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~4750 REQUIRED DESIGN DATA
~5550 OVER ALL LENGTH o REOVE BUNDLE
S 50016 1 DESIGN CODE ASME SEC. VIl DIV,1, ED. 2007 & TEMA CL. R, 2007 ED.
~1800 /A SIZE: 387.3 x 4500 mm (ST)
4813 499 oL A SURFACE AREA/ SHELL: 30.7 m’
A%M 5200 27043}/ A@ j TYPE OF EXCHANGER: BEU (HORIZONTAL)  SHELL SIDE TUBE SIDE
= 2 OPERATING FLUID HC + N2 COOLING WATER
2 3 DESIGN PRESSURE kg/cm*g | 10.20 7.80/FV
. 50 SF © 4 DESIGN TEMPERATURE c | 150.0 130.0
@,zmc. RING=2 _H_W_ @,zmc. RING—1 M @a.u 0D x SCH. STD /N\ IMPINGMENT 5 WORKING PRESSURE kg/cm’g | 9.20 4.00
WORKING POINT @_W 406.4 0D x 9.53T PLATE 6 WORKING TEMPERATURE IN/OUT. "c| 117.0 / 38.0 33.0 / 37.9
Y] & HYD. TEST PRESSURE kg/cm?
2-INSU. CLEAT L | O 7 g/cm’g | 13.3 10.14
ON 206 PCD I L 8 CORROSION ALLOWANCE MM | 3.0 3.0
EQ. SPCD. . 7 | ( A E— R N N [ I - 9 JOINT EFFICIENCY 0.85 0.85
A —ar 1 10 RADIOGRAPHY SPOT SPOT
= = -HIile‘ — T S I I I I — — I i E—— S —_— 11 HEAT TREATMENT S.R. OF DISH END AFTER FORMING ONEASE REF. GEN. NOTE RO IS
P | e ——————— s — e e 12 NUMBER OF PASSES 1 4
_ _ _ d | : W - 13 MDMT e | T 1
! L \ — ; 14 MMKcal/hr | 0.147 x 1.1
| | EB'/ + ] ¢ OF NAVE PL 2:1 ELLIP.DISH END ("¢ HEAT DUTY / X
Q Aw ;v L\“\,\\ SNIE N— e o T 10T NOM/ 8T MIN 15 INSPETION BY EIL
2:1 ELLIP.DISH END TN N et ¢ OF FIXED SUPPORT SLOPE (1:100) ¢ OF SLIDING SUPPORT EARTHING 406.4 QD N 16 INSULATION THK. (BY OTHERS) mm | 25 (PP) NIL
@ 10T_NOM/_8T MIN mi A_H_- Jqu s = = LG TP, 17 EMPTY WEIGHT kgs | ~ 1400
406.4 0D , 575043 400%3 A 18 WEIGHT FULL OF WATER kgs | ~ 1900
] £ 16" 0D x SCH. STD 19 WEIGHT OF TUBE BUNDLE kgs | ~ 600
— 4550 £3 : @
eaeim 406.4 0D x 9.53T Al 20 SHELL PER UNIT ONE
- SECTIONAL ELEVATION (LOCATIONAL)  (SCALE- 1:12.5) Nzt fe. OF U ONE
y Al 22 ITEM No. 117-EE—483
Al 23 SERVICE KA—480 DISCHARGE COOLER
20—-239 HOLES EQ. /. GENERAL NOTES:
@ 80 SPACED (OFF CTRS.) 80 @ 1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED. A S.R. CYCLE FOR DISH ENDS :-
10 +2.0 20 410 2) FINISH REQUIRED: ¥ ROUGH MACHINING, /7 SMOOTH MACHINING. a) LOADING TEMPERATURE SHALL NOT EXCEED 425 °C.
25-0.0 55-0.0 JACK_SCREW STOPPER PL./ 55-0.0 9500 . 3) ALL FLG. BOLT HOLES TO BE STRADDLE TO THE MAIN CENTER LINE. b) ABOVE 425 °C., HEATING RATE SHALL NOT EXCEED 222 °C./Hr. AND NEED NOT BE LESS THAN 56 °C,/Hr.
