATCH WITH CORRESPONDING 1D, OF NOZZLE PIPE / SHELL. = - D = 13
20. AL NDE SHALL BE AS PER APPROVED NOE PROCEDURE Lifting Lugs / Trunnions (7] ‘g i g
21, LIFTING ACCESSORIES AS TAILING LUGS, TRUNNIONS AND LIFTING LUGS SHALL BE DESIGNED TO WITHSTAND THE EQUIPMENT LIFTING Anchor Bolts IS 2062 - E650 BR OR A 193 GR. B7 (BY OTHER) (I>J‘ = May 4,
WEIGHT CONSIDERING AN IMPACT FACTOR OF 2. = Neme: Mami, Vabhav  |HAS
22 OUT OF ROUNDNESS SHALL BE AS PER UGE0 & UGS1 OF ASME SEC VIll DIV 1. ==
23, ALL MATERIAL USED IN THE VESSEL(S) SHALL BE NEW. B
24, PLATES, 12 IN.12.5 MM] AND OVER AND LESS THAN 50 MM IN THICKNESS SHALL BE SUBJECTED TO ULTRASONIC TEST AS PER
SA/A435 OR ASTA LEVEL B.
25, ORDERED THICKNESS 1S THE MINIMUM THICKNESS. THERE IS NO NEGATIVE TOLERANCE, ONLY +VE TOLERANCE.
26, ALL NOZZLES AND MANWAYS, EXCEPT NOZZLES WITH ATTACHED INTERNAL PIPING, SHALL BE SET FLUSH WITH THE INSIDE OF THE D
VESSEL. THE INSDE CORNER OF NOZZLE AND MANWAY NECKS SHALL BE ROUNDED TO ELIMINATE ALL SHARP CORNERS. —
27. ALL BOLTS / STUDS FOR STANDARD & NON-STANDARD FLANGES SHALL HAVE UNC STANDARD THREAD UP TO 1° AND LARGER SIZES | 0L [11/04/2023 |REVISED AS PER COMMENTS | SVP. LBY. | VITTHAL N. | DP-THORAT
SHALL HAVE UN THREADING (8-THREAD SERIES) AS PER ASME B1.1 UNLESS OTHERWISE SPECIFIED. 00 [25/02/2023 |ISSUED FOR APPROVAL Y. LBW. | VITTHAL N. | DP.THORAT
28, STUDS SHALL EXTEND BEYOND NUTS AT LEAST BY 2 THREADS & STUDS SHALL BE THREADED TO FULL LENGTH. Rev| Date Reason for Issue | Prepared | Checked| Approved| ,OMder |
29. STUD BOLTS SHALL BE PROVIDED WITH TWO HEAVY SERES HEXAGONAL NUTS. £f
30. ALL MAIN WELD SEAMS SHALL BE CLEAR OF NOZZLES, REINFORCEMENT PADS, INTERNALS, TRAY SUPPORT RINGS, CLEATS AND
STIFFENING RINGS BY HIGHER OF TWO TIMES SHELL THICKNESS OR 50 MM (WELD EDGE TO WELD EDGE). IN CASE THE SAME IS DOC ment belon .n tO drow'n MGF. BY FABIEHTE IBM_,EB LTD.
UNAVOIDABLE FOLLOWING REQUIREMENT SHALL APPLY: | | CORPORATE OFFICE:- LEVEL-7, M-AGILE,
A} NOZZLES WITHOUT REINFORCING PAD d g g g FA BTECH NEAR PAN CARD CLUB ROAD,
ANY WELD SEAM HAVING DISTANCE (WELD EDGE TO WELD EDGE) TO NOZZLE WITHIN SOMM (BUT NOT FOULING WITH WELD SEAM) = AT e PUNE - 411045 M
SHALL BE FULLY RADIOGRAPHED AND DYE PENETRANT EXAMINED TO A LENGTH EQUAL TO 100MM ON EACH SIDE MEASURED FROM tkiS Indio / Vendor kIS India / Vendor
0/ WELD SeASd FOUX G WITH NGEALE GG SHALL BE FALY RADIGRASHED AND DYE PENETRANT EXAHED TO A LENG) L3 1 For Approvol L1 Approved
EQUAL T3 TIMES OF GUTSIDE DIAMETER OF NOZZLE LE. 1.5 TIMES OF OUTSIDE DIAMETER OF NOZZLE ON EACH SIDE AFTER = g § E‘” 'Ref"" { Comments 2 ?ﬂgm’t‘;jo;%x'mg;fwﬁ/ thyssenkrupp
INSTALLATION OF NOZZLES, NOZZLE TO VESSEL FILLET WELD SHALL BE PROVIDED WITH SMOOTH CONCAVE RADIUS. g g = F:: é‘n;;"e:r;z; - os Marked
B) IN CASE OF OTHER ATTACHMENTS LIKE INTERNALS, SUPPORT RINGS, CLEATS ETC. IS FOULING WITH WELD SEAM, THE WELD 3 " ; z = - - —
SEAM PORTION COMING UNDER THE ATTACHMENT PLUS 100 MM LENGTH ON EACH SIDE SHALL BE GROUND FLUSH FULLY > 5 15 For Enquiry 8 g % [Rb: mm’:dllzmbm;:" | @ thyssenkrupp Industrial Solutions (India) Private Limited 2021 |-
RADIOGRAPHED AND DYE PENETRANT EXAMINED BEFORE WELDING OF ANY SUCH ATTACHMENT. 8 i [J 6 For Order Placement £ — Re ain d ormotion/ NRL's PO No- 4500025832 /22.12.2022
31, ALL NOZZLES FABRICATED FROM PLATE, IRRESPECTIVE OF THICKNESS OF PLATE. SHALL BE 100% RADIO GRAPHED, 2 E 17 Final & Approved B§ [ R"’!“" R ; Vendor's PO No- =
32 ALL NOZZLE TO SHELL WELDS (ROOT AND FINAL RUN) SHALL BE EXAMINED BY MAGNETIC PARTICLE/ DYE PENETRANT EXAMINATION 8 3 [ 8 Releosed for Construction 2 eviewed os Noted/Resubmit endor s 0.:
33. ALL COMPLETED EQUIPMENT SHALL BE CLEANED INTERNALLY AND EXTERNALLY TO REMOVE SCALE. DIRT, SAND, WATER AND Dolas e Vendor's Document No.:| FSHO-514-DR-1P25-VV-3034—001
FOREIGN MATTER. ) :
34. CENTER OF GRAVITY IN THE SHOP FABRICATED CONDITION SHALL BE MARKED CLEARLY ON OPPOSITE SIDES OF THE VESSEL. Contract No. Document 10 Part ‘ N CARH INE ITED
35. THE NOZZLE FLANGES UP TO 24" NPS SHALL CONFIRM TO ASME B16.5 FLANGES ABOVE 24" NPS SHALL BEAS PER ASME B16 47 SERIES A
36. ALL ATTACHMENTS WELDED TO VESSEL SHALL BE OF SAME MATERIAL AND GRADE OF THE SECTION TO WHICH IT IS ATTACHED AND TO 733 TK—1P25-W-3034-0001-001 = UMALIGARH REFINERY LIMITE
