DRY ANAUTODESK ED
DT IO TO0REO 1 =14

FIRST ANGLE PROJECTION

(ALL DIMENSIONS

TR (i

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

7€00SL 1850 15 13 12 11 10 | 9 8 7 6 4 | 3 | | 1
‘ON ONIMZAT
C.L.OF TRFR. & ROLLER
C.L.OF TRFR. & ROLLER og0
- 1,875 . 1405 _ 002,003
- 05/4 _
014 039
< - 004 005 1200 | 1085 _
036 036 008 R 014 009
\ 23/ 205 215 No) = 022
_ _ _ | L = . \ A
| i [ 7] T il S /_ I I T I I il T I s — | e _
/ | S I I I NS I I I : 17 016
| R mm |
1 Il i -1 o+t 1 N e =TT 130
1,315 / 1,315 ~==
| - _ .cle 180[_ .||\\\\\ | 018
Ip 026
a /0] A
‘ , | _ - = omgt\\\\\\%/// & o~ T~ 027
I - _H 3 ==
) mv m _‘ “||_|_ _|_||“ A4||||I|||_| |||||||||||||| |_. |||||||I|.||||||||||||I|||||||||||H.||||||||||||||||II|||||||||_|||||||||HI||||||||||||||||I||||||||||IH|||||:|||||||.|||||::| il R —————iiiil bl py g iy L@_llllllllllll T I — \ \\ l— D m m
N LI ~ _ D— ® ® ny il A A \\
ITRIN > _ _ _ _ o ] N\ Y L
™ Al ] ] i , ® ﬂ - - NG L ¥
| [T S S o X O Il I\ o ~n )Y | [ede ol ®//\® NS \& N\
m _ (|||”|||||||||I|||||||||I||| ||||||||I|l||||||mm —_— = — — — — 4 — — = ern 4 — — — =t — - — Y - = 3 |5III = — O —_— ] — — — — — — —— —— T — — 3= Sy — [— 44— —— 5 ® @ 4 / ==
] : ] H & 12 S
L / R —i T — ® ® - A |
_ 7, | TRl - 2 | - | . | - - I - - 1 <~ ||l 1T A i s ) - 5 029
N _ [ = \ — S = - - — — - — — = — —
i _ 0361 036 J i - |
- 8/1.5 8/1.5 U N _180 [ _170_ 2
o
)
. 1,255 i 960 165,
041 015 750 s 750 _
829 e 829
1/20
J - 1600 JACK POINT 1600 JACK POINT _
2,662 - 8715 . 8715
B 0,324 - 1,175 1,100
| 121 u
| 348 5 24 | aae 192 HOLES P4
= : \ - - : - AS PER TOP TANK RIM
034 013 032 Jc4 011 4 USE AS TEMP PLATE
1,192 N —
I 026 032 V30 I
7 D \ / J D D »
| o — _ _ _ — Jr _ _ _ _ \\ 1 _ / _ _ L‘ _ & |
— | _ _ 7 y —_] _ _ \ —
] D © ﬂ _ 043 |
Ip) 042
M AAT011808099 2 110
b o | mww | [on | promonre
004 040 | END FRAME GUIDE 34621750007 00 4. 160
G — — 3. 635 G
- _ 34991550030
_ . m/// | 001 SEE NOTE-2 039 | LIMMITER ARRGT -
4 925, 216
[ _1_||||||||||||||_| ||||||||||||| R T e e e e e e e e e - I_._ ] 001 033 | SKID BASE AASY. 14581750035 —
__ ezt o, H | % ] ] - ] ] 8 8 __ A N | BSS Hi2 o0014B ST, 603998 0.040
1)1
D Bﬂ D I L _ [ ] | | 180_ R FOR DIMNS. SEATING OF VALVE 1. 500
— LM _ _ _ _ Q H_r w E 8 007 SEE NOTE-3 036 (5 N, B.) 14991500004 oL
~ |1 o | — - _ — o RIB B.S. P, AAL011808153 29. 940
