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The drawing, design and details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that
they will not be reproduced, copied, exhibited or used, except in the limited way permitted by a written consent given by the lender to the borrower for the intended use.
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- COIL DESIGN CONDITIONS REF. DWG. NO. REFERENCE DRAWING TITLE
B378-101-16-43-00002 EQUIPMENT LAYOUT FOR PDH UNIT
6 THK. REMOVABLE COVER PLT.
NOTE‘ WITH HANDLE __EI__ 25 __§ TOTAL HEATER ABSORBED DUTY, MMKCal/hr (DESIGN) 26.88 B378—101-80—44—1100 FOUNDATION LOADING PLAN
L | gf&k?ﬁcewggmm,\gpﬁuoé T DESIGN PRESSURE (ELASTIC/RUPTURE) Kg/CMzg 8.0/F.V. B378—101-80-44—0102 GENERAL ARRANGEMENT PLAN-1
1 RADIANT PASS #1 TO #7 INLETS TO BE ANCHORED AS PER DETAIL-2 : i i / INLET POSITION ,—SBZE,VESS%OPU‘ 12 THK. \ 10 DIA 10 BOLT DESIGN TUBE METAL TEMP. ('C)  RAD./CONV. SHIELD/CONV. FINNED 704 /574 /540 B378—101-80—44-0103 GENERAL ARRANGEMENT PLAN—2 <
: | : [7 / / | DESIGN FLUID TEMP. (‘C) RADIANT OUTLET MANIFOLD 610+28 B378-101-80-44-1104 GENERAL ARRANGEMENT STACK
2. RADIANT INLET #8 TO #14 FOLLOW DETAIL-2, TO BE MODIFIED (L-1 NO | - | | — 25 (WP) 90 CORROSION ALLOWANCE (M) RADANT (55321)/CONVECTION (P11) o/ B378-101-80-44-1105 TUBE SUPPORT CASTINGS
CHANGE, L—2 SLEEVE NO WELDING, GAP — 3mm GUIDE BOLTING AS IT. R PLATE TG ! /_I_\ ! Crﬁ 5w e SuPeomr P i 5[ 25 ¢ VENT HOLES% 5 DET. OF PIN M22 pr——— p 5;30 B378-101-80—-44—0106 APH SYSTEM DUCTING LAYOUT PLAN
' ' ' MOC SAME AS 0 MM SLEEVE SUPFORLPLL. 500 C/C (VP B378-101-80-44-0107 APH SYSTEM DUCTING LAYOUT ELEVATION
R+ AR LS e St e g : 1 ' colL ik s g £ HYDROTEST PRESSURE (Ka/CMZg) RADINT/CONVECTION s B376-101-80-44-0108 MAN MEMBER STRUCTURE CONFIGURATION—ELEVATION
_ . NO. —101-80—44-0102. &1 — I+ DRAIN HOLE s ' B
4810 4 | \-|-/ | TYP. 2} 1op oF PUATE EL416105 S 1L = PWHT YES B378-101-80-44-0109 MAIN MEMBER STRUCTURE CONFIGURATION—PLANS
4. RADIANT OUTLET PASS #8 TO #14 SLIDING SUPPORT WITH GAP AS PER = t ] tldgs 2 B378-101-B0-44—4404 GENERAL NOTES
TABLE-1. DETAIL-3 ON DWG. NO. B378-101-80-44-0102. l i : ¢ e = ”éi?'éﬁ?ﬁm ) | J.[ T ™ (Mo FOR 59) NOTES
I | B \ I } RADIOGRAPHY 100% OF 100% WELDS -
5. RADIANT OUTLET LOCATION, DETAIL-2 TO BE MODIFIED (BY CONTRACTOR) i - L2 -
AS SLIDING SUPPORT WITH PROVISION OF THROUGH AND THROUGH AXIAL | ! H= 2 $ox110012 _BOLT SIZE+3mm_ @
AND LATERAL(WRT OUTLET MANIFOLD) EXPANSION IN ARCH PLATE SLEEVE & | S} 5 o vex rotes = $S310 SLEEVE T | | mLRgﬁAmE(iAFT’OP 1. TYPICAL NOTATIONS:—
6 THK. REMOVAL COVER PLATE SLEEVE AS PER GAD TABLE-1 IN 25 DA DRAN - — B s DETAIL X=X oAD PLATE | |
DWG NO. B378-101-80-44-0102 1S TO B CONSIDERED. TR ' ' | BRI TN o1 ! & P MOC_SAVE AS / A\ < SECTION PLANS OR DETALS.
| = == —+ =
L1 - . - . — /] ~<«— CROSS REFERENCE DRG. NO. IF LEFT BLANK, DENOTES
R '// N I : \L// : ' v DETAIL APPEARS ON SAME DRAWING SHEET. ||
1 _ —— - AUbt EL. 719011 [
. MATL - SAME AS ARCH PLT. \ ) : X | L-2
| (TRUE HORIZONTAL PLATE) \ / | | | i H =1 @
- = DENOTES COLUMN GRID NO.
M’ijz i RADIANT TUBE HANGER ¢2<72 N | ' =Y VE/NT FT%E)S ©
—~1623/201 25 DIA DRAIN @500 ¢/C (TYP.
| ;ESEVE 5 ' MATL.= AS60 Gr. 50Cr=50Ni @ | HOLE (TYP.) | DENOTES AUXILIARY CONNECTIONS
2142 — 2142 N
L1
)
61830 | DETAIL /1 91830 I— i [JE— 0417 DENOTES STANDARD DRAWING NO.
/S REF. — /S REF.
U/S STACK BASE & PLATFORM (/s REF) DETAIL /7 2\ =/ (/S REF) ! |
EL.+31000 | \—/ il | % DENOTES GRATING MAIN BAR SPAN
I
/= | -\ (ANCHOR SUPPORT FOR PASS #1 TO #7 / - | - N i SLIDING SUPPORT
/ | \, AT RADIANT INLET) / . - !
/
|
L / | \\ / / SN \\ Y | FIXED SUPPORT a
o (Y
g / ! =,,_____ ; /,/ . \ \\\ RESTING SUPPORT
’/ ! 8 DAMPER RV / ’ (A DAMPER a A \\ DETAIL /721
s — DAMPER J[GOAMPER T N D - 2. ALL DIMENSIONS ARE IN MM.
/ T —!_ g A / 2oy ] Tt \ N 3. DO NOT SCALE DRAWING ASK IF IN ANY DOUBT. ]
/ g| | 3 @ @ , @ . (ANCHOR SUPPORT FOR PASS #8 TO #14 AT RADIANT OUTLET)
. v T ’ (L=1 NO CHANGE, L-2 SLEEVE NO WELDING, GAP 3mm GUIDE BOLTING AS SHOWN)
1 )y "
U/S PLATFORM / i BLATFORM ,/ U/S PLATFORM \\
— EL+27400 . A EL+27400 .
| \ / \ HC INLET TERMINALS w
o i ’ ‘ . 6" NB. 3004 WNRF FLANGE BORED TO SUIT
gs \ / \ . ,