BE SUPPLIED BY THE VESSEL VENDOR. ,
37 All CARBON STEEL MATERIAL SHALL BE KILLED QUALITY. Store Location: Server/Share BAR-Code PROJECT: | |
38 S UNDER WET H2S SERVICE. THE REQUIREMENT OF NACE MRO103 AND AN ADDITIONAL REQUIREMENTS OF NRL SPECIFICATION - 2 B
39 mCA;iBON cgusguffg:g PLLiETEc::LALEL%OT EXCEED 0.18%, ADDITIONALLY, ONE OF THE FOLLOWING REQUIREMENTS FOR CARBON T e L : : Teale ]
 EQUIVALENT BASED ON HEAT ANALYSIS SHALL ALSO BE SATISFIED : CARBON EQUIVALENT CE = C + NN + (CR + MO + V)5 = (NI + CU15 E DRAWING TITLE Gmm ARRANGEMENT DRAWING FOR 1:1
SHALL BE <= (.43 FOR PLATES WITH THICKNESS < 25mm & <=0.45 FOR PLATES WITH THICKNESS > = 25mm. OTHER CHEMICAL COMPOSITION Store Name SYSTEM DESCRIPTION : HIGH PRESSURE SEPARATOR
RESTRICTIONS AS PER NRL SPECIFICATION NR-0ZZZZ-PH-SPE-0025 SHALL BE COMPLIED. - : (1P25-VV-3034) Al |,
40, HARDNESS OF WELD METAL & HAZ AFTER PWHT SHALL BE <= 185 BHN Pro, Unit [Con. Unit TITEM No. Group Iow No. | Cat. Code lec. Code lstotns Originator/ RFP | Drawing|  Sequence | Rev.| Sheet
| - - - - - - 01 | Contractor | As%et Code| Dise | Ko | Type’|  Kumber !
TK |1P25A | ME | 0038| GAS| 0005 01 | 10OF1
16 | 15 [ 14 [ 3 yr 2 i | 10 I 9 1| 8 I 7 I [3 | 5 ' 4 | 3 I 2 |
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Design codes: ASME Sec. VIII Div. 1, Edition 2021
210029 CVERNCL LENGTH Pressure chamber SHELL Inspection by:  TPIA
L 13900 T 1O TL. Design pressure (INT/EXT) kg/cm®(g) | 21.0 / Note-a Supervision of manuf. by: FPEL
50 S.F. 15400 W.L. TO W.L = : — .
V1'p Vo, Design temperature (INT/EXT) C | 70 / Note-a Shipping weight: 184000 kg
@ Corrosion allowance (INT.) mm Shell: 3/Boot: 6  |Empty weight: 206000 kg
| @ @ @ Other additional allowances mm 0 Operating weight: 449000 kg ||
’ f oy provisoind Joint efficiency (SHELL / HEAD) 1.0/ 1.0 Weight at retest: 603000 kg
| 9 . g
0l .
& e i Radiography (RT1/RT2/RT3/RT4) RT 1 Mfr's Serial No.: FSHO-500
0 1\
g E & § § i QQQQQQQ Material CS. Yeor of manufacture: 2023
K gl = 2l 3 { o Initial test pressure kg/em¥(q) | 31.477 Wind sheor: | N
of 3 hid i at top with water/off ‘
E ]=___£ | { 1 E 4 NOS. Position: Horizontal (Shop) Wind moment: N-m
| e | T _____:q:__ _________ ERING: LG Operating pressure kg/em®(q) | 17.28 Seismic shear: N
] - 0 = = ! —
= 2 E A ! v L i g 315 7 T RS 45 : Operoting temperature 'C | 40 Seismic moment: {N-m ]
L (l;:o:)' = | W : Retest pressure kg/cmi(q) MDMT: 5 'C
' . '\ Pa at top with wqter/{nf . : :
R ? ,/ N L P =4 1 Position: Horizontal (Site) Insulation Thickness: - mm
M | H N - 2955 | Process fluid = Insulation type: =
L. g 2_525;: | / = \ /%% 3 . Density kg/m® | 607.2} Firepraofing: Yes/50 mm
~ St [=]
- ) S :_ Yot v E_,‘.—",‘ H, partial pressure  kg/cm? abs. | NA. PWHT (Stress Relieving) : YES
! ————e 14 R =2 H,S partiol pressure  kg/cm? abs. | NA. Leakage Class: NA.
N | l ‘\ — BN ,’ § Nominal volume m | 397.0 Clossification Group: 3 B
! ' ~ 3 2 - MAWP ko/cm?(g) | 22.06 Sior o evoy
* & o \\ S—— g MAP kg/cm?(g) | 24.63 (56 TH. wAN gR Service : No
1 ! H ) Y, ot Toxic/Lethal service Yes/No, Y N ind Design:
| | B N s p / i (Yon/No) | Yes / Mo IS 875 (Part 3) 2015 + Amend 1,
o S Flammable service (Yes/No) | Yes K1:1.08, K2: Ké: 1
1 1 o N\ Ul i) - -~
R ] H2 service (Yes/No) | No Seismic Design:~IS 1893 (Part 4)
| | o i . H2S service (Yes/No) | Yes : 2015+Amend 1 & 2 + site spectro
<) E T i : Cyclic service (Yes/No) | No
| T @@@_[ Wet H2S Service (Yes/No) | NACE MR
I i Yes/N
M l & Ve | 1200 g mpact testing (Yes/No) | Yes for plate above 50 thk. AT O Deg C
Nameplate elevation 4200  aana e g TP R Notes:
ameplale elevation "y . o . ~
Please also show in Plan View a) Steomout conditions: Temperature 170 ‘C & Pressure: 0.5 kg/em™2(c) & Half Vacuum
Col196dantinm- e vl | m 190)-t=tw, e 1614015
v1’ il L VORTEX_BREARER, gle L
B V1P| " ~ g
i o Gl
550 2 B Not required as per Remove HOLD on nozzle load B2
Lummus datasheet. VIEW V1-v1'
G s - .
1850 3300 7200 C/C / 2 ) tkiS India / Vendor tkiS India / Vendor
; ¢ w [196 [195 [147 [13.7 |2o.s Jw.a %; E‘" Qppfm'/ § g %;Nwwm' el
——————' T T - e or Review ommen; ﬂ o or Manufactunng,
= ELEVATION £ } €8 [13 For Information Fabrication With Comments |
i . i ’ g § [ 4 For Engineering 3 os Marked ) =