) Q J/t 0\ | | | H 002 035 | 16TK X 100 X 2384 LG, AMO108
2 A N ———— L ———— - —— g —— —— —— —— —_——_— - — Z— it |l == === ——|== —— = == —— | H= T — W = g = == = == == —— —— —— O = = —— —— ] iff Hj — L RIB B S.P. AA1011808153 16. 920
> ~ - (T 004 034 | 16TK X 100 X 1348 LG, AN 0108
- > I \ i A ST. 600797 L 158
Z 1 _ - - . I — — — - — — —tt WIRING SUPPORT : :
a W 017 |1 \\ O L _ & I R 003 033
= R e B S I Y A e — e D B e I E I B ] 24,510
EClF % o —1 _ _ § § | i i _ _ - & 008 032 | RIB BACK WALL 14581750034 032 -
= L
I T Qn_ Qn_ R 7
9, R /_/‘_H_L _ ! \_ | <200 || 20 200 ||, 660 - i!n 379 _ _ | Dn. 008 031 | RIB FRONT WAL 1451750034 | 031 > 30
<
2 m E@|ﬁ I e 006 030 | RIB FIR JACKING PAD 14581750034 030 4. 500
59 018 L ! 1. 79 || 00/ R o
o —— H: N No) 019 :H | - 006 geg | RIB FIR JACKING PAD 14581750034 |02 _
= A I o M NG I o 028 i
AWn N /f% = 1N \O o o 004 028 | RIB FOR SIDE WAAL 14581750034 —
w L = <
T
T o X Q 010 027 | RIB FOR ROLLER PAD 14581750034 | 07 16, 230
= 2 ™ IiE= I p—
o
<= o : ) 006 RIB FIR ROLLER PAD 14581750034 026 = 470
= I ' 1 4 _ ' _ _ _ _ _ _ _ _ | _ 1 O Y 026
5 5 oo ! _|: = _ ! | : » 006 o5 | RIB FIR JAKING PAD 14581750034 05 13,240
T
N~
W m - o | T: — | 2,340 | __ | 006 go | RIBFOR JACKING PAD 14581750034 024 2. 510 E
Ll N9) —
% ! r._ || 006 GUSSET B.S. P. 14581750034 0z 7170
W = _l_ _ m O N 023
- | () I GUSSET B. S. P. 022 5.570
" Y b 0 3 ) 1,575 1,575 _ il s ” —
n = 016 \x __ __ 001 oy | STEEL PIPE 150 NG 14581750034 021 098. 000
o~ | —
z 5 - & __ 14 __ 001 g | STEEL PIPE 150 N T 098. 000
= M o o 13 \
a i) H
S 2 ! N T T T AT T T T T T T e — — 7 — /1 T T T T T AT T T T T AT T — T — — =TT =TT 1 L) SEATING OF VALVE 1, 000
2° N \N &, ) 4 001 08 | (fe N3 14991500004
= — __ // \/ T | o 1] o o T o B o B __ ~° SEATING OF VALVE - 3. 380
Zo|D S | —_— - - - — — 4y 1 N 001 071 5o N3 14551500004 % 5
~ X limad ™ ™ 1= - == + H = = == : i Eamil mi s SEATING OF VALVE 4,720
e I _ __ T g 1 ! 1 1 _ 1 001 016 | (100 N.B 14991500004 v
_AMIn m | _| __ 3 002 ors | FLANGE 150 N. B TR 20015 F 007 ST 604242 004. 800
xr 3 _ _ e FIG 1
o) ! _ o o S~ a U L Ho _ . _ |
z & ! e g P Ao = S ————fF T ———————7——— Y ——— ——— &5 ==& g 5 g g N 004 014 | LOCKING PLATE 14581750034 ol 7. 000
1|1 | 1|1
M W — | ﬂu_ﬁu { N e=d4 ﬂu_ﬁM _ a = | _ 001 s JACKING PAD 4581750034 013 47.9%0
) JACKING PAD 012 12, 9%
