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19000-00T —Ad—T /\ WASHER WELD AT SITE 32 Nos.- M64 ANCHOR BOLTS 4 » 4 4 SERVICE SULFIDING CHEMICAL DRUM
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' ' (TYP.) °C) INT/EXT
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- | | \) ! BASE RING / HYD.TEST PRESSURE MPa / (kg/cm ) (g) AS PER UG 99¢ 1.89 (19.299 ) AT 16 °C (MIN) / 48 °C(MAX) (VERTICAL, AT TOP-AT SITE)
2:1 ELLIPSOIDAL DISHED END & ' L | | ! 0.D.OF SKIRT 250 211
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14200 (HOLD) P 4 TN STIFFNER RING
A JIGSET 14080 = f— - — e —  — @ ———————————————— [p— ————————T'—L'— ———————— —1 ANCHOR CHAIRS (32 NOS . ) . 7 I/ 10 THK. (0.D.6364 /1.D.5964 x25THK A DENSITY OF FLUID: Kg./ m3 1030 SPECIAL SERVICE :NO
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z E £oY CS-5 | ! SLNO. |  DESCRIPTION MATERIAL REFERENCE MATERIAL SPECFICATION 3-PV-100-U0163 BOI6-RUF-LT-504-MS-FD-BHEL(1)-02362 | FIRE PROOFING DETAILS FOR SULFIDING CHEMICAL DRUM (504-V-315) -
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23 g‘é’% S | | 5] 5 — ?’ 29 32 THK. x 2490 x 9318 SA 516 GRJ0 3
Sz 85 % : i = - N 10 s\ 'V 04 | SHELL SECTION-II 1560 2078 0000 3862.12
o ! i i | _.'i L 32 THK. x 1650 x 9318 SA 516 GR.70 2
ok cs6 ! ol & o | ] SHELL SECTION-I 1560 2078 0000 5828.29
g = zo | | § REF. EL. = = 20 @s | i |# W% 53 03| 3 THK. x 2490 x 9318 SA 516 GR.70 )
2 uET ! = R e s S HOLE | |
== ' S} < = | L — BOTTOM DISHED END 1560 2078 0000 1234447
: E § i 08 o | | No10 = | A A // 02| 40 THK. x ID 5900 3-PV-010-U0104 SA 516 GR.70 1
5223 | ! z - 16THK. VENTHOLE = L 01 | TOP DISHED END 1560 2078 0000 12344.47
> 58& E 2l 31 . ! 8 z 40 THK. x ID 5900 3-PV-010-U0104 SA 516 GR.70 1 E
p-r-ta o ; ! E: 2 é i = g CRAWING NUMBER IFEM-NO|  MATERIAL CODE [-[F | UNIT WEIGHT
=50= & -4 % | ] S - 57K A1t \ 08 30° 3|3 PESCRIPTION VARNO| MATERIAL SPECN [Sf8+] quanmiTy
5EE3 i | __NAME PLATE = \28 1 T
=38 T i | Z L 2THK. SECTION-A A ) )
5559 o I T ) 15 S o7
2. gs 2 . | —(2A . R TYP. WELD DETAIL OF SHELL TO
= I T S -] S Y S S DETAIL OF LIFTING TRUNNION RADIAL NOZZLE WITH R.F. PAD
| (FOR NOZZLE - 10) B
2 ‘v PAD —— SHELL 2 -
SHELL P Y PAD - / \__
) ? ? 5 DRG. CATEGORY: :
N FAB. PIPE DRG, CATEGORY: ] EIL REVIEW/APPROVAL VPTLNO.:
02 ;/ o T 60° SCH. DATE OF SUBMISSION CODE:
02 A DOCUMENT STATUS CREVIEW CODE 1 - NO COMMENTS
2:1 ELLIPSOIDAL DISHED END I b v PROCEED WITH MANUFACTURE / FABRICATION
12—-14 1D.5900, 40(NOM.)/32(MIN.);50 S.F. | / STATEMENT OF SUB: CONSTRUCTION AS PER THE DOC/UMENT. /
- 0 3 CREVIEW CODE 2 - PROCEED WITH MANUFACTURE
F 4@— 90° L.R. ELBOW [TO BE MADE IN 16 PETALS(APPROX.) , FAB. PIPE - 4 WELD DETAIL OF O] FINAL FOR CODE.I O ASBULLT EVIEW CODE 2+ PROCEED WITH MANUFACTU =
A 20 —— L-SEAM FOR 1SSUED FOR COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.
ELEVATION DETAIL—K1 TRUNNION FAB. PIPE O ASBULT O INFORMATION | CREVIEW CODE 3 - DOCUMENT DOES NOT
12—14 DRrIAIL—K]1 DETAIL-K2 DETAIL—K3 . CONFORM TO BASIC REQUIREMENTS AS MARKED.
@ 1 5 =222 A [0 CONSTRUCTION [0 REVIEW RESUBMIT FOR REVIEW.
@ 1 5 | ON BOT. D'END [R - DOCUMENT IS RETAINED FOR RECORDS.
! 0° A PROCEED WITH MANUFACTURE / FABRICATION
1 5 '50 | 2 w w [Cv-voID
4@ e ' FLANGE DIMENSIONS NAME  DICIPLINE SIGN.  DATE
2o == = oy
| 7 — ASPERBI6S |
- %, y S |
09-11, N LWN NOZZLE DETAILS i
5 74 09-11 01 | ISSUEDFOR APPROVAL PSK | SKM PKS 06.10.20
09—11 b\ 4 L':B . y( D I'IILIEOI\TI NI\%%I%II%E (?I\IIEE) CLASS | 0.D ;FSIf LG. | VAR.| QTY. ( 00 | ISSUED FOR APPROVAL KKR| SKM | PKS 300620
: oL OF L.SEAM FOR REV. DESCRIPTION DRN | CHECKED |APPROVED |REVIEWED | APPROVED |  DATE
/ SHELL SECS. LILIILIV,V & VI 15 3 2 600 84 16.6 190 2 1 R10 OWNER HINDUSTAN PETROLEUM CORPORATION LIMITED
G LARTHINGLUG I/ i / 16 4 ) 600 84 16.6 705 0 1 VISAKH REFINERY MODERNIZATION PROJECT
26—30 Lirmine TRUNNION i onTopEn/N17.18 i / ©) (TYP.) EPCC-03 PACKAGE FOR RESIDUE UP-GRADATION FACILITY (RUF) G
) * : 16.6 S| PMC:
) . 7
v 1000 |/ 18 5 o) 300 84 798 2 1 t1 mﬁ ENGINEERS
2224 ~o70- U] /Y ’ 166 a2 icfcs K22 INDIA LIMITED
‘ ; @—— 15 7 2 600 84 ' 190 2 1 O.D. (S1ICTY ERRDIE O IRT) (A Gowt. of India Undertaking)
| == 4 [ 1 |} B— LSTK ‘ R R
\ ontokpEND |\ 16 ! urting TRunNion 26 —30 33 8 E-H 2 300 84 6.6 190 2 4 ' CONTRACTOR: L & 7_ H}/d/’@ Cq /’b on Eﬂ g Ineerin g
55 _J—
) 2 1 ! DETAILED ENGINEERING -
\ | VARIANT -2 CEVIER L&T - CHIYODA Liwred
SHELL SECS. LILIILIV,V & VI \
i \ FOR ITEM Nos. 15,16,18,33 L&T - CHIYODA umien
> S e Civas.d
\ ¥ . VENDOR : VENDOR PO NO:
\\ e 75 09-11 O] REVIEW CODE | - NO COMMENTS PROCEED WITH MANUFACTURE / B’#Il REFINERY/75000-66912/NG
\ FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. DT:18.03.2020
N\
, O] REVIEW CODE 2- PROCEED WITH MANUFACTURE/ FABRICATION /CONSTRUCTION i imi
Y N AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. Eg:rﬁggaggezt%csﬁﬁnﬁd VENDOR DWG. NO:
7 A O REVIEW CODE 3 - DOCUMENT DOES NOT CONFORM TO BASIC :
H D REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-100-U0137, REV.0 H
SSgb == O R-DOCUMENT IS RETAINED FOR RECORDS. PROCEED WITH
] ===g5===" MANUFACTURE / FABRICATION ; oDégEz 0 SICASL(F MLE SHELL ASSEMBLY DETAILS FOR
9 180° U V-vob — : SULFIDING CHEMICAL DRUM
= DEPT: HT ENGG
15 @ - - ITEM NO. 504-V-315
S NAME PLATE
Q PROJECT: [ CUSTOMER REF. DRG. NO.: SH.
BRACKET DRN BY: TRK
PLAN VIEW COMMENTEDBY | REVIEWEDBY | APPROVEDBY DATE N BO16-RUF-LT-504-MS— |02 of 05
(STIFFENER RING NOT SHOWN) THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER OF THE || CHK BY: SKR ’ FD-BHEL(1)-02352 REV. 01
FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS & COMPLIANCE
* FOR ACTUAL ORIENTATION, PLAN VIEW TO BE REFERRED T T T P TS,
2 | 3 | 4 5 6 | 7 8 9 10 | 11 12



o 1 2

R

3 | 4 | 5 | 7/ | 8 9 | 11 12
29820-(I)’IHHH-(IJ-SW—WQ-J.’I-JIIH-9IOE[ ‘ON “9Ma i 32 Nos.- @76 HOLES IN COMP.PLATE & 32 Nos.-76
30 0% 20THK. TOP RING OD 6344 WIDE SLOTS IN BASE PLATE FOR M64 ANCHOR BOLTS 185 SPECIAL NOTE:
8€T0N—-00T—Ad—T1 01-02 3 01-02 17 TACK WELD AT SHOP @130 EQUISPACED TO STRADDLE N/S CENTRE LINES. — BHEL SHALL ENSURE COMPLIANCE OF ALL DIMENSIONS/SKETCHES IN THIS
o - 6 7 ~— S
N D40 TIHE —l li ~—-| 7 9V’ BY OTHERS 067 o 80 MANUFACTURING ASSEMBLY DRAWING W.R.T GENERAL ASSEMBLY DRAWING.
e L1 l T [ ] .
) < | SKIRT i 1 z
< I 05 ! p 55 ¢ 45° - | - g
| 72 | Dx4 o) 16 | | _|| 276 HOLES d ] -3
' ! NOTCH (yp) op. —
A - - l_ ________________________ 1: L_ _________ = —-— 60° al ”A” | "A” S 16 110 % A
' ~ 1 N O
: | er Q 4 / < r | —; 06 _ |- 2
| | \DL ! 17 e e 20 THK. ! e
! ! __Eg__ & FULL PENETRATION | \/979 \\; |
01 ] Q I | LB U WELD | | 9
i I | A\ Sl ! | RN Bl 9 SLEEVE PIPEQ3
PKIRT OD 5956 x 25 THK, TYP.WELD DETAIL OF ) | 04 E—
] 03 I L—SEAM/C—SEAM FOR g | BOTTOM RING ID 5686 -
|
’ ] B | SKIRT SECS. I & 1II SKIRT OD 5956
@ % ! : Eg S A ORIENTATION OF SLOTS / BOLT HOLES
B.C.D. 6164
02 | | 17 3 | IN BASE RING & COMP. PLATE 15[ ]
09 2ox EARTHING M | ! x_[ ; SKIRT BOTTOM RING OD 6286 (8 SEGMENTS) 80 Léo
0s. !
| S 1| @ AN DETAIL OF I
LUG @ 180° APART 3 | | 3 I A -, DETAIL OF
. | ¥ — X 71708 10 THK. 17 25SQ.BAR MADE FROM PLATE -
e | | B —RojpoyL0=10 g 7 / oo ANCHOR CHAIRS (32 Nos.) A E !
S| ! v [
B ——=m 7)F | ’ = 2 MR | B
0 I | I | - / ,4 - 9 [ OF SKIRT FOR BASE PLATE . iH R
| T | | °© \ [
D . = _ o) 50 REF. ELE. w4 < D
| | | : . A~ | e I vAu— o |2 R
| | / 4 &~ V1
o | J 00 |25 | & L
< j ! Il v |
32 Nos. ANCHOR CHAIRS i ! B.C.D. 6164 i = -y X 1 Ny |
FOR M 64 BOLTS ' ' = 3 T [ 3 ; L (s S —— et J
50 THK. INSULATION [\ 3 0 200 i L
| BOTTOM N - | i -
ELEVATION SKIRT INSIDE / | 175 ! 5y | PAD-PWI XXX 114.650
T 1
DETAIL OF GROUND FLUSH FOR BASE PLATE ONLY / /\ DETAIL OF NOZZLE - PWI1 O.D.546 x 1.D.273 x 25 THK. IS 2062 E250B 2
EARTHING LUG —4— e s s == 53 | FAB.BEAM MIDDLE PL. XXX 28.462
GTY. 2 N, TYP. WELD DETAIL OF DETAIL OF LADDER RUNG A, o T
SHARP CORNERS TO BE ROUNDED OFF : PL. :
BASE PLATE SEGMENTS 22 | 10 THK. x 100 x 2789 IS 2062 E250B 8
5| | FAB.-BEAM MIDDLE PL. XXX 161.766
c - 185 11 16 THK. x 218 x 5908 IS 2062 E250B 1|C
TAILING LUG 4 161 Y 4 /|/— »0 | FAB.BEAM TOP&BOT.PL. XXX 163.250
Y 50 THK. ) 16 THK. x 220 x 5908 IS 2062 E250B 2
= T 18 Y 19 | TAILNG LUG SIDE COVER PL|. XX 3.000
| I = “‘ 20 THK. x OD 180 /ID 90 IS 2062 E250B 2
i F—————=—=—=—=—=—=—=—=—======= i _ | TAILNG LUG PLATE XX 76.358
10-15 [ e — F-—— H@ g & A ! 20 THK~i | 20 THK. - 18150 THK. x 461 x 422 IS 2062 E250B 1
@ 16 b : —— 14x45° | 3 - 4 N 3 g A 17 | LADDER RUNG XXX 2.826
] ] | (TYP) \ | . lff)gpcfl s . ] B 25 x 25 x 900 LG. IS 2062 E250B 7
lo & ! : SKIRT BASE RING g o : V) REE. P| gg =111 = A o [ HAND GRIP XXX 2355
L ELE. 3| §2 19 Z 25 x 25 x 750LG. 1S 2062 E250B 1
EsEy T SKIRT OD 5956 3 S
Eody 09 T = |5 | HANDLE XXX 0.293
N D) ! DETAIL OF STIFFENING BEAM | T o/ Ravey + ! OB x LS. SR 4
g8 % N Lhladn UL 9iTLANINY DLAY | 19 %W H PIN - AOI & AO2 XXX 0.003
£==3 : : 10 x 100 x150 BEAM x | 09 141 g6x 15 LG. 1S 2062 E250B 6
=Z \
=) % - (cé : : 2789 Lg. MADE FROM PLATE 2 6 13 SIDE COVER - AOI & AO2 XXX 1.042
=288 | ! | 25 g 23 0.5.0F SKIRT ‘ BASE RING / 20 ’ 6 0.D.540 x 3.15 THK. x 25 LG. 51079 >
Z;—j a § . D : : CL. OF L-SEAM FOR — 250 t 211 VIEW — P 12 COVER PLATE - AO1 & AO2 XXX 5540 |D
Shb E R SHELL SECS. LILIILIV,V.VI & i 185 0.D.534 x 3.15 THK. 1S 1079 2
= RN SKIRT SEC. VILVIII, X ACCESS PIPE - AOl & AO2 XXX 34.605
o o -
cudz :—::::::::—::::::::—::::::: i :::::::—_:::::::::::::::: | DETAIL OF TAILING LUG (1 NO. %0 W %0 A\ | 11| D500 14 THK. x 185 LG, 1S 2062 2508 2
=ZWwm
$58s b ! A 10| PAD-AOI & AO2 XXX 114.650
ZEEE o | 0.D.1028 x L.D.531 x 25 THK. IS 2062 E250B B
2 E couw ! | 14 3 NOS. PINS @6 x 15 Lg. EQUISPACED. A 00| SKIRT VENT XXX 3134
&lo s E"; 101 o : 100NB x 40 SCH. x 185 LG. SA 106 GR.B 4
g ‘2’ g a E _________________ —L-I _}_ _________________ _ | 1 O 250 WIDE x 25 THK. PAD A 08 EARTHING LUG XXX 0.589
<C — H N
R i A 10THK x 65 x 125 SA 240 TYP 304 2
EH8Eeu 11 | —t—-—f——"1 =
Borut H i ) sk 15 i 07| washew 5
(=] o —
fees, 5 A 1 . 5 |—2NOS. @ 12 HANDLES | 0.D.130 x L.D.67 x 20 THK. IS 2062 E250B 32
<zgzz | 0 T /\____ I — - + I 06| RIB XXX 12.853
LG- % =9 CL. OF L-SEAM FOR ——=—————= ——=—————= ________i i_ _____________________ 1 \ m 20 THK. x 194 x 422 1S 2062 E250B 64
o :% = SHELL SECS. LILILIV,V.VI & Ly ! T 9 H 05 | COMPRESSION RING XXX 1471.180
=233 SKIRT SEC. VILVIIL IX Y | i 5 0.D.6344 x LD.5956 x 50 THK IS 2062 E250B 1
< 2w Il i - XXX 2480.080
=YW R 04 | BASERING -
S2efF H | 0.D.6286x1.D.5686x56 THK. 1S 2062 E250B s
Zz_a N SLEEVE FOR NOZZLE - PW1 XXX 11.756
=5 % . 4 o % | /\ DETAIL OF SKIRT VENT A\ 03 | 250NB x 40SCH. x 185 LG. SA 106 GR B 1
g 09 v ! X 09 ! 16 x 220 x 250 BEAM x S K/ (SV 1-4) 07 | SKIRT SECTION-II - 4290.469
ZEES B | ol |l £ = 25 THK. x 2444 x 9316 IS 2062 E250B 2
%34 1yl 2908 Lg. MADE FROM PLATE | 5 SKIRT SECTION-I 2152257
o 2 ! — - - 52.23
§ § § s TAILING LUG 2 1 24 4 !==/L, 2 O & 2 1 01 25 THK. x 1226 x 9316 SA 516 GR.70 2
2.2s 180° SUPPT. BEAWIS — S~ 200 = ITEM-NO|  MATERIAL CODE &% UNIT WEIGHT
NAME PLATE | 1000 1000 e =Alae DESCRIPTION g DRAWING NUMBER O|
] BRACKET I . 2(==2 VARNO[ MATERIAL SPECN |<[B4 QUANTITY
19-—20 TALING LUG gz
0-10=15 220 PLAN VIEW & o / / |
o Iy XrS N -y
20 16 © 12 VIEW-"B-B” ‘ \ %Rs% %/é]T(Eﬁgg: [®] EIL REVIEW/APPROVAL VPTL NO:
N\ | — 80 3.15 THK. — 0 # ( ) oo
\ 1 ] 100 3 0 R ! SCH. DATE OF SUBMISSION :
PLAN VIEW Ko . = TYP. | N 16
| ; | 22 10 - HINL6 DOCUMENT STATUS CREVIEW CODE | - NO COMMENTS
| N\ = - - - PROCEED WITH MANUFACTURE / FABRICATION
* FOR ACTUAL ORIENTATION, PLAN VIEW TO BE REFERRED | ® —r 2 Nos. @6 HOLES vv R Rer (1] R A SHATRIENTORSUY CONTRUCTIONASPER THEDOCUNENT.
= , — " = 23 N7 ) | HOLES AT 180° APART / ORIENT. || | SQ. BAR CREVIEW CODE 2 - PROCEED WITH MANUFACTURE F
| \ﬂ 17 -1 2 R MADE FROM [J FINAL FOR CODE:-I O ASBUILT / FABRICATION / CONSTRUCTION AS PER THE
2 1 [ 9 I Wl T R COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.
2 il /9 . 185 60° 0 Il [PLATE ISSUED FOR
| i = ! CREVIEW CODE 3 - DOCUMENT DOES NOT
' T : 2_2/ I S 0 ASBULT ) INFORMATION CONFORM TO BASIC REQUIREMENTS AS MARKED.
20/ | ° - DETAIL OF ACCESS OPENING - A0 1 & 2 b o D COWIRUCTON HRER | R O RN ook
” ” o= SECTION-_E-E VN bY— PROCEED WITH MANUFACTURE / FABRICATION
SECTION-"A-A SECTION— C—C o
L-SEAM OF ITEM No.23.25 & 26 SIGN: DATE; LV-voID
8 WIDE SLOT FOR @6 PIN "p” NAME  DICIPLINE SIGN. DATE
(SEE DETAIL-D ) *
| 25 POSITION OF @ 6 PIN -
15
- DETAIL OF HAND GRIP
o ]
i | 01 | ISSUED FOR APPROVAL PSK | SKM PKS 06.1020
i 00 | ISSUEDFOR APPROVAL KKR | SKM PKS 3006.20
w} 37° N/ | REV. DESCRIPTION DRN | CHECKED |APPROVED |REVIEWED | APPROVED | DATE
1 ER ===
| OWN HINDUSTAN PETROLEUM CORPORATION LIMITED
G - GHE) VISAKH REFINERY MODERNIZATION PROJECT
| ~Y7 | EPCC-03 PACKAGE FOR RESIDUE UP-GRADATION FACILITY (RUF) G
PMC:
o VIEW-"D" saillcireT ENGINEERS
DETAIL-"C VIEW-D gBarfalisics & INDIA LIMITED
(HTOF ST O FRH) (A Govt. of India Undertaking)
LSTK . .
CONTRACTOR @ L& T Hydrocarbon Engineering
) DETAILED ENGINEERING —
CENTER L&T - CHIYODA vimrren
L&T - CHIYODA
LIMITED VENDOR: (e VENDOR PO NO:
CI REVIEW CODE I - NO COMMENTS PROCEED WITH MANUFACTURE / B’#Il REFINERY /75000-66912/NG
FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. DT:18.03.2020
O] REVIEW CODE 2 - PROCEED WITH MANUFACTURE/ FABRICATION /CONSTRUCTION : i
AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. Bharat Heavy Electricals Limited VENDOR DWG. NO:
UNIT: HEAVY PLATES & VESSELS PLANT
[ REVIEW CODE 3 - DOCUMENT DOES NOT CONFORM TO BASIC
H REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-100-U0138, REV.0 |H
[ R-DOCUMENT IS RETAINED FOR RECORDS. PROCEED WITH :
MANUFACTURE / FABRICATION ; oDégEz 0 SICASL(F TITLE: GENERAL ASSEMBLY OF
L v-vo — : SULFIDING CHEMICAL DRUM
DEPT: HT ENGG. ITEM NO. 504-V-315
PROJECT: . .NO.: .
DRN BY: IRK OJEC CUSTOMER REF. DRG. NO " S(k)lf 5
COMMENTED BY REVIEWEDBY | APPROVED BY DATE SN0, B016-RUF-LT-504—-MS—
THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER OF THE CHK BY: SKR "’ FD _BHEL( 1 )_02352 REV. 01
FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS & COMPLIANCE
WITHALL APPLICABLE REGULATIONS AND WITH THE REQUIREMENTS MADE IN APPBY: PKS
PURCHASER SPECIFICATIONS. : CADREVSE THS DRG. USING CAD SYSTEM ONLY  FILE:
3 | 4 5 6 | 7 8 9 10 | 11 12
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ALL RIGHTS RESERVED
AND  INFORMATION ~ CONTAINED  THEREIN ARE  CONFIDENTIAL AND  THE

.

4Nos. 215 HOLES
ON BOTTOM EDGE OF
PIPE 90" APART

(HOLE BOT. EDGE IS

TO BE TOUCHED WITH
BOTTOM EDGE OF PIPE)

PART OF THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY
MANNER OR USED FOR ANY PURPOSE  WHATSOEVER, EXCEPT WITH THE PRIOR WRITTEN PERMISSION OF LTHE.

PROPERTY OF L&T HYDROCARBON ENGINEERING (LTHE) AND THE COPYRIGHT THEREIN IS VESTED IN LTHE NO

THIS DOCUMENT AND ANY DATA

2Ge20—(T)IIHE-qI-S co20N-00T—-Ad—-¢€
—$0C—1T-ANd-97104" ‘ e SPECIAL NOTE:
ON O&IG ON D40 T4HY BHEL SHALL ENSURE COMPLIANCE OF ALL DIMENSIONS/SKETCHES IN THIS
MANUFACTURING ASSEMBLY DRAWING W.R.T GENERAL ASSEMBLY DRAWING.
A 07
mm 1/2” UNC x {75}LG.
& 12 n MACHINE HEX. BOLT 01
< gID 127 x 12 THK.% TWO NUTS
T SOV |
2 04
A L) 02 A
| N
[ N ]
T \ .
s (TYP) ;!; L y TOTAL WEIGHT: 8.393 Kg
QA et Q | 07 | MACHINE HEX. BOLT WITH TWO NUTS 0.120
P g Ay | 1/2” UNC x 75 LG. SS304L 2
v ("JJJ'I'U‘,vavxvxvxf:, 01 g | VORTEX BREAKER VERT. SUPT. PL. 0343
b V‘V‘"V‘V‘V"‘V‘V‘VA“V"‘V‘V“'AV‘VA"V‘V‘VAV‘V"‘V‘V‘VAV‘V
' (RHARHRHARHTHDADADHADHAADK) _— 22 THK. x 32 x 75 SA516 Gr.70+NACE 2
o | A |deRaRe | XET,
5% B |[earendeaaranay| [\ © 05 | 73 Tk x 32 55 T SA516 Gr.70+NACE 2
S N oxgeIgexgege:ge:ge:g#xgeIge:ge:gexgeIgexgexo N . X X r 704+
DR DRHR R R AL \ 04 | VORTEX BREAKER TOP PLATE 1.709
7 i~ SECTION=_Q Q 0D 152 x 12 THK. SA516 Gr.70+NACE i
I — 03 | VORTEX BREAKER PLATES 1.144
] I N 12 THK. x 260.6 x 56.5 AS PER DRG. SA516 Gr.70+NACE 2
Te) [[1 \ /
. A\ NO :!: i \ / 02 | VORTEX BREAKER PLATE 2.571
p %L JWELD 7 SR 12 THK. x 260.6 x 125 AS PER DRG. SA516 Gr 70+ NACE 1
kN0 % ’ i 12.7 ¢ 95 HOLES 01 | PIPE FOR STRAINER ID 127x12 THK.x127 LG. 0.625
(WELD WHEREVER POSSIBLE) 'i' FROM PL 12TK x 450 x 140 SA516 Gr.70+NACE 1
— o
' = ITEM FEMNO MATERIAL CODE Q|2 | UNIT WEIGHT
¢ 9.5 HOLES ON | N =21 NO DESCRIPTION DRAWING NUMBER Q%
12.7 TRIANGULAR PITCH @1\/ S =) : wrno| MATERIAL SPECIFICATION |38+ QUANTITY
ON ENTIRE SURFACE OF | - T \e A\
ITEM No.01 AS SHOWN -
DETAIL OF STRAINER & VORTEX BREAKER AT NOZZLE-2 DETAIL OF PITCH
BHEL DRAWING No.|CLIENT DRAWING No. DRAWING TITLE REV. No.