81 8 |22 |22 25 S 2 15 For Enquiy g § 223 Not Approved/Resubmit
m w [151 |51 |13 |ar 121 |w0s g,é gg FF_of Io‘f:e;p P‘:t:;“"‘ EE S; g::?;:ii for-Tntooroatiany Kscorda
2 inal pr 4 .
L11,L12 @ 135 deg Al 2* |33 |33 |25 |04 |06 |05 S B [C18 Released for Construction g [ 6 Reviewed os Noted/Resubmit
/&W L15.L16 @ 315 deg 2 e |93 |93 [70 [31 [es |40 Dote: /[ Nome:
Controct No. Document 1D Port
. ] Al 24" |336 605 |524
v | P [ velMmel Mr] M 5733 TK—1P25-W-3034-0001-002 -
Nozzle | NPS Forces [kN ]| Moments [kN-m] Store Location: Server/Share BAR-Code
B Iy
Max. allowable nozzle loads Store Location: Foder
. L
- Store Nome
iy Note: ) VORTEX BREAKER TO BE CONSTRUCTED FOLLOWING LUMMUS STANDARD DRAWING T—3.9A = Con. Mt TEN. NG.
e e e s S S -9 it Group | Order No. Cot. Code |Acc. Code |Stotus
Vi [VENT 1 | 4 [s00 [p16s] wn | RF [scuizo] s [ WITH B/F = = = i = 3 01
o U1 [UTILITY CONNECTION 1 | 3 [s00 |p165| wN | RF [schie0| SRN |seE ows| -
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Heat treatment (Normalizing ) I§e ?lilei:/v:ffcl;l;li‘bia{aion Approved Drg., & Approved Drg., & HT Cycle with simulation to
8 | After forming of Dish end Ricord 5t Thatrocoupls 100 % | ASME Sec VIII ASME Sec VIII Chart H R be provided. (Test
petal & Crown. P Div. 1 Div. 1 reports review by
& Temp. Recorder. TPI)
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14 ;Zti Seam.of shell/Nozde Geometry of Groove, 100 % | Approved Drawing ggmlgéf'vm Stage IR P RW
Dimension, PT of WEP. ?
Div-1
Approved Drawing. 'S?f‘;?:;d & NDE
15 | Back chip DP & welding of | g\ )06 Defect 100% | &NDE Procedure, | b 0oqre ASME | LPT Report | H R
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4 Sec. V/ Sec. VIII
VIII Div-1 :
Div-1
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: ; Geometry of Groove, DP Approved Drg. & Approved Drg. &
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pipe to fitting seam if VIII Div-1 Sec. VIII Div-1 full Penetration
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A ; : . . Approved Drg. & Approved Drg. &
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vV
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& closure of NCR if any attachment )
A ib Loading to be
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Procedure for TPIA
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31 | Inspection of complete vessel 5 100 % | ASME Sec VIII : g H W
after PWHT external as well as internal Div.1 Div.1 Dim. Report
attachment )
Approved Drg. & Approved Drg. &
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aUagshiou. aroas Sec.VIII Div-1 Sec.VIII Div-1
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<185 BHN SPE-0001 -Gen.
Spec. for welding
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PMI check (only for SS, Alloy | Material composition & e As per ASME sec As per ASME sec
34 | steel) components 100% | 174 Ed 2019 IIA Ed 2019 PMI Report H w
Mandatory & Commissioning : ; ; Approved Stage
35 | Spare Verification (As Visual & Dimensional 100 % | Approved drawing. | drawing. Inspection H W
check g
applicable) Report
Approved Drg. & Approved Drg. &
36 | RF Pad pneumatic test check Leak check 100 % A.SME e VIII. A.SME SES VIII_ S H W
Div-1, Pneumatic Div-1, Pneumatic | test report.
Test Procedure Test Procedure
Approved Dre. & | {80
Widioatitl Test 6t cottplete Check for Leakage, ASME Sec VIII Div-1. Hydroatatic | Hydrostati
37 vy P seepage, Pre 100 % | Div-1, Hydrostatic VA Ly pORORIID. | = FUTASERNS H H Holding 1 Hr.
essel Test Procedure Test Report
ssure drop Test Procedure and
and water test
water test report.
report.
: - ’ Approved Drg. & .
38 Drying & inside cleaning of Visual checking 100 % Approved Drg. & Aggrove d g Inspection H R
equipment after Hydro test Approved Procedure Report
Procedure
Approved Drg, 3
39 | Surface Preparation Outside blasting 100% Approved Drg, Aprroved Inapeciian H RW
Aprroved procedure Report
procedure
(Protection of machined Approved Drg, y Tests to be carried
40 | Painting inspection surface, Marking ) DFT of 100% gpip;g:/ed Brgzl Painting gxspe:;tlon H \\% out as specified in
finish paint. ainting procecure. procedure. FPg Painting Spec.
ENRM NO- OCN1 RFV. 1:1SSUE: 0 AN 6\‘9:‘? ~ Page 7 of 9