| L L 1 I V4|_._|_ ) LI LI L 11 I /LU I ' I L 0 ™ 001 01 14581750034
4 & — — — — T — — — — — \ — — \ — / — — |\\ — & 001 JACKING PAD 14581750034 011 47. 990
011
7 7 \ D m w S S < 001 JACKING PAD 14581750034 010 42,995
010
C
5,500
03] 0c 09 006 009 | RIB 14581750034 00 c
034 035 0172 034 4 HOLES M-12 |/ o 006 ws | RIB 14581750034 008 b 70
Ip)
C.L.OF TRFR. & ROLLER i
H.V.SIDE — - - o | TAVALL PART 481750034 006 188, 200
N o1 TANK WALL PART N 005 369,000 |
Ip) 005
W 002 - TANK WALL PART 14581750034 004 306. 640
003 27,770
NOTES:- 001 003 TN WL AT 14581750034
222,520
o 1— FOR GENERAL NOTES REFER TOP TANK ASSY. DRG. 04621650042. 75 375 002 a0 | WAL PART 14581750034 00
2— QTY. OF IT. 001 TO BE 12 NOS. AND QTY. OF IT. 002 TO BE 20 NOS. FOR ITEM 0359. 150 001 ooy | TANK BASE 14581750034 001 1437. 60 B
= APPROX. VOLUME +588 LTRS 5— FOR IT. 036 REF DRG. 14991500004 VAR 01 DIMN OF IT. 001 62 TO BE READ AS 100 ol 1 . 1N ) I .
. = . VAR, 00 REMARKS DESCRIPTION m DRAVING NI —|=Z & M
o 4— FOR B.OM. & DETAILS REFER DRG. NO. 14621750027 041 N | O VAR MATL SPECN  |C |7 arv,
& APPROX. SURFACE AREA (IN SIDE) 15.720 SQ.MTRS. —_ CARD TYPE - 3 CARD TYPE - 1 CARD TYPE - 2
B APPROX. SURFACE AREA (OUT SIDE) = 19.400 SQ.MTRS. S S N CARD TYPE - 1 CARD TYPE - @
& APPROX. WEIGHT = 6318.000 KG. W0 NO 7115817200 TYPE OF_PRODUCT 100 MVA,_220/66 KV POWER TRANSFORMER
= STATUS OF DRAVING NAME OF CUSTOMER/PROJECT M/S: = GETCO
<C
. DISTRIBUTION OF PRINTS NAVE SToN WE g o
: TRE-1 TRP-1 BHARAT HEAVY ELECTRICALS LTD, |2 wmmzmmm 20314 1"y
Z ’ ’ CHD
= BAY182-3, BAY9-4, JHANS APPD | RKV
A REV [ DATE ALTERED ALTERED ALTERED REV | DATE | ALTERED DATE | ALTERED DATE | ALTERED REV | DATE | ALTERED DATE | ALTERED REV | DATE | ALTERED REV | DATE [ALTERED  SUDHEER GUPTA REV ALTERED REV | DATE [ALTERED  SUDMEER GUPTA | DEPT | GRADE OF N VEIGHT [KGI REF. 7O ASSY. NI, ITEM| NO. OF
= CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED 03 | 19. 01 15} cHECKED 02 CHECKED 01 01 10. 14] ceckeD STE A . N 1:10 & NO | ITEM
= DIMN 915 ADDED FOR IT. 037.QTY 03 NOS. | FOR IT. 010 TO 012 DIMN 1315 AND 225 ADDED. IT. 041 MODIFIED. 406 | DIM. CAVH N.T.S. 6518.000
_m OF IT. 037 SIFTED. ITEM 041 MODIFIED TITLE DRAWING NO. REV,
= QTY OF 1T, 017 WAS 002 CARD
L 03
e BOTTOM TANK ASSY. | u: 04531750032
- 17 15 13 11 10 _ 9 8 7 6 5 4 SHEET NO. Q1 NO. OF SHEETS 01
SIZE AD