_ grorfeasouer J | |2 o I 1] ' , s ouct . §" SCHAD. MATL. A182 F11
S 70 APH EL.+26300 ge, ook |1 | \ / i \
& =2 MO L . , 150 THK. INSUL. CASTABLE (TYPE-II)
i S : : 1662)!2576 \ / WITH 6 DA 55304 v LUBS[0505] \ HC INLET TERMINALS
Q 5 (O/S|PLT.) . / / L a \ [0205] N VENT —
= 11, | 7 . \\ 1350 (H,/B0X) , 11726 (¢ CONV. COLS) \ 1350 (YBOX) WELDOLET TO SUIT 168.3 0/D x 7.11 AW RUN
SLIDING SUPPORT /| / 231441350 PIPE x 3" SCH. XXS, FLANGE— 3" NB 300 WNRF,
U/S PLATFORM FIXED SUPPT. 7 | . ‘)If (BORED TO SUIT SCH. XXS) WITH BLIND FLANGE,
EL+24750 S| |30t | 1 | ! | EXTERNAL INSULATION OF 140mm | MATL-— AT82 F11
0 [ a/s mnsuL) | [ 6THK. BREECHING PLT. + 150 THK. . N OCKWOOL (IS 81831993 Gr.4)
& 2242 INSUL. CASTABLE (TYPE=IID WITH 6 DIA ! , : N > ™ N ! : BOLTING :— AS PER PMS *
BTHK. BREECHING PLT. + 150 THK. , | 0478-gBREECHNG \_g_BREECHING 18 i
TOP OF BREECING (H.P) (0/S PLT) INSUL. CASTABLE (TYPE—I) WITH 6 DIA $5:304 'V LUGS {0205 i/ LA DO N Faccess ogoR DALY NC SKIN THERMOCOUPLE DETALS
EL+23675 $5:304 'V LUGS s a2 7 ——H < =y N -
_ 6.5x244=1586 _2 , | N . TAG NO. LOCATION
(200) 150 INSULATING CASTABLE _ & i 42 43 44 45 46 ®_\ =H — 1 J 5 N
= N N N N 11227 — ATO N | CONVECTION BOTTOM MOST SHOCK TUBES
28 NOS. 1663 0/D x 7.1 AW, FINNED TYPE T (HOT FACE) + 50 THK. |- PRGOS 3 THK. SS 304 SHIELD PLATE TYP. AT , l 0322 X 2074 (WETD o WETD CENGTR) N i i
TUBES. C.F BOARD (1260°C GRADE) (COLD - TAIC_)LC% R%LEcinréNboiAsnguO%E;( C&%%EL INLET (1,43 #5847) EL 22565 — _ T —— T _ d ; INLET (f2444fl6)  EL.+22585 11206 — A TO N |5TH TUBE FROM RADIANT OUTLET
MATL— ASTM A335 P11 —gﬁ)zgw O e o308 PO S o LONG SHAPED TO  SUI + 590 X 590 TYPICAL COUNTER WEIGHT ARRANGEMENT FOR g T (fo.11.813) EL+22305 5 — 2 R’ i 2 2 Al g NLET_ (84104128 14)EL.+22305 11207 — ATO N | 3RD TUBE FROM RADIANT OUTLET
FINS:—19.1 HIGH X 2.5 THK., 8 DIA SS:304 Y-ANCHOR (STUD + gD MOUNTED_ON_OBSERVATION DOOR_LINING OUTLET SUPPORT (FOR PASS #1.42,43#4.45.#6&#7) Se g %( iy S« g N M , 11208 - A TO N |AT RADIANT OUTLET
e : & - : (612/10 I
117 FINS/M. FINS MATL—11-13Cr. V-DESIGN) (TYP.) | ROPE=109, SS304 244446 = 82 - (5227109 52 —P 14345447 PIPING L HEATER
E PIPING L HEATER , o (622/10 T == ! #o 411,813 —~ -
T T SODT BLOWERS - e A | | -OBSERVATION/ACCESS LUG=55304 SCOPE P CONTRACTOR 50 TE T S00T BLOMERS T T o e (rypy o | CONTRACTOR o
o T Nes) ] aidaviin e 2 TD00RS (N/S, F/9) 0415 PAD PLT. SAME AS COIL #8,410,#12&414 | | = -—.'—-T h O —-& - [of - - 5 THK. H/BOX COVER PLT. + 50 THK. ALL INSTRUMENT TAG NOS SHALL BE PRE FIXED WITH ‘1°.
e T T T T hehEhEhh ' 0319 (VENDOR TO DEVELOP SUITABLE DETALS) i 0313 == S0 |‘—'=|=i" i C.F. BLANKET (1260°C GRADE, 128KG/M3
PROVISION FOR FOUR 3 g1 gt #‘1:( 5 el u/s pLatrory (FOR OTHER PASSES RESTING SUPPORT TO BE U/ PLATFORM o i11.8413 L | %?F?) | (Tafg) (2&30) | 21p0 84104128414 U/S PLATFORM WITH S5:304 STUD & WASHER Eg. TE-1228 SHOULD BE READ AS TE-11228.
PP = PROVIDED — ) ) ) == —
FUTURE ROWS SYSvAvavavaya: I S ) d | TEYTE @@ 3 THK. COVER PLATE FOR FUTURE ROWS,
FOR PASS NO. 8 TO 14 I RN ~ EL.+20500 I EL.+20500 | o |H 230233k /s 11600 (EFFECTI\/]E TUBE LENGTH) P~
- = HeRcheficAdic 14545647 MATL.:~(S
COUNTER WEIGHT=375 KG. ON ELBOW C IO TGN il e & i #2.44&#6
8 REST OF THE PASS SHALL BE ANCHORED \i 6 THK i o V ALL 90 BEND SHALL i | i ! (612/101) SLEEVE FOR FUTURE RONS gToY L mH)LLéD4 - |
D - . i ¥ i i U DBENU oFALL | | 22 1,#3,4#5&H#7 =
"~ 28 NOS. 1683 0/D x 7.11 AW CASING PLT. S LY R BE (R & 180" BEND SR il “c‘)‘é:@ LA HOLDS: — (0 BE REMOVED BY HEATER CONTRACTOR)
e A r TYPICAL CURVED . — #9.411,4413
mjfn_ T/:JSBTi‘s.A335 o ; /Q—O #gMng%ERS REQUIRED #8.#13‘,#;2&15;14 g! 1 —— — - FLOOR CUTOUTS (BURNERS, PEEP HOLES, SKIN THERMOCOUPLE LOCATION,
_ L- 29 2 f446 e 12THK. ET.S. PLT. MAT'L— SS:304 WITH STIFFNERS WASTE GAS NOZZLE LOCATION.
’1:I1N7S~FIIIQS./1MHIEI’:QSXMi?lﬁﬁl . / 2 TERMINALS /ADJACENT gigg | #8.410.412&414 WITH 55:304 SLEEVES AND 75 THK. INSUL. T
‘ " - — e — - - SGOT BLOWERS™ ] AYAVATAVAYAY: OBSERVATTS,?ACCESS A-N #9.411.&413 = CASTABLE (TYPE-V) WITH SS:304 "V" ANCHOR.
T R / / 7\ / 1 g OBSERVATION/ACCESS _ H @
[ . AZ AT B oo w79 "® |7 L FIFS @
28 NOS. 168.3 0/D x 7.11 AW. / 7/, sx N fo.411 413 i I Y | #9.411.8413 @