INSPECTION AND TEST PLAN

FABTECH

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

s PROJLCTS & LNGINETRS — thyssenkrupp
TAG NO:- 1P25-VV-3031 I Equipment Name:- Main Fractionator Reflux Drum I DOC NO:- FSHO-514-QAP-1P25-VV-3031, Rev.01 DATE-16/06/2023
CLIENT:- M/S NUMALIGARH REFINERY LIMITED Design and Fabrication code: ASME SEC. VIII DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)
EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited. | po NO:-PUR-PRINUM-1004763/LOA/Fabtech
MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA Classification Group 3
EXTENT | REFERENCE ACCEPTANCE Extent of Inspection
:::' INSPECTION ACTIVITY E:SSI?ECII FRONCSTOBE OF DOCUMENTS & STANDARD & :;iOMR::NG REMARKS
; CHECK | PROJECT SPEC. PROJECT SPEC. Vendor | TPIA | tkiS | Owner
Nitrogen Purging at 0.5 " . Approved
41 Kg/em2 (As Applicable) Pressure checked 100% Approved Drawing Drawing Stage IR H R
: ; . Approved Drg. & Approved Drg. &
42 Fm:al sta.mpmg, Name Plate Dos:ument 'Rewew, As- 100% | ASME Sec VIII ASME Sec VIII Release H H
verification & Release Note Built drawing i : Note
Div-1 Div-1
Verification & completion 2_(}){ 2,2?::.??
43 | Final documentation as per PR | of inspection & test records | 100 % | PR PR QC Dossier H R Disaich g
for submission to costumer cleaFr’ance

FORM NO: QCO1, REV. 1; ISSUE: 0

General Notes:-
1. All bolt holes shall be straddle the main axis centre lines.

2. Peening is not permitted.

3. Vessel is under wet H2S service , the requirements of NACE MR0103 and additional requirement of NRL specification NR-OZZZZ-PI-SPE-0025 shall be complied.

4. Material Test Certificate shall reflect all requirements. -as per code for Material in delivery condition, shall report all requirements of Project Spec. for chemical restrictions,
mechanical tests in simulated condition including any intermediate heat Treatments.

5. All carbon steel material shall be provided in killed condition. Carbon steel plates shall be normalized.

6. Non pressure part welded to pressure part shall be same as pressure part material.

7. Weld seams of formed ends shall be 100 % Radiographed after forming & Heat Treatment as applicable.

@%ﬁw%

\
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INSPECTION AND TEST PLAN

FABTECH

— PROJICTS & ENGINECRS —

PROJECT NUMALIGARH REFINERY EXPANSION PROJECT

thyssenkrupp

TAG NO:-  1P25-VV-3031 I Equipment Name:- Main Fractionator Reflux Drum | DOC NO:- FSHO-514-QAP-1P25-VV-3031, Rev.01 DATE-16/06/2023
CLIENT:- M/S NUMALIGARH REFINERY LIMITED Design and Fabrication code: ASME SEC. VIl DIV-1 ED 2021 (Wet H2S Service with NACE MR 0103)

EPC CONTRACTOR: ThyssenKrupp Industrial Solutions (India) Private Limited. PO NO:-PUR-PRINUM-1004763/LOA/Fabtech

MANUFACTURER:- FABTECH PROJECTS & ENGINEERS LTD INSPECTION AGENCY:- TPIA Classification Group 3

8. Plates and forgings over 2 inches (50 mm) thick or used for pressure containment in hydrogen service shall be Ultrasonically examined with 100% scanning in accordance

with the following; ( Plates shall be examined before forming in accordance with ASME SA-578-B & Forgings shall be examined in accordance with ASME SA-388 and

ASME Section VIII, Division 1.)
9. The gaskets included in the scope of the supply shall not be utilized for performing the test. However, the test shall be conducted with gaskets of the same type and material

of the installed ones during operation for body flanges and blind nozzles. After hydrotest when a flanged assembly with a gasket is opened, the gasket must be replaced with a

new service gasket prior to reassembly.

10. As per NR-0ZZZZ-ME-SPE 0031, 0026, PI-SPE 0025, NACE MR 0103, Code (Material Procurement & Delivery conditions with Chemical restriction Mech. Testing, Thro'
thickness test for Plates > 25mm thick.
1. Project specifications and Standards

TP-1ZZZA-ME-BOD-0001: Project specifications and Standards

TP-1ZZZA-ME-SPE-0001: Job Specification for Supply of Pressure Equipment

NR-0ZZZZ-ME-SPE-0026 : Specification Supplement for Carbon Steel Vessels

NR-0ZZZZ-ME-SPE-0031 : Specification for Boiler Quality Carbon Steel Plates

TP-1ZZZA-IP-SPE-0001: General Specification for Welding and NDE of Pressure Vessels and Heat Exchangers

TP-1ZZZA-PI-SPE-0003 : Specification for Painting

NR-0ZZZZ-PI-SPE-0025: Specification for Material Requirements for Carbon Steel Components used in Sour Service in Petroleum Refinery Environments
NR-0ZZZZ-PI-SPE-0032: Specification for Positive Material Identification

TK-1P25A-ME-RFP-0038 Purchase requisition for PFCC vessels.

oo

FORM NO: OCO1. REV. 1: ISSUE : 0 v SGS Page 9 of 9




DOCUMENT TITLE : COMMENT RESOLUTION SHEET (SHOP
FABTECH | | —

—— PROJECTS & EXGINEERS —— PROJECT TITLE: NRL

CLICENT: ThyssenKrupp Industrial Solutions (India) Private Limited.