DOWEL PIN GUIDE PL. 3 4) NOZZLE PROJECTIONS ARE REFERED FROM CENTER LINE OF EXCHANGER TO GASKET DURING THE HEATING PERIOD THERE SHALL NOT BE A GREATER VARIATION IN TEMPERATURE THROUGHOUT THE
4.5T : PORTION OF THE PARTS BEING HEATED THAN 120 °C, WITHIN ANY 15 Ft INTERVAL OF LENGTH.
8 4.5T @ _
ey O @ % CONTACT FACE OF FLANGE. ¢) HOLDING TEMPERATURE :~ 620 'C £10 °C.
: | 5) ALL EXPOSED MACHINED SURFACES SHALL HAVE A COAT OF RUST PREVENTIVE d) HOLDING PERIOD :~ 30 MINUTES MINIMUM.
7 COMPOUND & TELL TALE HOLE SHALL BE PLUGED WITH HARD GREASE. e) ABOVE 425 "C., COOLING SHALL BE DONE IN A CLOSED FURNACE AT A COOLING RATE NOT EXCEEDING 280 ‘C/Hr.
[ =3 - - S . - - - —F= T DET. OF LIFTING LUG 6) ALL NOZZLE FLG. FACES SHALL HAVE 125 AARH FINISH UNLESS OTHERWISE SPECIFIED. AND NEED NOT BE LESS THAN 56 C./Hr.
W5 IR b T 0 | 0 A AR W FOR CHANNEL SHELL 7) ALL FLANGE OPENINGS SHALL BE COVERED WITH 3mm THICK STEEL COVER AND FASTENED WITH BoLTs]  f) FROM 425 °C. THE PARTS MAY BE COOLED IN STILL AR.
?J \ % Qﬂ A8) AFTER HYDROTEST EQUIPMENT SHALL BE COMPLETELY DRAINED AND DRIED BY PASSING HOT
NN \ _ g NN 100 AIR ON BOTH SHELL AND TUBE SIDE SIMULTANEQUSLY.
= 1 gl gls z ” 7 o : S m . oo e 9) NOZZLE RF PADS SHALL BE AIR PRESSURE TESTED AT 1.05 kg/cm2q PRESSURE USING SOAP SOLUTION. A\l  AERO ENGINEERS REF. DRAWINGS
" Dl T 2 S| @ |es m o m olos| = | 2| 2 T8 9 D%m 10) THE ITEM NO., P.0.NO., OWNER NAME & ADRESS SHALL BE PAINTED IN BOLD WHITE PAINT SR. No| DRG. No. SHEET No| DESCRIPTION
. . — MO . . T
p N L | G I B IR I R Qe Yy om e -l e 2 LETTERS ON THE EQUIPMENT. 1 | AFH—10141 [ 1 OF 2 [ ASSEMBLY AND PART DETAILL
108 || 8| 9 ¥ 3 < \ NI CANNN i Vit 11) ALL WELD SHALL BE FULL PENETRATION WELDS UNLESS OTHER WISE SPECIFIED. 2 AEH-10141 | 2 OF 2 [ ASSL'Y. AND DETALL OF TUBE BUNDLE
U AL & A 589 / |l WHEREVER BACK CHIP IS NOT POSSIBLE ROOT RUN SHALL BE DONE BY TIG. AND TEST FLANGE
3 h 12) ALL SHARP CORNERS SHALL BE ROUNDED OFF TO SUITABLE RADIUS.
LY REFER “\ 7 \10T 13) ALL NOZZLE CONN. UP TO 2"NB SIZE SHALL BE STIFFNED WITH 2 Nos 6Thk. x 40W
Aev SHT. 2 7V STIFENERS WELDED AT 90° APART AT SUITABLE ORIENT. ek 2T NON ASBESTOS BS7531 GR.X RING GASKET (DIMENSIONS AS PER ASME B 16.21)
7 @WI_|>__I O_ul 3 , _ . L **% 4 5T SS316 SPWD GASKET WITH GRAFIL FILLER AND 3.2T CS OUTER RING. (DIMENSIONS AS PER ASME B 16.20)
3 ’ e 9 T =To TooE; eV #% 4 5T SS316 SPWD GASKET WITH GRAFIL FILLER AND 3.2T SS316 INNER CENTERING RING.
(SHELL SIDE ONLY) (CHANNEL SIDE ONLY) HAVING BEND RADIUS UP TO 5xTUBE OD.