10Ndodd TYNOLLYONAI MS3AOLNV NV Ag9 d30NAO0¥d




FIRST ANGLE PROJECTION (ALL DIMENSTONS Aomp ame Y AN-AUTOBESKEDUCATIONALPROBUCT
6500 S 91 8St 0 15 14 _ 13 12 11 _ 10 _ 9 _ 8 7 6 5 4 3 2 1
ON ONINVAC
3910
3,280
> 975 2,000 1,280 008
2 000 750 980
1 012 2,000 2,000 1500 034 290 061 035
L L7 = 019 1,949 / 0P6 036 012 035 0583 040 120, 150
650 _ 22z \ 033 200 viele’ 051 605 048
: P 048 y \ \ 007 _ |
) . _ — 5 - ; Sl ,
_ S \ _ I \ : o = -3 _
7 = | AL _ _ A — 1 7 T | BRGARE = _ i , T _ _ ® N |
_ _ _ _ _ gl | _ _ _ _ _ _ _ Qe _ _ S _ 1 S _ | _ _
: | | _ _ 044 | o | : _ i b _ _ o i\ | m o _ _ | 2 N _ | 050 !
] | - |t | | | | | S _/ 20 S 1] 054 [ ol | _ L | | _
_ _ _ | _ _ — _ + [ 7 ]
[ — - o | | | | T+ +- - | | o | | a1 | _ A H Tl | | | : -
% ] | | | | g | ! | | 3 | | A1 055 | 5 g | | | - T
- . 1 -1 B =l e & B ==l e :
| _ _ _ 1L S ] _ : _ | | | S <
| | | | ] | 200_|_eool, | | 1 | | | | | 400 'S
‘ o | | |8 -~ 023 ] i | | — m \ | | _ e 023 — 172 038 | | \_mfp_ IR Y L,
_ _ _ _ | il | 100 _ | | s | | 7 o/l _ _ 039 < | | T _ _ *_\\ |
_ _ ! _ _ A _ _ | 1= = | || i | |
| | _ _ | | Oce | | | | | | 400 \Ta | 006 | | _ | 700 | _ _ +_\
| | | | | | | | | L A | A | 1,750 | | | 033
o | | | | S | | | | | =" | T/ | | | | =/
n | | Ol | | | N _ | | | = | 2% _ | | _ 0RP o | D | | | | o 8
5 o o | |8 | | o 8 o | | | | & [ — | | 3 | | | | _ | S
K o @ | | @ | | | QZ 021 % | _ | | o = _ - _ 2 151 g | | | | 043 | | NS
- _ _ _ _ | | N | | 056 056 T | | | 014 | I — _ _ qQV
| | | | | ™S | | | 957 | 5 | /_ ol | 100 — | | | 015! | |
_ _ N | _ _ / _ _ | =27 | — | o 1140 _ 3| | | 037 550 ) _ 1| — _ _
- - 1 T ] | I i g — T | B
| | | | | | | ¥ | | T | | | | == —= o |-—340 150 || | | | |
|y | | | | | g ~_ Vo4 | | | | 220y |20 | 220 | I | S 8 _“ o | | | o 039 | | N
| 016, o015 | 014 | 2 | | | | | | | N | o b I 480 sool  J| | | S o N
= 013 014 . 014 014 013 | 0497 = __ r— : ]
| | | | | | 2 T g L YT | | | | | = 17! ~_ 050
J o | | | | | | | | 2 | | | | g | / 3| & ges 47| (9 | | =
— O n
| | | | | | | | | | 1200 | 200 | | o B = —— = —— 070 |11 | | | = 050 | | | |
| | _ _ _ 200 _, 200 _, _ _ _ 200 _, _ _ _ I I _ _ _
_ _ _ _ _ _ _ _ _ 2/0 _ j _ 570 _ j _ 2/0 “ j | 570 _ _ L __ __ . | |/_ : | me _ j _
- | | B U A I B | = A U ~—1] = L
_ 1 N 11 ] 1 — N T q ] BB N
. _ _ 1 = N _
DN I S I [ S | | S 4 LT NG g b N TN TR [V N A e s R
| I |
135 \ M \
— a 1,262.5
1,280 1,750 | 1,940 1,940 020 026 020 1875 1405 049 150