REFERENCE DOCUMENTS / DRAWINGS

DRG. CATEGORY:
(USE TICK MARK)

[R] 1]

SCH. DATE OF SUBMISSION

EIL REVIEW/APPROVAL

VPTL NO.:

[ FINAL FOR CODE-1

DOCUMENT STATUS
STATEMENT OF SUB: [1st] [2nd] [3rd]

1 AS BUILT

1 AS BUILT

ISSUED FOR

L] REVIEW CODE 1 — NO COMMENTS
PROCEED WITH MANUFACTURE / FABRICATION/
CONSTRUCTION AS PER THE DOCUMENT.

(] REVIEW CODE 2 — PROCEED WITH MANUFACTURE[
/ FABRICATION / CONSTRUCTION AS PER THE
COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.

CJ REVIEW CODE 3 — DOCUMENT DOES NOT
LI INFORMATION | ™ cONFORM TO BASIC REQUIREMENTS AS MARKED.

(1 CONSTRUCTION L] REVIEW RESUBMIT FOR REVIEW.
[J R — DOCUMENT IS RETAINED FOR RECORDS.

PROCEED WITH MANUFACTURE / FABRICATION
SIGN: DATE: O v-VoID

NAME  DICIPLINE SIGN. DATE
01 ICUSTOMER COMMENTS INCORPORATED PSK |  SKM PKS 22.09.20
00 | ISSUED FOR APPROVAL KKR | SKM PKS 29.06.20
REV DESCRIPTION DRN | CHECKED |APPROVED| REVIEWED |APPROVED| ~ DATE

OWNER HINDUSTAN

PEIROLEUM CORPORATION LIMITED
VISAKH REFINERY MODERNIZATION PROJECT
EPCC-03 PACKAGE FOR RESIDUE UP-GRADATION FACILITY (RUF)

PMC

gisa felldcs

(HIZA TIIDHIT HI39hH)

@ FNGINFERS
INDIA LIMIT

(A Govt. of India Undertaking)

D

L&T - CHIYODA wLimimep

CONTRACTOR @L&T /—/yd/’OCOFbOﬂ Fn Q/oﬂ 66/”/?79

A
03 M2 02 | Z
A | |
‘ S By 4
! ID127 x.12 THK.
2 3 |
L | -
g‘ ; ! ' =) g
VORTEX BREAKER PLATE(2) VORTEX BREAKER PLATE(1) VORTEX BREAKER PIPE
* THIS_PROFILE SUIT TO PERPENDICULAR TO
VESSEL LONGITUDINAL AXIS
1No. 15 WIDEx30 LG.
VERTICAL SLOT
A N ITEM NO.06
-0 22/ iNo. 15 WIDEx30 LG.
| 05 .2 HORIZONTAL SLOT
| N_ITEM_NO.05
- _16_
N VT 7Y | 15
. e
: ! l EIN‘N |
NERviuEn “ |
NSy %
N )
S H% I A 3 S N R T
(WP) | | =mKATYP) v | )
/ a5
4_’/‘1 Y

FABRICATION

[J REVIEW CODE 1 — NO COMMENTS PROCEED WITH MANUFACTURE /
FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT.

[ REVIEW CODE 2 — PROCEED WITH MANUFACTURE/FABRICATION /CONSTRUCTION
AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.

[ REVIEW CODE & — DOCUMENT DOES NOT CONFORM TO BASIC
REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW.

[J R — DOCUMENT IS RETAINED FOR RECORDS. PROCEED WITH
MANUFACTURE /

1 V=VOID
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do Lo N T o A— — NOTE:- z Eg RPN g |oramne nuwees IFEM-NO|  MATERIAL CODE | | UNIT WEIGHT | Tiis Review / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER OF TrB| CHK BY: D.SATISH ) FD-BHEL(1)-02402 REV. 01
ELEVATION LTGRO0, 01-R-U-504-4610-.1) 3|5 v L o Koy | | [ SO0 10 S s & o, ol
—_— TYP.WELD DETAIL OF PIPE TO ELBOW PURCHASER SPECIFICATIONS. APPBY: D.SATISH | CAD pevst Ths oRe. ushe o svsmi oy FILE:
A 1 2 | 3 4 | 5 | 6 7 8 9 10 | 11 12




1 | 2 3 4 | 5 6 | / | 8 | 9 | 10 11 12
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9100-(1)TIHI-VD-SR-¥0G-L1-1nd-9T104
( ) ‘ON "9Ma 98 VENT HOLE DRILLED @ I13|c_)|'!\l|:')\lPFSLANG1E5g; 250 WIDE x 14 THK. PAD 21 3 Nos.—PINS #6 x 15 Lg 8 WIDE SLOT FOR @6 PIN ran /|/
X d d
000—02T—-Ad—9ev2—Addd . FQUISPACED. 05 26 (SEDEM-D) SKIRT T o o e
"'ON "D¥d TAHd I o 15 COUPLING - -
) ol © [2 Nos. 8 12 HANDLES o = - To% TORICONE 38| 30008 _ 1
S - ~—
) , | ’ . ~ - ] 815 HOLE 3 37| PR - -
I ! 1] ; i - - 1
| | |!| X T
| i i = | < INTERNAL PAD - 25.5
| i ::: S < @é_/% ......... _é{_ ! < © 36| 12 THk. x 521 x 521 SA 516 Gr.70 (NACE) 8
: : i N ~ ! / i e 35 | GUssTS - 0.785
! i HI ! % i 10 THK. 100 x 100 SA 516 6r.70 8
I I Il \ | GUSSETS - 0.785
| i T.L. //
§ | : I,I g REF.ELE. ! / 7 ] 75 |_2_5J\LL <~ 341 10 THK. 100 x 100 SA 516 Gr.70 8
< I | I:I /—02 0 —¥ - 7. 10 _THK. 33 | SUPT- STIFFENERS - 6.9
) i ! i e DETAIL-"C" 12 THK. x 80 x 927 Lg. SA 516 6r.70 (NACE) 4
_ | i :5: SUPPORT- FIRE PROOFING 30 | SUFT. STIFENERS — Uk
d | i i - _
= I : :I: ] POSITION OF ¢ 6 PIN /|/ 1P|2PETHK. x 80 x 1035 Lg. SA 516 Gr.70 (NACE) — 4
e} I i ! - -
F | i i:i 3 — 31102181 x 127 x 990 Lg. SA 106 Gr.B 4
) ! i -
- | i I:I > LDJ: 24; 23 DETAIL OF EARTHING LUG 30 I1NzT Ef.ﬂf y P§21 521 SA 516 Gr.70 =2 4
| . ] ~ . X X r.
| : m 18 SUPPORT_I _ 515 TR, o ( QTY. 2 Nos. ) WELD DETAIL OF SKIRT SEC.-XV »g | RIB SUPPORTS - 7.85
! ! K 50 DO NOT PAINT TO TORICONE 25 THK. x 200 x 600 SA 516 6r.70 2
I i il 600 $ -~ = 7
I i i 7-.¥ CL. OF o 5g | SUPPROT PLATES - 15.79
" i : i:i (HOLg.())ONAME PL. BKT. § 2 Nos.— 66 HOLES ~150 !|‘-AD|‘:|32 iuz.[i;z::ToEx 32 THK. SA 516 Gr.70 — 2
. i ! v— B.TL - - -
: : HOLES AT 180" APART 27 50 THK. x 500 x 930 SA 516 Gr.70 1
o : SUPPORT-III | 02
e} HANDLE - -
< ~133 _rp_@”
X SECTION—"E—E VIEW-"D" ~ 261 512 x 310 L. IS 2062 6B 1
= o L-SEAM OF PIPE MADE FROM PLATE - i -
21.26 =] o 1 55 | PN 0.003
- Q =] — 96 x 15 Lg. .
1400 .- DETAIL OF ACCESS OPENING-A01 & 2 ; X 15 Ls A 516 Gr70 (WCE) ‘
o~ X o PLATE - 0.022
—1750 \-2 SUPPORT-V 1, N 315 THK. x 25 x 1690 Lg. 2
-I-_-Q K g 23 | COVER PLATE - 5.53
2 Nos.— 19 o = - YE 3.15 x #534 SA 106 Gr.B (NACE) 2
? EARTHINGS §) e Y T - ELE 79 | PIFE - 23.60
o ;, g TORICON 250 PIPE 0.D.114.3 x 13.49 THK. 10 T_F 14 THK. x 133 x DEV. Lg.—1615 SA 516 Gr.70 2
. 3 ‘ U s ACCESS OPENING PAD - 8.6
= SUPPORT-V = ) pr 71
0 = = 14 THK. x 250 WIDE SA 516 Gr.70 2
o 7V / 90" L.R.ELBOW - =20 20 | SKIRT VERNT - 2411
§ I 2" NPS X 1349 THK. 11 ;[;.;IJI:S Euz.oz THK. x 150 L. SA 106 Gr.B — 4
. . A 6 - .
SUPPORTM M \\ ——————————————— / =0 6 191 100 x 64 x 10 ™K. SA 240 TP 316L 2
3 A — 18 | NaME PLATE 3-PV—120-U0169 WELDMENT -
/- *02410(REF.NOTE-1) - 1
S 3 PIPE 0.D.114.3 x 13.49 THK. 12 DETAIL OF SKIRT VENT o[ = DY
E: =] T 071 / (svi—4) 32 THK. X 1.D.250 x 0.D.550 SA 516 Gr.70 1
v © : PLATE - 2.08
SUPPORT-VI | 290 © i 16| 6130 x 20 THK. IS2062 GR.E250B 4
1 : |5 | GUSSETS - 147
ELEVATION 5 560 | 22 THK. x 430 x 198 IS2062 GR.E250B 88
S ' ' L4 | CoMP. RING - 2752.0
™ 0.0.6460 x 1.D.6064 x 45 THK. (APD.) IS2062 GR.E250B 1
SUPPORT-VIl BASE RING - 7266.64
TORICONE SKIRT E — 13 0.D.6402 x 1.D.5794 x 80 THK. (APD.) IS2062 GR.E250B 1
Y ’ p S DETAIL OF NOZZLE-2 12| PPE (NozL=2) Z 0.63
] ll—{ ‘9 0.D.114.3 x 3.49 THK. x 66 Lg. (APD.) SA 312 TP 316L 1
c TOP BASE RING 0.D. 6460 44 Nos.— ¢76 HOLES IN COMP. PLATE & 44 Nos.—76 11|99 LR ELBOW ( NOzL-2 ) - 79.0
L WIDE SLOTS IN BASE PLATE FOR M64 ANCHOR BOLTS 4" NPS x 13.49 (APD.) A 203 TP 316L ]
A'2r ggilvESSIEVNETNTLOHC(,)Al'_FIIEgN 0.D.88.9 x 15.24 THK. SITE WELD 057 EQUISPACED TO STRADDLE N/S CENTRE LINES. Lo| PPE (nozL2) Z 2.38
' 1 axas (58.42 mm MIN. ID) 16 , 16 il 0.D.114.3 x 3.49 THK. x 250 Lg. (APD.) SA 312 TP 3161 ]
X
~ 50 . PIPE ( NOZL.—1 ) - 20.77
12 TK. x 80 x ~927 Lg. (TYP) ——T 27 _.B_QEO_M_T.i--._O_ Q WL, 091 00.168.3 x 10.97 THK. x 488 Lg. (APD.) SA 312 TP 316L 1
STIFFENER PLATE 33| 50THK. W 3 - ! -~ L 05 |45 LR, ELBOW ( NozL—2 ) = 78
_ S 7 / : 1l 35 x(45’ ) . T L 976 L 6” NPS x 10.97 (APD.) SA 403 TP 316L 1
Q N Rio s Af| i JA i65 T || T 071 0.168.3 x 10.97 THK. x 607 Lg. (APD.) SA 312 TP 316L 1
03 ' 23 < — —+= STIFFENING PLATE - 0.075
12 THK. x 80 x @ : \/2—39 ~ : - 06| ¢ 1hk. x 25 x 65 Lg. (APD.) SA 240 TP 316L 24
~1035 Lg. : [ [ .13 [ : [ 05 | PIPE ( NoZL~108B ) - 3.1
STIFFENER 3 NUCLEONIC POINT TYPE DETECTOR 3 - 0D 1683 x 10.97 THK x 75 Lo (A°D) Sh 312 P STeL — 8
PLATE 32 .D. 5794 04 | STIFFENING PLATE - :
DETAIL OF 12 THK. x 75 x 855 Lg. (APD.) SA 240 TP 316L 16
7/ 7 — A Ny ANCHOR CHAIRS NOSE =
P | 4 ' 03
0.D. 6402
T [ L - N i
4 Nos.—0.D.219.1 x 12.7 THK. x \SKIRT BASE RING [ i 73 50° GROUND FLUSH IN_WAY OF 02| 6p.88.9 x 15.4 THK. x 26262 Lg. (APD.) SA 312 TP 316 1
AR Y
\ 990 Lg. PIPES AT 90° APART 31 [ =I = e : m\smm FOR BASE PLATE ORIENTATION OF 01 | BLUND FLANGE=108 - 318
NIIAW y SLOTS /BOLT HOLES 10" x 1504 SA 105 (NACE) 1
02 0889 x 1524 THK. A] | A" N = ITEM—NO MATERIAL CODE E-[ZE [ UNIT WEIGHT
DETAIL OF TAILING LUG el <+H P < IN BASE RING & COMP. PLATE 7]l R—— A SE
( 1 No ) LT_I i ~ I_I 3 I ( 8 SEGMENTS EACH ) 2|—2 VARNO MATERIAL SPECN |<[B4| QUANTITY
0412 trk. x 75 x 855 Lg. PLATE BOTTOM 60-\
Z\) GROUND FLUSH FOR
05 [BASE PLATE ONLY
0.D.168.3 x 10.97 THK. x 75Lg.
TYP. WELD DETAIL OF BASE
RING & COMP. RING SEGMENTS 1-PV—-120-U0103 [B016-RUF~LT-504-MS-FD-BHEL(1)-02402 | GENERAL ASSEMBLY OF CATALYST INVENTORY HOLDING BINS (504-V—607A/B/C) | 02
50 BHEL DRG. NO DRAWING NO. DRAWING TITLE REV
25 THK.29 06 260 (HOLD.) REFERENCE DOCUMENTS / DRAWINGS
, , 100 12 THK. x 521 x 3 Nos.—6 THK. X 25 = | = DRG. CATEGORY.: L REVIEW/APPROVAL VPILNO:
(TYP) 521 pAD 30 _ 65 WIDE (EQUISPACED) i (USE TICK MARK) R] [1] I "
\ 7N ) ﬁg%ﬁ (®) | ) SCH, DATE OF SUBMISSION CODE:
\ o 1445 - DOCUMENT STATUS CREVIEW CODE 1 - NO COMMENTS
\ 0.0.300 x 1.D.100 & DETAIL OF INTERNAL PIPE GUIDE ~| : . PROCEED WITH MANUFACTURE / FABRICATION/
\ () 32 THK.28 © a i STATEMENT OF SUB: CONSTRUCTION AS PER THE DOCUMENT.
\| \ \f SUPPORTS FOR NOZZLE-1O 6‘ i T.L. +14000 (HOLD) CREVIEW CODE 2 - PROCEED WITH MANUFACTURE
[ | N 11 N o=t REF. (FOR SUPPORTS | TO VIIl) | d-— Lo o M _21500 (HOLD) [ FINAL FOR CODE-1 [J ASBULLT /FABRICATION / CONSTRUCTION AS PER THE
,I 4I ; ORIENT. ° i ISSUED FOR |:R]gOMMI".N'I'ED DOCUMENT. REVISED DOCUMENT REQUIRED.
i VIEW CODE 3 - DOCUMENT DOES NOT
/ \ 22 o S i O ASBULLT ) INFORMATION | ™ ONFORM TO BASIC REQUIREMENTS AS MARKED.
/I T 200 "2 S i [0 CONSTRUCTION [J REVIEW RESUBMIT FOR REVIEW.
/ 8lE ! R - DOCUMENT IS RETAINED FOR RECORDS.
/= E JININ v s PIPE ‘e ; @ PROCEED WITH MANUFACTURE / FABRICATION
(G 7 2 Nos.—10 THK. ~tea ™ I SIGN: DATE: CV-VoID
GUSSETS EQUISPACED 18 : 2 = NAME  DICIPLINE SIGN.  DATE
ON STIFFENING PIPE AT 18 > 3 : I T
TAILING LUG ONLY 34 = (”P')_%s ol ,
, 1
35 - 5:@97 R —1 SOCKET FOR STUD ON (4) STUDS FOR DETECTOR
2 Nos.—10THK. GUSSETS] — I AL DETECTOR SUPPORTS |
EQUISPACED ON_STIFFENING = R=3 |\ L 1'\no weLp
PIPE AT TAILING LUG ONLY 2N | WELD OVERLAY PAD 00 | ISSUEDFOR APPROVAL SSNM| DS DS 18.05.2020
NOTE DETAlIL " PIPE REV. DESCRIPTION DRN | CHECKED | APPROVED [REVIEWED | APPROVED | DATE
MO e e DETAIL"A" oW === HINDUSTAN PETROLEUM CORPORATION LIMITED
- WELD DETAIL OF HP VISAKH REFINERY MODERNIZATION PROJECT
SECTION-C-C SHALL BE CUT SUITABLY N
PIPE TO PIPE/PIPE END an | EPCC-03 PACKAGE FOR RESIDUE UP-GRADATION FACILITY (RUF)
DETAIL"A" RiC: 25l . ENGINEERS
SR Iclics (&) INDIA LIMITED
(HITr] ST BT IRHH) (A Govt. of India Undertaking)
0.D.168.3 x 10.97 x LSTK . .
507 1q.07 6" NPS x 1097 THK. VESSEL WALL OR SKIRT — a CONTRACTOR @ L&T Hydrocarbon Engineering
[}
45" LR.ELBOW 08 Z|e
7] R-3 TP 308 Z % DETAILI*?DENGII\IEERING I_ &T - CHIYUD A
REF.ELE. - o N o ! > 309 oG CENTER: LIMITED
O — - 7 e\ N L&T - CHIYODA
“ 7 o) |z:ooo# COUPLING 38 OUTSIDSEHEIL_JLRFACE W22 LIMITED VENDOR: (IR VENDOR PO NO:
L % A ELBOW /( SUITABLEHCT[; M1% STURS ) N 1 REVIEW CODE | - NO COMMENTS PROCEED WITH MANUFACTURE Bﬂll REFINERY/75000-66912/NG ;
A5 \.\ 4 /% // %ﬂ o FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. DATED : 18-03—-2020, REV.00
. REVIEW CODE 2 - PROCEED WITH MANUFACTURE/ FABRICATION /CONSTRUCTION : -
09 \. i AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. Bharat Heavy Blectricals limited VENDOR DWG. NO:
a = DIA (HOLD) ] REVIEW CODE 3 - DOCUMENT DOES NOT CONFORM TO BASIC UNIT: HEAVY PLATES & VESSELS PLANT
0.D.168.3 x 10.97 x REQUIREMENTS AS MARKED, RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-120-00181, REV.00
) 3 DIA HOLE R - DOCUMENT IS RETAINED FOR RECORDS. PROCEED WITH
22 Lo DETAIL-"B-2" ' MANUFACTURE FABRICATION (DM | SCALE [TILE  ASSEMBLY DETAILS OF
FULL PENETRATION .09. :
L] v-vo TORY HOLDING BINS
[WELD FILD WELDED DEPT: CATALYST INVEN
:  PPENGG. ( ITEM NO. 607 A/B/C )
WELD OVERALY PAD 37 PROJECT:  [DRG.NO.: SH.
DETAIL OF INTERNAL PIPE WELD DETAIL OF DETAIL "B—2" DRNBY: $.SN.Murty 02 of 02
ARRANGEMENT FOR NOZZLE-1 PIPE TO ELBOW COMMENTEDBY | REVIEWEDBY | APPROVEDBY DATE PWONO: B016—RUF-LT-504—-MS—
i WELD OVERLAY PAD FOR INSTRUMENTS DENSITY THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER OR THE || CHK BY: D.SATISH FD-BHEL(1)-02402 REV. 00
DETAIL-"B
- INDICATORS PADS SHALL NOT COVER ANY SHELL SEAMS FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS & COMPLIANCE
WITHALL APPLICABLE REGULATIONS AND WITH THE REQUIREMENTS MADE IN :
(HOLD.) PURCHASER SPECIFICATIONS. APPBY: DSATISH | CAD Revse ms ors. usne oo svoiew ovy FILE:
A 1 | 2 | 3 4 5 6 7 8 9 10 | 11 | 12
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THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY MANNER

OR USED FOR ANY PURPOSE WHATSOEVER,

1020~ (1) TAHA-V9-SH-70G-LT-A04-9T08 5y -opg DESIGN DATA
SERVICE HYDRO CARBON
T110N-09T-Ad~T .o\ oyq TaHg APPLICABLE STANDARDS DESIGN PRESSURE (INTL. | EXTERNAL) MPa (kg/om?)(g) | 0.3923 (4.0) | NIL AT HIGHEST POINT
15000 T.L T0 TL @ 1. ASME BOILER & PRESSURE VESSEL CODE SEC VIl DIV 1 : ED—2019 MAXIMUM ALLOWABLE WORKING PRESSURE MPa (kg/cm2)(g) | 0.3923 (4.0)
: : 2. ASME BOILER & PRESSURE VESSEL CODE SEC Il PART A, C & D : ED-2019 3
3980 X 36 THK. 6940 X 28 THK. 3980 X 36 THK. @@@ 3. ASME BOILER & PRESSURE VESSEL CODE SEC V : ED-2019 MAXIMUM ALLOWABLE PRESSURE MPa (kg/cm?)(g) . 0.7875 (8.03)
= 4. ASME BOILER & PRESSURE VESSEL CODE SEC IX ED—2019 MAXIMUM ALLOWABLE EXTERNAL WORKING PRESSURE MPa (kg/cm<)(g) 0.0883 (0.9)
@ =z o@@@ 5. ASME B16.5 ED—2013—STANDARD FOR PIPE FLANGES AND FLANGED FITTINGS. DESIGN TEMPERATURE (INTERNAL | EXTERNAL) ( °C ) 275¢] NILA\
6. ASME B16.47 ED—2017—STANDARD FOR LARGE DIAMETER STANDARD FLANGES V3
@ (9 @ @ g|le 7. ASME B16.11 ED-2016 FORGED STEEL FITTINGS, SOCKET WELDED & THREADED | OFERATING PRESSURE MPa_(kg/cm*)(g) 0.0196 (0.2)
S S > > > Sl > g SlEA 3340 (HOLD)(FOR NOZ. 12A/C) 8. ASME B36.10M ED—2018 WELDED AND SEAMLESS WROUGHT STEEL PIPE OPERATING TEMPERATURE ( °C ) AMBIENT TO 101
— 8 :i =4 3 ﬁl S 2 2l 9. ASME B1.20.1 ED2013 PIPE THREADS, GENERAL PURPOSE (INCH) STEAM_OUT_CONDITON MPa_(ka/cm*)(g) 0.05 (0.5) @ 170 °C
A 50 - + 2| A F 7! LY\ pn | FE 3200 (HOLD)(FOR NOZ. 12G) 10. ASME B16.20 ED2017 METALLIC GASKETS FOR PIPE FLANGES STEAM COIL DESIGN PRESSURE (INTL. | EXTERNAL) MPa (kg/cm?)(g)] 0.5394 (5.5) / (FULL VACUUM)[ 0.3923 (4.0) )
50 —‘i | a | T RO "I ; 4 | | _,i = 50 11. ASME B36.19M ED2018 STANLESS STEEL PIPE STEAM COIL DESIGN TEMPERATURE (INTL. | EXTERNAL)(*C): 190 [STEAM COIL AREA (m?2): 40 ] /A
' . =l ; 2lz 56 mm T o ) Y N N SF. ,_@ FOR NOZZLE DETAILS, REFER DRG. PPPV—2438-PV—150-001 STEAM_COIL_HYDRO TEST_PRESSURE_MPa_(kg/cm?)(q): 0.8963 (9.14) |
I2D17 O%IZ)LIPZSE(’)I[,)\I%M‘[)/IEI(-)I'\E?N‘E*K‘ 12| o= | . | o ! oo I - — o PNEUMATIC TEST PRESSURE MPa (kg/cm?) (g) —NIL—

16 PETALS (APPROX.) . | | |2 | il | | W T - L=SEAM OF SECTION LIV, & VI HYD.TEST PRESSURE AS PER UG—99(c) (AT SHOP) MPa (kg/cm?2)(g)  |0-9552 (9.74) AT 16 'C (MIN) / 48 "C(MAX) (HORIZONTAL, AT HIGHEST POINT)
(TYP) 2= ! | = ' ' | ! | =.= ! | o — L—SEAM OF SECTION LILV & VI HYD.TEST PRESSURE AS PER UG—99(b) (AT SITE) MPa (kg/cm?)(g) 05141 (5.242) AT 16 ‘C (MIN) / 48 ‘C(MAX) (HORIZONTAL, AT HIGHEST POINT)
2 Rl Sl i e | B r | ] T T TS i T L A CORROSION_ALLOWANCE mm (FIXED INTERNAL) [3 (REMOVABLE)) 3 (SHELL & HEADS)