BARE TUBES. | - £335 GR P11 g & @ — T T #8H0f12xf14 #1.43. 45847 4104128414 WIND
: 5 00O 7l i e — = LA —
2 5 14345847 T ¥ ; Ez,#&ge
000 &= R P & i ba" SoH. 40_MANIFOLD B e T B DIRECTION
500 == e ot MANPS — TR N —— —P—-—1-
DETAIL-2 = e MOC.— TP321
U/S PLATFORM SLIDING SUPPT: S H-— 7 RADIANT OUTLET
U/S ARCH PLATE (H.P) EL+16375 7 —— 1Y P - L 1] uss puarroru EL.+16780
of EL+16075 50 (SLOPE) \ ! ‘\': ! 1 () = | EL.+16150 _
o — ¢ TUBE PULLINGE = \ TUBE PULLING & . MAIN PIPE—RACK
TDOOR T \ FDOOR WELDOLET TO_SUIT_RUN | 6" NB. 600§ WNRF FLANGE
— AT i SR_BEND/ , | DETAL-¢ FB’LPAEN 02: PISPCEH»gQ S@”‘é P BORED 10 SUT 6 SCH40,
MATL— A182 F321 (TYP.
e ! ! MOC:-A182 F321 | (TP,
SIGHT_DQORS et SIGHT_DOORS ! SIGHT DOORS SIGHT DOORS SELF SUPPORTED RADIANT OUTLET
e I I | e 3 © i} i A 2— | L Zahn =" COLD FLUE GAS DUCT
0474 snthl . | U 24 INCH SCH. 40
A an ! , . :
2101 | | S | 3660 ! 3660 4 !
(2 . coowe o e o | ¢ | 4 : | e ! e o
g s g + — — — 2 n H
25 THK. C.FIBRE BLANKET (TYPE-1A) gL | =S IR=hS U/S PLATFORM | U/S PLATFORM SiE | SiE U/S_PLATFORM IR ! >
(128 Kg/M3 ,1260°C GRADE) + ElQ | ElQ | ElQ =1L [ =L paninl
= = = o 1=
0.1 THK. S$:304 FOIL @ 25 mm FROM o2 | oz i a= e EL.+13000 . DETAIL—4 3= | A= -
SHELL BETWEEN MODULE AND C.F. BLANKET " | | s | (FOR PASS #1 10 #7) 4L| I J,. RS THE
WITH 8 DIA SS:304 ANCHOR SYSTEM T Il 3000 | T 3000 , e | 1
(MASTIC HIGH TEMP. GRADE PROTECTIVE | i — e i "1 ExpLOSON D00R A+
7 1 —
COATING BEHIND CFB (TYP.) — . i . % ! o __1_-Q(N_/S,_F/T)__ Al f
! - t = G
= 6355]-¢. - XPLOSION D00k] | | % | | |
5 EL+11700 | | 4 | R 6 THK. | IR
o £ OATa ! ! A ! CASING PLT, | P
T s Tt
g 3 | ! 7 | | 500 _| 350]300]300|300|  (275) 250 THK. CERAMIC FIBRE MODULE i 1| -— ¥
[T g ~
g - - i (180 Kg/M3 , 1425C GRADE) (HOT FACE) + :
2l o | | { | U/S PLATFORM | DETAL—4 25 THK. C.FIBRE BLANKET (TYPE-1A) ! ST SR i._.J
4 P DETAL-4 .
g 9 o T | | | EL.+9800 ' (FOR PASS #8 10 #14) e 408 FOL 6 28 m FrOM | —
— 4 & NG T . Vo . | SHELL BETWEEN MODULE AND C.F. BLANKET | J I
5 o : J(/ ! WITH SS:304 ANCHOR SYSTEM 3 —
SR | A | | 306.5 . 305 x 41 = 12505 . 306.5
- | e | ! 84 NOS. 168.3 0/D x 7.11 AW. TUBES, 6 TUBES PER PASS,
|
| e | | NO. OF PASS=14, MATL— A312 TP 321 (TYP)
sk ! 7 ! SK__SK Sk -
TE J( | EL+7748 TE | T
VY p - T \1206 ! an o
T | I | ! I ity ity U/S_PLATFORM | ¥
Ve
2320 . 2320 TRSAT i
1220 1100 i
i ABRACING 13118 (I/S_INSULATION) ero |l |
I L 2/1sA 65x65x6 1100, 1819.6x6=10918 H
1 =k
2
— i AR |
' ; % ¢ KEY PLAN
SIGHT_DOORS R i SIGHT _DOORS =
0 ﬁ-e—_- | e S o : ST D00Rs
S NS/FS & | '_' JL] '_'
: e =) o™ &
O 0 8[ = T \ = g iy 1) q
U/S FLOOR PLT. & U/S_PLATFORN & B o L v A L N ) L b o A B
PLTF. EL+3400 B0 () I |8~ T 1 o T — — i
. - =HRE Tl BRI || EEEIEIEE B
= —l|! |22 R I I ==
= - £8 |_|_l |_|_l |_|_l |_|_l |_|_l |_|_l o
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U/S BASE PLT. S e e C i sl ! ! o 8‘;3; il ! il i z
N N~ D~ 3 - o, T T > == = e
EL.+2000 S 84 I|§: B b o | IEE= . f | i Iz ,F | ﬁ, 65 MM LOOSE LAYER REFRACTORY | | | 0 19052022 ISSUED FOR ENGINEERING MB_ AV RP
B EEEHEE ' 4% i HSs o b = t1 1 |FIREBRICK (TYPE-) (HOT FACE) o C [27012022] __ISSUED FOR ENGINEERING MB_|AV RP
S g r =| =l b ] 75 THK. INSULATING CASTABLE /l’ . } ! 8 " | : | | | | .z|t._-' | | | +75 MM _INSULATING CASTABLE | i | B [07.01.2022 ISSUED FOR BIDS/COMMENTS MB |av RP
g S il g 1t TIYPE-IT) (INTERNAL) WITH 6 DA L f-s s : Q'QS o b iy i+ 1 |(TYPE-V) MDDLE LAYER L] A [10092021]  ISSUED FOR BIDS/COMMENTS MB_PKA/AV| RP
-] S 1i GV ACHOR S0 T unER |2 : j I lE | | | | 2l | | | Le175 M NSULKTING casTABLE | b
RE I A WOOL INSULATION (EXTERNAL) H 1 1 i He i (TYPE-1) COLD FACE REV.| DATE REVISIONS BY |CHKD|APPD [PEMPC
=P (vP) 0 i U/S BASE PLI. o Pl & D | 1 (ANCHOR-8 DIA S$:310 V & Y LUGS) | |
REFERENCE GRADE EL.+0000 s ) [ syrmmpeltd EL+300 REFERENCE GRADE EL.+0000 | | . P - [ m P MNEERS
]
AN | AN _ ORI IO, ORI IO, WOV | OO, BarfdFcs INDIA LIMITED
i i gi i i i (HTO7 SFRDR TN IBIH) (A Govt. of India Undertaking) o
o 'y
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[ [ o
| 10202 (0/S PLATE) ! 3700 ¢ i 1925 | 5230 . - m> GAIL (INDIA) LIMITED
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DIAGRAMMATIC LONGITUDINAL SECTIONAL ELEVATION OF HEATER