_16) ALL PIPING AND NOZZLES FLANGE FACES, SADDLE SUPPORT SHALL BE TRULY HORIZONTAL/VERTICAL.
T . 150 APPLICABLE STANDARDS 17) PAINTING
7o° 70. 9 ¢ OF L 20 & SPECIFICATIONS EXTERNAL SURFACE : REMOVE LOOSE MILL SCALE, RUST,0IL, GREASE AND OTHER FILMS / HARMFUL
2 i e EXCHANGER [ |~ |1 s | SR SUBSTANCES BY SAND BLASTING TO NEAR WHITE FINISH AS PER SSPC—SP—10 (SA2,1/2) AND 36 |INSU. CLEAT 2 | SA 516 GR 60 6T x 30W x 50 LG
c o & 0. STD. NO. DESCRIPTION REV APPLY 1 COAT OF INORGANIC ZINC SILICATE PRIMER 65—75 MICRONS DFT. 35 |INSU.SUPP. RING —SHELL | 2 | SA 516 GR 60 8T x 506.4 OD x 406.4 ID
NN ] e 1 ﬁ ola 1 7—15-0001 PART DETAILS 3 18) ALL REQUIREMENTS OF THE PR SHALL BE COMPLIED WITH, UNLESS OTHERWISE AGREED BETWEEN 34| STUD WITH 2 HEX NUT-NSNGNTNG [16+16) 22 194 QR 5y 1/2” UNC x 75 LG.
= 2
2 3 0 /\Mo 7.0 _ ol = wm > | 7—15-0002 TYPES OF NON STD. GASKETS 3 /\ THE EIL AND AERO ENGINEERS. WITHOUT ANY COST AND DELIVERY IMPLICATIONS. 33 |GASKET —N7,N8 248 | *HH* 1-1/2"°NB x ASME 150#, B16.21
= = | Vi -~ _ 2|8 ;
- o % m M Ab_ oﬁ Ho R g S o 18 A<mézm§ ol = T 715 000a SUPPORT FOR HORZONTAL EXCHANGER P 19) SPARE QUANTITY SHOWN IN BOM IS FOR MANDATORY SPARES AS UNDER 32 | GASKET —N5,N6 248 | **x 1-1/2"NB x ASME 150#, B16.20
_ il | = 2| &) 270° @o.LT o5 gle HOLE (8 5150007 STIONG / DEFLECTOR STRPS 10 TUBE | 3 GASKET : 400% FOR GIRTH FLANGES, INTER CONNECTING NOZZLES & BLIND FLANGES. 31 |BLD.FLG.—N5.NB.N7.N8 2 | sA 105 1-1/2'NB x ASME 1504, BLRF
Z| o - . SHEET WELDING DETAILS
Z 3 ol 2 R . ,L.+ Ela e e R . FASTENER : 20% (MINI. 4 NOS.) FOR GIRTH FLANGES, INTER CONNECTING NOZZLES & BLIND FLANGES. [ 35 [FIaNGE —NB.N6.N7 NG 7 [ sA 105 T-1/2°NB SCH. 160 x ASWE T50F, WINRF
S| = SN 2 2 o v 0 53 FOR DETAIL PLEASE REFER ANNEXURE | 29 |PIPE — N7,N8 2 |'sA 106 GR. B 1—1/2"NB SCH. 160 x 160 LG
(222 ITe) — . - . X .
Ny 3 3 - Sz - 7 6 | 7-15-0010 JACK SCREW TAPPING & ARRANGEMENT] 3 20) SLIDING END OF EXCHANGER SHALL BE PAINTED AS "CAUTION SLIDING END” IN BLACK ON . _
| e 7 | 7-15-0011 FIXING DETAL OF DOWEL PINS 3 PRIMER COATING IN THE SHOP. 28 |PIPE — NS.N6 2 | A 106 CR. B 1—1/2"NB SCH. 160 x 130 LG.
[ 5
Nf 60 8 | 7-15-0013 LIFTING LUG DETAIL 3 21) EQUIPMENT ITEM NO. PURCHASE ORDER NO. CUSTOMER NAME AND ADDRESS SHALL BE 27 |FLANGE — N3,N4 2 | SA 105 4"NB x SCH.120 x ASME 1504, WNRF
ol 14 a 150 9 | 7-15-0016 EARTHING LUG 3 PAINTED WITH WHITE PAINT IN BOLD LETTERS ON THE EQUIPMENT BEFORE THE DISPATCH. 26 |PIPE — N3.N4 2 | SA 106 GR. B 4'NB x SCH.120 x 200 LG.