/ , U] I . < ol 1doo S BOOT CORROSION ALLOWANCE mm: 45 WAXINUM - ALLOWABLE CORROSSION” ALLOWANCE: 5 mm
JMALF PIPE | S 2490 1960 srone s\ LN = ~ ! . AN NO. OF CIRCUFERENTIAL SEAMS: 8 CAPACITY  (md) 667.43 [CLADDING (mm) |  NOT APPLICABLE
’ \ ~ 7 A
/ | S = SECTION-V \ . = S jFoasey N\ @@ NO. OF LONGITUDINAL SEAMS: {2 JPER SECTION A\ RADIOGRAPHY:  SHELL: 100% | HEAD: 100% (RT1) | JOINT EFFICIENCY SHELL: 1.0 | HEAD: 1.0
ng\g F;LOATTEHK / e 'f_'@ 2 EL. +4900(HLL \ 2 SEC#E)SNEAl“f”SF Vi / % | \\ﬂ_ AN IMPACT TESTING = EXEMPTED (AS PER UCS-66(c), & NOTE (4) OF FIG UCS-66) [FABRICATED WEIGHT (Kg.) : ~126188 )
i . 4_) N - .
N 3 /—|| : /6/—_— 8| 7 WEAR PLATE (TYP) 4 .l =T ] OTHER LOADINGS : YES AS PER UG—22(a), (b), (c), (d), (2), (), (), () WEIGHT (EMPTY) (Kg.) : ~138648 A\
/ R B 3 - Il re_ 1 | Sm=ed e~ N Ny NN\ g T L—SEAM OF INSULATION (THK/TYP): 25 mm/HOT}A\ [FIRE PROOFING: NA OPERATION WEIGHT (Kg.) : ~475607
i | e i i | i ) LIFTING TRUNION rme onon ey 57 Ra./ 665 TEST WEIGHT (Kg.) : ~805450 %
| = : (=} o .
1 —] - '[SI Q | | 9 | | 4 NOS POST WELD HEAT TREATMENT (AS PER UW—2,UCS—56,UCS—68,UCL—34(c)) | YES |SPECIAL SERVICE: SUPPLIMENT C (REFER NOTE-B1) A\
[ — - \
| D NAME | e i ! 2 . } MINIMUM DESIGN METAL TEMPERATURE °C 12.5 VESSEL SL.NO : 26674 |cyc|_|c SERVICE : NO
4{;__ _‘:’; _ PLATE N _',g __L_|_ i E ! _______ | o CODE STAMP REQUIRED = YES CINO |CONSIGNMENT SIZE : ODC/SRBHNARY
! 2 1990 - - | °l 2430 N ] NB CODE STAMP REQUIRED O YES =INO |POSITION OF VESSEL : HORIZONTAL
I ro) 3 | S| | I . ' .
\ = | s o | S SECTON=7 | SECTON-V L, SecTion-n ,; ASME CERTIFICATION MARK: YES WITH 'U’ DESIGNATOR u HYDROTEST POSITION : HORIZONTAL IN SHOP
| . S | 3| | R b [ CODE: ASME BPVC.VIIl.1: ED—2019 INSPECTION: AUTHORISED INSPECTION:  |M/s TUV
| i i 2 ‘_t_, / NOZZLE LOAD DATA APPLICABLE STAGE WISE & THIRD PARTY INSPCTION:| YES
3l 2 i | 2 | """ 1 db 2 LA OF \ | S = NATIONAL BOARD REGISTRATION NOT REQUIRED
51 | L o > - b > SECTION 1LV, & VI \ Nl)gogA o I WIND CODE: IS 875, PART-3: 2015; WIND ZONE-6; RISK FACTOR—1; BASIC WIND SPEED=52 m/sec; TERRAIN CATEGORY—3; TOPOGRAPHY FACTOR-1
o 1 — Il 1% N —_
i EL s !HOLQ | | - \\ , (1 660 ) SEISMIC CODE: IS 893, PART—4: 2015 ED; SEISMIC ZONE-IIl; IMPORTANCE FACTOR=2; EQUIPMENT CATEGORY=1 & SITE SPECIFIC SEISMIC SPECTRA
. i bt
o | ‘vq(—)-& soclLoL =] | B = \ (NOZ—58) ®) POST FORMING HEAT TREATMENT YES, AS PER THE CYCLE GIVEN BELOWk
@ | v+—°§—)- > | EL +300(LLL 1 = N 1 180° LOCATION OF INSTALLATION M/S_HPCL—VISAKHAPATNAM, A.P, INDIA
| _ Ny ] I A1 | _EL +300(LLL) I e
" —@FE_—:_—:_—:_—‘—:;-E—.. - -ff-ffff:__f-f-g?gf EeE e e P —_—ff___ - s ST T o ,%, _____ i @@@ DISHED ENDS SHALL BE COLD FORMED FOLLOWED BY HEAT TREATMENT CYCLE AS BELOW.
"_"j"i R | T | 510 B "i """""""""""""" AT /= - - HEAT TREATMENT A\
| . ! EARTHING LUG/ Ju | | Part Proced Loading Temperature| Holding Temperature | Heating Rate |Holding Time | Cooling Rate R K
o!_ ol g| Al \w ! @_E_ | ! (TYP) 22 ! @_@ \ L-SEAM OF a rocedure ) 0 C/hr) ) b emarks
g sl 2] L PIATE = B sl gl =2 EARTHING LUG SECTION LIV & VI
T 2| o - gi g =7 g! SLIDING SADDLE VIL = (TYP) DISHED ENDS (SHELL)|STRESS RELIEVING/PWHT <400°C 610+£15°C 210'C/hr | 70 minutes | 270°C/hr |Unlaoding at 400°C
“ﬁ! +_! +_i % = “ﬁ! 12F) I + “ﬁ! T 2580 EARTHING LUG DISHED ENDS (BOOT) [STRESS RELIEVING/PWHT <400°C 610£15°C 210°C/hr | 40 minutes| 270°C/hr |Unlaoding at 400°C
A = =) = = S =l 2 i (NOZ-6) FIXED SADDLE COMPLETE EQUIPMENT [STRESS RELIEVING/PWHT <425C 630£10C | 110°C/hr |105 minutes| 140°C/hr |Unlaoding at 425'C
el | |—|
f D> D> 2 > N 3200
@ X @ ‘ (FOR NOZ. 12H)
6B) N (14 3340 LIST OF PARTS
@ (FOR Noz. 128/D) SL.NO/ DESCRIPTION MATERIAL REFERENCE MATERIAL ~ SPECFICATION TDC REFERENCE A\
10000 (SADDLE CL TO CL) 2500 @@ BO1 01 |SHELL, DISHED END, BOOT BQ PLATE CS 1A\ SA 516 GR.70 PV—PL-TDC—014
ELEVATION 6550 02 | NOZZLES WITH INTEGRAL FLANGES FORGED STEELJA SA 105 PV—FL-TDC-006
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3 ! i N 30 - = = 23 2 ‘! Lo\/ N \ g 7 () 27 | SLIDING SADDLE SUPPORT ASSEMBLY 1-PV=150-U0165 e 5354'?0 .
= NAME PL. = & T~ a
s l o
' i {} . - - o - VANAY \E} / \) - ;270 90 1 26 | LADDER RUNGS & HAND GRIP 1-PV-150-U0165 25‘?5
| n \ N\ _ 0 7] %) 7! 17! N1/ ©n ) - N 7 .
| \Jo . ) O o| © N o |Q \.::,/ WO | U‘\ e . //K;) 3 36.70
1 i < b 2 | g h / ) ) ) :
\\ [ tos0 o H a L 1990 G ooy | : e ”’UF 25 | PIPE 900 N8 x 127 THK 130 16 SA 106 GR. B _(NACE¥HIC) 2
SECTION-I p 7 (2 Js SECTION-VII TOTAL 4 NOS - —~ , 625.00
\ . \ </ ol | | 24 |90 LR ELBOW 900 NB—12.7 THK.
! N ___E LSI BlLSII B © |wsve| | lisv B ) isviB| | Jbisvo g (TYP) \ - 1930 N S BI oF B SA 234 GR. WPB (NACE+HIC) 2
LS1B o o o = o ol o \ (Noz-121) y NZ |l ol o SRWN NOZZLE - 14 358.00
. = (v | 8 ol g§ o 3 26 = 1900 o/ L-SEAM OF <388 e 3 23 1500 NB x 3004 RF; LIP SA 105 (NACEXHIC) 1
— (rve-) Q 0 &l N[ ~ 0 “r M L-SEAM_OF \ SAR N6 “SEcTion iy & Vi s B W NOZZLE — 12H 1921
rp m|e 2 " R 16 SECTION ILV, & VI \\ (Noz-58) N (TP) 22 150 NB x 300 RF; L=600 SA 105 (NACE+HIC) E
;7 i (TYP) N 1660 Z—1® W NOZZLE — 120 10.55
— Y i _ ]
gg 20,36 20,36 wil N _ (Noz-58) 21 150 NB x 3004 RF; L=AS PER PROJECTION SA 105 (NACE+HIC) 1
\ . é | 8 é | i 17 ‘ \ 180° = e—— 50 | W NOZZLE -128 & 120 43.98
A st e O B — A il EJF T % = 80 NB x 3004 RF; L=800 SA 105 (NACE+HIC) 2
" 28 ” ' } LW NOZZLE — 12A & 12C 18.96
S 2 % 3 \ow S sl g % S 28~ = e® 7B 19 |80 NB x 300f RF; L=AS PER PROJECTION. SA 105 (NACE+HIC) 2
C z 2 a3 g g 2 g B =l X 1840 @@@ 18 Ig\(I)VNNBNOZSZOLOE# EF10A~B,11A~B ( ) 25.78| 3
_i _i _ ] I 40 4 _i L—SEAM OF (NOZ-12E) X ; SA 105 (NACE+HIC 4
A N N N SIS S = SECTION 1LV, & Vi 2580 17 |SRWN NOZ;LE - 7A : : 17.77
80 NBx300# RF SA 105 (NACE+HIC 2
- L-SEAM OF (NoZ-6)
3 14 SECTION IV & VI LW NOZZLE — 6 13.77
6B @ @ @ 12)  ®fap &) (v?) (FORBNzog(.)mH) 16 |50 NB x 300# SA 105 (NACE+HIC) 1
3340 SRWN NOZZLE — 9 96.00
10000 (SADDLE CL TO CL) 2500 (o NoZ T2570) 15 | 200 NB x 3004, RF. LIP SA 105 (NACELHIC) 1
6550 SRWN NOZZLE — 5A 39.56
| ELEVATION VIEW A=A 14 |80 NB x 300# RF SA 105 (NACE+HIC) 1+
- 13 | SRWN NOZZLE — 3 61.00
Egﬁu 200 NB x 300# RF LIP SA 105 (NACE+HIC) 1
=E . SRWN NOZZLE — 2 2014.00
D
2E3, 03 TO 09 b 1:3 TAPER 5 12 | 1350 N8 x 3004 RF UP SA 105 _(NACE+HIC) 1
woZz2 3 03 TO 09 11 | SRWN NOZZLE — 1C 560.37
Fuz RF_DIA / o 600 NB x 3004 RF LIP SA 105 (NACE+HIC) 1
25a3 10 | SRWN NOZZLE — 1A&1B 894.00
ézggD [ [] R ) ( 900 NB x 300# RF LIP SA 105 (NACEXHIC) 2 |
Qo " A= Q| 17,18,35 SHELL SECTION—VII 6215.43
EE%E 10.11.13.15.23 I VY ] 0,2 09 | 11052 x 1980 X 36 THK SA 516 GR70 (NACE+HIC) 2
Baxg T B — 12 08 | SHELL SECTION-VI 6215.43
%égm 1 11052 x 1990 X 36 THK SA 516 GR70 (NACE+HIC) 2
=G£S . 90 07 | SHELL SECTION-V 6042.00
gESR 60 3 05,07 11039.6 x 2490 X 28 THK SA 516 GR70 (NACELHIC) 2
EEEE 08,09 06 | SHELL SECTION-IV 4755.95
gggé _ i N 11039.6 x 1960 X 28 THK SA 516 GR70 (NACE+HIC) 2
£8g85— \ ) ’_ RS 05 | SHELL SECTION—III 6042.00
8§;§ T TYP. WELD DETALL OF WELD DETAIL OF C-SEAM BETWEEN N 11039.6 x 2490 X 28 THK SA 516 GR70_(NACE+HIC) 2
Z 83 : - ‘ SHELL SECTION—I] 6215.43
§g§ ! . L-SEAM/C—SEAM FOR SHELL SECS. I TO VII W T 14.,16,19 A Q 04 177052 x 1990 X 36 THK SA 516 GR70 (NACETHID) 5
5%‘ g A v = & CHORDAL JOINTS OF SAME THK. (CS1. CS3. CS6 & éSB) _ 56,33,37, 03 | SHELL SECTION-I 6215.43
=282 (CS2, CS4, CS5, CS7 & 1SI A/B TO LSV11 A/B) S A 11052 x 1990 X 36 THK SA 516 GR70 (NACE+HIC) 2
g%; TYP. WELD DETAIL FOR LIP TO SHELL JOINT W 5 | LEFT SIDE DISHED END v 0T0-U0108 10618.00
Sg‘z“% (FOR NOZZILEF MARK Nos. — 1A, 1B, 1C, 3, 9 & 14) TYP. WELD DETAIL OF SRN TO SHELL WITHOUT LIP (FOR NOZZLE MAR_(—)K Nos. 7A 7B, 10A 108, 11A & 118) TYP. WELD DETAIL OF SR NOZZLE 25 THK (NOM.) SA 516 GR70 (NACE+HIC) 1
2522 (OFFSET NOZZLE) - /A, /8, 104, 1UB, TO SHELL WITH INSERT PLATE 01 EEGHFLKS'?EOESHED END 3—PV—010—U0104 e S5 NACETTS 1061&?0 B
go5 (FOR _NOZZLE Nos. 5A, 5B. 6, 12A, 12C, 12E, 12G & 12I) FOR NOZZLE NO. 2 _ . (NACE+HIC)
=14 z & e ITEM NO MATERIAL CODE & [ F | UNIT WEIGHT
225z . N 2| ES DESCRIPTION DRAWNG NUMBER O]
- <
- §'§ = 3| =3 7z VAR No|  MATERIAL SPECIFICATION o+ QUANTITY
[+ o ./
=Ee=w
g%gg 03,09 A TOTAL WEIGHT: 127024 Kg 3-PV_150-U017g _|BO16-RUF-LT-504-MS—FD~ | GENERAL NOTES FOR LP FLARE KO DRUM N
= P T&K 13 PER  50° 01.02 31 75 BHEL(1)-02511 ITEM No. 504-V-802
EsES ’ > 36,38 20,22 BO16-RUF-LT-504-MS—GA— | GENERAL ASSEMBLY OF LP FLARE KO DRUM
\ . 36‘& EE"F’:? /E\g;ATZ*IT‘_‘ @ /36,38 1=PVIS0-U0TTT gy (1)-a2501 ITEM No. 504-V—802 "
% 3 _I:_ :N: 0 03,05,06,07 BHEL DRAWING No.| CLIENT DRAWING No. DRAWING TITLE REV
Tg — ] <|wo \ 3/ <o REFERENCE DOCUMENTS / DRAWINGS (** LATEST REVISION No. TO BE UPDATED IN ASBUILT DRAWING)
3 = © £ RS 50 T < Q€ Qle ?li}gé T%EG&% [R] [1]] L Review/apeRovAL VPIL NO:
: A - LI CODE:
60 I NN ‘ - 41 |HALF PIPE 900 NB x 12.7 THK. 42.35 SCH. DATE OF SUBMISSION
4 4 = R J a =300 mm SA 106 GR. B (NACE+HIC) 2 DOCUMENT STATUS [ REVIEW CODE 1 — NO COMMENTS
= WELDING DETAIL 40 guﬁﬁﬁRTXPEboFof fgg[; e SA 516 GR70 (NACE+HIC) 12‘28 AT O 51 COSTRCTIN & 7o T JGBERTQHON/
F \:( BETWEEN ITEM 24 & 25 Z & ‘ — MATERIAL CODE o[ Z | uniT weicHT v FR o001 O ASBUT |7 PEFCATON./ consuRucTON A6 PER THE |
— ) \ 2| B2 DESCRIPTION 2| DRAWNG NUMBER SSUED FOR COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.
36.38 \ 36,38 36,38 / REFER DETAL-P A—} 2] 2 vaRNo|  MATERIAL SPECIFICATION  [3B+ QUANTITY O S BULT O INFoRvATIon | ) REVIEW CODE 3 ~ DOCUMENT DOES NOT
d vp) — DETAIL—P CONFORM TO BASIC REQUIREMENTS AS MARKED.
WELD DETAIL OF C-SEAM BETWEEN 20,22 A o COUTRECTON o e 01§~ DOCUMENT . SETANED FOR, RECORES
SHELL SEC.-I1 & LEFT DISHED END AND TYP. WELD DETAIL OF LWN FLANGED SR NOZZLE DETAILS o PROCEED WITH MANUFACTURE / FABRICATION
SHELL SEC.-VII & RIGHT DISHED END NOZZLES TO SHELL HI:I%M NOZZII(E (iSI‘II%]IE-I) cLass| 0.0| o |t1|t2|t3|H1lH2|H3 |5 1 | H4| R |VARIANT| qQrv. FLANGE DIMENSIONS QE DVEXSED DICPUNE SoN. DA
FOR NOZZLE NOS 12B. 12D, 12H . | MARK. NO AS PER B16.5
10 [1A & 1B 36 300 |920.8(934.8 |25 |32 |36[80 (20523 [181|804 | 57 | 3500 1 2
FLANGE DIMENSIONS AS PER FLANGE. DIMENSIONS
A /B16.5 / 16.47, Series B /AS CER B1GS 12 2 54 300 [1379.5(1449.5 25 | 60 | 56(150|35 [ 359 [240(784 | 114 | 3500 1 1 ob o
- D.
~ ZEA';CEE %I:\AEISZESIONS [ T R 13 3 8 300 [219.1| 237.1)16 |25 |28[50 |25 | 26 (111212 ] 18 | 3500 ‘ 1 t] el 0T_| L&T COMMENTS INCORPORATED WK | AR TK 11.09.20
/IU] = / ' - 14 54 3 300 | 889 | 1089| 15 [25 |- (47820169 [ 79 746 [y - [3500 | 7 1 N~ 00_1 1SSUED FOR APPROVAL WK1 AR _L_IK b
ob 5 REV. DESCRIPTION DRN | CHECKED [APPROVED | REVIEWED | APPROVED|  DATE
1. _Y73 796l1011[9 _ —
ob o o /:l ; o 33 58 3 300 | 889 | 1089 15 |25 20| 169 9§ é 00| 7 1 i - OWNER lzzmmml  HINDUSTAN PETROLEUM CORPORATION LIMITED
t1 At i 17 7A 300 [ 889 111 [14 [25]3687)25] 49 [79{] 240920 |3500 3 1 VISAKH REFINERY MODERNIZATION PROJECT
G
== Sy 35 78 300 | 88.9 | 111 | 14 | 25 |36) 87 )25 ] 49 | 799 240 D20 | 3500 3 1 2 EPCC-03 PACKAGE FOR RESIDUE UP-GRADATION FACILITY (RUF) | ©
= A _ PMC :
= VARIANT =7 A ENGNEERS
9 8 12 20 | 623 804
R7 / g i + 15 002101 236.1) 12 ] 20796750 S il T el I 1 FOR ITEM Nos. 14 & 33 2B hDIALIMI'I'H:)
(TYP‘) 0 __ 23 14 24 300 610 | 628 |16 | 25|36{50 | 20 66 1168|304 | 37 | 3500 1 1 (ST ST S IXIN) b (A Govt. of India Undertaking)
o _ T % 50 11 1C 24 300 610 | 628 |16 [25|36]75|25( 603|168 — | — | 3500 6 1 I(')%TNKTRACTO& @L&T Hydrocorbon Eng[neer[ng
e Ny I O VARIANT—6 VARIANT-3
— L o A FOR ITEM No. 11 FOR ITEM Nos. 17 & 35 LWN NOZZLE DETAILS I():EINArlII-fRED ENGINEERING L&T'CHIYGDA —
50 9 ; 50 ‘ rrem [NozzLe[size[ . Jop [THE] (o Tyar [ qry ’ LINITED
srio NO. | MARK. pmvem) CUAS8 |77 1) | | TP T L&T - CHIYODA viwmen —
VARIANT I FLANGE DIMENSIONS AS PER 16 6 300 | 84 | 166 | 405 | 2 ] VENDOR : VENDOR fl;Opr: /75000-66912/NG
Janahi=2 TOA, 108, & CI REVIEW CODE 1 — NO COMMENTS PROCEED WITH MANUFACTURE Bﬂll efinery - ;
FOR ITEM Nos. 10, 12, 13, 15 & 23 ' .~ AS PER B16.5 18 |11a118 300 | 84 | 166 | 840 | 2 4 FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. / DATE:18.03.2020
19 300 7 4 | 286 2 1 REVIEW CODE 2 — PROCEED WITH MANUFACTURE,/ FABRICATION /CONSTRUCTION taala [
- lig i EE ; — “7 ig : — 2 ; AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. Egﬁrg ieagileit%ism Lﬂqtfd VENDOR DWG. NO:
W ¥ 11 4 [ REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BASIC : _DV_ _
H 50 R10 by 37 1E S 50 |17 | 202 | 788 | 2 1 REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-150-U0164, REV.B H
) : O R - DOCUMENT IS RETAINED FOR RECORDS. PROCEED WITH -
23 |R20 Y (TYP) - 21 | 12s | 2 [ a0 | s | 166 | 288 | 2 | MANUFACTURE / FABRICATION ool oo too |™E SHELL ASSEMBLY DETAILS OF
S ~ : O v-voiD 27 :
75’ - 2 22 12H ) 30 | 84 | 166 | 454 | 2 1 ] LP FLARE KO DRUM
h i {1 DEPT:  HT ENGG. ITEM NO. 504-V-802
% 2 = 0. -
! R —— - 0D | = 39 | 12 |2 | 300 | 84 | 166|688 | 2 ’ DRN B MUNAYTA K | PROVECT: | CUSTOMER REFERENCE DRAWING No. )
-3 SECTION-"B=B" | ! 3 (128020 [ 5 | 300 | 117 [ 204 | 500 [ 4 8 COMMENTED BY | REVIEWED BY | APPROVED BY | DATE ’ s—| BOL6~RUF-LT-504-MS~FD~ |0l
DETAIL—Y (TYP.) VARIANT—2 VARIANT-4 38 19H 9 300 84 | 166 | 500 | 4 4 THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER|| CHK BY: A V RAO " |BHEL(1)—-02502 REV. 01
FOR ITEM Nos. 36 & 38 OF THE FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS
FOR ITEM Nos. 16, 18, 19, 20, 21, 22, 37 & 39 e & COMPLIANCE WITHALL APPLICABLE REGULATIONS AND WITH THE APP BY: TARAKESH K
REQUIREMENTS MADE IN PURCHASER SPECIFICATIONS. : CAD RevsE THS DRG. USNG €D SYSTEu owY  FILE:
1 | | 5 | 7 8 9 10 | 11 12