(VIEW FROM GRID—4)
(FOR TRUE ORIENTATION SEE PLANS)

®)

500 dcde distoa oidt giars=n
JIARX HERTE U9A

INDIA

500 KTA PDH — PP PROJECT
USAR, MAHARASHTRA,

TG STI&T FAFGHAT 3K

FAesS RoaeT =<l gieT
(101-FF-1001>

GENERAL ARRGT. CROSS SEC. &
LONG. SEC. REACTOR CHARGE

HEATER (101-FF—1001)

SCALE

JOB NO.

UNIT | DIVN.

DEPT.

DWG. NO.

REV.

1:55

718/ 1]o[1]8]0

4]4

0[1]0]1

0

B3]

16

3-1641-0500 REV.2 A0-1189 x 841




¢010—v¥—08—101—-8.¢4

The drawing, design and details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that
they will not be reproduced, copied, exhibited or used, except in the limited way permitted by a written consent given by the lender to the borrower for the intended use.

1 2 | 3 4 5 | 6 7 8 9 10 1 | 12 | 13 14 15 | 16
RADIANT OUTLET TUBE REF. DWG. NO. REFERENCE DRAWING TITLE
— SLEEVE SLOT DETAIL " (cowo conn) B378-101-80-44-0101 GENERAL ARRANGEMENT CROSS SECTION & LONGITUDINAL SECTION
| , AT _ARCH TABLE—1
: S | PASS NO N
. - = PASS 1,42, 48849 6 _gIUBE _ _
§ l+ I Zlig WITH THIS PaSS 5 fa frougT i (COTOND.)
AN | PASS #5,4#6,#12&#13 23
®_ }_ L2 Y PASS #7 & f14 2
1 AL FHE : =i ,8_‘ 350 3500 NOTES :-
S gL&“\‘/(E S5-310 25 DIA DRAIN Bl C | ' % 6/6 (nF) (P.)
o HOLE (TYP) ' - - T _ |_ = | (FOR PASS 2,4,6,8,10,12814) 1. CF BLANKET SHALL BE INHIBITED FOR CHLORIDE LEVEL LESS THAN 10PPM. A 0.15MM THK S$ 304
P L A N _|_ N O R _|_ H [ \ L-1 i | (FOR PASS 1,3,5,7,9,11&13) g?;lxliNrER;g SOT\EEET_ THSEJBPSI;IQ'X%/ MANIFOLD TO AVOID DIRECT CONTACT OF THE INSULATION TO
S — ! — S5-1 | l SLEEVE CUTOUT DETAIL 2. THE CONTRACTOR SHALL PROVIDE A METHOD(S) FOR SUPPORTING THEBLANKET INSULATION TO
(FOR PLANS ONLY) o ADDER DOWN ©f/ | | = . | | AT RADIANT OUTLET PREVENT EXCESSVE SAGGING, PARTICULARLY ON  VERTICAL LINES.
TO EL.+3400 | S | e F5/0,_F12/0 1] \T RADIANT QUTLET ofw
| & —@n ,.,_'_—'—.*:\ﬁ . | 24 JNCH | z S FESMM(AXAL)
i 9 il JLEN A
Sl % oy L L '
(B i O r i —E
Q (STD. NO 7-17-0605
DETAIL m | d L Pi:s @ & EJF'LIFI' - 2mm, LATEI%AL +2mm
NG _g-LADDER DOWN | =4
| (ANCHOR SUPPORT FOR PASS #8 TO #14 AT RADIANT OUTLET) | 8 TO EL-+13000 | T i | L:E' 8 8
| ' 1 - S I
| ¢ SCOTBLOMER. 4 ! | g
| (a0 B | 87 Ju/s PLATFORM
| jo B | | [FL+16375
- H ! T
| =y | g | |
2 D 175 THK. EXTERNAL INSULATION FOR OUTLET COILS
| 4 U/S PLATFORM ! ==.._4 _Q_SQQELOWEB_I | INNER LAYER: 50 MM CALCIUM SILICATE (IS 9428-1993),
U/S PLATFORM ’ EL.+9800 | NN @ OUTER LAYER: 125 MM ROCK WOOL (IS 8183-1993 GR 4)+0.6MM
EL.+7100 | Ny | L __| | 304 CLADDNG AS PER ASTM C1767 GRADE-1, CLASS-A
- e — | o | (TYP.) REFER NOTE-1, 2.
| Oy =t | 8 | 8 | e | 215 THK. EXTERNAL INSULATION FOR MANIFOLD
- = - | D - INNER LAYER: 50 MM CALCIUM SILICATE (IS 9428-1993),
@,____l , - ©7}_||_____ M= P o ==,_C;¢_ | p o OUTER LAYER: 165 MM ROCK WOOL (IS 81831993 GR
|28 28]l 3 oy S I | 4)40.6mm SS304 CLADDING AS PER ASTM C1767 GRADE-1,
S == - SN
| I =50l 8o 2 TUBE PULLNG DOOR | | CLSS-A REFER NOTE-1.
8"1‘ 8|d | aa|8 ==;-ss¢_ (450x675 CLEAR
| Hee! [t || NS OPENING) [ NO |
HE ||-.§ —| | L'l_.l'ti: —o | ____|___
| ol | — <
¢ LADDER DOWN__ IRA Nl ‘L_ [ é!g - | |_umir stop ror
T0 EL+3400 | | | | 1 N [ | | MANIFOLD AXAL
= I §.§— i + S 150 THK. EXTERNAU = e © 13 | MOVEMENT/EXPANSION
| i |5_ | [ ==|- | nisuamon | : |
| ||'§t_| ! | ==|'-$v- |(TYP) | == '5 — ﬂ | = |
s ' . ' | | g
| 1! | | 8 | T 0000000 == - .
e e —— "t ——1- s
R @7}_“_____ — S | EE*-§v-4.—LD OTZDL§° | Ss—2] ,'173@3&% i __g____'!'___% Bl 1 . i Sl -
Q = | g - 1 R - | = = | E* |
- | © | " | E ! 50 .& 3 K i || .md | X
' T 3 L 227 @ HE| H
© ) ' SO [ it
g ‘ | EEEL' dlon-Fet-- #tl S Ui D 20 AL (@) | E‘ | !
i __'_Eé Q&OJME_RJ_.f——— 1 | R 2 o ?zﬂ—— = 2 | QU s Wiy
g = i - 2= RREOMIIE
i g ! | \ i | an o HESH | |
= ! L[]
=;rQ%VECM coL._ LADDER DOWN i T : | | T EH» i AN || 1 _| I
T0 EL+13000 _F_*,P-__LLH.F.L..__P*_J Kh Al |
| L g i
. |
@ | ! TENSK g TR el o
oty JlA) f 1 (227 3 g | | 8
PLAN / B\ = &} | R 23 i o =
= 0 F5/0 ] . j vy 3o 5 r— =
= - Ale = ' |
S Fo i | $ =2 STD. NO 7—44-0605
@ o —— _'_i' Z ! §§§ !I | l(JPLIFT — 2mm, )
| ~ i LATERAL #2mm
| | i | | |
—————— T U/S PLATFORM
U/S PLATFORM i 2200 | EL+16150
EL.+16375 ! |
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@ — DIMENSIONS TO BE FINALIZED BY HEATER CONTRACTOR

CRAVITY LOAD WIND LOAD EARTHQUAKE LOAD PIPING LOAD
coL. | (INCLUDING
NO | LVELOAD) | W == E | N == S |wW == EFE| N == s W=—F|N==S