180° 180° 2_30¢ HOLES FOR w@ o | 7150017 NAME PLATE (S&T EXCHANGER) P 22) SPARE PARTS SHALL BE DISPATCHED SEPARATELY IN A BOX AND MARKED WITH PO NO. ITEM 25 |R.PAD —N3,N4 2 | SA 516 GR 60 10T x 126 ID x 195 OD
422 1D 422 1D M24 BOLTS IN : I 150019 TOLERANCES FOR SHELL AND TUBE 5 NO. & PURCHASER'S NAME AND ADDRESS”. 24 |FLANGE — N1,N2 2 | saA 105 6°NB x SCH.80 x ASME 150#, WNRF
DETAIL OF FIXED SUPP. 20 DXCHNGERS ____________ Z3) CLEAN POTABLE WATER SHALL BE USED FOR HYDROTEST. MINIMUM METAL TEMPERATURE 23 |PIPE — NINZ > A 106 R B 5N x SCHE0 x 210 Lo,
442 0D 442 0D SADDLE SUPPORT 2-30x65 SLOTTED , 12 | 6-15-0001 EXCHANGERS 4 DURING HYDROTEST SHALL BE 20° C. TEST PRESSURE SHALL BE MAINTAIN FOR AT LEAST ONE HOUR. [ 25 TRpap —NiNo P — 0T % 180 D % 250 00
HOLES FOR M24 1 1T°[ 13 6—15-0003 STANDARD SPEC. FOR WELDED 3 LE PLATES ON BOTH SIDES” : : 2 X X
DETAIL OF GASKET DETAIL OF GASKET f TUBE TO TUBESHEET JOINTS A . 21 |PLATE FOR LIFT. LUGS 2 | SA 516 GR 60 12 THK x 65W x 68 LG.
BOLTS IN SLD. SUPP. . 14 | 6-15-0006 STANDARD SPECIFICATION FOR 3 |4 it e e o seseenereon
(SHELL FLG.) (CHANNEL FLG.) VIEW="J . T STROND SPECHOON 707 , 26) *T' DENOTES MATCH MARK FOR ASSEMBLY AND SHALL 20 |EARTHING LUG 2 | IS 2062 GR. B 10 THK x 75W x 100 LG.
5 | 5810001 STANDARD SPEC. FOR PNI AT ; PLATES, TUBE SHEETS AND ON ALL MATING PARTS. 19 |RIB PLATE (SLIDING) 1 | 1S 2062 GR. B 12 THK x 116.5W x 122 LG.
GASKET OD 3N _100(100) St o 27) ALL PRESSURE BEARING PLATES & PLATES WELDED TO PRESSURE PARTS SHALL BE IN NORMALIZED CONDTION. 18 |SUPPORT PLATE (SLIDING) | 1 | IS 2062 GR. B 12 THK x 168.5W x 280 LG.
17 | 6-81-0009 INSPECTION & TEST PLAN 1 |
4 WiDE CASKET 5 30 60 28) ALL CARBON CONTENT FOR PLATES SHALL NOT EXCEED 0.23%". 17 |RIB PLATE (FIXED) 1 | IS 2062 GR. B 12 THK x 79W x 122 LG.
| o oL 18 | 6907-117-16-46-DS-4483 | SETTING PLAN FOR ITEM NO. 117-EE-482 C s
NOSE WiDTH 30T 600 J ot . HOLE 29) ALL TUBES SHALL BE COLD DRAWN, SEAMLESS, SINGLE PIECE & IN ANNEALED CONDITION. SUPPORT PLATE (FIXED) 1| 1S 2062 GR. B 12 THK x 131W x 280 LG.
INNER RING : @ | 19 16907-117-05-45-44835 |TUBE LAYOUT 1 30) SLING MARK IDENTIFICATION SHALL BE PROVIDED ON HEAT EXCHANGER WITH RESPECT TO C.G. OF EQUIPMENT. 15 |BASE PLATE (FIXED) 1 | 1S 2062 GR. B 16 THK x 150W x 300 LG.