o
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20620~(T)12HE -Qd-SH-705-LT-AN4-9T08 oy -opg
GIT0N—-0CT—Ad—1T -ON ‘9Yq TAH
2NOS. 86 VENTHOLE
I DIAGONALLY OPPOSITE EACH OTHER/
B
A 20 / e
| | P
s T N\ ! < _
o2+ || # | .
w A \J|r P50 | M \1 No. 815 HoLE
- ! | EARTHING LUG
— 0= N| 01 |
07 05 B | 128 THK. |
RIB PLATE-3 A '
RIB PLATE-1 - | oo Thk. T |
13 06 | — |
EARTHING LUG ON ~RIB PLATE=? A\ 0 N = ]
SLIDING SADDLE ! |
B - 13 | 1100
= EARTHING LUG ON |
FIXED SADDLE i
B { l | WRAPPER PLATE
470| {970 985 850 | 850 985 970 }|470 DGl i (2 NOS.)
L : r AT |
A 6550 e
] SADDLE SUPPORT ASSEMBLY 280
(VIEW—AA FROM SHELL ASSEMBLY DRAWING) o 1100
3 T
| | | (e VIEW B-B
[T IT T IHM| 02 19 LADDER RUNG 2.01
| | | | 16 SQ. — 1000 Lg. SA 516 GR.70 (NACE-+HIC) 1
o i 2100 | 1050 1050 | 2100 | HOLE ¢70 02| 18 | RIBS — LIFTING TRUNION 8.77
© i i 20 THK. x 275 x 203 SA 516 GR.70 8
C - | | 8 NOS 940 6698 02| 17 | RIB = LIFTING TRUNION 19.15
_4} I i ' ' ' Z4N ———— — 20 THK. x 570 x 214 SA 516 GR.70 4
o i P e e — ¢ T = 16 | COVER — LIFTING TRUNION 62.20
8 P L nL — 1 ! | e & 02 8710 x 20THK. SA 516 GR.70 4
'%)_"l_'_'_ D o I I | N I _é'\m | . 02| 15 | LFTING TRUNION PIPE 62.28
' ' | | 20 THK. x 214 x 1853.5 LG. SA 516 GR.70 4
2 6550 — | | ({gov 02| 14 |PAD = LIFTING TRUNION 96.03
- ! ! A $1000 x 25 THK.; 2614 HOLE SA 516 GR.70 (NACE+HIC) 4
B BASE PILATE | | < = 00| 4z |EARTHING LUG 0.30
FOR FIXED SADDLE i | X & 01 6 THK. x 64 x 100 SA 240 TP 304 2
« L N HAND GRIP 1.51
3?::‘_% BT PARALLEL TO 20 280 02 12 |76 sa. = 750 Lg. SA 516 GR.70 (NACE+HIC) 1
i | | THK. 20 THK. ™S, T 11 | LADDER RUNG 2.22
xS ||!| |!| I O] VESSEL AXIS 16 SQ. — 1100 Lg. SA 516 GR.70 (NACE+HIC) 1
Eféé | | | | =0} RIB_PLATE 10 |LADDER RUNG 1.81
ggég | 2100 | 1050 1050 | 2100 | ITEM | RIB PLATE L | 16 SQ. — 900 Lg. SA 516 GR.70 (NACE+HIC) 11
z8E 3 | | ! ! No. 20 09 | SADDLE SLIDING PLATE 389.61
%ggzD il | , | , , | , | 05 |RriB pLATE-01 | 1514 6550 THK. 620 X 6590 X 12 THK. SA 240 TYP 304 1
%gxg o r 4 -4+r 4o —0pas—F & 06 |RB PLATE-02 [{ 650 A 8? 08 |RIB PLATE-4 ; 136 X 20 THK. e 5-26
gégm i _é_:j____:____?___f_'"! R :__:__!:'__f___!k___:__::?:_@ SLOT DETAIL 07 |rB PLATE-03 |{ 241 SADDLE WEB PIATE 0% 07 | RiB PLATE=3; 241 X 20 THK. e 9.84
=GES 1 | il | I | Y\ 04 ( BASE PLATE OF SLIDING SADDLE - (2 NOS.) : 8
£6& 08 |RiB PLATE-04 | 136 001 06 |RIB PLATE-2; 650 X 20 THK 26.533
.;g_:-,-:eg 3 6550 (TYP) NOTES: — 01 : : SA 516 GR.70 8
[ ~ .
8E8 001 05 | RIB PLATE-1; 1514 X 20 THK. 61.81
§§§§_ BASE PLATE 1. VAR-00 IS FOR FIXED SADDLE SUPPORT ASSEMBLY. 01 SA 516 GR.70 — Gi
- BASE PLATE FOR SLIDING SADDLE .
;szg FOR_SLIDING SADDLE 2. VAR-01 IS FOR SLIDING SADDLE SUPPORT ASSEMBLY. 02| 04 | 580 X 6550 X 50 THK. SA 516 GR70 1
g5 X _ BASE PLATE FOR FIXED SADDLE 1479.03
%igg | == 3. VAR-=02 IS FOR LIFTING TRUNION ASSEMBLY. 01| 03 | BASE PLATE FOR FIXED e 1
€523 | | ! | 00 SADDLE WEB PLATE 784.75
ézgg | 'II T | 01 02 | 2481 x 6698 X 20 THK. SA 516 GR.70 2
£Z - - ' - 00 WRAPPER PLATE 2307.00
égg% S | 2100 . 1050 _,_ 1050 | 2100 | HOLE 466 01| 97 | 1700 x 9542 x 28 THK. SA 516 GR.70 (NACE+HIC) 2
82 I I I I s ] +TEMNO) e
z 5g§ E i | ! ‘ | ! 8 NOS 2% ge DESCRIPTION 2 DRAWING. NUMBER PR o™ SE
§S°~ _é_ _é Jr >§ =3 VARNEH MATERIAL SPECIFICATION <|BH QUANTITY
2252 o T P T T YT T T T T :
55z 3 i D N
gsgR ——— o —— T 09
339 | | | | |
§§§9 = 6590
E5ES -
SLIDING PLATE
] DRAWING NO. DRAWING TITLE REV
iT Nfgé, ¢£PX§TNTOSO'F;§§ REFERENCE DOCUMENTS / DRAWINGS
DRG. CATEGORY: ;
DR, R ® [0 S(I).{éﬁVlEW/APPROVAL VPIL NO:
SCH. DATE OF SUBMISSION
DOCUMENT STATUS O REVIEW CODE 1 — NO COMMENTS
s o s (5] (3] (50 | oo TS g
F 10 16 S. BAR MADE FROM PLATE , OIFNAL FOR CODE-1  CIASBULT | PRGOS/ CORUEORToN, Ao PER T
1 A = SSUED FOR (1 REVEW GODE 5. DOCUMENT D0ES NOT
' ! g ~ O AS BULT I INFORMATION | ™ GONFORM TO BASIC REQUIREMENTS AS MARKED.
| I OO CONSTRUCTION O REVIEW RESUBMIT FOR REVIEW.
s i 2 ~ 0 o MRS R
< Ll P
B T & !n_: 16 THK. SS o SIGN: DATE: O v-voip
R20 |© SQ. ROD VENT HOLE (‘é NAME  DICIPLINE SIGN.  DATE
' | MADE FROM
L I — :
1 A ——— PLATE |
<> [ < .
|
SHELL INSIDE_~ 75 | 175 01_| L&T COMMENTS INCORPORATED W AR | K 11,09.20
) ) 00 | ISSUED FOR APPROVAL W AR | K 07.07.20
DETAIL OF LADDER RUNG DETAIL OF HAND GRIP | SECTION—-A A REV. DESCRIPTION DRN | CHECKED | APPROVED | REVIEWED | APPROVED|  DATE
SHARP CORNERS TO BE ROUNDED OFF OWNER i HINDUSTAN PETROLEUM CORPORATION LIMITED
G @ VISAKH REFINERY MODERNIZATION PROJECT
DETAIL OF LIFTING TRUNNION N7 EPCC-03 PACKAGE FOR RESIDUE UP—GRADATION FACILITY (RUF)
PUC : % ENGINEERS
B8 INDIA LMITED
11 16 SQ. BAR MADE FROM PLATE — wer e T oeme (1 Gor of India Unertaking
SQ. BAR MADE FROM PLATE ! . .
CONTRACTOR @L&T Hydrocarbon Engineering
10
REF. ELE. LS 2 DE[AILEP ENGINEERING
REF. ELE v 3 CENTER: I-&T - CHWUDA LIMITED
: PAD L&T - CHIYODA uwrreo
A 5 N \ VENDOR : i VENDOR PO NO:
SHELL _PAD 3 A 7N \ = O REVIEW CODE 1 — NO COMMENTS PROCEED WITH _MANUFACTURE / Bﬂll Refinery/75000-66912/NG;
< -~ — | 7 T & \f_L o FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. DATE:18.03.2020
— ¥ 1 REVEW CODE 2 - PROCEED WIH WANUFACTURE ' FABRICATON /CONSTRUCTION | Bharat Heavy Electricals Limited
AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. VENDOR DWG. NO:
SHELL INSIDE_~ o 3 3 O REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BAsic || UNIT: HEAVY PLATES & VESSELS PLANT _PV_ _
SHELL INSIDE _~ —— Y T 2 L REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-150-U0165, REV.B
60° ~ AN O R — DOCUMENT IS RETANED FOR RECORDS. PROCEED WITH DATE | SCALE TTITLE:
—— DETAIL OF LADDER RUNG N MANUFACTURE / FABRICATION oy o AL [TE SADDLE & TRUNNION ASSEMBLY
DETAIL OF LADDER RUNG (LAST RUNG NEAR BOTTOM OF THE VESSEL) \ DETAIL—Q 14 FAB. PIPE 0 v-vop ——— DETAILS OF LT FLARE KO DRUM
(SECOND RUNG FROM BOTTOM OF THE VESSEL) SHARP CORNERS TO BE ROUNDED OFF ) ! L_SEAM FOR 12 DEPT:  HT ENGG. ITEM NO. 504—V—802
SHARP CORNERS TO BE ROUNDED OFF 25 PAD / 1/ DRN BY: MUNAYYA K PROJECT: | CUSTOMER REFERENCE DRG. NO.: SH.
TRUNNION FAB. PIPE SHELL COMMENTED BY | REVIEWED BY | APPROVED BY |  DATE ' s tig—| B0 16 -RUF—LT—504-MS—FD- 01 of 01
DETAIL—-K1 DETAIL—-K2 DETAIL-K3 THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER]| CHK BY: A V RAO " |BHEL(1)-02502 REV. 01
OF THE FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS
REGUKEMENTS WADE N PURCHASER SPEGIFCATONS. - APP BY: TARAKESH K| CAD revse s o s oo st owr FILE:
3 | 4 | 5 | 6 | 7 | 8 9 10 | 11 | 12
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ALL RIGHTS RESERVED
THIS DOCUMENT AND ANY DATA AND INFORMATION CONTAINED THEREIN ARE CONFIDENTIAL AND THE PROPERTY

OF L&T HYDROCARBON ENGINEERING (LTHE) AND THE COPYRIGHT THEREIN IS VESTED IN LTHE NO PART OF

THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY MANNER
OR USED FOR ANY PURPOSE WHATSOEVER, EXCEPT WITH THE PRIOR WRITTEN PERMISSION OF LTHE.
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2 Z
15000 T.L TO T.L
m .
S E
////
74
4
//
/A
/ o 3"NB X scH.10 90 02 —
LONG RADIUS ELBOW (TYP.) N8 x schto co O 1
13822
13682
90°
o
o
(=]
o~
____________________ a
____________________ B 3 o
____________________ > 2
N8 X scH.i0 90 04
_________________________________________________________________________________________________ | 1900 SHORT RADIUS ELBOW | 1660
3B X scH10 180 03 VIEW A—A VIEW B—B
LONG RADIUS ELBOW (TYP.)
INTERNAL COIL LAYOUT FOR TOP ILAYER TOTAL WEIGHT: 1164.0 Kg
(PLAN)
15000 T.L T0 TL 06 | 12TK x 1200 x 1500 — PLATE 170.0
SA 516 Gr.70 NACE4+HIC 01
e 05 | 8ONB U—CLAMPS WITH 4 HEX NUTS 0.65
7 SA 105, SA 194 Gr.2HM 70
7z
/ | 04 | SR 90° ELBOW OD 88.9 X 3.05 THK 0.91
/ | SA 234 WPB 01
/ 1
/ | 03 | LR 180° ELBOW OD 88.9 X 3.05 THK 2.52
// I | I SA 234 WPB 06
] |
/ B 5B x scr10 0 02 C 02 | LR 90° ELBOW OD 88.9 X 3.05 THK 1.16
/ [[LONG RADIUS ELBOW (TYP.) , 05 SA 234 WPB 09
! g x scr1o co 01 922 35
01 PIPE OD 88.9 x 3.05 THK. 143 M .
, / 1357 SA 106 Gr. B 01
i / / zh | <& O oraiNG NUMBER ITEM NO MATERIAL CODE &% UNIT WEIGHT
= r DESCRIPTION — o
(R = | = e == §§ ':§ % VAR NO MATERIAL SPECIFICATION  [3{D1 QUANTITY
| S
\ o
T i 11 —-{:9» ————————————————————————— ~
| -+ ——— —————— +———————— —t —_
l [ e S —————————— e K ———————————————— T —————————— e —————— D ——— T ——
\\ | 1150%7 | 2200 1 2200 i 2200 i 2200 _i 2200
| : deo- | : . . 05 b DRAWING NO. DRAWING TITLE REV
\ | 700 13972 TYPICAL U-BOLT 2 REFERENCE DOCUMENTS / DRAWINGS
\ E N ///// ?URSGE %II(\:TIEGSERYK) [R] [1]| FEL REVIEW/APPROVAL VPTL NO.:
\ | e - —F SCH. DATE OF SUBMISSION CODE:
\ | e DOCUMENT STATUS C1 REVIEW CODE 1 — NO COMMENTS
, B | C o — SHEVENT 0 0B EEOCEED WIH MNLPACTURE | FeRcATon/
\ L L | COFNAL FOR CODE-1  CIASBULT | FAaRGoON / ConarEeomon ke peh b
\ | ISSUED FOR 01 REVIEN CODE 3 - DOGUMENT DOES KOT -
\ | O AS BULT 1 INFORMATION CONFORM TO BASIC REQUIREMENTS AS MARKED.
« . O CONSTRUCTION O REVIEW RESUBMIT FOR REVIEW.
N O R — DOCUMENT IS RETAINED FOR RECORDS.
<~ - — - \F;ﬁ?/glz[)m WITH MANUFACTURE / FABRICATION
3"NB X ScH.10 1800 03 T o NAME DICPLNE  SGN.  DATE
LONG RADIUS ELBOW (TYP.)
INTERNAL COIL LAYOUT FOR BOTTOM LAYER VIEW C-C
(PLAN) TYPICAL SUPPORT DETAILS FOR COIL
(ELEVATION)
00 | SUBMITTED FOR APPROVAL |M K| A V R |TARAKESH 11.09.20
06 740 | . 941 | REV. DESCRIPTION DRN | CHECKED | APPROVED | REVIEWED | APPROVED|  DATE
i 5 THK TORZONTAL OWNER HINDUSTAN PETROLEUM CORPORATION LIMITED
PLATE R | S A A = VISAKH REFINERY MODERNIZATION PROJECT
' \ | i | | , i , , N7 | EPCC-03 PACKAGE FOR RESIDUE UP—-GRADATION FACILITY (RUF)
' T_Q{ IR | | b e SSAAZET Mm ENGINEERS
e TT T T | T TT TT
| 9 i=riee = | | L& sriieriier 2820 idcs (EZZ) NDIA LIMITED
N | ' | ! = ;' —— t | | (T ETRDIE W FRDH) (A Govt. of India Undertaking)
— 12 THK. o ' ! ' | i i | | CONTRACTOR: ] i
= | | | | | | | : L&T Hydrocarbon Engineering
3 oo s e 06/ ) L8| L U= 0 | 4T« CHIYODA Lues
X X . : -
| (6  VERTICAL SUPPORT PLATE L&T . UHlYUD A
VErTIcAL supporT PLATE 0 © 12TK x 70WIDE x 175LG. |."‘|TE|] VENDOR : e VENDOR PO NO:
S 12TK x 70WIDE x 128LC. O1 REVIEW CODE 1 — NO COMMENTS PROCEED WITH MANUFACTURE / Bﬂll Refinery/75000-66912/NG;
N VERTICAL SuPPORT PLATE 0 6 Q6 TYPICAL PAD PLATE FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. DATE:18.03.2020
127K x 70WIDE x 153LG. O - SRR Rl
TOMEN TG T2 . 40 W X 60 £ D M1 5 e ard ey e L
O] REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BASIC : Py _
127K x 70WIDE x 180LC. REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 1-PV-150-U0166, REV.A
{ { R T Ao, TR, RECORDS. PROCEED WIH | ONE ['SAAETE STEAM COIL ARRANGEMENT FOR
O V-VoID U9 :
TYP.WELD DETAIL OF C-SEAM TYPICAL SUPPORT DETAILS FOR COIL DT KT ENGG, LP(lTFEhlngszg/ -?ol;)UM
FOR PIPE TO PIPE / ELBOW (PLAN) :
DRN BY: NUNAVYA K | PROJECT: | CUSTOMER REFERENCE DRG. NO.: SH.
TYP. FILLET WELD DETAIL COMMENTED BY | REVIEWED BY | APPROVED BY | DATE | : 55— BO16-RUF—LT—504-MS—-FD— 01 of 01
FOR SUPPORT PLATES THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER]| CHK BY: AV.RAO " |BHEL(1)-02502 REV. 00
A T R
REQUIREMENTS MADE IN PURCHASER SPECIFICATIONS. APP BY: K.TARAKESH | CAD revst s oRe. usne oo stormi owy FILE:
A 1 2 3 | 4 5 6 7 8 9 10 | 11 | 12
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ITEM No. 06 (SECTION-IV) OF SHELL ASSY.
DETAILS; DWG No. 1-PV-150-U0164
|
— i i ——— = ' | T
| | \_0_& ! |
| ' |
| | TOTAL WEIGHT: 484 Kg
T J T
REFER DETAIL—P/::&\ i Nz |
' D568 x T6TK N 01 4@ SR NOZZLE — BO1 205 LG 10 140.00
: : . 08 | 3b 600 3004 PPPV—2438—PV—150—001 SATOS NACETTIC &
STRAINER AND VORTEX BRAKER 8.40
A I I o 07 | For NozZzLE 4 3-Pv—150-U0257 WELDMENT 1
—— I I S SR NOZZLE — 13; 226 LG 8 60.44
H | = 06 | 200NB 3004 PPPV=2438-PV=150-001 SAT05 NACE+HIC 1
I I LWN NOZZLE — 12J 180 LG 26 7.54
@ | | 05 | s0NB 3004 PPPV=2438-PV=150-001 SAT05 NACE+HIC 1
| LWN NOZZLE - 12F; 222 LG 20 17.25
| 04 | goNB 3004 PPPV—2438—PV—150—001 SAT05 NACEFAIC 3
I LWN NOZZLE — 4; 232 LG 12 16.34
| 03 | goNg 3004 PPPV—2438—PV—150—001 SATO5 NACESTIC 1
o | 03 68.00
3 02 | DISHED END ID 568 x 16TK 3-PV—010-U0208 <A 576 6r90 NACETHIC 3
—- o1 | SHELL SECTION 165.26
| 1835 X 717 X 167K SA 516 Gr.70 NACE+HIC 1
g o 13 EQ % DRAMNG NUMBER VARANT| MATERIAL CODE & [Z [T weiGHT
} & =3 EScRPTON MATERIAL SPECIFICATION  [3]D1 QUANTITY
o
5
BHEL DRAWING NO.| CLIENT DRAWING NO. DRAWING TITLE REV
LN
REFERENCE DOCUMENTS / DRAWINGS
DRG. CATEGORY: .
(USE Tiok MARK) m |I| EIL R.EVIEW/APPROVAL VPTL NO
SCH. DATE OF SUBMISSION CODE:
oA LS .- X RV —
VIEW -A SRIAT O ST Lat) 1 3 cosmionon s e e oot
O FINAL FOR CODE-1 O AS BUILT / FABRICATION / CONSTRUCTION AS PER THE
e -—
™ 4 BOOT SHELL FOR NOZZLE NO BO1 O CONSTRUCTION O REVIEW RESUBMT FOR, REVEW.
10.D. O R — DOCUMENT IS RETAINED FOR RECORDS.
1 : 2 PROCEED WITH MANUFACTURE / FABRICATION
| ot SIGN: DATE: 0O v-voD
R7 | T NAME  DICIPLINE SIGN. DATE
(P i - P _\
AXIS OF 91100/ 2 ©
MAIN SHELL VARIANT-5 COMMENTS OF L&T INCORPORATED MK AR TK 11.09.20
NOZZLE-B0L 00 | ISSUED FOR APPROVAL MK AR T« 07.07.20
INSIDE REV. DESCRIPTION DRN | CHECKED |APPROVED(REVIEWED [APPROVED| DATE
OWNER ) HINDUSTAN PETROLEUM CORPORATION LIMITED
< R h @ VISAKH REFINERY MODERNIZATION PROJECT
N | EPCC-03 PACKAGE FOR RESIDUE UP—-GRADATION FACILITY (RUF)
DETAIL-P E 3ol M ENGINEERS
(ST SRR I XEBH) l (A Govt. of India Undertaking)
TYP.WELD DETAIL OF SR NOZZLE S '
TO BOOT SHELL FOR NOZZLE ) . .
NO {3 CONTRACTOR: @ L& T Hydrocarbon Engineering
- | _ 8ENAIIELI§D ENGINEERING L&T - CHWUD A
BOOT SHELL (BO1) | L&T - CHIYODA umep | LMITED
PLAN | VENDOR : I VENDOR PO NO:
. O REVIEW CODE 1 — NO COMMENTS PROCEED WITH MANUFACTURE ’ .
FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. / Refinery/75000-66912/NG;
[ REVIEW CODE 2 — PROCEED WITH MANUFACTURE,/FABRICATION /CONSTRUCTION o DATE:18.03.2020
| SR _NOZZLE_DETAILS . I AS PER THE COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED. Bharat Heavy Electricals Limited .
ITEM| NozZzLE SIZE | \ ool o {4 [t1leoltalmafmalns|ns| o [me| B |VARIANT|qTY. 3 : 03,04,05 £ O REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BASIC o, vy s & vesms e | 00k OWo- NO:
No.| MARK.| (INCH) : NO | L D REQUIREMENTS AS MARKED. RESUBMIT FOR REVIEW. VISAKHAPATNAM-530012 R=FV=150-U0059, REV.B
6] 8 | 300 [219.1]251 |14|50]16]35 25 | 39)111]210 167 | 284] 1 1 3 S O R — DOCUMENT IS RETANED FOR RECORDS. PROCEED WITH SATE T SCALE
08 BO1 568 MM D] - 600 [678 [16|55]| 28| 80 | 25 [100]| - [205 |35.6/3500 5 1 01 o\ e MANUFACTURE / FABRICATION 07.07.20 10 TILE: ASSEMBLY DETAILS OF BOOT SHELL
& T © 0 V-VoiD — FOR LP FLARE KO DRUM
LWN NOZZLE DETAILS /< T i DEPT: ITEM NO. 504-V-802
ITEM | NOZZLE|SIZE THK. ' \ - -
Mo | Nk v lcLass (0.0 | (Y| Le. [vaR.| aTY. NS DRN BY: wk |PROYCT  [CUSTOMER REFRENCE DRG. NO- SH.0L of 01
03 4 3 300 117 | 204 | 232 2 1 ~ COMMENTED BY REVIEWED BY | APPROVED BY DATE B0 O B016—RUF-LT-504—-MS—GA-
04 12 3 | 500 |17 ] 204 | 222 | 2 ! THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER]| CHK BY:  AVR N BHEL(1)-02502 REV. 01
05 124 2 | 300 | 84 | 166 | 180 | 2 i TYP. WELD DETAIL OF LWN FLANGED NOZZLE OF THE FULL RESPONSIBILITY AS TO DESIGN CORRECTNESS OF DIMENSIONS
TO BOOT SHELL FOR NOZZLE NO 4. 12F & 12J] & COMPLIANCE WITHALL APPLICABLE REGULATIONS AND WITH THE APP BY:  TK !
FOR FIGURES OF VARIANT No. 1 & 2, REFER SHELL ASSEMBLY DRAWING (1-PV—150-U0164) REQUIREMENTS MADE IN PURCHASER SPECIFICATIONS. : CAD RewsE THS DRS. USNG oD SYSTEW oMY FILE:
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20520—(T)T4HI-Ad-SH 9S20N-0ST—-Ad—€
-voe-LT-dnd-9108 ‘ON "9¥Q -ON 'H4a TAHL
A 07
{”’””}A 1/2” UNC x LG.
RS MACHINE HEX. BOLT
. o) WITH TWO NUTS
E | PUTTUUUUUTU U T O OOOT |
~ 04
= | j\ 02 ,A
TOTAL WEIGHT: 38.592 Kg
1w~ (TYP. i //u ) E}A
Q" A Q — [0 07 | MACHINE HEX. BOLT WITH TWO NUTS 0.120
#t — o1 1/2" UNC x 75 LG. SS304L 4
1N A 06 | VORTEX BREAKER VERT. SUPT. PL. 0.484
" (TYP.)WE—/ e 22 THK. x 32 x 100 SA516 _Gr.70+NACE+HIC 4
peX-} — N
S3 \ 5 VORTEX BREAKER VERT. SUPT. PL. 0.137
82 |® @| \ E)Aa ) 05 |94 Thk. x 32 x 52 SA516 Gr.70+NACE+HIC y
J \ [ 04 | YORTEX BREAKER TOP PLATE 10.020
; OD 368 x 12 THK. SA516 _Gr.70+NACE+HIC 1
i ; 03 | VORTEX BREAKER PLATES 4.165
— ] l\_/,JJ SECTION- Q Q 12 THK. x 355 x 145.5 AS PER DRG. SA516 _Gr.70+NACE+HIC 2
. NO s ([N ¢ 02 | VORTEX BREAKER PLATE 8.708
(vp)10 /"WELD - S-S R” 12 THK. x 355 x 303 AS PER DRG. SA516 Gr.70+NACE+HIC 1
~10 127 ¢ 9.5 HOLES 01 |PIPE FOR STRAINER ID 305x12THK.—152.4 LG. 8.570
(WELD WHEREVER POSSIBLE) FROM PLATE — 12THK. x 155 x 996 SA516 _Gr.70+NACE+HIC 1
-
¢ 9.5 HOLES ON z ITEM DRAWING NUMBER Mo MATERIAL CODE g% UNIT WEIGHT
12.7 TRIANGULR _PITCH L 2 g3| No.|  DESCRIPTION B wve] MATERIAL SPECIFICATION [Sjes] _auanry
ON ENTIRE SURFAGE OF| < - T\ &
ITEM _No.1_AS_SHOWN ~
DETAIL OF STRAINER & VORTEX BREAKER AT NOZZLE-3 DETAIL OF PITCH
BHEL DRAWING No. CLIENT DRAWING No. DRAWING TITLE REV.No
A 01 4Nos. #13 HOLES REFERENCE DOCUMENTS / DRAWINGS
0 303 ON BOTTOM EDGE OF CATEGORY: [R] [1]] EL RVEW/APPROVL | VPIL M-
03 = 02, / PIPE_90" APART &miwww CODE:
\ \ ¥ (oLE ooy e s A T —
_| A * {5305 x 120 Tk, ) BOT. EDGE OF PIPE) STATEMENT OF SUB: [0 |  CONSIRUCTON A5 PR e Dbcuk.
A E; E} A - Lo o CODE 2 — PROCEED WITH MANUFACTURE
~ = ~ - X O3 FINAL FOR CODE-1 O AS BULT FABRICATION / CONSTRUCTION AS PER THE
@}A § & < - A 1SSUED FOR COMMENTED DOO.G!I. REVISED DOCUMENT REQUIRED.
== * 1 REVIEW CODE 3 — DOCUMENT DOES NOT
- > s O As BULT O INFORMATION | ™" CONFORM TO BASIC_REQUIREMENTS AS MARKED.
- - 5 i | * O CONSTRUCTION O REVEW RESUBMIT FOR REVIEW,
S 5~_A H Ly ! 1 O R - DOCUMENT IS RETAINED RECORDS.
‘ o L o SEOVS? WITH MANUFACTURE / FABRICATION
ESA 1850 i ME DOPUN S\ DAE
VORTEX BREAKER PIPE
VORTEX BREAKER PLATE(2) VORTEX BREAKER PLATE(1) * THIS PROFILE SUIT TO PERPENDICULAR TO
VESSEL LONGITUDINAL AXIS
01 [ CUSTONER COMWENTS INCORPORATED | VAR | _AVR | KT 09.09.20
00 | SSUED_FOR_APPROVAL VAIR AR | KT 21.05.20
1No. 15 WIDEx25 LG. REV, DESCRIPTION DRN | CHECKED |APPROVED|REVIEWED |APPROVED|  DATE
VERTICAL_SLOT OWNER e HINDUSTAN PETROLEUM CORPORATION LIMITED
[IN_ITEM NO.06 P EFINERY MODERNIZATION PROJECT
9 /e 15 WD L 9 | Epcc-03 Piklce FOR RESDUE UP-GRIONTON FGLTY (rU)
22 . . S
32 HORIZONTAL SLOT %‘
| 05
16 W’ & (A Govt. of Indla Undertaking)
BN 5K .
i - 15 WW@L&T Hydrocarbon Engineering
=
=T o I.&T = CHIYODA wrren DETALED ENGREERNG L&T~ CHIYODA uuren
5\ + ) R6(1yp) /6 O RV %%NDE/' 5,20 COMMENTS PROGEED NTH  MANVFACTURE
Sl o) © 0 REVEW o 2. FROCEED T WAWFACUE/FGRCATON COTRICTON VENDOR = VENDOR PO NO: - peginery, 75000-ss012/mG;
ﬁl() 8L TP 3 ol AS PER THE COMMENTED DOCUMENT. REQUIRED. B'”” DATE:18.03.2020
'8 ) 1 O REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BASIC Bharat Heavy Electricals Limited | VENDOR DWG. NO:
10 A REQUM[S AS MARKED. RESUBMIT FOR REVIEW. mmwm:!m‘;mmm 3—PV—150—U0256, REV. B
L fh 0 R, OCNENT 1 RETANED FOR RECORDS. PROCEED WTH R SR T
06 I:IV-VOIDACIUW ABRICA o7-o7-2o| NIS | ASSEMBLY DETAILS OF LP FLARE KO DRUM
DEPT: T ENGG. (ITEM NO. 504-V-802)
DETAIL OF SLOT : " |(STRAINER & VORTEX BREAKER ASSEMBLY AT NOZZLE 3)
DETAIL - R (TYP) DRN BY: V.A.RAQ [TOJECT:  [CUSTOMER REFERENCE DRG. NO. SH.01 O 01
(VF) COMMENTED BY | REVIEWED BY | APPROVED BY |  DATE s fo—] BO016—RUF-LT-504-MS~
THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER|| CHK BY: A.V.RAO FD-BHEL(1)-02502 REV. 01
& COMPLANGE WIALL APPLIKBLE REGULATINS AND WITH THE
REQUIREMENTS MADE N PURCHASER SPECFICATIONS. APP BY: KTARAKESH| CAD reee ws . v oo s owy FILE:
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20620~ (1)THHA-QI-SH LG20N-0ST—-Ad-€
-705-LT-4n4-9708°ON 90 -ON '5YQ THHE
A 07
A 1/2" UNC x LG.]
e s MACHINE HEX. BOLT 03 01
< {ID 127 x 12 THK.; TWO NUTS
£ TG N
AR N 02 IS 06 A
+ /7 ) Il NN é
i = fE LN TOTAL WEIGHT: 8.393 Kg
F s ' (TYP. il ” T’ N [l W
QA A Q — [0 Sl E 07 | MACHINE HEX. BOLT WITH TWO NUTS 0.120
HH ‘\\\ | 12 THK. /I /I 1/2" UNC x 75 LG. SS304L 2
, \.01 "\ | S/ 06 | VORTEX BREAKER VERT. SUPT. PL. 0.343
I TX L~ Nvd 22 THK. x 32 x 75 SA516 Gr.70+NACE+HIC 2
Sg ( N I 05 05 | VORTEX BREAKER VERT. SUPT. PL. 0.137
8" @ @| v 03 14 THK. x 32 x 52 SA516 Gr.70-+NACE-+HIC 2
J ‘l 04 VORTEX BREAKER TOP PLATE 1.709
! SECTION- Q Q OD 152 x 12 THK. SA516 Gr.70+NACE+HIC 1
iii / 03 | YORTEX BREAKER PLATES 1.144
L/;J 12 THK. x 260.6 x 56.5 AS PER DRG. SA516 Gr.70+NACE+HIC 2
Y\ NO = (AN / 02 | VORTEX BREAKER PLATE 2.571
(TP %i; /" WELD . S-SR 12 THK. x 260.6 x 125 AS PER DRG. SA516 Gr.70+NACE+HIC 1
i 127 ¢ 9.5 HOLES 01 | PIPE FOR STRAINER ID 127x12 THK.x127 LG. 0.625
(WELD WHEREVER™ POSSIBLE) FROM PL 12TK x 450 x 140 SA516 Gr.70+NACE+HIC 1
8 9.5 HOLES ON 25| MEM DESCRIPTION #| DRAWING NUMBER [™* MATERIAL CODE &% |unT weicHT
12.7 TRIANGULR _ PITCH ] 2 g5| NO wewe| MATERIAL SPECIFICATION [gs# QUANTITY
N ENTIRE SURFACE OF| <t - T\ S
~