DOCUMENT NO:- FSHO 514-QAP-1P25-VV-3031, Rev.01, DATE-16/06/2023

SL.
e COMMENT FROM CLIENT RESPONSE FROM FABTECH PROJECTS & ENGINEERS LTD. RENARN

All Testing Procedures, Welding Doc.(WPS /
PQR) duly Reviewed by TPIA to be forwarded to
tkIS for Information.

Noted.

| | i
2 include: Project Spec. Noted & Incorporated In Revised QAP

3 Non Pr. Part welded to Pr. Part shall be same as Noted & Incorporated In Revised QAP
Pr. Part Material

Material Procurement as per Project Spec, &
applicable Codes, All Requirements of material
also meet as per Axens IN-042.0-EN

- for Chemical, Mechanical tests including heat
4 treatments simulating those anticipated along Noted & Incorporated In Revised QAP
the fabrication that is PFHT,

Intermediate HT if any, , "Z'"" quality for Plates-
Through thickness ductility as per ASTM A 770,

NDE etc. to be met

As per NR-0ZZZZ-ME-SPE 0031, 0026, PI-SPE
0025, NACE MR 0103, Code

5 (Material Procurement & Delivery conditions Noted & Incorporated In Revised QAP
with Chemical restriction,

Mech. Testing, Thro' thickness test for Plates 2
25mm thick.

All raw material for pressure and critical part
6 shall be sourced with EN 10204 3.2 certificate. Noted & Incorporated in revised QAP
as per # 3.2.4 of PURCHASE REQUISITION FOR

PFCC Vessels - Doc. No. TK-1P25A-ME-RFP-0038

Review of all Procedures - NDE with summary &
7 Vessel sketch with seam Nos., Hydro, PMI, Noted & Incorporated In Revised QAP
Blasting & Painting, etc. - R for TPIA




PT of Knuckle / SF / WEP, 100% RT of seams

Noted & Incorporated In Revised QAP

Testing of Mat. Test Coupon of Main & Boot DE -
R for TPIA

Noted & Incorporated In Revised QAP

10

NDT of Lifting Lug - PT / MT
PT of Temp. attachment areas R by TPIA

Noted & Incorporated In Revised QAP

11

Include Nozzle RF pad Pneumatic Test before &
after PWHT (if PWHT is applicable)

Noted & Incorporated In Revised QAP

12

Include NDE including for Lifting Lugs , Visual,
Dimension after PWHT - if applicable - W by TPIA

Noted & Incorporated In Revised QAP

13

Hydro Test of Thermowell Pipe if open end of
pipe is plugged.

Not Applicable

14

The gaskets included in the scope of the supply
shall not be utilized for performing the test.
However, the test shall be conducted with
gaskets of the same type and material of the
installed ones during operation for body flanges
and blind nozzles.

After hydro test when a flanged assembly with a
gasket is opened, the gasket must be replaced
with a new service gasket prior to reassembly

Noted & Incorporated In Revised QAP

15

While painting Protection of machined surface,
Marking, etc.

Noted & Incorporated In Revised QAP

16

Verification of Name Plate as per Drawing

Noted & Incorporated In Revised QAP




16 I 15 I 14 I 13 fn i [] I 7 [ 6 | E il 4 I 3 I 2 [ 1
General Notes: Project Engineering Specifications & Standards
01. ALL DIMENSION SHOWN ARE IN MM UNLESS OTHERWISE NOTED . Description Document ID
02, ALL WELDS SHALL BE CONTINUOUS EXCEPT AS NOTED.
03. ALL BOLT HOLE TO STRADDLE THE NORTH / SOUTH AND VERTICAL CENTER LINES. Engineering Design Basis for Static Equipment TP—1ZZZA—-ME-BOD—-0001
04.) FOR NOZZLES ON SHELL PROJECTIONS ARE REFERRED TO FROM TRUE HORIZONTAL LINE TO FLANGE CONTACT FACE
b) FOR NOZZLES ON HEAD PROJECTIONS ARE REFERRED TO FROM HEAD T.L. TO FLANGE CONTACT FACE.(AND SHALL BE PERPENDICULAR TO TRUE HORZ CL) Site Specific Seismic Spectra TP—1ZZZA-CV—-B0OD-0002

05. UNLESS OTHERWISE SPECIFIED, NOZZLE GASKET SURFACE SHALL BE SERRATED CONCENTRIC OR SERRATED SPIRAL FINISH
HAVING ARESULTANT SURFACE FINISH 3.2 TO 6.3 MICRON AVERAGE ROUGHNESS.

06. GASKET MATERIAL : SPIRAL WOUND (4.5 ANS| 16.20. FILLER : FLEXIBLE GRAPHITE , WINDING: 316 SS. INNER RING : 316 S5,
OUTER RING : CS

07. ALL REMOVABLE INTERNAL SHALL PASS THROUGH MANHOLE ID OF 580 MM.

08, THIS|_____ SHALL BE VERIFIED FOR STEAMOUT CONDITION OF 0.5 Kglem" (a) (VACUUM) AND 05 Kglem? g AT 170°C. A\

09. ALL LEVEL GUAGE NOZZLES TOLERANCE : £2. 0MM.

10. SPARE PART LIST

MANDATORY SPARE COMMISSIONING SPARE
GASKET FOR NOZZLE 2 SET FOR EACH INSTALLED GASKET 2SET FOR EACH INSTALLED GASKET
BOLTS & NUTS FOR NOZZLE 20% (MIN. A MNZ A