E - @ @ 9@ Q@v = 20 | 6907-16-46-SP-6096/0414| {25 SPECIFICATION FOR SHELL & TUBE | g 31) FOR EXTERNAL STUDS, FOR WORKING TEMPERATURE UPTO 200°C, USE GRAPHITE GREASE AND 14 |BASE PLATE (SLIDING) T | s 2062 CR. B 16 THK x 150W x 300 LG
GUIDE LINE TO VENDOR REGARDING o
“@ ﬂ \W/WJ/ = Y NG 21 |6907-16-46-TL-6096/0414) Tuge wavour. 0 FOR ASOVE 200°C USE MOLYBDENUM DISULPHIDE "CREASE. 13 |PAD PLATE FOR SUPP. 2 | SA 516 GR. 60 12 THK x 150 W x 355 DEV. LG.
0 T = 32) ALL TUBE HOLES SHALL HAVE CLOSE FIT AS PER TEMA.
5| = GASKET 1D IS N 3 ~P- 22 | 6907-117-05-45-05-483 | THERMAL DATA SHEET 3 ) 128 PARTITION PLATE T <A 516 OR 80 0T % B8W x 538 Lo,
Y 11 , - XY N 53 7_15-0006 STANDARD FOR TUBE HOLE PREPRATION 3 33) ALL OVER V FINISH REQUIRED FOR MACHINING SURFACES.
METAL WINDING WITH e = )} A_U. \ Qmo o = W‘ AND ROLLER EXPANDING 34) EQUIPMENT SHALL BE PROVIDED WITH PRESSURE GAUGE AND 1/2” NON RETURN VALVE ON 12 |PARTITION PLATE 1 | SA 516 GR 60 10T x 123W x 552 LG.
METAL . \ =1 \6—6% HOLES 24 7-15-0009 METHOD OF FASTENING NUT TO TIE RODS| 3
WINDS CRAFIL FILLER 1 PRV W 2700 [T [ %\J\M\‘ \ =2 e Q. SPACED SHELL SIDE AND TUBE SIDE AND DISPATCHED AFTER N2 PURGING AND FILLING AT 0.25Kg,/sq.cm. '1_|PARTITION PLATE 1 | SA 516 OR 80 10T x T89W x 585 LC.
() ) =9 . : 10 |PARTITION PLATE 1 | SA 516 GR 60 10T x 295W x 585 LG
TYP. SEC. ‘C—C’ | / \ ﬂ ) \ 98 ON 486 PCD DETAIL OF 35) FOR HEAT EXCHANGER TOLERANCES REFERE EIL STD. 7—15-0019 REV.3 OR TEMA. IF NOT x x .
. . \ 5 . - _z|mc CLEAT SPECIFIED IN EIL STD. STRINGENT OF BOTH SHALL GOVERN. 9 |GASKET ~—CH.SHELL 144 * 4.5 THK (AS PER DET.)
D=t s ~ : 36) ALL BOLT HOLES TO STRADDLE N/S CENTERLINE. 8 |GASKET —SHELL T4 * 4.5 THK (AS PER DET.)
.3 THK LALL\ S} 37) SPOT RADIOGRAPHY MEANS 5 % OF TOTAL WELDED LENGTH INCLUDING ALL "T” JOINTS AND 7 [STUD WITH 2 HEX NUT 20+4) 28 193 CRB7/ w20 x 200 LG,
7 60 AR 7 88 | @ 2400 4 AT LEAST ONE SHOT ON EACH LONGITUDINAL & CIRCUMFERENTIAL SEAM RADIOGRAPHED. 5 |DSHED END  —CHSHELL | 1 1 SA 516 GR 60 10T x 610 BLANK DA
7 VENT HOLE P 38) POTABLE WATER SHALL BE USED FOR HYDROTEST SHALL NOT CONTAIN CHLORIDE MORE THAN 25 PPM. [ - — -~ " Tor 516 R &0 0T % 610 BLANK DA
. 180° : g . 39) FINAL HYDROTEST OF EQUIPMENT SHALL BE DONE WITH SERVICE GASKET. P P —— T or 2ee o 4 T % e PR DRG
[R —
D o @ FINAL AS BUILT DRAWING. L40) ALL WELD NECK FLANGES I/D TO BE BORED TO SUIT NOZZLE NECK 1/0D. : : X :
RAY DETAIL OF VIEW: ‘P DETAIL OF 3 |GIRTH FLANGE —SHELL 1 | SA 266 CL. 4 55 THK x AS PER DRG.