ITEM No.1 AS SHOWN

DETAIL OF PITCH

DETAIL OF STRAINER & VORTEX BREAKER AT NOZZLE-4

BHEL DRAWING No.|CLIENT DRAWING No. DRAWING TITLE REV. No.

4Nos. 813 HOLES REFERENCE DOCUMENTS / DRAWINGS

A A 01
oy ON BOTTOM EDGE OF CATEGORY: [R] [1] ] EL REVEN/APPROVAL VPIL NO::
@\ 22 g\ $1250 4 / PIPE 90° APART &miw“ SUBNISSION CODE:
) \ Q&%L A 0 BE Touches winH TOORET SIS L TR —
. 1 D157 %113 K BOTTOM EDGE OF PIPE) STATEMENT OF SUB: (3] _ CONSTRUTON 45 PER Tie %«M
8 © 2 2 @ 5 O FINAL FOR CODE-1 01 AS BUILT FABRICATION, / CONSTRUCTION A5 PER THE
§ Py 2 - * _l_l . REVISED DOCUMENT REQUIRED.
5 JF o 12 O AS BULT O3 INFORMATION | & By Ot 3 e 0T ke,
o < | - I ° O CONSTRUCTION O REVIEW RESUBMIT FOR REVIEW. ’
5 s o 5 j= * O R - DOCUMENT IS RETANED FOR RECORDS.
A - PROCEED WITH MANUFACTURE / FABRICATION
31 SIGN: DATE: 0 v-voip
£ 742 MME DOCPUNE  S6N DA
VORTEX BREAKER PLATE(2) VORTEX BREAKER PIATE(1) VORTEX BREAKER PIPE
* THIS PROFILE_SUIT_TO PERPENDICULAR TO
VESSEL | ONGITUDINAL AXIS
01 CUSTOMER COMMENTS INCORPORATED] VAR AVR K.T 09.09.20
00 | ISSUED FOR APPROVAL VNR MR | KT 21.05.20
1No. 15 WIDEx30 LG. REV. DESCRIPTION DRN | CHECKED |APPROVED| REVIEWED |APPROVED|  DATE
VERTICAL SLOT OWNER [=zmmas) HINDUSTAN PETROLEUM CORPORATION LIMITED
A IN_ITEM_NO.06 P EFINERY MODERNIZATION PROJECT
30 o) ~Y | EPCC-03 PACKAGE FOR RESIDUE_UP—-GRADATION FACILITY (RUF)
~25 1No. 15 WIDEx30 LG. PNC
32 HORIZONTAL SLOT %‘
05 |N |TEM N0.05 & (A Govt. oflndla Undertaking)
_ 16 LSTK .
N =ra 15 WW@L&T Hydrocarbon Engineering
2 JER L&T - CHIYODA FEREERIG
B LITED 3 "= | o7« CHVOOA L
5\ | R(Tvp) 1 REVIEW CODE 1 — NO COMMENTS PROCEED WITH MANUFACTURE
) ) FABRICATION/ CONSTRUCTION AS PER THE DOCUMENT. — oo PO
\‘E ey REVIEW CODE 2 - PROCEED WITH MANUF/ VENDOR : 7 * Refinery/75000-86912/NG;
1 1 1 1 A 8 - . ] D AS m .%m REO!.IREJ DATE:18.03.2020
avp) | $A9 drvp) = 2 1 REVIEW CODE 3 — DOCUMENT DOES NOT CONFORM TO BASIC  |[ Bharat Heavy Electricals Limited [VENDOR DWG. NO:
10 1 REQU MARKED. M, IAY PTSS & VEXES PLor 3-PV-150-U0257, REV. B
44_-11*’__. nwwmmm;lgm»ﬁmxmmm TR e
j O V-VoID 07-07-20| NTS ASSEMBLY DETAILS OF LT FLARE KO DRUM BOOT
06 - (ITEM_NO. 504-V-802)
DEPT: HT ENGG. (STRAINER & VORTEX BREAKER ASSEMBLY AT NOZZLE 4)
DETAIL OF SLOT DRN BY: V.A.RAQ [TOJECT:  [CUSTOMER REFERENCE DRG. NO. SH. 01 O 01
DETAIL. — R COMMENTED BY | REVIEWED BY | APPROVED BY DATE T B016—-RUF-LT—-504—MS—
(TP) (") THIS REVIEW / APPROVAL DOES NOT RELIEVE THE VENDOR / MANUFACTURER]| CHK BY: A.V.RAO ¢ FD-BHEL(1)-02502 REV. 01
& CONPLUNGE WITHALL APPLICABLE REGULATIONS AND WITH THE
REQUIRENENTS MADE IN_ PURCHASER SPECFICATIONS. APP BY: K.TARAKESH | CAD revee s . umis o stsmn oy FILE:

1 [ 2 [ 3 [ 4 [ 5 [ 6
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20620—(1)TIHI-Ad-SN-F0S—-LT1-dNT-9T104 ‘ON 43y
0920N—-0CT—-Ad-€ ‘'ON "9dd 02
04
1 01 __[
1 i
03
04 |NUT e 1.905 /
A 1 7/8"—8UN SA194GR.2HM 144 7 77
03 | STUD —— 4.500 {
1 7/8"-8UN x 480 LG SA193GR.B7M 48 ' 11 s E e ———— T
02 |GASKET; SPW SS316L —— 3.370 ! i !
GRAF. FILLED INNER RING SS 316 INNER RING+ CS RING 1 | ' | |
o1 | BLANK_FLANGE — 2575.951 L ! i )
54"NPS 3004 SA 105 1 T | ——— ./
—_— —_ E -’\’\.\. e Tre— = -
| 06 NOZZLE-54" — 300# (WELDMENT) i
oa |NUT —— 0.736
1 5/8"—8UN SA194GR.2HM 192
03 | STUD —— 3.208
vg 1 5/8"—8UN x 340 LG SA193GR.B7M 64
E o |CASKET; SPW SS3161 S 3.370
GRAF. FILLED INNER RING 22 oUrERRiNG 2
01 | BLANK FLANGE — 870.898
36"NPS 3004 SA 105 2
— —— —PV—100-U0062 | BO16-RUF—LT-504—MS | GEN. ASSEMBLY OF SULFDNG |~
05 NOZZLE—-36" — 300# (WELDMENT) TV IV FD—BHEL(1)—02352 CHEMICAL DRUM (504-V-315)
BO16—RUF—LT—504—MS | GEN. ASSEMBLY OF SULFDING | o+
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SECTION-V
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SECTION II,IV, & VI
HAND GRIP

NAME PLATE

&
2,

DESIGN

DATA

SERVICE

HYDRO CARBON

DESIGN PRESSURE (INTL. | EXTERNAL) MPa (kg/cm? )(g)

0.3432 (3.5) | NIL

AT HIGHEST POINT

MAXIMUM ALLOWABLE WORKING PRESSURE MPa (kg/cmZ2)(g)

0.3432 (3.5)

MAXIMUM ALLOWABLE PRESSURE MPa (kg/cm2)(g)

1.3533 (13.8)

MAXIMUM ALLOWABLE EXTERNAL WORKING PRESSURE MPa (kg/cm?2)(g)

0.0601 (0.613)

DESIGN TEMPERATURE (INTL. | EXTERNAL) (*C)

415 (NI}

OPERATING PRESSURE MPa (kg/cm? )(g)

0.118 (1.2)

OPERATING TEMPERATURE ( °C )

310 — 396

STEAM_OUT CONDITON MPa_(kg/cm?)(q)

0.05 (0.5) @ 170 °C

=g
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/
7/
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> 2400

3580

STEAM COIL %

EARTHING LUG

SLIDING Jhg

12000

L.

@VL

STRAINER VORTEX

(AS PER GC-C31554)

. +9350_
|
|

T.L. +6700

(SADDLE CL TO CL)

@y

BREAKER |

+1500

T.L. +2000

&
e!_TL

L—-SEAM _OF SECTION
LILV & VI

@@

2e)
2670

(N-11)

= 2410 (N-134)

EARTHING

L
==3

18

L—SEAM _OF

STEAM COIL DESIGN PRESSURE (INTL. | EXTERNAL) MPa (kg/cm?)(g) 0.5394 (5.5) / (FULL VACUUM) 0.3432 (3.5)[STEAM COIL AREA (m?):80

STEAM COIL DESIGN TEMPERATURE (INTL. | EXTERNAL)("C): 190 | 415

STEAM COIL MAWP MPa (kg/cmZ)(g): 0.5394 (5.5)

STEAM COIL HYDRO TEST PRESSURE MPa (kg/cmZ?)(q): 0.712 (7.26)

STEAM_COIL MAEWP MPa_(kg/cm?)(g): 1.639 (16.713)

SECTION LV & VI

LIFTING_TRUNION
TOTAL 4 NOS
(TYP)

PNEUMATIC TEST PRESSURE MPa (kg/cm?) (g)

—NIL—

HYD.TEST PRESSURE AS PER UG-99(c) (AT SHOP) MPa (kg/cm2)(q)

1.468 (14.97) AT 16 'C (MIN) / 48 "C(MAX) (AT HIGHEST POINT)

HYD.TEST PRESSURE AS PER UG—99(b) (AT SITE) MPa (kg/cm2)(q)

0.490 (5.001) AT 16 °C_(MIN) / 48 "C(MAX) (AT HIGHEST POINT)

4150 (TYP

CORROSION ALLOWANCE mm: 1.5 (EXTERNAL)

3 CLAD/WOL (SHELL & HEAD) | 3 (FIXED INTERNALS) | 1.5 (REMOVABLE INTERNALS) A\ 3

4390

(MAXIMUM ALLOWABLE CORROSION ALLOWANCE (MACA) mm: 0}/\

CAPACITY  (m?)

737.935

| CLADDING (mm) |

3

RADIOGRAPHY: (RT1) SHELL: 100% | HEAD:

100%

IMPACT TESTING

= EXEMPTED (AS PER NOTE-3 OF FIG. UCS-66)

FABRICATED WEIGHT (Kg.) :

~149230.2)

OTHER LOADINGS : YES AS PER UG-22(a), (b), (c), (d), (2), (f), (), (i)

WEIGHT (EMPTY)

(Kg.) : ~190989.7

INSULATION: (THK./HOT): 115 mm/HOT

| FIRE PROOFING: NA

OPERATION WEIGHT (Kg.) : ~438824.8 )

DENSITY OF FLUID: Kg./ m3

835

TEST WEIGHT (Kg.) : ~923613.2

s

POST WELD HEAT TREATMENT (AS PER UW-2,UCS-56,UCS—68,UCL-34(a))

YES

SPECIAL SERVICE : NO

| cYeuc SERVICE : NO

MINIMUM DESIGN METAL TEMPERATURE °C

12.5

VESSEL SL.NO

1 26677

EARTHING LUG
| AT

L-SEAM _OF
SECTION LIV, & VI

3680

CODE STAMP REQUIRED

= YES

O NO

CONSIGNMENT SIZE : ODC/ORBiNARY

NB CODE STAMP REQUIRED

O YES

= NO

POSITION OF VESSEL : HORIZONTAL
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SADDLE

Max. Nozzle lLoad

6A,6B,6C,11,

13A,13B,13C 3

300

300

300

12 | 90 67

5 10"

1000

1000

1000

1250 | 1000 | 2100

4 8"

800

800

800

800 | 640 | 480

3 127

1500

3000

1500

2000 | 4500 | 1500

2 50"

19000

10000

14500

92500

> >

25000|29000

1A & 1B

3600

3600

3600

16200

12960( 9720

Nozzle

Mark NB

FA
(kgf)

FL
(kgf)

FC
(kgf)

(kgf—m)

MT ML

(kgf—m)

MC
(kgf—m)

WELD JOINT TOLERANCES

TABLE - 1

TOLERANCE APPLICABLE
BEVEL ANGLE / INCLUDING ANGLE
a). > 35
b). 20° - 35°
c). < 20°
ROOT GAP
a. <3
b). 1 < ROOT GAP < 3

c). <1

SI.No.
01.

TOLERANCE

ts
ty
tr

02.
il
to05

0.5
0.0

+

LOAD DATA

SHEAR AT BASE (kgs)

EMPTY

IN OPERATION

DUE TO SEISMIC

65548(DBE)/85295(MCE)

DUE TO WIND

21811

Z

FIXED ||=

-
@M

e____________

x
X
'_

200

985 | 985

730

200

6150

BASE PIATE
FOR FIXED SADDLE

200

985 | 985

730

6150

200

BASE PIATE
FOR SLIDING SADDLE

8 Nos. 870 HOLES
FOR M64 ANCHOR BOLT

8 Nos. SLOTTED HOLES A

FOR M64 ANCHOR BOLT

THK

200

MOMENT AT BASE (kg-m)

DUE TO SEISMIC

241215(DBE)/
313884(MCE)

DUE TO WIND

80263

200

SLIDING PIATE

8 Nos. 866 HOLES
FOR M64 ANCHOR BOLT

SHELL

BASE PLATE

2020 (N-13C) 890

300

2230 (N-13B)

(TYP)

(TYP)

ASME CERTIFICATION MARK: YES WITH ‘U’ DESIGNATOR

HYDROTEST POSITION : HORIZONTAL IN SHOP

CODE: ASME BPVC.VIIl.1: ED—2019

INSPECTION: AUTHORISED INSPECTION:

M/s CEIL/TUV/BV one CIS Insurance company.

NOZZLE LOAD DATA: APPLICABLE

STAGE WISE & THIRD PARTY INSPCTION: YES

WIND SPEED: 52 M/SEC

NATIONAL BOARD REGISTRATION

NOT REQUIRED

EARTHQUAKE SPECIFICATION: IS 1893 (PART 4)-2015 ED

WIND SPECIFICATION:

IS 875, PART-3: 2015 ED /\

EQUIMENT CATEGORY=1 & SITE SPECIFIC SEISMIC SPECTRA A\

WIND ZONE: 6

RISK FACTOR : 1

IMPORTANCE FACTOR : 2

SEISMIC ZONE : 3

TERRAIN CATEGORY: 3

TOPOGRAPHY FACTOR : 1

POST FORMING HEAT TREATMENT

YES, AS PER THE CYCLE GIVEN BELOW3

LOCATION OF INSTALLATION

3530

(FOR NOZZLES—-12A TO 12J)

60681683

6150

VIEW A-A

Z
\1 NO. ¢15 HOLE

EARTHING LUG

A FULL PENETRATION WELD

$610 x 20 THK.

20 THK.

2 Nos. 86 VENT HOLES

AT 180" APART ON PAD

SECTION—-A A

LIFTING TRUNNION

NO WELD
IN THIS AREA

WEAR PL. WELD DETAIL

SLOT DETAIL FOR

PARALLEL TO
VESSEL AXIS

BASE PIATE OF SLIDING SADDLE

(TYP)

N\ APPLICABLE STANDARDS
1. ASME
2. ASME
3. ASME
4. ASME
5. ASME
6. ASME
7. ASME
8. ASME
9. ASME

10. ASME
11. ASME

A No. OF CIRCUMFERENTIAL SEAMS FOR SHELL: 8
No. OF LONGITUDINAL SEAMS: 2 PER SECTION

BOILER & PRESSURE VESSEL CODE SEC Vil DIV 1
BOILER & PRESSURE VESSEL CODE SEC Il PART A, C & D : ED—2019
BOILER & PRESSURE VESSEL CODE SEC V : ED-2019

BOILER & PRESSURE VESSEL CODE SEC IX ED-2019

B16.5 ED—2013—STANDARD FOR PIPE FLANGES AND FLANGED FITTINGS.
B16.47 ED—2017—STANDARD FOR LARGE DIAMETER STANDARD FLANGES
B16.11 ED—2016 FORGED STEEL FITTINGS, SOCKET WELDED & THREADED
B36.10M ED—2018 WELDED AND SEAMLESS WROUGHT STEEL PIPE
B1.20.1 ED—2013 PIPE THREADS, GENERAL PURPOSE (INCH)

B16.20 ED—2017 METALLIC GASKETS FOR PIPE FLANGES
B36.19M ED—2018 STAINLESS STEEL PIPE

: ED-2019

HPCL—VISAKHAPATNAM, A.P, INDIA

| Q

C

HEAT TREATMENT

Part Procedure

Loading Temperature

(0)

Holding Temperature

Heating Rate
r

(c) (C/hr)

Holding Time
(min)

Cooling Rate
°C/hr

Remarks

DISHED ENDS (SHELL)|STRESS RELIEVING/PWHT

<400°C

690+15°C 160°C/hr

90 minutes

200°C/hr

Unlaoding at 400°C

COMPLETE EQUIPMENT|STRESS RELIEVING/PWHT

<425°C

690+10°C 110'C/hr

150 minutes

140°C/hr

Unlaoding at 425°C

IST OF PART

SL.NO.| DESCRIPTION

MATERIAL REFERENCE

MATERIAL ~ SPECFICATION

01 [SHELL, D’END

LAS PLATE WITH CLADDING

SA 387 GR.22 CL.2 +

SS 347

NOZZLES WITH

02 INTEGRAL FLANGES

FORGED STEEL + WOL

SA 182 GR.F22 CL.3 + SS 347

03 |SADDLE WRAPPER PLATE

BQ PLATE (LAS)

SA 387 GR.22 CL.2

04 |SADDLE SUPPORT & TRUNNION
BASE PLATE

BQ PLATE (CS)

SA 516 GR.70

05 | INTERNALS ST,

ESS. STEFEL

SA 240 TYP347

06 | GASKET

A

SS 316 SPIRAL WOUND GRAFIL FILED WITH SS316 INNER RING
& CS OUTER RING

SS316 SPIRAL WOUND

07

BOLTS & NUTS (EXT.) ALLOY

STEEL

N

SA 453 GR.660 CLA )

08 |BOLTS & NUTS (INT.)

STAINLESS STEEL

SA 193 GR B8CA/ SA 194 GR 8CA

09 [PIPE & PIPE FITTINGS

STAINLESS STEEL

SA312TP347, SA403WP347

10 |EXTERNAL ATTACHMENTS

BQ PLATE (LAS)

SA387GR.22 CL.2

WEAR PLATE & STEAM

11 | ColL SUPPORT

STAINLESS STEEL

SA240TYP347

12 | STEAM COIL ALLOY

625

ALLOY 625

13 |EARTHING LUG, VORTEX BREAKER

STAINLESS STEEL

SA240 TYP347

FOR GENERAL NOTES & OTHER APPLICABLE STD. PLEASE REFER DRG. NO: B016-RUF-LT-504-MS-FD-BHEL(1

—02660

2—-PV—-180-U0047 [BO16—RUF—LT—504—MS—DW—BHEL(1)—02661

TRANSPORTATION ARRANGEMENT DETAILS FOR HT FLARE KO DRUM
(504—V—805A)

*

3—PV—180-U0190 |B016—RUF—LT—504—MS—FD—BHEL(1)-02660

GENERAL NOTES FOR HT FLARE KO DRUM (504—V—805A)

3—PV-180-U0189 |BO16—RUF—LT—504—MS—FD—BHEL(1)-02659

NAME PLATE DETAILS FOR HT FLARE KO DRUM(504—V—805A)

3—PV—180-U0188 |B016—RUF—LT—504—MS—FD—BHEL(1)-02658

FOUNDATION TEMPLATE FOR HT FLARE KO DRUM (504—V—805A)

3—PV-180-U0187 |BO16—RUF—LT—504—MS—FD—BHEL(1)-02657

DETAILS OF MANWAY DAVIT FOR HT FLARE KO DRUM (504—V—805A)

0-PV-180-U0021 |BO16—RUF—LT—504—MS—FD—BHEL(1)-02656

SHELL DEVELOPMENT OF HT FLARE KO DRUM (504—V—805A)

1—PV—180-U0122 [BO16—RUF—LT—504—MS—FD—BHEL(1)-02655

INSULATION SUPPORT DETAILS FOR HT FLARE KO DRUM (504—V—805A)

1-PV=180-U0121 |B016—RUF—LT—504—MS—FD—BHEL(1)-02654

EXTERNAL ATTACHMENTS OF HT FLARE KO DRUM (504—V—805A)

1-PV-180-U0120 |B016—RUF—LT—504—MS—FD—BHEL(1)-02652

ASSEMBLY DETAILS OF HT FLARE KO DRUM (504—V—805A)
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14

MANWAY+B.F.+DAVIT

610

144W.0

576

LIP TYPE

300

SRN/R.F.

AS PER

DRG.

13A,B,C

STEAM INLET

17

20.4+W.0

70.2

300

LWN/R.F.

XXX XXXX.XXXX.XXXX XXX

AS PER

DRG.

DRAWING NO.

12B,D,
F,H&J

LEVEL TAPS

17

20.4+W.0 702

300

LWN/R.F.

DRAWING TITLE REV

AS PER
DRG.

REFERENCE DOCUMENTS / DRAWINGS

12A,C,
E,G&l

LEVEL TAPS

17

20.4+W.0 702

300

LWN/R.F.

DRG. CATEGORY:

AS PER (USE TICK MARK)

R [

EIL REVIEW/APPROVAL VPTL NO.:

DRG.

SCH. DATE OF SUBMISSION

11

STEAM OUT

17

20.4+W.0 702

300

LWN/R.F.

CODE:

AS PER

DRG. DOCUMENT STATUS

STATEMENT OF SUB: [2nd]

10B

TEMPERATURE
CONTROL (Tl)

17

20.4+W.0 702

300

LWN/R.F.

AS PER

DRG. O FINAL FOR CODE-1

10A

TEMPERATURE
CONTROL (TI)

17

20.4+W.0

70.2

300

LWN/R.F.

0O AS BULT

[0 REVIEW CODE 1 — NO COMMENTS
PROCEED WITH MANUFACTURE D&JABRICATION/
CONSTRUCTION AS PER THE MENT.

O REVIEW CODE 2 — PROCEED WITH MANUFACTURE
/ FABRICATION / CONSTRUCTION AS PER THE

AS PER
DRG.