GASKET FOR INTERNALS 2 SET FOR EACH INSTALLED GASKET — 0

BOLTS & NUTS FOR INTERNALS 0%MINZ A

11. PAINTING SCHEME :

NO | PARTNAMETOBE | CPERATMG FRE SURFACE  |SURFACE | PANT PANT Cumulag PANT | TOTAL
PAINTING TEWP, °C PROOF |  PREPARATION | PROFLE | SECTION | TYPE NAME  |COLOR| DFT. |COATS | DFT.
PLA BN -l st
PRIMER z
12| FIREPROCFING YES i i
SURFACE OF
e - ]
- @I 1 ]
A
NO | PARTNAMETOBE | OPERATNG SURFACE COATNG|  PAINT PANT MIN | PANT | TOTAL
PAINTING TEWP,*C PREPARATION SYSTEM | SECTION | TYPE NAME COLOR | DF.T. |COATS | DFT.
SSPC-SP-10 PRIVER| - 1
FOR COMPLETE Epoxy Phenolic (FP-10), | ASPER o A |Aa | &
214 Voie 45102001 1 Coat, 125mia. lEpoy
- (L T | - [

12. A) PWHT CYCLE : FOR COMPLETE VESSEL WITH SUPPORT.
DESCRIPTION | FULLEQUIPMENT

LOADING TEMP. °C (MAX) | 300
RATE OF HEATING ~ °CHR.(MAX) | 100
SOAKING TEMP. °C | 621-648
SOAKING PERIOD (MIN) | €0
RATE OF COOUING  "CHR(MAX) | 100
METHOD OF COOLING IN FURNACE
UNLOADING TEMP. “C (MAX) | 300

DURING PWHT ALL MACHINED SURFACE SHALL BE PROTECTED AGAINST SCALING AND FLANGE FACES SHALL BE SUITABLY
PROTECTED AGAINST OXDATION.
B) NORMALIZING CYCLE FOR MAIN DISH ENDS & BOOT DISH ENDS:
LOADING TEMP. : 300 *C (MAX |
HEATING RATE ABOVE 300°C : 150°CHR (MAX,)
SOAKING TEMP. - 910£10 “C
SOAKING TIME : 1 MIN PER MM
COOLING IN STILL AIR
13 UNLESS OTHERWISE SPECFIED, TOLERANCE FOR PRESSURE VESSEL SHALL BE IN ACCORDANCE WITH APPLICABLE PROJECT

SPECIFICATION STC-0490-0008
14.A. CHLORIOE CONTENT IN WATER USED FOR HYDRO TEST SHALL BE LESS THAN 100 PPM FOR CARBON STEEL EQUIPMENT &
LESS THAN 25 PPM FOR STAINLESS STEEL EQUIPMENT,
B TME VESSEL SHALL BE FREE OF EBRJES ORT& FOREiGN MATTER AND AFTER HVDROTESY THE EQUIPMENT SHALL BE

16. OORROSIW ALLOWANCE SHALL BE AS FOLLOW:
A MAIN BODY: 3mm / BOOT. 6mm
B.SUPPORT: 0
C. WELDED INTERNALS: &mm (Total)

17. ALL WELDS ACCESSIBLE FROM SECOND SIDE SHALL BE BACK CHIPPED / GAUGED BACK TO SOUND METAL BEFORE WELDING FROM
SECOND SIDE. WELDS NOT ACCESSIBLE FROM SECOND SIDE SHALL HAVE ROOT RUN DONE BY TIG WELDING WITH ARGON PURGING.

18. ALL WELDS SHALL BE FULL PENETRATION WELDS, INCLUDING THE WELD BETWEEN INTERNAL RINGS, BAFFLES, PASS PARTITION PLATES
AND SHELL. THERE SHALL BE NO CREVICE AND ENCLOSED FREE SPACE.

19.1.0, OF WELD NECK FLANGES SHALL MATCH WITH CORRESPONDING 1.0. OF NOZZLE PIPE / SHELL.

20. ALL NDE SHALL BE AS PER APPROVED NOE PROCEDURE.

21, LIFTING ACCESSORIES AS TAILING LUGS, TRUNNIONS AND LIFTING LUGS SHALL BE DESIGNED TO WITHSTAND THE EQUIPMENT LIFTING
WEIGHT CONSIDERING AN IMPACT FACTOR OF 2.

22 QUT OF ROUNDNESS SHALL BE AS PER UGB0 & UG81 OF ASME SEC VI DIV 1.

23 ALL MATERIAL USED IN THE VESSEL(S) SHALL BE NEW,

24 PLATES, 12 IN.[12.5 MM] AND OVER AND LESS THAN 50 MM IN THICKNESS SHALL BE SUBJECTED TO ULTRASONIC TEST AS PER
SA/A435 OR AST8 LEVEL B.

25 ORDERED THICKNESS 1S THE MINIMUM THICKNESS, THERE IS NO NEGATIVE TOLERANCE, ONLY +VE TOLERANCE.

26. ALL NOZZLES AND MANWAYS, EXCEPT NOZZLES WITH ATTACHED INTERNAL PIPING, SHALL BE SET FLUSH WITH THE INSIDE OF THE
VESSEL. THE INSIDE CORNER OF NOZZLE AND MANWAY NECKS SHALL BE ROUNDED TO ELIMINATE ALL SHARP CORNERS.

27. ALL BOLTS / STUDS FOR STANDARD & NON-STANDARD FLANGES SHALL HAVE UNC STANDARD THREAD UP TO 1° AND LARGER SIZES
SHALL HAVE UN THREADING (8-THREAD SERIES) AS PER ASME B1.1 UNLESS OTHERWISE SPECIFIED.

28. STUDS SHALL EXTEND BEYOND NUTS AT LEAST BY 2 THREADS & STUDS SHALL BE THREADED TO FULL LENGTH.

29. STUD BOLTS SHALL BE PROVIDED WITH TWO HEAVY SERIES HEXAGONAL NUTS.

30. ALL MAIN WELD SEAMS SHALL BE CLEAR OF NOZZLES, REINFORCEMENT PADS, INTERNALS, TRAY SUPPORT RINGS, CLEATS AND
STIFFENING RINGS BY HIGHER OF TWO TIMES SHELL THICKNESS OR 50 MM (WELD EDGE TO WELD EDGE). IN CASE THE SAME IS
UNAVOIDABLE FOLLOWING REQUIREMENT SHALL APPLY.