_I_
C.L. OF TRFR. 069 2,787 068 068 C.L. OF TRFR.
—= R IMP. GUSSET TO BE WELDED 3 580
’ BETWEEN TwO HOLES OF RIM \
NEAREST OF BOX STIFFNER OR
MAX PITCHES OF 500
| Mn 7 |
2,932 -
C.L. OF TRFR.
2,662 2,662 007 s 008
068 1,940 1,940 003,004 1,435 \ 420 1,015 \ 6|3
- G |/z/ 1,785 \ \ 032 2
5 _ \ 1,037 ol
- [150 \ / o
S f ———— T ———— _ \ =
o 010 K | | | | | | & \ \ o
W | w et — ! ! ! ! _ _ | o © { | u =
|||___|I-- _—== = = = = = _== = == H H o ‘ II_ _ _ _ _ _ . W
3 ? 1 o | # I g \ \ | | | _ | | \ | | | | | | | / <
o) | [LI—— __ __ __ __ __ __ T | ] | | | | | | | | _ | | _ | | | >
= — 0 037 i | [T I I I I I I I [T I | | | ! | | | | | | ] | | | - qu
< Jr = = = = = = = = = = = = = = i - ol |i ! _ | | _ ! _
Ol , _ ® | | _ _ _ _ | (=
5|5 10 |/ ] | A — _ 024 | | = | 024| | ] L@ o
o= | | | _ | dea 024 _ | Jeq] | | | =)
=z NP 069 | i | |-—380 | | | | | | | | | | <
| 5 R I N | | | | | ] R L <
Wis 2 i _ 023 | _ _ _ _ _ _ 093 _ i m
o|E O ¢ ] | P | X2 | | | | | | | | = _
55w TANK WALL L | \ C 022 | BEE EE 02d | 022 | | . "6
= . | ] e - | | | — | | - i >
Zl90 S | |70 | I 70 | | | 30 | | | 3 =
<|5© = 0 g — X 006 L =3 =TT | | | = | | _ o
A= e 0 _ v & | | | | | | |20 | & _ >
D m% R 1._/ 1| el m it T i —gr—_ | H // _ _ _ _ _ _ _ _ \_ “
EE 003,045 2 N 400 ] | | | 400 _ | | | Ll 400 _ | _ 3 2
= 3 N =] B B e e 1L
JFE: TANK _KIM e / 5 |- v 71| | | N | | T | | ’ &
| T ® L @ | S| | ] | | | 1S | | | | 1S | | -
aix: | o e I I S v o w059 TR B | | |
% S _ ® T | | | T | I~ | [T | | |
IE - || o L _ | V] | | L | N |
ES IS ! + | I e " o | | | I e " + |
& = a @) _ | - | | | | | | | | | ] | | | | 052 _
E —
z L L | 1005 | | | 4s5) | 1420 L | — 0 :
By | | | | ) | | | | | | | —
W = 135 048 | _ _ _ _ | _ _/ﬁ_uH _ 031 | _ _
.z g | = | = 0l | | | |
L < : o . 025 570 o021 570|200 200, 570 oet| |l 570 . 025 |
= ; = | | 3 | | | | | | | |
55| 'B' - : TT 1 | e ] TT1 -
T DETAIL - 'B g NIE e
_ _ _ _ _ _
) N[ E - S0 ] || S | ™y
O <
. G 1,940 / 1,940 U6
0 o
T
Mm D 4 / 5,374 030
O a
5o \ 026
= o
<
z 3
z B _ VIEW FROM DIRECTION ARROW -'A'
wis | 011 009 |
_H < PAD IT.011 MATCH WITH
BOTTOM TANK PAD
C.L. OF TRFR.
C C
NOTES:- APPROX. TOP TANK VOLUME = 49255 LTRS.
APPROX. SURFACE AREA OF TOP TANK -
1. FOR GENERAL NOTES REFER DRG.NO.14991500007. (A) - INSIDE OF TOP TANK WITHOUT COVER = 49.180 SQ. MTRS.
— 2. ALL WELDS TO BE 8 N UNLESS OTHER WISE SPECIFIED. (B) - OUTSIDE OF TOP TANK WITHOUT COVER — 61.400 SQ. MTRS. IMP. : - =