ISSUED FOR
O AS BUILT

9A &
9B

PRESSURE GAUGE
(PT/P1)

17

20.4+W.0 702

300

LWN/R.F.

AS PER
DRG.

O CONSTRUCTION

VENTILATION

219.1

124W.0

189.1

300

SRN/R.F.

O INFORMATION
O REVIEW

COMMENTED DOCUMENT. REVISED DOCUMENT REQUIRED.
00 REVIEW CODE 3 — DOCUMENT DOES NOT
CONFORM TO BASIC REQUIREMENTS AS MARKED.
RESUBMIT FOR REVIEW.
O R — DOCUMENT IS RETAINED FOR RECORDS.
PROCEED WITH MANUFACTURE / FABRICATION

AS PER

DRG. SIGN:

VENT

17

70.2

20.4+W.0

300

LWN/R.F.

AS PER

O v-voip
MAME  DICIPLINE SIGN.  DATE

DRG.

CONDENSATE OUTLET

17

20.4+W.0 702

300

LWN/R.F.

AS PER

DRG.

COLD SRVGO

273

124W.0

243

LIP TYPE

300

SRN/R.F.

AS PER 02

COMMENTS ON REV-01 INCORPORATED

MK AR TK 17.10.20

DRG. 01 |COMMENTS OF L&T INCORPORATED

MK AR TK 07.07.20

PUMP MIN. FLOW

219.1

124W.0

189.1

LIP TYPE

300

SRN/R.F.

00 |[ISSUED FOR APPROVAL

AS PER
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‘\’ Residue Upgradation Facility (RUF) L&T Hydrocarbon Engineering
EPCC-3 Package for
Visakh Refinery Modernization Project (VRMP)
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Title: INSPECTION & TEST PLAN (504-V-201, 315, 607 A/B/C, 801, 802) Rev. No.: 0
Doc. No.: B016-RUF-LT-504-QC-QD-BHEL (1)-02001 Page :10f1

OWNER HINDUSTAN PETROLEUM CORPORATION LIMITED
(HPCL)
PMC ENGINEERS INDIA LIMITED, NEW DELHI (EIL)
UNIT 504
PMC JOB NO. B016
EQUIPMENT DESCRIPTION 0DC Vessels (HOS PRODUCT DRUM,SULFIDING CHEMICAL DRUM,
CATALYST INVENTORY HOLDING BIN, HP FLARE KO DRUM,LP FLARE KO DRUM)
EQUIPMENT TAG 504-V-201, 315, 607 A/B/C, 801, 802
P.R.NO B016-RUF-LT-504-MS-PR-0007
VENDOR NAME BHARAT HEAVY ELECTRICALS LIMITED
VENDOR DOCUMENT NO. CQP 2505
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gz | MANUFACTURER’S QUALITY ASSURANCE PLAN Purchaser : L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
”ﬁu NAME & ADDRESS QAP NO: B016-RUF-LT-504-QC-QD-BHEL (1)-02001 Project Name: VRMP-Visakh Refinery Modernisation Project
BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
VISAKHAPATNAM | Date :01-10-2020 PMC : Engineers India Limited (EIL)
or Approved Sub Page 1 0of 12 EILJob No. :B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020

Code of Construction: ASME Section VIII Div.1, Edition 2019 with “U” Stamping.

VESSELS with SKIRT BHPV to specify
Sl. No. Item Description Tag Number the s_peC|aI .
requirements like
1 SULFIDING CHEMICAL DRUM 504-V-315 NACE service & its
: B stages shall be
2. CATALYST INVENTORY HOLDING 504-V-607 A/B/C captured suitably
BIN on the ITP.
VESSELS with BOOT and Saddle
Sl. No. Item Description Tag Number
1. HOS PRODUCT DRUM 504-V-201
2. HP FLARE KO DRUM 504-V-801
3. LP FLARE KO DRUM 504-V-802
f
._."-__‘ ~— i
gl ‘:-\j\ (N&ow
P. Gopi Kishore : “A.K. Mandal
Prepared By Reviewed By Approved
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BHPV to specify the special requirements like NACE service & its stages shall be captured suitably on the ITP.
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MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN

Purchaser

Rev.0
Date
Page 2 of 12

QAP NO: B016-RUF-LT-504-QC-QD-BHEL (1)-02001

:01-10-2020

Customer
PMC
EIL Job No.

: L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara

Project Name: VRMP-Visakh Refinery Modernisation Project

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)
: B016-504

Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
1.0 Design & Drawings Drawings & ASME Sec VIII Div.1 Ed Drawings & H \Y R
approval Design 2019 & PR Specifications Design
Calculations Calculations
2.0 ITP / QAP Documents & ASME Sec VIII Div.1 Ed
Inspection Stages 2019 & other QAP H H A
specifications as per
approved General
Assembly drawing
3.0 Procedures
3.1 Welding Procedure Compliance to ASME Sec VIl Div.1 & WPS & PQR H R/W R TPIA inspection envisaged
Specification & WPQ ASME Sec IX Sec IX and CLG and EIL for any new WPS or WPQ
specifications R- for old PQR
W-New PQR to be
qualified.
3.2 All Manufacturing, Test Procedure & ASME Sec VIl Div.1 Ed Procedure H R R
Procedures Acceptance 2019 & & other
a) NDT (UT/RT/MT/PT) Criteria specifications as per
b) NDE Plan approved General
c) Surface Preparation & Assembly drawing
Painting
d) Hydro test
e) Hardness test
f) Heat Treatment




‘Fog e | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS . . . . .. .
QAP NO: B016-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
H l’ BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 3 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
3.2a Heat Treatment Procedure & ASME Sec VIII Div.1 Ed Procedure H R R
procedure for Dénd Acceptance 2019 & PR Specifications
Criteria
4.0 Raw Materials
4.1 | Plates, Pipes, Fittings, PO., Approved ASME Test H R R Raw materials will be
Forgings, Fasteners, Drawings Section Il A & other Certificates / inspected by BHEL
Gaskets etc., (as specifications as per PR Check test appointed TPIA.
applicable) results
at sourcing locations.

Material shall comply to EIL specification: 6.-79-0003 for applicable tags.



TUV201
Text Box
Material shall comply to EIL specification: 6.-79-0003 for applicable tags. 


“Fog g | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 4 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
Raw Materials after receipt
4.2 | All Pressure parts / Part PO., Approved ASME Test H H R
attached to Pressure part Drawings Section Il A & other Certificates /
specifications as per PR Check test
results
4.3 | Non Pressure parts PO., Approved ASME Test H R -
Drawings Section Il A & other Certificates /
specifications as per PR Check test
results
4.4 | Welding Consumables PO ASME Test H R R
Section Il C, CLG PVM-SU- Certificates
4750-H & other
specifications as per PR
4.5 | Fasteners & Gaskets PO, Drawings ASME Test H W - PMI of AS, SS Material as
Section Il A & other Certificates applicable.
specifications as per PR




“Fog g | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS . . . .. .
QAP NO: B016-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 5 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
Fabrication of Dished Ends along with PTC as applicable
5.0
5.1 | Transfer of Marking and | Material Spec & Heat Drawing & TDC Inspection H R R
Heat Number Number Report
5.2 Weld Edge Preparation Detection of flaws Drawing Inspection H R R
& DPT Report
5.3 | Fit up& Welding, WFMT Offset & weld ASME Sec VIII Div.1 & Inspection H R - Refer Note-1
of geometry Drawing Report
L-SeamwEMT IN ALL STAGES
5.4 100% ¥ on chipped Detection of flaws ASME Sec VIl Div.1 & Inspection H R - Refer Note-1
back L-seam weld Drawing Report
5.5 Forming of Dished End Dimensional & As per Drawing Inspection H R -
Template check Report
5.6 Heat Treatment Time & Temperature | ASME Sec VIl Div.1 & HT Chart / H R - HT procedure duly
(along with PTC) Drawing Report approved to be followed.
5.7 100% PT on Knuckle Detection of flaws ASME Sec VIl Div.1 & Inspection H w -
inside & outside Drawing Report
including welds and
WEP after forming &
heat treatment
5.8 | 100% RT of L-Seam we Detection of flaws ASME Sec VIl Div.1 & RT Films / H R R
after forming and heat Drawing Records
treatment

Along with Boot D/E as
per applicable tags
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‘Fog e | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS . . . .. .
QAP NO: B016-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂl’ Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
BHEL- . o
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 6 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
5.9 Final Dimensions Visual & ASME Sec VIII Div.1 & Inspection H H R Along with Boot D/E
(minimum thickness, dimensional Drawing Report as per applicable tags
profile, roundness,
ovality etc.,)
5.10 Test Coupon testing Tensile Strength ASME Sec VIII Div.1 & Test report H H -
(if applicable) & PVM-SU-4750-H along with complete
Hardness as Cl.No.7.6t07.8 Equipment
applicable. | | |
Fabrication of Main Shell / Boot along with PTC as applicable
6.0
6.1 Plate marking and Dimensions Drawing Inspection H R R
cutting Report
6.2 Weld Edge Preparation | Detection of flaws Drawing Inspection H w R
& DPT Report
6.3 Shell rolling Dimensions Drawing Inspection H - -
Report
6.4 Fit up & Welding, Offset & weld ASME Sec VIl Div.1 & Inspection H RW -
WFMT of geometry Drawing Report
L-Seam
6.5 100% PT on chipped Detection of flaws ASME Sec VIl Div.1 & Inspection H R -
back L-seam weld Drawing Report
6.6 RT on L-seam weld Detection of flaws ASME Sec VIl Div.1 & Inspection H R R Refer Note-2
Drawing Report
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along with complete Equipment 
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Along with Boot D/E as per applicable tags


“Fog g | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 7 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
Shell to Shell Circular Seam fabrication
7.0
7.1 Weld Edge Preparation | Detection of flaws Drawing Inspection H R R
& DPT Report
7.2 | Fitup & Welding, WFMT Offset & weld ASME Sec VIII Div.1 & Inspection H RW - Refer Note-1
of C-Seam geometry Drawing Report
7.3 100% PT on chipped Detection of flaws ASME Sec VIl Div.1 & Inspection H R - Refer Note-1
back C-seam weld Drawing Report
7.4 RT on C-seam weld Detection of flaws ASME Sec VIII Div.1 & Inspection H R R Refer Note-2
Drawing Report
Shell to Dished end / Shell to Boot / Boot to Boot Dished end Circular Seam fabrication
8.0
8.1 Weld Edge Preparation | Detection of flaws Drawing Inspection H R R
& DPT Report
8.2 | Fit up & Welding, WFMT Offset & weld ASME Sec VIII Div.1 & Inspection H RW - Refer Note-1
of C-Seam geometry Drawing Report
8.3 100% PT on chipped Detection of flaws ASME Sec VIl Div.1 & Inspection H R - Refer Note-1
back C-seam weld Drawing Report
8.4 RT on C-seam weld Detection of flaws ASME Sec VIII Div.1 & Inspection H R R Refer Note-2
Drawing Report




“Fog g | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
NAME & ADDRESS QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 8 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
Fabrication of Nozzle Assemblies
9.0
9.1 | Weld Edge Preparation & | Detection of flaws Drawing Inspection H R R
DPT Report
9.2 Fit up, Welding of Offset & weld ASME Sec VIl Div.1 & Inspection H R - Refer Note-1
C-Seam of pipes /elbows geometry Drawing Report
/ flanges / nozzle neck
9.3 RT on C-seam weld Detection of flaws ASME Sec VIII Div.1 & Inspection H R R
Drawing Report
Nozzle to Shell / Dished end / Boot / Boot Dished end fabrication
10.0
10.1 | Marking and Openings of Location and Drawing Inspection H R R
nozzles on shell / dished Orientation Report
end.
10.2 | PT on weld edges & after | Detection of flaws Drawing Inspection H R -
root run Report
10.3 Fit up & Welding of Offset & weld ASME Sec VIl Div.1 & Inspection H RW - Refer Note-1
Nozzles on shells / geometry Drawing Report
dished ends
104 100% RT on Lip type Detection of flaws ASME Sec VIl Div.1 & Inspection H R R
nozzle weld Drawing Report
(if applicable)
10.5 | PT on final weld of Nozzle | Detection of flaws Drawing Inspection H RW -
to shell / dished ends Report




Please separate the stages for saddle & skirt supports with

~

MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE FLAN

respect to tag number as NDE requirements are clearly

QAP NO: B016-RUF-LT-504-QC-QD/BHEL sjvzoo=

specified in Chevron specification PVM-SU-4750.

ara

T

Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
Date :01-10-2020 PMC : Engineers India Limited (EIL)
Page 9 of 12 EILJob No. :B016-504

Contractor. BHEL SO: 2438; Internal CQP Ng: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference/Documents Format of Inspection EIL Remarks
nd Record M TUVv Al
Acceptance Criteria
/
10.6 | 100% PT on chipped back | Detection of flaws rawing Inspection H R -
C-seam weld Report
10.7 100% UT on nozzle to Detection of flaws Drawing Inspection H w -
shell / nozzle to pipe, Report
before PWHT if
applicable
10.8 Pneumatic test on RF Detection of Drawing Inspection H R -
pads leakage Report W
11.0 / Fabrication of Internal attachments
11.1 Welding of Internal Location & Drawing Inspection H - -
attachments Dimensions Report
11.2 NDE for Internal Detection of flaws Drawing Inspection H - -
attachments weld ) Report
12.0 v Saddle / Skirt fabrication and Assembly
12.1 Fit up and Welding of Offset & weld ASME Sec VIl Div.1 & Inspection H R -
Saddle/Skirt, saddle/Skirt geometry Drawing Report
with Vessel
12.2 100% PT on welds Detection of flaws Drawing Inspection H R -
A Report
12.3 imensional inspection Dimensions Drawing Inspection H w - W-During Final
of Saddle / Skirt Report Inspection

PVM-SU-4750-H Cl. No.: 9.5 - TO BE COMPLY AND ADDED IN INSPECTION STAGE ACTIVITY
FOR TAG NO.- 504-V-315 AND 504-V-607A/B/C.
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Text Box
PVM-SU-4750-H Cl. No.: 9.5 - TO BE COMPLY AND ADDED IN INSPECTION STAGE ACTIVITY FOR TAG NO.- 504-V-315 AND 504-V-607A/B/C.
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Please separate the stages for saddle & skirt supports with respect to tag number as NDE requirements are  clearly specified in Chevron specification PVM-SU-4750.
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NAME & ADDRESS QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 10 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
13.0 Final Dimensional Dimensions & Drawing Inspection H H R
inspection before PWHT orientations Report
& clearance for PWHT
14.0 PWHT of Equipment Time & ASME Sec VIII Div.1 & HT Chart / H R - PWHT procedure duly
along with PTC Temperature Drawing Report approved to be followed
15.0 Hardness check of all Hardness ASME Sec VIII Div.1 & Inspection H H -
pressure joints on weld / Drawing Report
HAZ / PM
16.0 | NDE after PWHT 100% Detection of flaws ASME Sec VIl Div.1 & Inspection H RW -
UT on pressure retaining Drawing Report
weld
17.0 Spot PT on internal & Detection of flaws ASME Sec VIII Div.1 & Inspection H RW -
External welds Drawing Report
18.0 Final Dimensional Dimensions & Drawing Inspection H H R Complete Equipment
inspection orientations Report Visual inspection of both
Internal & External
19.0 Hydro static testing No pressure drop Drawing Inspection H H R
followed by drying & or leakage Report
cleaning
20.0 Spot PT after Hydro Detection of flaws Drawing Inspection H w -
testing Report
ADD COUPON TESTING STAGE H



TUV201
Text Box
             ADD COUPON TESTING STAGE                                                                                        H
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NAME & ADDRESS QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :01-10-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 11 of 12 EIL Job No. : B016-504
Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria
21.0 Outside Surface Surface profile & Drawing & Approved Inspection H RW -
Preparation (Blasted salt contamination procedure Report
Surface Profile & Salt
Contamination Tests )
22.0 Painting Visual & DFT etc Drawing, Approved Inspection H RW -
procedure Report
23.0 Nozzles blanking & Physical Drawing H w -
N2 filling ( if specified in verification
drawing)
24.0 Name plate fixing, Visual Drawing Inspection H H -
punching and rub off Report
25.0 | Inspection of Mandatory Physical Drawing & approved Inspection H H -
& Commissioning spares Verification spares list (as Report
applicable)
26.0 Manufacturer’s Data Documentation Drawings & ITP/QAP MDR H R -
Report & Final
Documentation
27.0 | Issue of IRN & clearance Completeness Drawing, Approved Inspection H H -
for dispatch procedure Release Note




Fug 7o) | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara

NAME & ADDRESS . . . .. .

QAP NO: BO16-RUF-LT-504-QC-QD-BHEL (1)-02001 | Project Name: VRMP-Visakh Refinery Modernisation Project

H " BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam

VISAKHAPATNAM or | Date  :01-10-2020 PMC : Engineers India Limited (EIL)

Approved Sub Page 12 of 12 EILJob No. :B016-504

Contractor. BHEL SO: 2438; Internal CQP No: 2505 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020

S. No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M TUV Al
Acceptance Criteria

Notes:

1) As per CLG Spec. PVM-SU-4750-H Clause No. 9.2, WFMT shall be performed for Category A,B,C & D butt-welded root areas and prior to back welding.
2) Extent of RT shall be in line to the approved drawing.

Legends:
P: Perform Drawing : Approved Drawing WPS: Welding procedure specification DFT: Dry film thickness
A-Approval Spec : Specification WPQ; Welder performance Qualification | RT: Radiographic testing
W-Witness LS: Longitudinal Seam welding TUV: TUV India Pvt Ltd., (Third party UT: Ultrasonic testing manual
RW: Random Witness M-BHEL or BHEL approved sub-contractor inspection agency appointed by M/s PT: Dye penetrant testing
H: Hold IRN: Inspection release note issued by TUV LTHE MPT: Magnetic particle testing
V: Verification of reports/Procedures | HT Chart: Heat Treatment chart PR: Purchase Requisition R: Review
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'\N/IQI\NAI'%JZAEI;)FBSEE‘SS QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 Project Name: VRMP-Visakh Refinery Modernisation Project
BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
VISAKHAPATNAM | Date :29-08-2020 PMC : Engineers India Limited (EIL)
or Approved Sub Page 1 of 16 EILJob No. :B-616 1-B016-504 on all pages
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020

Code of Construction: ASME Section VIII Div.1, Edition 2019 with “U” Stamping.

SI. No. Item Description Tag Number
1. HT FLARE KO DRUM 504-V-805 A
P. Gopi Kishore A.K. Mandal
Manager/QA/BHEL AGM/Q & BE/BHEL TUV Al LTHE EIL
Prepared By Reviewed By Approved
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Remove this
column

MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN

Rev.0
Date :29-08-2020
Page 2 of 16

QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006

Customer
PMC
EIL Job No.

urchaser
Project Name: VRMP-Visakh Refinery Modernisation Project

: L & T Hydrocarbon Engineefing [td (LTHE), Vadodara

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)

:B 016

Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents ormat of Inspection V1 EL Remarks
and Record M TUV | Al | LFHE
Acceptance Criteria
/
1.0 Design & Drawings Drawings & ASME Sec VIII Div.1 Ed Drawings & H Vv R
approval Design 2019 & Customer Design
Calculations Specifications Calculations
2.0 ITP / QAP Documents & ASME Sec VIII Div.1 Ed
Inspection Stages 2019 & & other QAP H H A [Replaced by Reviewed
specifications as per for Al
approved General
Assembly drawing
3.0 | Procedures
3.1 Welding Procedure Compliance to ASME Sec VIII Div.1 & WPS & PQR H R/W# | R TPIA inspection envisaged
Specification & WPQ ASME Sec IX Sec IX for any new WPS or WPQ
(Refer Note-7) 2-and licensor and \Fx;o'{l °'dPP§F§‘t —
. . -New O be qualitie
PMC specification by TPIA appointed b?/ BHEL.
3.2 All Manufacturing, Test Procedure & ASME Sec VIII Div.1 Ed Procedure H —-R— R
Procedures Acceptance 2019 & & other 3-R
a) NDT (UT/RT/MT/PT) Criteria specifications as per
b) NDE Plan approved General
c) Surface Preparation & Assembly drawing
Painting
d) Hydro test
e) Ferrite measurement
f) PMI

g) Hardness test \

h) Pickling & Passivation

\_

i) PWHT Procedure

WEMT to be
included

\ISR & DHT Procedure to

be

included
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MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN Purchaser
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006
Rev.0 Customer
Date :29-08-2020 PMC
Page 3 of 16 EIL Job No.

: L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara

Project Name: VRMP-Visakh Refinery Modernisation Project

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)
:B 016

Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M | Tuv | Al | LFHE
Acceptance Criteria
3.2a | Heat Treatment procedure Procedure & ASME Sec VIII Div.1 Ed Procedure H R R
for Dénd Acceptance 2019 & Customer
Criteria Specifications
3.2b | Heat Treatment procedure Procedure & ASME Sec VIII Div.1 Ed Procedure H R R
for complete equipment Acceptance 2019 & Customer
Criteria Specifications
3.2c Annealing Procedure to Procedure & ASME Sec VIII Div.1 Ed Procedure H R R
control Hardness of Acceptance 2019 & Customer
/Y Formed Components Criteria Specifications
3.2d Procedure for material Procedure PVM-SU-1322-H.1 Procedure H R R
andling and protection of (Cl. No. 6.1.5)
high alloy clad or weld-
verlaid vessel parts and
he completed vessels
4.0 \ Raw Materials
4.1 | Plates, Pipes, Fittings, PO., Approved ASME Test H R R Raw materials will be
Forgings, Fasteners, Drawings Section Il A & other Certificates / inspected by BHEL
Gaskets etc., (as specifications as per Check test W appointed TPIA.
appljcable) approved General results
at sourcing locations. Assembly drawing

Please check with
specification &
comply
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|& LAS material, Alloy 625 }—\

Ficrica MQUEZAESBEES‘SS QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
B’f" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 4 of 16 EIL Job No. :B0O16
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL emarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
Raw Materials after receipt
A2
4.2 | All Pressure parts / Part PO., Approved ASME Test H H R PMI of SS Material as
attached to Pressure part Drawings Section Il A & other Certificates / W applicable.
specifications as per Check test
approved General results
Assembly drawing
4.3 | Non Pressure parts PO., Approved ASME Test H R R
Drawings Section Il A & other Certificates /
specifications as per Check test
approved General results
Assembly drawing
4.4 | Welding Consumables PO ASME Test H R R
Section Il C & CLG PVM- Certificates
SU-5004-1
5-and other licensor
4.5 | Fasteners & Gaskets PO, Drawings and PMC specification Test H W - PMI of SS Material as
Section Il A & other Certificates applicable.
specifications as per
approved General
Assembly drawing
N

EIL SPECIFICATION 6-12-0003 & CLAD VESSEL
SPECIFICATION SHALL BE CAPTURED
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out for weld edges.

As per EIL specification 6-12-0003, UT shall be carried

]ﬁﬁl MQI\NALEJ';AACSSEE ‘Sq QOUACTT T MO0 UTYVIVOL T LAY oTCTTaoTT L&T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂl’ BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 5 of 16 EIL Job No. :B0O16
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
’ Acceptance Criteria
I Fabrication of Dished Ends 6-Add one activity as per
5.0 W note - 6 & 7 for all plates
5.1 | Transfer of MarkingLand Material Spec & Heat Drawing & TDC Inspection H R before cutting
Heat Number for Plhtes Number Report
5.2 Weld Edge Preparquon Detection of flaws Drawing Inspection H R R
& DPT Report
5.3 Fit up & Welding of Offset & weld ASME Sec VIII Div.1 & Inspection H R -
L-Seam along with PTC geometry Drawing Report
5.4 100% PT on chipped Detection of flaws ASME Sec VIl Div.1 & Inspection H R -
back L-seam weld /- & WFEMT Drawing Report
Add NDE of ; .

Clad restoration on L- Welding parameters WPS - H R - Refer Note-1
complete seam weld 8- Refer Note-4
weld joint & 100% PT on clad Detection of flaws ASME Sec VIl Div.1 & Inspection H R/ - RW- for Final Layer
CuSO4 Test |restoration each layer Drawing Report RW

. Corrovaul tact aftar clad Noiroan Annrovoed - nrocadura lncnaction Ll \AL It chall bha Aftar Livdea +act
pnor to Clad FETrORYy ot V:'“-' Crord ™o v ] MpPpTrovcTproccaaTc rpTcton ™ vy e v--w‘- ”\j oHeeT --yv‘-v ~‘--'~
. restoration contamination Report and Pickling & Passivation
restoration Forrite Mok 07 Aolin foreit S VIVISTIPE L L N , o o Y TR TI T Y

TCTTTLC  INUITTTvci /0 UCTTta 1CT1TT1IitC rVviviroU 10Z2711. 1 ISP TCLIuT] LI vy = eoridilr o< at i e Ul

Cl.No.9.3.2 Report 9-Delete from all stage activity Final Dimensional
Inspection
5.9 Chemical Analysis after | Chemical properties PVVI-SU-132Z-H.1 nspection H R# - # Chip extraction shall be
Clad restoration Cl.No. 9.3.1.3 (a,b,c) Report witnessed by L-TPIA.