A} NOZZLES WITHOUT REINFORCING PAD

Job Specification for Supply of Pressure Equipment TP—12ZZA—-ME—SPE—-0001

Al General Specification for Welding and NDE for

TP—12ZZA—IP—SPE-0001

Pressure Vessels and Heat Exchangers

Job Specification for Painting TP—=1ZZZA-PI-SPE-0003

Specification for Identification of Piping and Equipment |NR-0ZZZZ-CV-SPE-0021

Fabricated nozzle neck| 1 100% As per Arpruved Inspection and Testing Plan
Dish Ends 1 100% E““"‘e“
Shell 1 100%
Joint Radiography Ultro— Magnetic  Dye pe Tests
Part eff. % sgh;\ic particle net&ont specimens

Spare Parts, Special Tools and Consumable philosophy |TP—1ZZZA-PQ—PRC-0005

Others| | Standard Construction Drawings for Pressure Equipment|TP—1ZZZA—ME—STD—0001

Tests (Test reports incl. oppraisals are required in all cases)

§pecificction For.CS Components Used in Sour Service NR—0Z27Z—P|—SPE—0025
in Petroleum Refinery

N | Pocking Marking and Shipping Specification TP—1ZZZA—-PQ—SPE-0003
Specification Supplement for Carbon Steel Vessels NR—-0ZZZZ—-ME—-SPE-0026
Specification for Boiler Quality Carbon Steel Plates NR—-0ZZZZ—-ME-SPE-0031
Vendor/Contractor Documentation Procedure TK—=12ZZA-DC—-PCP-0001
Project Data and Informaotion Handover Specification NR-0Z22Z-IF-SPE-0001
Technical Document Numbering Specification NR-0ZZZZ~-GE-SPE—0001
Specification for Identification of Piping & Equipment |[NR—-0ZZZ-CV-SPE-0021

A Standard TP For Site Fabricated Equipment -
e Spares

Nozzle M1/M2 1+1/4" 8UN MIN: 141 kN/ MAX: 248 kN Mandatory. spare parts Gaskets : 200% (2 sets of each installed gasket)
Nozzle/Flange Bolt Size BOLT TIGHTENING LOAD Ty-epare:p Bolts : 20%(min.2)(for each gasketed joint)

Bolts tightening moments(As Per ASME PCC Ed. 2019)

Gaskets : 200% (2 sets of each installed gasket)

Savnissleiing: Spars e Bolts : 20%(min.2)(for each gasketed joint)

Acceptance Code
1 APPROVED

WITH MINOR COMMENT

This approval does not release the vendor / supplier
from full responsibility for his design and fabrication.

Date:  May 2, 2023
Name: Mamie, Vaibhav  HAS
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05/04/2023 |REVISED AS PER COMMENTS |SAGAR P. | LAUT W. |[VITTHAL N. |D.P.THORAT