PARTITION PLATE INSU. RING— 1 & 2 9 UNIT LLDPE /HDPE A BOLT TIGHTINING TORQUE 2 |CHANNEL SHELL 17 | SA 106 GR. B 16”"0D x SCH.STD x 363 LG.
TYP. SEC. ‘D-D’ (FOR SHELL) PROJECT : BPCL. LEPETKATA. ASSAM NOZZLE FLANGE ToRTNNG WoWENT (] | 1 [MAIN SHELL 1 | SA 106 GR. B 16”0D x SCH.STD x 4683 LG.
PR No 6907-117-EE-PR-6096 /414 N%Wﬁmﬂ@zmw TO_CHANNEL FLANGE mww% P.NO. DESCRIPTION Qry. MAT.SPEC. SIZE REMARK
W1 _ W5 PMC ENGINEERS INDIA LTD. : :
|_ NOZZLE_N7N8 825 BILL OF MATERIAL
70° SHELL
0/s AERO ENGINEERS
CH.SHELL .
FLUSH 5 FAX NO: 0091-79-25841041
i e N7.N8 | 2 1.5 | 160 | 7.14 1 150 | RF WN | MP CONNECTION —— | WITH BF. 3419, GIDC PH IV VATVA AHMEDABAD. 382445 TEL-25841295, 25840720
Ll —
| N5,N6 2 1.5 | 160 | 7.14 | 150 RF WN MP CONNECTION —— WITH B.F. TITLE:
/n%z//w%v o ASSEMBLY & PARTS DETAIL FOR KA-480 DISCHARGE COOLER
| \A A N N4 1 4 |120 | 11.13| 150 | RF WN | CHANNEL OUTLET 40 x 10 ——
DISH END ,T | 2 ) é N3 4 4 1120 | 1113 150 | rr W | CHANNEL INLET 20 % 10 — /NP.RNO. 6907—117—EE—PR—6096,/0414. REV.0 DRN BY | S.R.G. |13.03.11 SCALE
: | BACK GOUGE — % 12.12.11|SHOWN ““AS BUILT"’ DRAWING AS Eﬂd.g KMP CRG PROJECT BPCP. LEPETKATA, ASSAM, CHD BY | SJU.P. |13.03.11 AS NOTED
EPW_(ROOT | o & WELD N2 g 6 |80 | 1997] 150 | RF WN | SHELL OUTLET 10 X 10 - ITEM NO 117—-EE—483 APPD BY| UP.S. [13.03.11
RUN_BY TIG —_— CH.SHELL P.W. /\ [28.06.11REVISED AS PER CLIENT'S COMMENTS AS MK'D. /A\ KMP | SuP : o e
Y N BY TG ROOT RUN BY TIG N1 1 6 |80 | 10.97| 150 | RF WN | SHELL INLET 40 x 10 —— PURCHASER: BRAHMAPUTRA CRACKER & POLYMER LIMITED. |JOB NO.:
/N [27.05.11|REVISED AS PER CLIENT'S COMMENTS AS MK'D. /\ KMP | suP REQ. | SZE | SCH | THK RATINGFACING| TYPE - WxT mmz%mb mmm wﬁ%m\z%m AEH-10141
SHELL/CHANNEL TO PIPE TO SHELL/CH.SHELL | TYP. PIPE TO PIPE| PIPE TO WN.FLG. | SHELL / CH. SHELL TO  [REV.Ipa7e | DESCRIPTION REV. | APFD. MARK: | No. PIPE CLISS™  FLANGE R—PAD OO, oA WO 63T I TT_EE PO 603 /0122 /A4 TR SE o
DISH JOINT DETAIL WITH R—PAD JOINT DETAIL | JOINT DETAIL JOINT DETAIL | GIRTH FLG. JOINT DETAIL REVISION - OT. 02/03/2011 AEH—10141 | ¢ or -
NOZZLE CONNECTIONS /NREFDRGNG. 6907-117—16-46-D5—4483, REV.0 QTY.: 1 NO. | REV ol |
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