3. FOR WELDING DETAILS REFER DRG.N0.04991500008 WEIGHT OF STEEL 9867.000 KGS. TANK TO BE SLOPED 10 mm FROM LEFT TO RIGHT
4. TOP AND BOTTOM TANK TO BE FLAT WITH IN LIMITS SPECIFIED ON STD. SHT.TR 10015 T.
5. MACHINED FACE OF VARIOUS PADS ARE TO BE KEPT OUTSIDE WHILE WELDING WITH TANK WALL.
6. TOP AND BOTTOM TANK IS TO BE TESTED FOR FULL VACCUM. FOR B.O.M. REFER DRG. 04581650059 SHEET 02 OF 02.
B 7. TANK AND COVER ARE TO BE TESTED FOR OIL TIGHTNESS AT — 97 KN/m2 AT BASE OF TANK FOR 12 HRS.OR WITH AIR FOR ONE HOUR. B
. 8. FOR GENERAL TOLERANCE REFER .TR 1503217 & TR—10160T UNLESS OTHERWISE STATED.
=
= 9. TANK IS TO BE SHOT BLASTED AND PAINTED AS PER STD.SHT.TR—10005 P SL.NO.1 (EPOXY LIGHT GREY PANT TO SHADE 631 OF IS 5.) R 00 AR ver | ITEM JESCRIPTION = RN D IT. NI, MATL. CODE = INITWTL | |
M 10. IF WELD JOINTS OF TANK WALL COVERED UNDER BOX STIFFENER ARE TO BE AIR TESTED FOR LEAKAGE NO.| MO ” VAR MATL. SPECN = aTY. "
- AT A PRESSURE OF 1.5 Kg/Cm2 FOR ONE HOURE AND AFTER TESTING BOSS TO PLUGED BY WELD. 25:oHpm_Nzﬁﬁmzm_umz»:m_z CARD TYPE - 1 CARD TYPE - 2
i i § TYPE OF PRODUCT 100 MVA,220/66 KV, POWER TRANSFORMER
o 11. AFTER COMPLETION OF TANK CONSTRUCTION AND BEFORE PAINTING, "DYE PENETRATION TEST  SHALL BE CARRIED OUT ON WELDED PARTS OF JACKING BOSSES, WO.NO. 71158A17100 R
z LIFTING LUGS & ALL LOAD BEARING MEMBER. STATUS OF DRAWING NAME OF CUSTOMER/PROJECT — M43 —= GETCO.
" DISTRIBUTION OF PRINTS o7, NANE SIGN DE |\ o
- TRE-1 TRP-1 BHARAT HEAVY ELECTRICALS LTD. |V | SC. 22.08.14 |y pp
: ) ) CHD | R.S.S.
> BAY182-3, BAY9-4, JHANST e
A REV DATE | ALTERED H P SHARMA | REV DATE | ALTERED H P SHARMA REV DATE | ALTERED  SUDHEER GUPTA REV DATE | ALTERED SUDHEER GUPTA REV DATE | ALTERED SUDHEER GUPTA REV DATE | ALTERED SUDHEER GUPTA DEPT GRADE 0OF i// SCALE WEIGHT [KGI REF. TO ASSY. NO ITEM| NO. OF
> IT. 037 WAS 20 TK x 600 x 800 LG [DIMN 710,155 4450 WERE 600,100 & 1IT.037 & 038 MODIFIED AND ITS. IT.067 & 068 ADDED. IT.066 ADDED.IT. 011 UPDATED IT.059 WAS STYLED. [TEM 065 ADDED. 406 | DI EA/A ; .
= IT. 069 & 070 ADDED. 470 RESPLY. FOR IT. 049, wmmﬁwzmm%zwmmz WMM mmm»mﬁamwm DETAIL OF IT. 042 ADDED. VIEW FROM 17079 & 030 MODIFIED. TITLE . DRAWING NO. REV,
= _ _ ARROW A UPDATED, FOR IT. 011 DIMN
M AND DRG, REDRAWN IR 1T, 037 4 038 500 ADDED. TOP TANK ASSY. - 0 458 16 5 0059 | os
— 17 16 15 14 13 _ 6 _ 5 _ 4 SHEET NO. 01 NO. OF SHEETS 02
SIZE AO




PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

! /

First Angle Projection ALl dimensions in 'mm

2 3 4 5 _ 6 7 _ 8 _ 9 _ 10 1 12 13 _ 14 _ 15 16

£900G8185 70 ONDxT =3

|
!
-
-
~

The information on this dociment is the property of Bharat Heavy Electricals Limited. It must
not be used directly or indirectly in any way detrimental to the interest of the company

W

P W1

REF. DRG. NO.

SIGN AND DATE

INVENTORY NO.

027,028 & 029 ) 2400 - g 024 0P5 024,025,026
107 ) 1838 - 1838 _ 003
~—LU° — —| o
A @ A
> ] [ A ] [ AL ] Q Hw D [ — mD
/V\W\\%ﬁﬁ NP \\ A //,!7/
\ \ & \ _ _ — /i B : ] _ :
=T | \ T B Y T g
¥ | _ | _
| Al , | __ ‘ __ | ! __ __ 001 ! B: Q) A ! —
= ||||_,__||||=I/| ||||| = = = = = = = ———— [ ]
i F/C IN COVER TO SUIT ALL ._.C_N_N_m._.w\ \ _ ! !
e . 2070 L 1650 s 1650 . 139 o xS o
. 1575 o 1575 . 975 _ 7 < 5=
03/ 027028 & 020 | - — - - - OUT SIDE SURFACE AREA=23.50 SQM.
)
: 036 & 038 ~—— 1575 P -t 010 - 1205 IN SIDE SURFACE AREA=19.10 SQM ?
- - —— - = gl - APPROX WEIGHT =  36/0.000 KG,
023 - - Y ClL. OF TRANSFORMER
WELD BOTTOM M M
L SIDE OF COVER e 3330 L
I \ - —
I B B
xS HOLE Ml2xl6 DEEP S HOLE @ 4P Z_H_|_|_|Hw“|
(RN
C | USE FLAT NOSE TAPPING TOOL c
HOLE @ 42 &WELD IT. 031 1. FOR GENERAL NOTES REFER DRG. NO. 14991500007,
- - - I 1 35 AS PER DETAIL —-A 2. FOR GENERAL TOLERANCE REFER DRG.NO34990050012 GRADE -EC.
(-] ™ - - 3. FOR WELDING DETAILS REFER DRG. NO.04991500008
M < - 020 4, ALL SHARP CORNERS ARE TO BE ROUNDED OFF INSIDE COVER.
Y LM Y \ ﬁ S. CLEANING PAINTING & TESTING IS TO BE DONE AS PER
- wa D@Bﬂ | - 349 w o & 4 H\ i INSTRUCTION GIVEN ON TOP TANK ASSY. DRG NO. 04621630042. -
R / — w o \D Y N % % N Va U 6. POSITION MARKED THUS @ INDICATES POSITION OF COVER SUPPORTING
= ﬁ 0 oL N N N4 ~ BOLTS AS WELL AS POSITION OF SUPORTS REQUIRED FOR VACCUM
o O — el 'R ¢ — TESTING OF TANK & COVER,
] — S e T T e e e e e L T e e 70 I VEN L T 7. FLATNESS OF MACHED SURFACE MUST BE MAINTAINED WITHEN BE KEPT
L N . S % 0 [ 90 | 90 | 90 KEPT TOWARDS TOP SIDE.
D ) - . I ™ — e | | 32 8, FOR DIMN OF IT. 012 F=900,G=450,J=20,M=86,L=10,K=20,N=5,P=82,B=890, D
Z = 1970 — °x5 HOLES M-4x10 DEEP i A=340,X=30,S=410,Q=860.
<C - 14 3 031
o 02l N\ 1575 - = 3 4 013 =
— o o - — : / N —
@ @ @ L=< N ™M
™M
_I_l 6 I I I I I I I I I I __|=| I}
S I A 011 | = . = = -
— ~ ! ~ ~ ~ N ! _ ~ 0 R y —
- A _ A A |
+ + A - =
m = 200 SIS = o 039 | FLANGE 44581800010 [0 7. 000 :
| _ \ VJ 001 FOR SPR
D Hw w \// ! TURRET BODY B.S.P. AATOII808013 6. 100
N 001 TO DETAIL 038 | FOR H.V.TURRET FOR LVN
_ _ /k o 5TKx151x1397 LG. AA10108
500 GL 500 n _ = o
] MIo ¥ ¥ . o I D H_y w 004 L=100 Q037 |15 NB PIPE CONNECTION 44992100004 30 :
B D H @ = 100,150,150,150 250 % 001 nwu%w_wmwm%wmo? 036 | PAD FOR L.V.N.-TURRET MTG. 34992150001 Lc. 000 ]
LY LIV LIV LY, A& ) E,P.X,Z & S° NOT REQGD.
> | | | | | ® — TO DETAIL 035 | PAD FOR PIPE SUPPORT AA1011808137 14, 000
D H mv . ® & o @Jn. | \J 001 20 TK. x 300 x 300 LG. AA10108