ISSUED FOR APPROVAL 3
Reason for Issue Prepared | Checked | Approved Mﬁi

g8j
i
:
?
-

Part Materials Remarks

Shell SA-516 GR. 60N

Heads SA-516 GR. 60N

Shell Flange =

Supports 1S-2062 Gr. £2508

Exernals Direct Welded SA-516 GR. 60N

Nozzle pipes SA-106 GR. B

Nozzle Flange SA-105

Interncls Welded SA-516 GR. 60N

Internais Removable SA-516 GR. 60N

Bolts/ Nuts Inside -

Boits/ Nuts OQutside SA 193 Gr. BIM / SA 194 Gr. 2HM

Gaskels Inside -

Gaskets Outside Spiral Wound goskets

Gaskets Shell flange =

Davit 1S-2062 Gr. E2508

Name Plate Brackets A

Lifting Lugs / Trunnions 1S-2062 Gr. E250B

Anchor Bolts IS 2062 : E650 BR OR A 193 GR. B7 (BY OTHER)
Document

belonging to drawing

MGF. BY FABTECH PROJECTS & ENGINEERS LTD.
CORPORATE

FABTECH NEAR PAN CARD CLUB ROAD, BANER,

ANY WELD SEAM HAVING DISTANCE (WELD EDGE TO WELD EDGE) TO NOZZLE WITHIN SOMM (BUT NOT FOULING WITH WELD SEAM) = S R e PUNE - 411045
SHALL BE FULLY RADIOGRAPHED AND DYE PENETRANT EXAMINED TO A LENGTH EQUAL TO 100MM ON EACH SIDE MEASURED FROM tkiS Indio / Vendor tkiS India / Vendor
NEAREST POINT TO NOZZLE EDGE.
ANY WELD SEAM FOULING WITH NOZZLE OPENING SHALL BE FULLY RADIOGRAPHED AND DYE PENETRANT EXAMINED TO A LENGTH S ; E:: ;‘:sg:"'/ T % ; :::g:: for Woiiictiving/ @ th ssen kru
EQUAL TO 3 TIMES OF OUTSIDE DIAMETER OF NOZZLE LE. 1.5 TIMES OF OUTSIDE DIAMETER OF NOZZLE ON EACH SIDE AFTER - g
INSTALLATION OF NOZZLES, NOZZLE TO VESSEL FILLET WELD SHALL BE PROVIDED WITH SMOOTH CONCAVE RADIUS. g i % i Eﬂf lév:omﬂigon g ::b"zad“':g With Comments y pp
8)IN CASE OF QTHER ATTACHMENTS LIKE INTERNALS, SUPPORT RINGS, CLEATS ETC. IS FOULING WITH WELD SEAM, THE WELD ar Engineering - = - - e
SEAM PORTION COMING UNDER THE ATTACHMENT PLUS 100 MM LENGTH ON EACH SIDE SHALL BE GROUND FLUSH. FULLY > % g 5 For Enquiry g % 2 ::fam‘?é"’:ﬁdﬁ”"bmﬁ.. oot @ thyssenkrupp Industrial Solutions (India) Private Limited 2021
RADIOGRAPHED AND DYE PENETRANT EXAMINED BEFORE WELDING OF ANY SUCH ATTACHMENT. 6 For Order Plocement 2 ormati D % 4500025832~ /22.12.2022
31, ALL NOZZLES FABRICATED FROM PLATE, IRRESPECTIVE OF THICKNESS OF PLATE. SHALL BE 100% RADIO GRAPHED, g’ § (1 7 Final & Approved g % : ::':‘”m‘f os Noted/Resubmit egl; :o}: goo "No - /
32. ALL NOZZLE TO SHELL WELDS (ROOT AND FINAL RUN) SHALL BE EXAMINED BY MAGNETIC PARTICLE/ DYE PENETRANT EXAMINATION . . O 3 [18 Released for Constructi i - =
33. ALL COMPLETED EQUIPMENT SHALL 8E CLEANED INTERNALLY AND EXTERNALLY TO REMOVE SCALE. DIRT, SAND, WATER AND As per MDS, Only NACE and Wet H2S service reqUIred : eRaaeC TOF ARSIME0N . Vendor's Document To-| FSHO-514-DR=1P25-VV=3031=001
FOREIGN MATTER. ¢ 2 : :
34. CENTER OF GRAVITY IN THE SHOP FABRICATED CONDITION SHALL BE MARKED CLEARLY ON OPPOSITE SIDES OF THE VESSEL. HIC resistance is not requ"ed' Contract No. Document 1D Part ‘
35. THE NOZZLE FLANGES UP TO 24° NPS SHALL CONFIRM TO ASME B16.5 FLANGES ABOVE 24 NPS SHALL BEAS PER ASME B16.47 SERIES A i N3
36, ALL ATTACHMENTS WELDED TO VESSEL SHALL BE OF SAME MATERIAL AND GRADE OF THE SECTION TO WHICH T IS ATTACHED ANDTO. | (AS per email dated 14-03 2023) Y -6733 TK=1P25-W-3031-0001-001 e NUMALIGARH REFINERY LIMITED
BE SUPPLIED BY THE VESSEL VENDOR. o
37, ALL CARBON STEEL MATERIAL SHALL BE KILLED QUALITY JKCS AR Store Location: Server/Share BAR-Code PROJECT:
B 38 UNDER WET H2S SERVICE. THE REQUIREM i 3
38 mca;ason c?usrgwggl PLLiETEc::LALEL%OT EXCEED 0.18%, ADDITIONALLY, ONE OF THE FOLLOWING REQUREMENTS FOR CARBON ShorsLopolion: Foher Rt Bk e
 EQUIVALENT BASED ON HEAT ANALYSIS SHALL ALSO BE SATISFIED : CARBON EQUIVALENT CE = C + NN + (CR + MO + V)5 = (NI + CU15 = DRAWING TITLE : GENERAL ARRANGEMENT DRAWING FOR 11
SHALL BE <= 0.43 FOR PLATES WITH THICKNESS < 25mm & <=0.45 FOR PLATES WITH THICKNESS > = 25mm. OTHER CHEMICAL COMPOSITION Store Name SYSTEM DESCRIPTION : MAIN FRACTIONATOR REFLUX DRUM
RESTRICTIONS AS PER NRL SPECIFICATION NR-0ZZZZ-PH-SPE-0025 SHALL BE COMPLIED. - (1P25-VV-3031) Al
49.UABONESS OF WELD METAL & HAZ AFTER PWHT SHALL BE < = 185 BHN Pro. Unit [Con. Unit [ITEM Na. A [Group Iomf No. | Cat. Code lm. Code lsaoms Originator/ RP | Drawing] Sequence | Rev
;d\ - - - - - - 01 | Contractor | As%et Code| Dise | Ko | “Type’|  Kumber |
— TK |1P25A | ME |0038| GAS| 0001 01 | 10F1
i6 | i5 [ 14 I i | 1 ] I 7 [ [3 | Ifr 4 [ 3 I 2 I




i T i T i T i np iz T i T i T 5 N . I 7 T 3 T 5 0 7 T 3 T z I i
~ 20684 OVERALL LENGTH Design codes: ASME Sec. VIII Div. 1, Edition 2021
16800 T.L. TO T.L. Pressure chamber SHELL Inspection by:  TPIA
L V1B 10600 x 20 THK. 1100 5000 x 22 THK. Check davit orientation on\;/iew Vi-v1 Design pressure (INT/EXT) kg/cm*(g) | 3.5 / Note-o Supervision of manuf. by: FPEL L
B @ 25 THK. @ It should match with Plan View Design temperature (INT/EXT) c 150 / Note-a Shipping weight: 4 ﬁ
TYP. 3 <Al> A A 3 (c1) Corrosion allowance (INT.) mm Shell: 3/Boot: 6 |Empty weight: kg
1) m o . - - Frtac]
Other additional ol 0 Operatin ht: ki
a § - o Bl iiSle 8 §%| 2 Q@@@@ .er a : |.|on allowances mm pfa ing weig kg
S 82' Egl gl=iiaic S| =z g Joint efficiency (SHELL / HEAD) 1.0/ 10 Weight at retest: kg
g o alE ol deilale B Bl 4 o Radiography (RT1/RT2/RT3/RT4) RT 1 Mfr's Serial No.: FSHO-498
= 3 dlé d%, ] I 7 b & ,_[ Material CS. Yeor of manufacture: 2023
K B l niial test 2
> | I nitial test pressure k Wind shear:
- ) Ll o =al at top withpfwater/pif 9/em{g) | 10.556 e 4 N
=3 ] o3 @ @ > ) o LETNG LUG H ; Position: Horizontal (Shop) 649968 | Wind moment: -m
W3 F- H '] 5 o ‘we' © o o, < " ’ml 5 i : Operating pressure kg/cm¥(g) | 0.57 Seismic shear: N
v 7 H LS.3A Yo 3 L i e o 35- ) 2 F ST ~ .
| AdS oo T 1 J w3 1 o 3 { ‘ ’ : Operating temperature ¢ | 50 2505286 | Seismic-momerfPy{ 246674 3IN-m |
LSIAA LS.5A LSTA ) W3’ . : Retest pressure kg/cmi(g) | 5.143 MDMT: 5 'C
i Ao L o) oo} £ Lsa 3 o | ; at top with wgler/{l( ) P ——
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