AND 9.3.1.4 (a,b,c &ad)
OR 6-12-0007 Rev.4
Cl.No. 5.6
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EicEsca MQUEZAESBEES‘SS QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
B’f" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 6 of 16 EIL Job No. :B0O16
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
5.10 Forming of Dished End Dimensional & As per Drawing Inspection H R - Forming & Heat
Template check Report Treatments as specified
in Drawing.
5.11 Heat Treatment Time & Temperature| | ASME Sec VIl Div.1 & HT Chart / H R - HT procedure duly
(along with PTC) Drawing Report approved to be followed.
5.12 100% PT on Knuckle Detection of flaws ASME Sec VIl Div.1 & Inspection H W -
inside & outside Drawing Report
including welds and
WEP after forming &
heat treatment
5.13 | 100% RT of L-Seam weld Detection of flaws ASME Sec VIII Div.1 & RT Films / H R R
after forming and heat Drawing Records
treatment
Add CuSO4 Dis-bondment check Lack of bonding ASME Sec VIII Div.1 & UT Report H W -
Test (spot UT) for rolled PVM-SU-1322-H.1
sections of clad and Cl.No.9.2.2
weld overlay
5.15 Final Dimensions Visual & dimensional| | ASME Sec VIII Div.1 & Inspection H H R Dished End NDE shall be
(minimum thickness, Drawing Report witnessed by L-TPIA at
profile, roundness, the time of final visual &
ovality etc.,) N dimension of dish ends.
5.16 Test Coupon testing Tensile Strength & ASME SecVWIlI Div.1 & Test report H H -
Hardness as PVM-SUM750-H R | [Reports shall be
applicable. Cl.No. 7.6\t 7.8

Applicable EIL
specification shall
be referred.

submitted to Al for
acceptance
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(Fog gy | MANUFACTURER'S QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
; NAME & ADDRESS . . . .. .
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
B’f" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
: VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 7 of 16 EIL Job No. :B 016
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ Tuv | Al [LTHE
Acceptance Criteria
Fabrication of Main Shell along with PTC as applicable |
6.0 10-Refer comment no-6
6.1 Plate marking and Dimensions Drawing Inspection H R R
cutting Report
6.2 Weld Edge Preparation Detection of Drawing Inspection H W R
& DPT flaws Report
6.3 Shell rolling Dimensions Drawing Inspection H - -
Report
6.4 Fit up & Welding of Offset & weld ASME Sec VIII Div.1 & Inspection H RW -
L-Seam along with PTC geometry Drawing Report
5 - - - -
Add 5 1ggﬁ(FI>_T on chipped 1-8 V\?PFfI\P/IQItlon of ASME Sec VI‘II Div.1 & Inspection H R -
CuSO4 -seam weld ..u-‘«IS Drawing ' Repor.t
6 100% RT on L-seam Detection of ASME Sec VIl Div.1 & Inspection H R R
test weld & test coupon flaws Drawing Report 12- Refer Note-4
6.7 Clad restoration on L- Welding - H R - Refer Note-1
seam weld parameters WPS
6.8 100% PT on clad Detection of ASME Sec VIl Div.1 & Inspection H R/ - RW- for Final Layer
restoration each layer flaws Drawing Report RW
6.9 Ferrexyltestafterelad No-iron Approved procedure Inspection H W - It shall be after Hydro test
restoration contamination Report and Pickling & Passivation
6.10 Ferrite Number Y% dettaferrite PYM=S5U=1322-H1€INo tspection H RW H-shat-be-atthe-time-of
9.3.2 Report 13-Refer comment no-9 Final Dlmer.1$|onal
| | | Inspection

Stage for steam coil fabrication,NDE & its testing to be included
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Ficrica '\N/IQI\N/IEZAEI;)FBEES‘SS QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 Project Name: VRMP-Visakh Refinery Modernisation Project
B”’l BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 8 of 16 EIL Job No. :B 016
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ Tuv | Al [LTHE
Acceptance Criteria
6.11 | Chemical Analysis after Chemical PVM-SU-1322-H.1 Cl.No. Inspection H R# - # Chip extraction shall be
Clad restoration properties 9.3.1.3 (a,b,c) AND Report witnessed by L-TPIA.
9.3.1.4 (a,b,c &d) OR 6-
12-0007 Rev.4 Cl.No. 5.6
6.12 Dis-bondment check Lack of bonding ASME Sec VIl Div.1 & UT Report H W -
(spot UT) for rolled PVM-SU-1322-H.1 Cl.No.
sections of clad 9.2.2
6.13 [Test Coupon testing| Hardness ASME Sec VIII Div.1 Test report H W Il%
14- PVM-SU-4750-H: Clause No.: 7.8.2b - Production test plates shall be heat treated with the vessel unless accepted otherwise by Owner.
Shell to Shell Circular Seam fabrication
7.0
7.1 Weld Edge Preparation Detection of Drawing Inspection H R R
& DPT flaws Report
7.2 Fit up & Welding of Offset & weld ASME Sec VIII Div.1 & Inspection H RW -
C-Seam geometry Drawing Report
7.3 100% PT on chipped Detection of ASME Sec VIII Div.1 & Inspection H R -
back C-seam weld 15-& WFMT s Drawing Report
7.4 100% RT on C-seam Detection of ASME Sec V!II Div.1 & Inspection H R R 16- Refer Note-4
weld flaws Drawing Report
Add Clad restoration on C- Welding WPS - H R - Refer Note-1
Cus0O4 seam weld parameters

Test
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MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN

Purchaser

Rev.0
Date
Page 9 of 16

QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006

1 29-08-2020

Customer
PMC
EIL Job No.

: L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
Project Name: VRMP-Visakh Refinery Modernisation Project

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)
:BO16

Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
7.6 100% PT on clad Detection of ASME Sec VIl Div.1 & Inspection H R/ - RW- for Final Layer
restoration each layer flaws Drawing Report RW
7.7 Ferroxyl test after clad No iron Approved procedure Inspection H W - It shall be after Hydro test
restoration contamination Report and Pickling & Passivation
7.8 Ferrite Number % delta ferrite PVM-SU-1322-H.1 Cl.No. Inspection H RW - It shall be at the time of
9.3.2 Report 17-Refer comment no-9 Final D'mer.ls'onal
Inspection
7.9 Chemical Analysis after Chemical PVM-SU-1322-H.1 Cl.No. Inspection H R# - # Chip extraction shall be
Clad restoration properties 9.3.1.3 (a,b,c) AND Report witnessed by L-TPIA.
9.3.1.4 (a,b,c &d) OR 6-
12-0007 Rev.4 Cl.No. 5.6
Shell to Dished end Circular Seam fabrication
8.0
8.1 Weld Edge Preparation Detection of Drawing Inspection H R R
& DPT flaws Report
8.2 Fit up & Welding of Offset & weld ASME Sec VIl Div.1 & Inspection H RW -
C-Seam geometry Drawing Report
8.3 100% PT on chipped Detection of ASME Sec VIII Div.1 & Inspection H R -
back C-seam weld 18-& WFEMT ¢ Drawing Report
8.4 100% RT on C-seam Detection of ASME Sec VIl Div.1 & Inspection H R R R-RT Films
weld flaws Drawing Report 19- Refer Note-4
8.5 Clad restoration on C- Welding WPS - H R - Refer Note-1
seam weld parameters
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MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN Purchaser
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006
Rev.0 Customer
Date :29-08-2020 PMC
Page 10 of 16 EIL Job No.

: L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara

Project Name: VRMP-Visakh Refinery Modernisation Project

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)
:B 016

Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
8.6 100% PT on clad Detection of ASME Sec VIl Div.1 & Inspection H R/ - RW- for Final Layer
restoration each layer flaws Drawing Report RW
8.7 Ferroxyl test after clad Noiron Approved procedure Inspection H W - It shall be after Hydro test
restoration contamination Report and Pickling & Passivation
8.8 Ferrite Number % delta ferrite PVM-SU-1322-H.1 Cl.No. Inspection H RW - It shall be at the time of
9.3.2 Report Final Dimensional
20-Refer comment no-9 Inspection
8.9 Chemical Analysis after Chemical PVM-SU-1322-H.1 Cl.No. Inspection H R# - # Chip extraction shall be
Clad restoration properties 9.3.1.3 (a,b,c) AND Report witnessed by L-TPIA.
9.3.1.4 (a,b,c &d) OR 6-
12-0007 Rev.4 Cl.No. 5.6
Wed overlay of Nozzles, Pipes, Elbow and blind flanges
9.0
9.1 Nozzle & Elbows, ID Dimensions Drawing Inspection H W -
Check and Record up to Report
NPS 3 before overlay
with Nozzle
identification
9.2 Weld overlay Welding Drawing - H R -
parameters
9.3 Weld overlay thickness Thickness Drawing Inspection H W -
from inside the nozzle Report
(ID Check)



TUV201
Rectangle

TUV201
Text Box
20-Refer comment no-9


MANUFACTURER’S
NAME & ADDRESS

BHEL-
VISAKHAPATNAM or
Approved Sub

QUALITY ASSURANCE PLAN

Rev.0
Date
Page 11 of 16

QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006

1 29-08-2020

Customer
PMC

Purchaser
Project Name: VRMP-Visakh Refinery Modernisation Project

EIL Job No.

: L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara

: Hindustan Petroleum Corporation Limited- Visakhapatnam
: Engineers India Limited (EIL)

:BO16

Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
9.4 100% PT on weld Detection of ASME Sec VIl Div.1 & Inspection H R/ - RW- for Final Layer
overlay each layer flaws Drawing Report RW
9.5 Ferrite Number % delta ferrite PVM-SU-1322-H.1 Cl.No. Inspection H RW - It shall be at the time of
9.3.2 Report . . Final Dimensional
21-Accessible portion of overlay Inspection
9.6 Chemical Analysis of Chemical PVM-SU-1322-H.1 Cl.No. Inspection H R# - # Chip extraction shall be
weld overlay properties 9.3.1.3 (a,b,c) AND Report witnessed by L-TPIA.
12-0007 Rev.4 Cl.No. 5.6 | | |
Fabrication of Nozzle Assemblies
10.0
10.1 | Weld Edge Preparation Detection of Drawing Inspection H R R
& DPT flaws Report
10.2 Fit up & Welding of Offset & weld ASME Sec VIII Div.1 & Inspection H R -
C-Seam of pipes geometry Drawing Report
/elbows / flanges / 23-6-12-0007: Clause No.: 5.1.5 shall be comply
nozzle neck
10.3 100% RT on C-seam Detection of ASME Sec VIl Div.1 & Inspection H R R R-RT Films
weld flaws Drawing Report



TUV201
Text Box
21-Accessible portion of overlay 

TUV201
Text Box
22-Not Possible

TUV201
Text Box
23-6-12-0007: Clause No.: 5.1.5 shall be comply


Ficrica 'I\\I/IQI\N/IEZAESBEES‘SS QUALITY ASSURANCE PLAN Purchaser  :L & T Hydrocarbon Engineering Ltd (LTHE), Vadodara
QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
Hﬂ" BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 12 of 16 EIL Job No. :B 016
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & T Job No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
Nozzle to Shell / Dished end fabrication
11.0
11.1 Marking and Location and Drawing Inspection Report H R R
Openings of nozzles Orientation
on shell / dished
end.
11.2 | PT on weld edges & Detection of Drawing Inspection Report H R -
after root run flaws
11.3 | Fitup & Welding of Offset & weld ASME Sec VIII Div.1 Inspection Report H RW -
Nozzles on shells / geometry & Drawing
dished ends
11.4 | PT on final weld of Detection of Drawing Inspection Report H RW -
Nozzle to shell / flaws
dished ends
11.5 | 100% PT on chipped Detection of Drawing Inspection Report H R -
back C-seam weld flaws
11.6 | 100% UT on nozzle Detection of Drawing Inspection Report H W - 24-100% RT of insert plate to
to shell / nozzle to flaws )
bibe shell and mser_t plate to SR
11.7 | Pneumatic test on RF Detection of Drawing Inspection Report H RW - nozzle as applicable nozz_les
pads leakage SR nozzle o shell as applicable
nozzles
25-PI. check

applicability
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Approved Sub Page 13 of 16 ElLJobNo. :BO016
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
12.0 Fabrication of Internal attachments
12.1 Welding of Internal Location & Drawing Inspection H - -
attachments Dimensions Report
12.2 NDE for Internal Detection of flaws Drawing Inspection H - -
attachments weld Report
13.0 Saddle fabrication and Assembly
13.1 Fit up and Welding of Offset & weld ASME Sec VIII Div.1 & Inspection H R -
saddle, saddle with geometry Drawing Report
Vessel
5 - - - -
13.2 100% PT on weld526_EnQ[ﬁ"ceecng?doef flaws Drawing In;z«;c::;)n H R 27-Refer Note - 9
13.3 | Dimensional inspecti§¥Jrface Cinenoons Drawing Inspection H R - W-During Final Inspection
of Saddle Report
14.0 Final Dimensional Dimensions & Drawing Inspection H H R Complete Equipment
inspection orientations Report W Visual inspection of both
Internal & External
14.1 PMI Check Chemical PVM-SU-1322-H.1 Inspection H RW R
Cl.No.9.3.1 Report
14.2 Ferrite Number % delta ferrite PVM-SU-1322-H.1 Inspection H RW -
Cl.No.9.3.2 Report
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QAP NO: B016-RUF-LT-504-QC-QD-BHEL(1)-02006 | Project Name: VRMP-Visakh Refinery Modernisation Project
B”’l BHEL- Rev.0 Customer : Hindustan Petroleum Corporation Limited- Visakhapatnam
' VISAKHAPATNAM or | Date :29-08-2020 PMC : Engineers India Limited (EIL)
Approved Sub Page 14 of 16 ElLJobNo. :BO016
Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
15.0 PWHT of Equipment Time & ASME Sec VIl Div.1 & HT Chart / H R - PWHT procedure duly
along with PTC Temperature Drawing Report approved to be followed
16.0 Hardness check of all Hardness ASME Sec VIl Div.1 & Inspection H H -
pressure joints on weld Drawing Report
/ HAZ / PM
17.0 NDE after PWHT 100% Detection of flaws ASME Sec VIl Div.1 & Inspection H RW -
UT on pressure Drawing Report 28-Refer Note - 8
retaining weld
18.0 Spot PT on internal & Detection of flaws ASME Sec VIl Div.1 & Inspection H RW -
External welds Drawing Report
19.0 Final Dimensional Dimensions & Drawing Inspection H H W Complete Equipment
inspection orientations Report Itness Visual inspection of both
29-after PWHT Internal & External
20.0 Hydro static testing No pressure drop Drawing Inspection H H R
followed by drying & or leakage Report
cleaning HOLD
21.0 Spot PT after Hydro Detection of flaws Drawing Inspection H W -
testing Report
22.0 | Pickling & Passivation of Dimensions Drawing Inspection H W -
30-inside weld overlays of Report
nozzles, clad surface of
shells, dished ends and
further cleaning and
drying
23.0 Ferroxyl test after-elad Noiron Approved procedure Inspection H RW -
+estoration- contamination Report

31-Pickling & Passivation
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S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks
and Record M [ TuV | Al [LTHE
Acceptance Criteria
24.0 Outside Surface Surface profile & Approved procedure Inspection H RW -
Preparation (Blasted salt contamination Report
Surface Profile & Salt
Contamination Tests )
24.1 Painting Visual & DFT etc Drawing, Approved Inspection H RW -
procedure Report
Nozzles blanking & Physical Drawing Inspection H W -
25.0 | N2filling ( if specified in Verification Report
drawing)
26.0 Name plate fixing, Visual Drawing Inspection H H -
punching and rub off Report
27.0 Inspection of Physical Drawing Inspection H H -
Mandatory & Verification Report
Commissioning spares
Issue of IRN & clearance Completeness Drawing, Approved Inspection H H -
32-To be .
. for dispatch procedure Release Note
written afte_r.?? Manufacturer’s Data Documentation Drawings & ITP/QAP MDR H R -
Report & Final
Documentation

1) Pressure Test, NCR Verification, ASME Name Plate Verification, Authorization for ASME Punch, Attachment of
ASME Name Plate, Signing of MDR etc. All this points are HOLD point for Al

2) Add CuS0O4 test prior to start any Clad restoration welding in any weld.
3) Internal Visual and Dimensional verification shall be offered to Al

3) Complete NDE(RT) shall be done prior to start clad restoration.

4) Thickness verification shall be done after CS welding and prior to Clad restoration.
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1) Pressure Test, NCR Verification, ASME Name Plate Verification, Authorization for ASME Punch, Attachment of ASME Name Plate, Signing of MDR etc. All this points are HOLD point for AI
2) Add CuSO4 test prior to start any Clad restoration welding in any weld.
3) Internal Visual and Dimensional verification shall be offered to AI
3) Complete NDE(RT) shall be done prior to start clad restoration.
4) Thickness verification shall be done after CS welding and prior to Clad restoration.
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Contractor. BHEL SO: 2438; Internal CQP No: 2499 L & TJob No.& PO No.: RUFV & REFINERY/75000-66912/NG Dt.18-03-2020
S.No Description Type of Checks Reference Documents Format of Inspection EIL Remarks

and Record M [ TuV | Al [LTHE
Acceptance Criteria

Notes:

1) Asper PVM-SU-1322-H.1 - 6.3.7: Clad removal (strip back or repairs) shall be verified using copper sulphate to ensure complete removal of the clad before alloy
welding.

2) As per PVM-SU-1322-H.1 - 9.1.3: Required radiographic and ultrasonic examinations shall be performed on completed Category A, B, C, and D weld joints after
the weld overlay has been applied and any PWHT has been completed.

3) As per PVM-SU-1322-H.1 — 9.1.2: Magnetic particle examination shall be made of the surfaces of Category A, B, C, and D welds that are to be covered by weld
overlay at the last stage of fabrication prior to applying the overlay.

4) As per 6-12-0007 Rev. 4 (Supplementary specification for Clad Vessels Clause No.: 5.3 - Weld joint in the base plate shall be radiographed as specified in engg.
Drawing / data sheet for detection of cracks/flows before clad side welding is carried out. Just before clad restoration welding, the prepared surface shall be
inspected by 100% dye penetrant testing.

5) As per 6-12-0007 Rev. 4 (Supplementary specification for Clad Vessels Clause No.: 6.1.4 - 100% Ultrasonic test shall be carried out of areas where attachments
are to be welded directly to the cladding. The above areas shall include 50 mm.

6) As per PVM-SU-1322-H.1 — 9.2.2: UT according to ASME Code, Section Il, SA 578, shall be made of clad plates within 1T (1 x total clad + base material plate
thickness) of the edges to be welded, and covering an area extending 1T from load-bearing internal attachments designated on the vessel drawing.

7) PQR qualification shall be as per Licensor Specification No.: PVYM-SU-5004-1, Clause No.: 8.2 & 11.2.

8) As per PVM-SU-1322-H.1—9.3.3.1: The completed vessel bulk weld overlay (primary method of applying the internal corrosion-resistant lining) shall be checked
for bond flaw indications after PWHT by UT in accordance with ASME Code, Section Il, SA 578).

9) As per PVM-SU-1322-H.1 — 9.3.4.2: Prior to any heat treatment including PWHT, PT of the entire surface shall be performed in accordance with mandatory
appendix 8 of ASME Code, Section VIII, Div. 1 or Section VIII, Div. 2, as applicable. /A
Legends:

P: Perform Drawing : Approved Drawing \VPS: Welding procedure specification DFT: Dry film thickness
A-Approval Spec : Specification WPQ; Welder performance Qualification | RT: Radiographic testing
W-Witness LS: Longitudinal Seam welding 'UV: TUV India Pvt Ltd., (Third party UT: Ultrasonic testing manual
RW: Random Witness M-BHEL or BHEL approved sub-contractor nspection agency appointed by M/s PT: Dye penetrant testing

H: Hold IRN: Inspection release note issued by TUV | THE MPT: Magnetic particle testing
V: Verification of reports/Procedures | HT Chart: Heat Treatment chart R: Review

please include the above
requirements as ITP stages
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1.0 SCOPE:

This document describes the forming and heat treatment procedure in preparation and issue of heat
treatment technology chart

2.0 REFERENCE DOCUMENTS:
ASME Sec VIII Div.1 Edition 2019, NACE SP0472-2010, PVM-SU-5290.2, PVM-SU-4750-H,
PVM-SU-1322-H.1.

3.0 APPLICABILITY:
Applicable to all the pressure vessels of this specific project with respect to forming, Post forming
heat treatment, post weld heat treatment or stress relieving, ISR & DHT.

4.0 REQUIREMENT:
As per ASME Sec VIII Div.1 Edition 2019, the approved drawing, ITP

5.0 STAGE:
As per approved ITP

6.0 TYPE OF HEAT TREATMENT

6.1 POST WELD HEAT TREATMENT:

a. After receipt of requisition (Exhibit-01) of post weld heat treatment or stress relieving of all
carbon and low alloy steel materials as per the drawing, from technology section, heat
treatment technology sheet/chart as per relevant part UW-40 (a) of ASME Sec VIII Div.1
Edition 2019 will be prepared by Welding Technology.

b. Sr. Engineer (QC) shall check the identification of items before sending for heat treatment and
after receiving the items from heat treatment.

c. Material temperature shall be recorded with the help of calibrated automatic recorder and
calibrated thermocouples only.

d. Thermocouples shall be placed such that the entire component (including the anticipated
(hottest and coldest zones) is covered.

e. The maximum distance between any two thermocouples shall not exceed 4.6 metres.

f. The temperature difference between any two thermocouples during heating and cooling cycles
shall not exceed 70°C.

g. Unless otherwise specified, the following rules shall apply to establish the governing thickness
(T) for determining the soaking time for PWHT. Soaking time is accounted as the time between
the temperature crossing and leaving the minimum recommended temperature.

h. For Butt welds; “T” shall be thickness of the weld. For bar stock “T” shall be the diameter. For
fillet welds, "T" shall be the throat thickness. If a fillet weld is used in conjunction with a groove
weld, "T" shall be the total of the depth of the groove plus the fillet throat thickness.

i. For partial penetration branch welds, the thickness shall be the depth of the groove prior to
welding.
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j.  For repairs, the thickness shall be depth of the groove as prepared for repair welding.

k. For combination of different welds in a component, the higher governing thickness “T" shall
govern.

I.  Location, type of thermocouples, method of TC attachment, heating control system details to be
recorded along with sketch by QC-shop (or) QC-OS for review by TPI/Customer.

m. Methods used to support the vessel (or) part assembly & Bracing used to prevent distortion to
be recorded by QC-shop (or) QC-OS for review by TPI/Customer.

n. Heat treatment parameters like Loading temp., Rate of Heating, Soaking temperature, soaking
time, rate of cooling and unloading temperature of the equipment (or) sub-assemblies are
provided as per relevant codes and standards & service conditions and basic details are as
follows -

1. Soaking temperatures and Holding/Soaking time for different materials are as follows-

Material Soaking Temperature | Holding/Soaking

Carbon steel 630 + 10°C Minimum 60 minute
(Lhr/25mm of thk)

Low alloy steel (1.25Cr-0.5Mo) | 670 + 10°C Minimum 60 minute
(2hr/25mm thk)

Low alloy steel (2.25Cr—1Mo) 690 = 10°C Minimum 2  hours
(Lhr/25mm of thk)

2. Maximum ROH/ROC shall be as follows:

- Above 425°C, the rate of heating shall be not greater than 222°C/hr divided by the
maximum metal thickness of the shell or head plate in inches, but in no case more than
222°C/hr.

- Above 425°C, cooling shall be done in a closed furnace (or) cooling chamber at a rate
not greater than 280°C/hr divided by the maximum metal thickness of the shell or head
plate in inches, but in no case more than 280°C/hr. From 425°C the vessel may be
cooled in still air.

0. Lead (or) Sulfur containing substances such as oil, grease, thread lubricants and paint shall be
removed from vessel surfaces prior to heat treatment.

p. Wherever practicable, heat the vessel as a whole in an enclosed furnace.

g. The overlap of 1.5m heated section shall be provided, if vessel is heated in more than one heat
in a furnace.

r. The heat treatment technology chart is sent to technology section of P&T department for
necessary action.

s. The heat treatment methodology for loading in furnace and control of heat treatment parameters
as per given heat treatment technology chart (Exhibit-02) is under Incharge/press shop scope.

6.2 POST FORMING HEAT TREATMENT:

6.2.1 GENERAL REQUIREMENTS:
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a. After receipt of requisition (Exhibit-01) of post forming heat treatment of all carbon and low alloy
steel materials as per the drawing, from technology section, heat treatment technology
sheet/chart as per relevant part UG-79 of ASME Sec VIII Div.1 Edition 2019 will be prepared by
Welding Technology.

b. Sr. Engineer (QC) shall check the identification of items before sending for heat treatment and
after receiving the items from heat treatment.

c. The furnace atmosphere shall be maintained neutral or slightly reducing during heat treatment.

d. Care shall be taken to ensure that no flame impingement takes place on the job during heat
treatment. Baffles shall be erected wherever necessary.

e. Thermocouples shall be placed such that the entire component (including the anticipated
(hottest and coldest zones) is covered.

f. During Hot pressing & subsequent Normalising operation, Thermocouple (TC) shall be tack
welded to the blank plate (or) dished end on consultation with shop inspector / inspection agency
and location of thermocouple shall be recorded in sketch and the same TC shall be removed by
grinding.

g. Material temperature shall be recorded with the help of calibrated automatic recorder and
calibrated thermocouples only.

h. The maximum distance between any two thermocouples shall not exceed 4.5 metres.

i. The temperature difference between any two thermocouples during heating and cooling cycles
shall not exceed 70°C.

j.  Technology department shall incorporate necessary precautions to be followed in shop floor to
avoid distortion.

k. Location, type of thermocouples, method of TC attachment, heating control system details to be
recorded along with sketch by QC-shop (or) QC-OS for review by TPI/Customer.

I.  Methods used to support the vessel (or) part assembly & Bracing used to prevent distortion to
be recorded by QC-shop (or) QC-OS for review by TPI/Customer.

m. The heat treatment technology chart is sent to technology section of P&T department for
necessary action.

n. The heat treatment methodology for loading in furnace and control of heat treatment parameters
as per given heat treatment technology chart (Exhibit-03) is under Incharge/press shop scope.

6.2.2 COLD FORMING:

a. For Cold Formed (forming temperatures are in the range of 120deg.C to 480 deg.C) vessel shell
sections, heads and other pressure parts of all carbon and low alloy steel materials shall be heat
treated to a condition equal to mill flat plate supply condition, if the extreme fiber elongation
determined as per below equation (1) / (2) exceeds 5% and nominal part thickness is greater
than 16mm.

For cylinders Formed from Plate: Forming strain, £, = (%) (1 _ 11:_:;) _______ Eq. (1)
f
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For Double curvature (heads): . . _ (75t Ry
( ) Forming strain, ¢; = (E) (1 - E) ........ Eq. (2)

b. To release Post Forming Heat Treatment with Normalising (or) Normalising + Tempering (or)
Stress relieving requirements, the supply condition of the plate shall be reviewed as per material
Technical Delivery Conditions (TDC) in tender stage & Material Test certificate (MTC) for receipt
materials.

c. For cold forming with nominal part thickness less than (or) equal to 16mm, stress relieving shall
be carried out and can also be clubbed with final equipment stress relieving cycle.