MAX. VIMIN. V[ H v H v H v H v v H H
1-A| 100 | 35 | £13 | +44 | +17 | F69 | +17 | 47 | +10 | F44 | +10 | +2 | 5
1B | 100 | 35 | £13 | £12 | 2 | F40 | £17 | £10 | £3 | 22 | £10 | +4 | +1
1—C| 100 | 35 | £13 | 12 | £2 | F40 | £17 | F10 | £3 | 22 | 15 | 4 | +1
12D | 100 | 35 | £13 | 744 | £17 | 769 | £17 | F47 | 10 | 344 | +29 | +4 | £5
2-A| 95 | 35 | =4 | 128 | £13 | T17 | =6 | 25 | 8 | F10 | 45 | 2 | £5
2-D| 95 | 35 | 4 | F28 | £13 | F17 | 6 | 25 | £8 | F10 | £15 | £2 | %5
3°A| 95 | 35 | 4 | 428 | £13 | £17 | 6 | 25 | 8 | 10 | 45 | 2 | £5
3D 95 | 35 | 4 | 28| £13 | £17 | 6 | 725 | £8 | £10 | £10 | £2 | %5
4A| 93 | 35 | £13 | 244 | £17 | 69 | £17 | 47 | 10 | £44 | =21 | +4 | %5
4-B| 93 | 35 | £13 | £12 | 8 | £40 | 17 | £10 | +3 | 22 | 45 | *4 | +1
4-C| 93 | 35 | 213 | T12 | 8 | £40 | 17 | T10 | £3 | £22 | +1 | 4 | =1
4-D| 93 | 35 | £13 | T44 | £17 | 269 | 217 | T47 | £10 | 144 | 1 | *4 | 45

(LOADS IN METRIC TONNES, AT EL.+300) (FOR STAIRCASE COLUI\/IN)

5C] 20 | 7 | 3 | 45 | +4 [ 10| 3 | 46 | 3 | %6 | +2 | +1 | *1
5D 20 | 7 | 3 | ¥5 | +4 | £10 | +3 | ¥6 | 3 | 16 | +2 | +1 | *1
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NOTES: -

1. IYPICAL NOTATIONS :—

@ ~— DENOTES PIPE RACK COLUMNS (PIPING).

@ ~— DENOTES HEATER COLUMN GRID LINE (FEM).

DENOTES BATTERY LIMIT.

2. ELEVATION GIVEN ARE RELEVANT TO REFERENCE GRADE EL. £ 0000.

3. WIND & EARTHQUAKE LOADS INDICATED HERE ARE REVERSIBLE IN

NATURE.

4. FOUNDATION LOADING IS PREPARED IN ACCORDANCE WITH DATA
GIVEN IN 1S:875 AND 1S:1893 / SITE SPECTRA.

5. FORCES & MOMENTS FROM EXTERNAL PIPING ON COIL TERMINALS

HAVE BEEN CONSIDERED FOR FOUNDATION LOADING AS PERMISSIBLE IN AP

560.

6. ALL DIMENSIONS AND ELEVATIONS ARE IN MM. UNLESS OTHERWISE

NOTED.

7. FOUNDATION DETAIL FOR LADDER, MISC. SUPPORTS NOT GIVEN HERE
ARE TO BE CAST IN SITU AFTER ERECTING THEM.

8. ALL TABULATED LOADING ARE THE VALUES AT U/S BASE PLATE.

9. CONCRETE WITH MINIMUM BEARING PRESSURE OF 80 I<g/CM2

CONSIDERED FOR FOUNDATION.

10. DO NOT SCALE THE DRAWING.

11. BOLT PROJECTIONS TO BE AS PER EIL STANDARDS.

12. ALL BOLTS TO BE PROVIDED WITH ONE NO. NUT, CHECK NUT &
WASHER.

13. FLP FOR APH SYSTEM & SELF SUPPORTING DUCT (FOR CFG DUCT

& HA DUCTS SUPPORT) SHALL BE FINALIZED BY HEATER
CONTRACTOR AFTER AVAILABILITY OF APH SUPPLIER DATA AT THEIR

END.
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The drawing, design and details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that
they will not be reproduced, copied, exhibited or used, except in the limited way permitted by a written consent given by the lender to the borrower for the intended use.
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o REF. DWG. NO. REFERENCE DRAWING TITLE
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SECTION F-F

(REFERENCE EXPANSION DURING HEATER OPERATION=32mm)
SECTION C-C

DETAIL OF INTERMEDIATE TUBE SHEET
PATTERN NO. B378/1612/101 1612/101

(REFERENCE EXPANSION DURING HEATER OPERATION=24mm)

SECTION E-E

DETAIL OF INTERMEDIATE TUBE SHEET
1612/102
PATTERN NO. B378/1612/102
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(REFERENCE EXPANSION DURING HEATER OPERATION=40mm)
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DET. OF RAD. TUBE HANGER

MATL.— A35T Gr. HK 40

DETAIL OF INTERMEDIATE TUBE SHEET 1613/101

PATTERN NO. B378/1613/101

PART NO. (B378/1623/201

REF. DWG. NO.

REFERENCE DRAWING TITLE

B37/8—-101-80-44-0101

GENERAL ARRANGEMENT CROSS SECTION

NOTES :-

TYPICAL NOTATION

20
(TYP)

1613/101) ~=— DENOTES PART NO.

ALL DIMENSIONS ARE IN mm U.O.N.
ALL BEARING SURFACES TO BE FREE FROM BURRS AND SHARP EDGES.
MANUFACTURE, TESTING AND SUPPLY ARE TO BE AS PER EIL STD. SPEC.

B

FOR TUBE SUPPORT CASTING 6-1/-0007/ U.O.N.

IN- DRAWING.

AREAS  OF RADIOGRAPHY ON PRODUCTION CASTINGS ARE INDICATED BY

HATCHING [RRE88) AS SHOWN  BELOW

KX
CINCINCISESEINCINCY
NIZANPANPAN PN PANPANY,

CINCINCINCINGINCINCIY
e
NIZANPAN VAN PN VINVANY,
CINCINAINCINCINAINAT
%\J\JL"%\J\%%
\—'—1 \—'—1

NO DRAFT ON SEATING SURFACE

INSPECTION OF CASTINGS SHALL CONFORM TO ASTM E 446 SEVERITY LEVEL 3 SHALL

= © ® o

APPLY IN ALL CATEGORIES EXCEPT CRITICAL & FLANGE AREAS. CRITICAL AREAS

(SUPPORT AREAS / BOTTOM FLANGE AREAS) SHALL CONFORM TO SEVERITY LEVEL 2.

6 mm RADIUS ON EDGES AND CORNERS U.O.N EXCEPT AT HOLES.
HOLES TO BE IN LINE AND PARALLEL AND AT 90" TO THE WEB.
DO NOT SCALE THE DRG. SEEK CLARIFICATION IF IN DOUBT.

SEEK™ CLARIFICATION [F ANY,BEFORE TAKING UP ACTUAL PRODUCTION OF CASTING.
ALL MATING PARTS SHALL BE CHECKED FOR CORRECT FIT AT SHOP PRIOR TO

DESPATCH OF ALL [TEMS.

. WEIGHT OF ALL CASTINGS SHALL BE WORKED OUT BY THE BIDDER & TO BE
FURNISHED IN THE OFFER AS WELL AS IN THEIR RESPECTIVE FABRICATION DRAWINGS.

BEARING SEATS TO BE 30" EACH SIDE OF VERTICAL ¢ OF THE HOLE FOR FULL

WIDTH OF UNDERLYING FLANGE.

SMOOTH FINISH
3‘“
LT -

NO DRAFT ON SEATING SURFACE
ALL FLANGE WIDTHS SHALL BE SYMMETRICAL ABOUT ¢ OF ITS.

T4, QUANTITIES SHOWN ARE INSTALLED QUANTITIES ONLY. HOWEVER, CONTRACTOR TO
CHECK THE TOTAL NO. REQUIRED AS PER GAD. FOR SPARES REFER TENDER DOCUMENT. | =

15, IF DRAFT TAPER IS PROVIDED ON FLANGES, THE MIN. FLANGE THICKNESS SHALL BE

MAINTAINED AS INDICATED. THE TOP SURFACE SHALL BE KEPT HORIZONTAL & THE

BOTTOM SURFACE SHALL NOT PROJECT IN TO THE HOLE.

THE GAP BETWEEN OUTER EDGES OF THE TS & INNER FACE OF CASING SHALL BE

ENSURED TO ACCOUNT FOR THERMAL EXPANSION. THIS SHALL SUITABLY BE
COVERED IN RELATED QAP/ITP.

BILL OF MATERIAL FOR CAST TUBE SUPPORTS
(INSTALLED QUANTITIES EXCLUDING SPARES)

PART NO. ‘ MATERAIL ‘ EIL STD. NO. QUANTITY ‘ REMARKS
CONVECTION INTERMEDIATE TUBE SHEETS
1613/101 A 351 Gr HK 40 AS PER DETAIL 1 BOTTOM TUBE SHEET
1612/101 A 297 Gr HF —D0— 1 2nd TUBE SHEET FROM BOTTOM
1612/102 A 297 Gr HF —D0— 2 Srd & 4th TUBE SHEET FROM BOTTOM *
CONVECTION ITS SUPPORT BRACKETS
1623/101 A 351 Gr HK 40 7-17-0164 2 BOTTOM TUBE SHEET
1622/101 A 297 Gr HF 7-17-0163 2 2nd TUBE SHEET FROM BOTTOM
1622/102 A 297 Gr HF 7=17-0101 4 Srd & 4th TUBE SHEET FROM BOTTOM
RADIANT ROOF TUBE HANGER
1623/201 A 351 Gr HK 40 AS PER DETAIL 42 RADIANT ROOF TUBE HANGER -
=
0 ]19.05.2022|ISSUED FOR ENGINEERING MB PK/AV RP
C 127.01.2022|ISSUED FOR ENGINEERING MB PK/AV RP
B ]107.01.2022|ISSUED FOR TENDER MB PK/AV RP
A 110.09.2021|ISSUED FOR BIDS/COMMENTS MB PK/AV RP
REV.| DATE REVISIONS BY |CHKD|APPD PEM/IPC
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ADDRESS

MANUFACTURER’S NAME &

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

ITEM: Reaction Charge Heater

TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

PROJECT: GAIL, USAR

PACKAGE: Reaction Charge Heater

SO NO: 7933

Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/

W400/2022/FOA/458 Dt. 19-05-2022

PAGE 1 of 8
sL COMPONENT & QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK OF CHECK DOCUMENTS NORMS RECORD v c .
1 2 3 4 5 6 7 8 |
1.0 INCOMING MATERIALS VERIFICATION (Material, Equipment, Pre-Fabricated and Bought Out Items)
1.1 | Radiant coils, Mechanical Records 100% BHEL Drawing MfgTC/ | vV | P QcC R Refer Note-3
Convection coils Chemical verification Material
Crossover lines NDT as applicable Data
etc., Report
1.2 | Bought Out Items / Mechanical Records 100% BHEL Drawing MfgTC/ | Vv | P QcC R Refer Note-3
Direct dispatches Chemical verification Material
NDT as applicable Data
Report
1.3 | Refractory & Mechanical Records 100% BHEL Drawing MfgTC | Vv | P QcC R Refer Note-3
Insulation items Chemical verification As
etc., NDT as applicable applicabl
e
1.4 | Items like Piping, non-pressure parts like Structural and Stack, Other Miscellaneous Materials / Items as per - vV | P QC R Refer Note-3
respective material specification / BHEL Drawing(s).
1.5 | Consumable Items like Paints, Welding electrodes etc. as per respective material specification and BHEL - - | P QC - (Check on sample
Drawing(s) as applicable. basis)

P. Gopi Kishore / Manager/QA

Prepared by

g |

Reviewed & Approved By

A.K. Mandal/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




MANUFACTURER’S NAME &
ADDRESS

SITE ACTIVITIES QUALITY PLAN

PROJECT: GAIL, USAR
PACKAGE: Reaction Charge Heater

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

ITEM: Reaction Charge Heater
TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

SO NO: 7933
Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/
W400/2022/FOA/458 Dt. 19-05-2022

PAGE 2 of 8
sL COMPONENT & QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK OF CHECK DOCUMENTS NORMS RECORD v c .
1 2 3 4 5 6 7 8 D
2.0 PRE-FABRICATION ACTIVITIES
2.1 | Calibration of Test / Validity Records 100% Drawings / Specification Reports | V | P QcC \Y
Measuring verification /

Instruments Records

2.2 | Welding Equipment Functionality / Records 100% Drawings / Specification Reports | - P QcC R
, accessories and Validity verification /
tools & tackles Records

2.3 Welding Procedure WPS Review 100% ASME Sec IX as applicable WPS - P QcC Vv

Qualification Qualification PQR
2.4 | Welder Qualification Personnel WQR Review 100% AWS/IBR/IS (#) WQR - P QcC Vv # As applicable

Qualification
2.5 | Approved drawings, | Availability before Review 100% Drawings / Specification Records | - P QcC Vv
NDE & Welding start of work (as applicable)
procedures, Painting

specification
2.6 | Material traceability Identity Verification 100% Drawings / Specification Records | - P QC Vv
2.7 | PMI (only for SS and Properties Verification 100% Drawings / Specification Records | - P QC Vv (as applicable)

Alloy Steels)

Prepared by Reviewed & Approved By Approved By

P. Gopi Kishore / Manager/QA

v / S5

A.K. Mandal/ AGM (Q&BE)

Customer Signature & Stamp




ADDRESS

MANUFACTURER’S NAME &

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

PROJECT: GAIL, USAR
PACKAGE: Reaction Charge Heater

ITEM: Reaction Charge Heater
TAG No: 101-FF-1001

SO NO: 7933
Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/
W400/2022/FOA/458 Dt. 19-05-2022

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

PAGE 3 of 8
sL COMPONENT & QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK OF CHECK DOCUMENTS NORMS RECORD c .
1 2 3 4 5 6 7 8 |
3.0 FABRICATION INPROCESS INSPECTION and NDE (Refer Execution Philosophy enclosed)
3.1 | Edge preparation of Soundness Visual & LPI 100% BHEL Drawing Report QcC -
welds \4 &
NDT
3.2 Fit up inspection Weld angle, mis- Visual & 100% BHEL Drawing Report \' Qc R
match, root gap etc. Dimension
3.3 | Pre heat as per WPS Temperature Verification 100% Drawing / WPS / Specification | Report | V QC R
3.4 | PT of Root and final Soundness PT 100% Customer Specification PT NDT
welds of all butt and Report * *Random check
fillet joints
3.5 PWHT as per WPS Time & Verification 100% Drawing / WPS / Specification | Report/ | Vv Qc | Vv
Temperature Chart
3.6 Hardness check (if Hardness Verification 100% Drawing / WPS / Specification | Report | - Qc |V
applicable) as per
WPS after PWHT
3.7 | Weld Visual before Soundness Visual 100% As per drawing Report QC -
RT

P. Gopi Kishore / Manager/QA

Prepared by

g |

Reviewed & Approved By

A.K. Mandal/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




ADDRESS

MANUFACTURER’S NAME &

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

ITEM: Reaction Charge Heater

TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

PROJECT: GAIL, USAR

PACKAGE: Reaction Charge Heater
SO NO: 7933
Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/