6.2.3 HOT FORMING:

a. The Forming operation such as Hot Pressing shall be completed at temperatures above 800°C
to avoid normalising operation. If hot pressed below 800°C, subsequent normalising heat
treatment shall be performed.

b. The recommended hot pressing soaking temperatures for carbon steel and low alloy steel
materials are 925 to 955 deg.C.

c. The number of blanks for hot pressing to be loaded in furnace charge shall be calculated based
on the soaking times specified in such a way that last blank/PTC in the charge is removed for
hot forming within the maximum soaking time specified.

d. If QAP/GMS/DRAWING mentions PTC requirement, then Production Test Coupon (PTC) shall
be loaded in furnace during hot pressing operation and the same shall be loaded for post forming
heat treatment operation and is located close to the formed dished end and must be recorded
in sketch.

6.3 LOCAL PWHT (or) REPAIR WELD STRESS RELIEVING:

a. Local heat treatment shall be followed for circumferential weld seams, complicated welds, weld
repairs, if the vessel is not practicable to heat treat the complete vessel (or) as a whole (or) in
two (or) more heats by appropriate means like electrical resistance heating assuring the required
uniformity

b. For Nozzle (or) attachment welds (or) pipes (or) tubes (or) nozzle attachments on double
curvature/ellipsoidal dished ends/spherical shells, the soak band shall be uniformly heated to
required temperatures and holding times with soaking band extending edge of attachment welds
with 1t (or) 50mm, whichever is less. Where t is nominal weld thickness.

c. The portion outside the soak band shall be protected so that the temperature gradient is not
harmful.

d. Insulation details & location, type of thermocouples, method of TC attachment must be provided
along with sketch by QC-shop (or) OS for review by TPI/Customer

e. Heat treatment parameters and Thermocouple attachments are as per section 7.1 of this
procedure.
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6.4 INTERMEDIATE STRESS RELIEF OR DEHYDROGENATION HEAT TREATMENT: (Applicable
for 2vCr-1Mo & 1%Cr-0.5Mo low alloy steel Pressure Vessels of all thicknesses)
6.4.1 INTERMEDIATE STRESS RELIEF

a. For 2% Cr-1 Mo & 1%Cr-0.5Mo steel, the preheat for nozzle weld joints shall be maintained until
PWHT, or until an ISR can be performed at greater than 600°C for 2 hours minimum before cooling
to ambient.

- ISR shall be required for all nozzle to shell attachment welds, areas of weld build-up, and other
welds having high restraint.

- All other welds may have DHT performed.

- ISR shall be performed in a furnace or local ISR treatment may be used, provided
circumferential heating band that includes the full circumference of the shell is utilized.

b. When ISR is required, it shall also be used for all weld repairs.

c. Temperature gradients shall be maintained in a manner that are not harmful to the vessel during
heating and cooling.

6.4.2 DEHYDROGENATION HEAT TREATMENT

a. If preheat is not to be maintained until PWHT and if ISR is not performed, welds shall be performed
DHT.
b. DHT shall be performed at 300°C for a duration of one hour minimum.

7.0 ADDITIONAL PRECAUTIONS (FOR CLAD MATERIALS):

The clad material should not be exposed to a direct flame if gas or oil is used as fuel.
Stainless steel clad vessel require a neutral or oxidizing atmosphere during heating.
Maximum sulphur content in fuel should not exceed 0.5%.

Marking paint and protective oil should be removed completely from the clad side before
heating.

Qoo

8.0 DOCUMENTATION:
a. Sr. Engineer (QC) shall verify the heat treatment chart for compliance.
b. The heat treatment chart shall be offered to TPI/Customer as per the approved ITP and
necessary clearance shall be obtained.

9.0 EXHIBITS USED

Exhibit | Format Format Description
No. No
1 HT/001 Reql_usmon for _heat treatment procedure (for both
welding & forming)
HT/002 Heat treatment technology chart (for welding operation)
3 HT/004 Heat treatment technology sheet (for forming operation)
4 HT/003 (I?ﬁ;]rltusmon for clubbing of heat treatment charts/loading
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Table 1: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-101

(°C/hr) max.

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-010 PV-010

Part No.’s

Equipment VR FEED SURGE DRUM VR FEED SURGE DRUM
Name

Tag No. 504-V-101 504-v-101

Drawing no. 3-PV-010-U0098 REV.0 1-PV-010-U0076 REV.A
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec. | SA516Gr.70 + SS317L SA516Gr.70 + SS317L
Nominal Weld 24+3 24+3 [ 25/58.363
Thickness

Type of heat Normalising + SR Stress relieving / PWHT
treatment

HT parameters | NR SR* SR

loading temp. <300°C <425°C <425°C

°C

Rate of heating | 220°C/hr 110°C/hr 110°C/hr

(°C/hr) max.

Soaking temp. | 900 +10°C 630 +10°C 630 +10°C

°C

Soaking 55 minutes 65 minutes 140 minutes

time, minutes

Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr

soaking time & cool
in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 2: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-105

(°C/hr) max.

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-020 PV-020

Part No.’s

Equipment VR/MP/HT SEPARATOR VR/MP/HT SEPARATOR
Name

Tag No. 504-V-105 504-V-105

Drawing no. 3-PV-010-U0103 REV.0 1-PV-020-U0072 REV.A
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec. | SA387Grl11CI2 + SS347 SA387Grl11CI2 + SS347
Nominal Weld 63+3 54+3 / 63+3

Thickness

Type of heat Normalising + Tempering Stress relieving / PWHT
treatment

HT parameters | NR Tempering SR

loading temp. <300°C <425°C <425°C

°C

Rate of heating | 220°C/hr 110°C/hr 110°C/hr

(°C/hr) max.

Soaking temp. | 900 +10°C 700 +10°C 670 +10°C

°C

Soaking 135 minutes 160 minutes 160 minutes

time, minutes

Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr

soaking time & cool
in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

in still air upto room
temp

Note: 1. Above HT parameters are arrived based on data presented against drawings.
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Table 3: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-109

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-030 PV-030
Part No.’s
Equipment DAO MP/HT SEPARATOR DAO MP/HT SEPARATOR
Name
Tag No. 504-V-109 504-V-109
Drawing no. 3-PV-010-U0101 REV.0 1-PV-030-U0080 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA387Gr.22CI2 + SS347 SA387Gr.22CI2 + SS347
Nominal Weld | 48+3/48+6 42+3 / 48+3 / 48+6
Thickness
Type of heat Normalising + Tempering Stress relieving / PWHT
treatment
HT parameters | NR Tempering SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 730 +10°C 690 +10°C
°C
Soaking 110 minutes 130 minutes 130 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: 1. Above HT parameters are arrived based on data presented against drawings.
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Table 4: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-110

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-040 PV-040
Part No.’s
Equipment LC MAX MP/MT SEPARATOR LC MAX MP/MT SEPARATOR
Name
Tag No. 504-v-110 504-V-110
Drawing no. 3-PV-010-U0105 REV.0 1-PV-040-U0084 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA387Gr.11CI2 SA387Gr.11CI2
Nominal Weld 25 22/25/31.363
Thickness
Type of heat Normalising + Tempering Stress relieving / PWHT
treatment
HT parameters | NR Tempering SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 700 +10°C 670 +10°C
°C
Soaking 50 minutes 60 minutes 80 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: 1. Above HT parameters are arrived based on data presented against drawings.
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Table 5: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-122

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-050 PV-050
Part No.’s
Equipment SEAL OIL RESERVOIR SEAL OIL RESERVOIR
Name
Tag No. 504-V-122 504-V-122
Drawing no. 3-PV-010-U0099 REV.0 1-PV-050-U0088 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 + SS304L SA516Gr.70 + SS304L
Nominal Weld | 28+3 24+3 /28+3/61.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 65 minutes 75 minutes 150 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 6:Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-126

(°C/hr) max.

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-060 PV-060

Part No.’s

Equipment VR BOOSTER FEED DRUM VR BOOSTER FEED DRUM
Name

Tag No. 504-V-126 504-V-126

Drawing no. 3-PV-010-U0098 REV.0 1-PV-060-U0057 REV.A
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec. | SA516Gr.70 + SS317L SA516Gr.70 + SS317L
Nominal Weld 24+3 24+3 /25 /58.363
Thickness

Type of heat Normalising + SR Stress relieving / PWHT
treatment

HT parameters | NR SR* SR

loading temp. <300°C <425°C <425°C

°C

Rate of heating | 220°C/hr 110°C/hr 110°C/hr

(°C/hr) max.

Soaking temp. | 900 +10°C 630 +10°C 630 +10°C

°C

Soaking 55 minutes 65 minutes 140 minutes

time, minutes

Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr

soaking time & cool
in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 7: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-201

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-070 PV-070

Part No.’s

Equipment HOS PRODUCT DRUM HOS PRODUCT DRUM
Name

Tag No. 504-V-201 504-V-201

Drawing no. 3-PV-010-U0096 REV.0 1-PV-070-U0092 REV.B
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec.

SA516Gr.70 (Nace + HIC)

SA516Gr.70 (Nace + HIC)

in still air upto room
temp

Nominal Weld 20 16/20/28.484
Thickness
Type of heat Normalising + SR* Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 £ 10°C 630 £ 10°C
°C
Soaking 40 minutes 60 minutes 70 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 8: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-306

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-080 PV-080
Part No.’s
Equipment PRODUCT MP/MT SEPARATOR PRODUCT MP/MT
Name SEPARATOR
Tag No. 504-V-306 504-V-306
Drawing no. 3-PV-010-U0101 REV.0 1-PV-080-U0098 REV.B
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA387Gr.22CI2 + SS347 SA387Gr.22CI2 + SS347
Nominal Weld | 42+3 36+3/42+3/51.363
Thickness
Type of heat Normalising + Tempering Stress relieving / PWHT
treatment
HT parameters | NR Tempering SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 730 +10°C 690 +10°C
°C
Soaking 90 minutes 120 minutes 125 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: 1. Above HT parameters are arrived based on data presented against drawings.

ALL RIGHTS RESERVED

THIS DOCUMENT AND ANY DATA AND INFORMATION CONTAINED THEREIN ARE CONFIDENTIAL AND THE PROPERTY OF L&T HYDROCARBON ENGINEERING (LTHE) AND THE COPYRIGHT THEREIN IS VESTED
IN LTHE NO PART OF THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY MANNER OR USED FOR ANY PURPOSE WHATSOEVER, EXCEPT WITH THE PRIOR

WRITTEN PERMISSION OF LTHE.




@ Residue Upgradation Facility (RUF) @
@ EPCC-3 Package for L&T Hydrocarbon Engineering
g@uﬁﬁaé@@eg@w&wfﬁrgo Visakh Refinery Modernization Project (VRMP) L&T- CHIYODA
o ety i Goviot ke Uil LIMITED
Title: FORMING & POST WELD HEAT TREATMENT PROCEDURE for ODC & CrMo Vessels | Rev. No.: O
Doc. No.: B016-RUF-LT-504-QC-QD-BHEL(1)-02019 Page 18 of 34

Table 9: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-313

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-090 PV-090
Part No.’s
Equipment FRACTIONOR FEED DRUM FRACTIONOR FEED DRUM
Name
Tag No. 504-V-313 504-V-313
Drawing no. 3-PV-010-U0101 REV.0 1-PV-090-U0099 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA387Gr.22CI2 + SS347 SA387Gr.22CI2 + SS347
Nominal Weld | 38+3 34+3/38+3/47.363
Thickness
Type of heat Normalising + Tempering Stress relieving / PWHT
treatment
HT parameters | NR Tempering SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 730 +10°C 690 +10°C
°C
Soaking 85 minutes 120 minutes 120 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: 1. Above HT parameters are arrived based on data presented against drawings.
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Table 10: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-315

in still air upto room
temp

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-100 PV-100
Part No.’s
Equipment SULFIDING CHEMICAL DRUM SULFIDING CHEMICAL
Name DRUM
Tag No. 504-V-315 504-V-315
Drawing no. 3-PV-010-U0104 REV.0 1-PV-100-U0061 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 SA516Gr.70
Nominal Weld | 40 32/40/78.363
Thickness
Type of heat Normalising + SR* Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 80 minutes 100 minutes 190 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment

stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 11: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-602

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-110 PV-110
Part No.’s
Equipment CATALYST TRANSFER VESSEL CATALYST TRANSFER
Name VESSEL
Tag No. 504-V-602 504-V-602
Drawing no. 3-PV-010-U0100 REV.0 1-PV-110-U0064 REV.0
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 + SS410 SA516Gr.70 + SS410
Nominal Weld 24+3 24+3 /58.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 55 minutes 65 minutes 140 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 12: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-607A/B/C

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-120 PV-120
Part No.’s
Equipment CATALYST INVENTORY HOLDING CATALYST INVENTORY
Name BIN HOLDING BIN
Tag No. 504-V-607A/B/C 504-V-607A/B/C
Drawing no. 3-PV-120-U0097 REV.0 1-PV-120-U0103 REV.0
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 SA516Gr.70
Nominal Weld | 40 32/40
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 80 minutes 100 minutes 100 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment

stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 13: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-703

in still air upto room
temp

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-130 PV-130
Part No.’s
Equipment HOT OIL SURGE DRUM HOT OIL SURGE DRUM
Name
Tag No. 504-V-703 504-V-703
Drawing no. 3-PV-010-U0095 REV.0 1-PV-130-U0068 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 SA516Gr.70
Nominal Weld 28 28/34.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 60 minutes 70 minutes 85 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment

stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 14: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-801

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-140 PV-140
Part No.’s
Equipment HP FLARE KO DRUM HP FLARE KO DRUM
Name
Tag No. 504-V-801 504-V-801
Drawing no. 3-PV-010-U0097 REV.0 1-PV-140-U0107 REV.B
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 (Nace + HIC) SA516Gr.70 (Nace + HIC),
IS2062Gr.B
Nominal Weld 25 20/25/26.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 £ 10°C 630 £ 10°C
°C
Soaking 50 minutes 60 minutes 65 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool
in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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L&T- CHIYODA

Table 15: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-802

in still air upto room
temp

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-150 PV-150
Part No.’s
Equipment LP FLARE KO DRUM LP FLARE KO DRUM
Name
Tag No. 504-V-802 504-V-802
Drawing no. 3-PV-010-U0104 REV.0 1-PV-150-U0111 REV.B
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 (Nace + HIC) SA516Gr.70 (Nace + HIC),
SA516Gr.70

Nominal Weld 25 36/42.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 50 minutes 60 minutes 105 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 16: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-803

(°C/hr) max.

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-160 PV-160

Part No.’s

Equipment CLOSED BLOWDOWN DRUM CLOSED BLOWDOWN DRUM
Name

Tag No. 504-V-803 504-V-803

Drawing no. 1-PV-160-U0115 REV.0
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec. | SA516Gr.70 SA516Gr.70

Nominal Weld 28 28

Thickness

Type of heat Normalising + SR Stress relieving / PWHT
treatment

HT parameters | NR SR* SR

loading temp. <300°C <425°C <425°C

°C

Rate of heating | 220°C/hr 110°C/hr 110°C/hr

(°C/hr) max.

Soaking temp. | 900 +10°C 630 +10°C 630 +10°C

°C

Soaking 60 minutes 70 minutes 70 minutes

time, minutes

Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr

soaking time & cool
in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 17: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-804

in still air upto room
temp

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-170 PV-170
Part No.’s
Equipment AMINE BLOWDOWN DRUM AMINE BLOWDOWN DRUM
Name
Tag No. 504-V-804 504-V-804
Drawing no. 1-PV-170-U0118 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 SA516Gr.70
Nominal Weld 28 28
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 60 minutes 70 minutes 70 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment

stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 18: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-805A

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-180 PV-180

Part No.’s

Equipment HT FLARE KO DRUM HT FLARE KO DRUM
Name

Tag No. 504-V-805A 504-V-805A

Drawing no. 3-PV-010-U0102 REV.0 1-PV-180-U0119 REV.B
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec.

SA387Gr.22CI2 + SS347

SA387Gr.22CI2 + SS347

in still air upto room
temp

Nominal Weld | 30+3 30+3/39.363
Thickness
Type of heat Normalising + Tempering Stress relieving / PWHT
treatment
HT parameters | NR Tempering SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 730 +10°C 690 +10°C
°C
Soaking 70 minutes 120 minutes 120 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: 1. Above HT parameters are arrived based on data presented against drawings.
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Table 19: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-807

in still air upto room
temp

Details 1 2
Sale order No. | 2438 2438
PGMA NO PV-190 PV-190
Part No.’s
Equipment HOT OIL BLOWDOWN DRUM HOT OIL BLOWDOWN DRUM
Name
Tag No. 504-V-807 504-V-807
Drawing no. 1-PV-190-U0123 REV.A
with rev. no.
Component Top & Bottom Dished End Complete Equipment
details (Dished
End/Shell)
Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts
Material spec. | SA516Gr.70 SA516Gr.70
Nominal Weld 28 28
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 60 minutes 70 minutes 70 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool

in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment

stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 20: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-809

(°C/hr) max.

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-200 PV-200

Part No.’s

Equipment CLOSED BLOWDOWN DRUM-2 CLOSED BLOWDOWN
Name DRUM-2

Tag No. 504-V-809 504-V-809

Drawing no. 1-PV-200-U0125 REV.A
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec. | SA516Gr.70 SA516Gr.70

Nominal Weld 28 28

Thickness

Type of heat Normalising + SR Stress relieving / PWHT
treatment

HT parameters | NR SR* SR

loading temp. <300°C <425°C <425°C

°C

Rate of heating | 220°C/hr 110°C/hr 110°C/hr

(°C/hr) max.

Soaking temp. | 900 +10°C 630 + 10°C 630 + 10°C

°C

Soaking 60 minutes 70 minutes 70 minutes

time, minutes

Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr

soaking time & cool
in still air upto room

temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

in still air upto room
temp

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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Table 21: Heat Treatment Parameters with Stage of Manufacturing for TAG No. 504-V-811

Details 1 2

Sale order No. | 2438 2438

PGMA NO PV-210 PV-210

Part No.’s

Equipment PITCH SOLVENT DRUM PITCH SOLVENT DRUM
Name

Tag No. 504-v-811 504-v-811

Drawing no. 3-PV-010-U0098 REV.0 1-PV-210-U0127 REV.A
with rev. no.

Component Top & Bottom Dished End Complete Equipment
details (Dished

End/Shell)

Stage of Heat After Cold forming from blank welded After Assembly and welding of
treatment plate all parts

Material spec.

SA516Gr.70 + SS37L

SA516Gr.70 + SS37L

in still air upto room
temp

Nominal Weld | 56+3 52+3 /56+3/65.363
Thickness
Type of heat Normalising + SR Stress relieving / PWHT
treatment
HT parameters | NR SR* SR
loading temp. <300°C <425°C <425°C
°C
Rate of heating | 220°C/hr 110°C/hr 110°C/hr
(°C/hr) max.
Soaking temp. | 900 +10°C 630 +10°C 630 +10°C
°C
Soaking 120 minutes 145 minutes 160 minutes
time, minutes
Rate of cooling | Unload at the end of | 140°C/hr 140°C/hr
(°C/hr) max. soaking time & cool
in still air upto room
temp.
Unloading Unload at the end of | at 425°C at 425°C
temp. °C soaking time & cool

Note: *1. this stress relieving operation after Normalising can be clubbed with complete equipment
stress relieving cycle.

2. Above HT parameters are arrived based on data presented against drawings.
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EXHIBIT: 01

BHARAT HEAVY ELECTRICALS LIMITED

HPVP-VISAKHAPATNAM 530012
REQUISTITION FOR HEAT TREATMENT PROCEDURE

DEPARTMENT NAME REQ.NO. TECH/HT/YEAR/NO.

SECTION NAME DATE

S.0. NO. PART NO. DRAWING NO. DESCRIPTION

MATERIAL CODE OF DESIGN DESIGN CUSTOMER’S
SPECFICATION CONSTRUCTION PRESSURE TEMPERATURE | NAME

MANUFACTURING PROCEDURE ADOPTED | TYPE OF HEAT TREATMENT AND PURPOSE FOR
AND STAGE OF HEAT TREATMENT WHICH IT IS REQUIRED
REQUIRED

CUSTOMERS SPECIAL REQUIREMENT, IF ANY OTHER REMARKS
ANY

REQUISITION BY
(NAME OF REQUISITIONER)

TO- INCHARGE /WT

FORM NO. HT/001
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EXHIBIT: 02
arer = o BHARAT HEAVY ELECTRICALS LIMITED
HPVP-VISAKHAPATNAM 530012
DEPARTMENT OF WELDING TECHNOLOGY
HT CYCLE NO. H-XXX-YY
HEAT TREATMENT TECHNOLOGY CHART DATE
Name of the
Equipment S.0.No. Assembly Drawing no. Customer
Material DESIGN DESIGN
Spec. Principle PRESSU TEMP.
Part Name | Part No. Dimensions (mm) RE
OD ID THK As per As per
Drawing Drawing

CODE: As per drawing

INSPN. AGENCY: As per drawing
NOMINAL WELD THICKNESS =

TYPE OF HEAT TREATMENT

TEXT ON STAGE OF
HEAT TREATMENT

Holding temp.

Loading
temp.

temperature

Ar Holding time vr

unloading
temp _

time

>

temperature)°C.

1) Load the job on suitable supports in furnace at below 425°C.
2) Heat at the rate of (heating rate) deg.C/hr (Max.) up to the temperature of (soaking

3) Soak at (holding temperature) deg.C for (holding time) minutes

4) Cool in closed furnace at the rate of (cooling rate) deg. C/hr (Max.) up to 425°C and controlled
cooling rates are not applicable from 425°C.

GENERAL PRECAUTIONS:

1.

2.

3

Prepared by:

Heat treatment section Incharge (WT)

Approved by:

Incharge (WT)

CC TO: In charge (TECH)

ALL RIGHTS RESERVED

FORM NO. HT/002

THIS DOCUMENT AND ANY DATA AND INFORMATION CONTAINED THEREIN ARE CONFIDENTIAL AND THE PROPERTY OF L&T HYDROCARBON ENGINEERING (LTHE) AND THE COPYRIGHT THEREIN IS VESTED
IN LTHE NO PART OF THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY MANNER OR USED FOR ANY PURPOSE WHATSOEVER, EXCEPT WITH THE PRIOR

WRITTEN PERMISSION OF LTHE.




gSfclered ENGINEERS
gi8an ﬁ@é@@ INDIA LIMITED

(HIZP EHDI D D) (A Gowt of India Undertaking)

Residue Upgradation Facility (RUF)
EPCC-3 Package for
Visakh Refinery Modernization Project (VRMP)

&

L&T Hydrocarbon Engineering

L&T- CHIYODA
LIMITED

Title: FORMING & POST WELD HEAT TREATMENT PROCEDURE for ODC & CrMo Vessels

Doc. No.: B016-RUF-LT-504-QC-QD-BHEL(1)-02019

Rev.No.: 0
Page 33 0of 34

EXHIBIT: 03

LT

BHARAT HEAVY ELECTRICALS LIMITED
HPVP-Visakhapatnam 530012
WELDING TECHNOLOGY DEPARTMENT

HEAT TREATMENT
TECHNOLOGY SHEET

(MENTION TYPE OF FORMING)

FORMING OPERATION

H-T PROCEDURE NO: H-0XX-YY |

DATE: DD/IMM/YYYY

S.0.NO.: P.NO.: PRINCIPLE DIMENSIONS
(mm)

PART NAME: QTY.: I.D.:

DRG NO.: REV.NO.: I.C.R: I.K.R:

MATL SPEC. : PROJECT: THICKNESS:

CODE: INSPECTION: AS PER DRAWING

OTHER DETAILS:

a) Loading Temperature(°C)
b) Rate of heating (°C/hr)

C) Holding temperature(°C)
d) Minimum soaking time

f) Cooling after forming

h) Loading temp. for subsequent charge

2. SUBSEQUENT HEAT TREATMENT:

1. FORMING OPERATION: (MENTION TYPE OF FORMING)

e) Maximum soaking time of last blank in the charge
0) Temperature above which pressing is to be completed

i) Stabilizing time for second and subsequent charge

Rate of
Heating(Maximum)

Operation | Loading

Temp.

Soaking
Time

Cooling
Medium

Holding
Temp.°C

GENERAL PRECAUTIONS:

PREPARED BY:
Heat treatment section Incharge (WT)
CC TO: Incharge (TECH)

APPROVED BY:
Incharge (WT)

ALL RIGHTS RESERVED

FORM NO. HT/004

THIS DOCUMENT AND ANY DATA AND INFORMATION CONTAINED THEREIN ARE CONFIDENTIAL AND THE PROPERTY OF L&T HYDROCARBON ENGINEERING (LTHE) AND THE COPYRIGHT THEREIN IS VESTED
IN LTHE NO PART OF THIS DOCUMENT, DATA, OR INFORMATION SHALL BE DISCLOSED TO OTHERS OR REPRODUCED IN ANY MANNER OR USED FOR ANY PURPOSE WHATSOEVER, EXCEPT WITH THE PRIOR

WRITTEN PERMISSION OF LTHE.




a5ifaeres A ENGINEERS
g3 foliics Y@INDIA LIMITED

Residue Upgradation Facility (RUF)
EPCC-3 Package for
Visakh Refinery Modernization Project (VRMP)

&

L&T Hydrocarbon Engineering

L&T- CHIYODA LimiTeD

Title: FORMING & POST WELD HEAT TREATMENT PROCEDURE for ODC & CrMo Vessels
Doc. No.: B016-RUF-LT-504-QC-QD-BHEL(1)-02019

Rev.No.: 0
Page No: 34 of 34

EXHIBIT: 04
g =T BHARAT HEAVY ELECTRICALS LIMITED, HEAVY PLATES & VESSELS PLANT
VISAKHAPATNAM 530012
Bk REQUISATION FOR CLUBBING OF HEAT TREATMENT CHARTS/LOADING CHART
FROM: CHARGE NO. ... oo DATE: .. oo,
SL.No. DESCRIPTION
S.0. No. (H.T CYCLE NO.) QTY. SEQUENCE OF OPERATION

ALL RIGHTS RESERVED

LOADING TEMP. ......

RATE OF HEATING

SOAKING TEMP.

SOAKING TIME .......

RATE OF COOLING

UNLOADING TEMP. ....cccevvveenn.

INSPECTION BY

REQ.BY

ISSUED BY

FORM NO. HT/003
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