W400/2022/FOA/458 Dt. 19-05-2022

PAGE 4 of 8
SL COMPONENT & UANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK %F CHECK DOCUMENTS NORMS RECORD c N
1 2 3 4 5 6 7 8 |
3.8 RT of Butt welds in Soundness RT 100% Customer Specification
Radiant & RT \4 NDT | V V-Random check
Convection coils,
. Report
Cross-over lines
etc.,
3.9 | Surface preparation Visual, DFT etc., Verification 100% Customer Specification & Painting | V QC | W
& Painting BHEL Drawing / Painting report
Specification
4.0 ERECTION
4.1 | Lifting Arrangement Adequacy Verification 100% Customer Specification & BHEL - ' Qc R
Drawing / Specifications
4.2 Inspection of Free from foreign Verification 100% Customer Specification & BHEL | Report - Qc R
foundation for materials Drawing / Specifications
cleanliness
4.3 | Alignment & Levels / Dimensions Verification 100% Customer Specification & BHEL | Report | V Qc W
Correctness of Drawing
Location &
orientation of
branches / bracing,
lugs, ladders etc

P. Gopi Kishore / Manager/QA

Prepared by

£ , ~Ee

A.K. Mand

Reviewed & Approved By

al/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




MANUFACTURER’S NAME &
ADDRESS

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

PROJECT: GAIL, USAR
PACKAGE: Reaction Charge Heater

ITEM: Reaction Charge Heater

TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00

Date: 02.12.2022
PAGE 5 of 8

SO NO: 7933
Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/
W400/2022/FOA/458 Dt. 19-05-2022

SL
No

COMPONENT &

OPEARATION CHARACTERISTICS

TYPE OF CHECK

QUANTUM
OF CHECK

REFERENCE
DOCUMENTS

ACCEPTANCE AGENCY REMARKS

NORMS

FORMAT OF
RECORD

M C N

2 3

5

6

7 8

| D

4.4

Alignment,
mismatch etc.

Fit up and
Dimensional Check

Visual &
Dimension

100%

BHEL Drawing

Report | V | P QC |RW

4.5

Provision of Correctness
instrument tappings,
vents, drains,
Lapping of RTJ
flange face gasket

etc as applicable

Visual

100%

As per drawing

Report - P QcC \Y

4.6

Weld Visual Soundness

Visual

100%

As per drawing

Report - QcC R

4.7

Correctness of type Correctness
of support, anchor,
guides etc., Gaskets
and fasteners,
Valves and steam

traps as applicable.

Visual

100%

As per drawing

Report | V Qc

4.8

Bolt tensioning / Correctness
Torqueing / Manual
tightening as

applicable

Visual

100%

As per drawing

Report - P QcC R

P. Gopi Kishore / Manager/QA

Prepared by

£ , ~Ee

Reviewed & Approved By

A.K. Mandal/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




ADDRESS

MANUFACTURER’S NAME &

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

ITEM: Reaction Charge Heater
TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

PROJECT: GAIL, USAR

PACKAGE: Reaction Charge Heater

SO NO: 7933

Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/
W400/2022/FOA/458 Dt. 19-05-2022

PAGE 6 of 8
AGENCY REMARK
G wenrs | owsomne | recorose | QAT | e | acom | romarr | s :
1 2 3 4 5 6 7 8 D
5.0 REFRACTORY & INSULATION WORK
5.1 Clearance prior to Mechanical Visual, 100% BHEL Drawing, EIL Inspection| v | P | QC wW
start of Refractory Completeness Measurement Specification & approved Report
work Drawings as applicable
5.2 Refractory Completeness Visual, 100% Approved Refractory Inspection| v | P | QC w
application & Dry out Measurement Procedure, Execution Report
Philosophy, EIL Specification
as applicable
5.3 Clearance prior to Mechanical Visual, 100% BHEL Drawing, EIL Inspection| Vv | P | QC w
start of Insulation Completeness Measurement Specification & approved Report
work Drawings as applicable
5.4 | Insulation application Completeness Visual, 100% Approved Insulation Inspection| v | P | QC w
Measurement Procedure, Execution Report
Philosophy, EIL Specification
as applicable

P. Gopi Kishore / Manager/QA

Prepared by

£ , ~Ee

Reviewed & Approved By

A.K. Mandal/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




ADDRESS

MANUFACTURER’S NAME &

BHEL-VISAKHAPATNAM or
Approved Sub-Contractor

SITE ACTIVITIES QUALITY PLAN

ITEM: Reaction Charge Heater

TAG No: 101-FF-1001

QP NO: CQP 2532 Rev 00
Date: 02.12.2022

PROJECT: GAIL, USAR
PACKAGE: Reaction Charge Heater
SO NO: 7933
Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/

W400/2022/FOA/458 Dt. 19-05-2022

PAGE 7 of 8
SL COMPONENT & QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK OF CHECK DOCUMENTS NORMS RECORD v c
1 2 3 4 5 6 7 8 D
6.0 FINAL INSPECTION & TESTING
6.1 Visual & Visual & Visual 100% BHEL Drawing Inspection | V | P QcC
Dimensional check Dimensions Measurement Report
6.2 Flushing and Free from debris / Verification 100% Customer Specification & Report vV | P QcC
cleaning foreign objects BHEL Drawing
6.3 | Hydro test, Draining Soundness Visual & Leak 100% Customer Specification & Hydro vV | P QcC Refer Note 1
and Drying check BHEL Drawing test
report
6.4 | Surface preparation Visual, DFT Verification 100% Customer Specification & Painting vV | P QcC
& Painting BHEL Drawing / Painting report
Specification
Spares (as Availability Verification 100% Customer Specification & Reports vV | P QcC IRN to be issued
6.5 . .
applicable) BHEL Drawing by TPI.
6.6 Document Folder Documents Verification 100% Customer Specification & Records P Qc
) BHEL Drawing
NOTES:

1) Hydro test of only Radiant coils & convection coils will be done after completion of site welds. After hydro test in coils, dry / hot air shall be used for cleaning.

2) Quality Plan for Supplied Items (CQP 2531 ) is submitted separately.

3) Dispatch Instruction (DI); Inspection Release Notes to be produced for IMIR Clearance excluding consumables i.e Paints, Welding electrodes etc.

P. Gopi Kishore / Manager/QA

Prepared by

g |

Reviewed & Approved By

A.K. Mandal/ AGM (Q&BE)

Approved By

Customer Signature & Stamp




MANUFACTURER’S NAME & SITE ACTIVITIES QUALITY PLAN PROJECT: GAIL, USAR

ADDRESS PACKAGE: Reaction Charge Heater
. SO NO: 7933
ITEM: Reaction Charge Heater P NO: CQP 2532 Rev 00
BHEL-VISAKHAPATNAM or g Q ) Q Customer PO : GAIL/ND/C&P/PDH-PP/HEATER/
Approved Sub-Contractor TAG No: 101-FF-1001 Date: 02.12.2022
W400/2022/FOA/458 Dt. 19-05-2022
PAGE 8 of 8
sL COMPONENT & QUANTUM REFERENCE ACCEPTANCE FORMAT OF AGENCY REMARKS
No OPEARATION CHARACTERISTICS TYPE OF CHECK OF CHECK DOCUMENTS NORMS RECORD v c .
1 2 3 4 5 6 7 8 D
LEGEND:
P: Perform TDC: Technical Delivery Condition PQR: Procedure Qualification Record QC: Quality Control
TC: Test Certificate WQR: Welder Qualification Record NDT: Non-Destructive Testing
R: Review
W: Witness AWS: American Welding Society RT: Radiographic testing; M: BHEL/Approved sub-contractor
RW: Random Witness | WPS: Welding Procedure Specification LPI: Liquid Penetrant Inspection C: BHEL /Authorized Field Quality Control Engineer
V: Verification For clauses marked with (TICK) in “D”, PMI: Positive Material Identification N: TPIA Representing Customer (appointed by BHEL as
Certificates shall be included in Documentation. per present contract)
Prepared by Reviewed & Approved By Approved By

v / cx

P. Gopi Kishore / Manager/QA | A K. Mandal/ AGM (Q&BE) Customer Signature & Stamp




Project : Reactor Charge Heater for M/s GAIL-USAR
Doc.No.: 7933-PAINT-SCH-001 (SHT-1 of 2) / Rev-B
EIL Job No.: B378

Painting Schedule for Heater Package

Z@7 IBHARAT HEAVY ELECTRICALS LTD .

Heavy Plates & Vessels Plant
Visakhapatnam - 530 012

S.No. DESCRIPTION SURFACE | Temp. | Coating type/ PRIMER COAT FINISH COAT TOTAL Color code
PREPARATI| applica system DFT
ON & ble Deg PAINT NO OF PAINT NO OF Hm/min
PROFILE C COATS / DFT COATS/
DFT
1 Heater Casing plate, Columns| SSPC-SP- <250 Spray F-9 @ 65-75u DFT/Coat 1 coat of F-9 F-12 @ 20u 2 coats of 105-115 Heat resistant
and structural stiffeners in 10 DFT/Coat F-12 aluminum 9006
contact with heater casing &
Stack shell with stiffeners, H-
Box plate, Duct stiffeners &
Supports
Steel MOC:IS 2062
2 Stair tower & APH support SSPC-SP- <80 Spray F-9 @ 65-75u DFT/Coat 1coatof F-9 | F-6B @ 100 p 2 coats of F- | 345-355 | Steel grey 7011
structure and platform support + 6B
beams, & misc. structures 10 * ?_6 @_ 40 u DFT/coat 1 coat of P-6 DFT/Coat +F-2 +
Steel MOC:IS 2062 (Tie/ Mist Coat) @ 40u DFT/Coat | 1 coat of F-2
3 Radiant Shell Inside (*) SSPC-SP-7 175 Spray F-15 @ 75-100u 1coatof F-15 | F-15 @ 75 2 Coa1t85 of F- 225 HeaF resistant
Steel MOC:IS 2062 or SP-3 DFT/Coat DFT/Coat aluminum 9006
4 Stair stringers and Chequered| SSPC-SP- <80 Spray F-9 @ 65-75u DFT/Coat 1coatof F-9 | F-6B @ 100 p 2 coats of F- | 345-355 Black 9005
plates + 6B
Steel MOC:IS 2062 10 +P-6 @40 uDFT/coat | o iorpg | DFT/Coat +F-2 | oot of
(Tie/ Mist Coat) @40u DFT/Coat F-2
5 Hand railing, Ladder vertical | SSPC-SP- <80 Hot dip Hot Dip Galvanizing to 80-85 microns as | F-2 @ 40u 1 coat 80 Signal red 3001
post (Except hand rail post 10 galvanizing+ per ISO 14713-2/ 1SO 1461 DFT/Coat (excluding
which is covered above) spray paint galvanizing)
Steel MOC:IS 2062,Pipes: + 1 coat of P-6 @ 40 DFT/coat
IS 1239
6 hadcéef:ungst, Ladder cage, | SSPC-SP- <80 ||'|OT dip Hot Dip Galvanizing to 80-85 microns as | F-2 @ 40u 1 coat ( I8g_ Black 9005
andrail posts galvanizing excluding
Steel MOC:IS 2062, Pipes: 10 +spray paint per ISO 14713-2/1S0 1461 DFT/Coat galvanizing
IS 1239 + 1 coat of P-6 @ 40u DFT/coat
7 | Gratings SSPC-SP- <80 Hot dip Hot Dip Galvanizing to 80-85 microns as | F-2 @ 40u 1 coat 80 Black 9005
Steel MOC:IS 2062 10 galvanizing+ per ISO 14713-2/ 1SO 1461 DFT/Coat (excluding
spray paint galvanizing)
+ 1 coat of P-6 @ 40u DFT/coat
8 Cold Air Duct Inside Surface | SSPC-SP- <80 Spray F-9 @ 65-75u DFT/Coat 1 coatof F-9 | F-6A @ 100u 1 coat of F- 225 Steel grey 7011
Steel MOC:IS 2062 10 DFT/Coat BA +
+ F-2 @ 50u 1 coat of F-2
DFT/Coat
9 Cold Air Duct outside Surface| SSPC-SP- <80 Spray F-9 @ 65-75u DFT/Coat Tcoatof F-9 | F-6A @ 100 p 2 coats of F- | 345-355 | Steel grey 7011
Steel MOC:IS 2062 10 + P-6 @ 40  DFT/coat + DFT/Co 68
. i 1 coat of P-6 +
(Tie/ Mist Coat) +F-2 @ 40u 1 coat of F-2
DFT/Coat N

A

Rev-B -MOC added, Refractory & Insulation details covered in Note 5 to 8
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Painting Schedule for Heater Package

Project : Reactor Charge Heater for M/s GAIL-USAR
Doc.No.: 7933-PAINT-SCH-001 (SHT-2 of 2) / Rev -B
EIL Job No.: B378

Z&F IBHARAT HEAVY ELECTRICALS LTD .
Heavy Plates & Vessels Plant
Visakhapatnam - 530 012

S.No. DESCRIPTION SURFACE | Temp. | Coating type/ PRIMER COAT FINISH COAT TOTAL Color code
PREPARATI| applica system DFT
ON & ble Deg PAINT NO OF PAINT NO OF Hm/min
PROFILE C COATS / DFT COATS/
DFT
10 Hot Air / Bypass Duct Inside & SSPC-SP- 400 Spray F-12 @ 20u DFT/Coat 2 coats of F-12 | F-12 @ 20u 2 coats of F- 80 Steel grey 7011
Outside Surface, FLUE GAS 10 DFT/Coat 12
DUCT outside Surface
Steel MOC:IS 2062
11 FLUE GAS DUCT Inside SSPC-SP- 175 Spray F-15 @ 75-100u 1coatof F-15 | F-15 @ 75u 2 coats of F- 225 Steel grey 7011
Surface (*) 10 DFT/Coat DFT/Coat 15
Steel MOC:IS 2062
Notes:
1) No overcoating to be done on F-9 as it will lead to mud cracking
2) All primers and finish coats should be ambient temperature curing and air drying unless otherwise specified.
3) For Stack inside shell, 3mm Coating of potassium silicate mortar (as per IS 4832 part-1) before application of castable lining (supply & application by Refractory vendor)
4) (*) -Radiant Shell Inside Surface & Flue Gas Duct Inside Surface — Paint is in scope of Insulation & Refractory Vendor scope.
5) Radiant:
a) Sidewalls & Arch : CF Module(Type-IA) & CF Blanket
b) Floor: Castable & Brick lining.
6) Convection:
a) Sidewalls: Insulating Castable(Type-IIl) & CF Board
b) Breaching: Insulating Castable(Type-II)
7) Stack:
Insulating castable(Type-V).
8) Ducting:

HFG — Inside Cashable Lining(Type-IIl).

2eoe

BP1 —External Mineral Wool Insulation.

Rev-B -MOC added, Refractory & Insulation details covered in Note 5 to 8

CFG - Internal lining(50mm AL dense Castable), External Mineral wool Insulation.
Hot Air Ducts & BP2 — Internal Castable lining & External Mineral Wool Insulation.