\ ,, % 001 TO DETAIL 0734 | TURRET BODY BSP, AA1011711141 1. 200
_ _ 111 | | /& 3.15TKx105x1265 LG, AA10108
& A=407, E=430 2 970
F 00/ \ | M M M M M | 7 \ 017 001 5900 930" 033 | TURRET FLANGE 34992150000 55 F
(I X
, \ O\ : 12 HOLES M-12X14 DEEP ON 310 PCD 016 032 | PAD FOR CABLE TRY 34996550001 [ 0.3l
_ L = 60 o
/ m —— m — M T | Y — 001 SEE DETAIL A 031 |BOSS 3/4”” BSP 34991850012 002 0. 010
Y
280 / _ L BRACKET BSP AA1011808030 | 0. 772
| - — — 012 TO DETAIL 030 .
- wa\y _ 1 430 \y - 480 | 560 / _ =90 o TExomEe AAL0L08 a—
o S o o LN = - PAD FOR 34993030000 _
- 1020 \ - \ / - - é TANK COVER MMN _m_ww 006 DIMN. A = 100 0291 ¢ rrerMNaL BOX MTG. FIG.2 00
TURRET BODY B.S.P.
D H m w»mﬁxmwom x 1840 LG, AA10108
TO DETAIL e AA1011808110 9, 700
\ — 003 AFTER M/C 14 Tk [027 | TR S88¥E) « 670 o/m
| _ . AA10108 G
E D H m @ m m / @ m mv D H mw D H w ) D w H D D m D D mw TURRET BODY B.SP. AAI011808013 11. 500
FOR H.V.TURRET
_ Dmm ool T DETALL 026 5TKx215x1430 LG. AA10108
TO DETAIL PAD BSP. AA1011808110 21,830
Q m w | 640 0/D - LD 315 003 AFTER M/C 14 TK.  |025 | T6 Tix 465 I/D x 640 0/D AA10108
ClL, OF TRANSFORMER i _ 7 TO DETALL TURRET BODY BSP. AAIOIIBOB0I3 | oI, 150
1/D=04350 Ip 002 FOR H.V.TURRET FOR PH U & W
c4 HOLES ¢18 640 0/D —~ - J T DETAIL 024 | STRx300x1430 LG, AA10108
— ON 600 PCD 24 HOLES @ 18 - - D 460 d — = FOR EARTHING 001 000. 100 |
%L‘E ON ©30 PCD 7 Ty - _ = . .5%0 O/D ﬂﬂ \\ 6 /0 Vﬂ_.D E\_ .= %406 001 TERMINAL BOARD 023 [BOSS M-8 TR-20014 B
_ _ 006. 900
1 , _ | | VY 360 X 460 PAD FOR INSPECTION FIGA
A 5; I I WH i 003 022 | cover 24991800006 02
. [T _ ]
\D | Uy _ % m — AWIITT | lLIM < / m ° 001 021 |PAD FOR S0 N.B. PIPE MTG| 14991850003 ommmvw 002, vle
LA /III/)/// —
H ™ _ ~ ] PAD FOR 80 N.B. PIPE MTG 010 003, 492 "
. - _ ! ! R 001 020 B, | 14991850003 =2
_| _ _ o _ ||
002 |FOR LADDER 019 |BOSS M-12 34991850013 ﬁ%w =1603998 000. 136
7 N~ | JIags! 005 |FOR RTD MTG 015 |BOSS FOR RTD 1 BSP 44991550033 |— 0. 100
— < —- - D& 002 017 |PAD FOR PRV, MTG 24991950022 — L1, 420 —]
462 1/D e e (B T s po— S50
- - 670 0/D DESREEL_HE _ 016 |VALVE <50 N.B» 15
- 640 /D — - i L o D Hw Hw MWA Q Hw Bﬂ PAD FOR EARTHING AA1011808137 7. 640
Q w 001 TH DETAIL 015 |a0Tk. x 257 1/D x 360 O/D. AA10108
- BOSS FOR AIR RELEASE 033 000. 120
14991850003
L U2 o 00e 014 lpLuG. MTG. 07 J
- 024 PAD FOR OTLwWTI & THERMOMETER AATOI1808137 | 14, 040
TO DETAIL
_ 001 013 |a0TK. x 172 x 520 LG. AA10108
001 Mmm V_M__”_wmoum 015 mmwmﬂum INSPECTION 54991800006 3%% 037. 500
D m ﬂ ) D m mw WA D m @ 100 PAD FOR PIPE SUPPORT AA1011808137 3,000
- Q HwH 001 TH DETAIL 011 | 20TK. x 130 x 150 LG. AN10108 L
% 0 -, S 450 0/D 013, 880
- - « B = 003 010 |PAD FOR TAP CHANGER 34991850013 = _
A a | _ 17.700
@@ \_|r/ _ m 002 009 | TANK COVER LOCKING 34991800005 =
410 1370 370,370 3701 419 ! S — 1 -1 o LT00
N TANK COVER — ) 004 008 | LIFTING LUG 44991800020
K O \O N~ K
- A =
|||||||||||||||||||||||||||||||||||||||||| SEE NOTE -6 Y 012 0200, 7 =16 RIB BSP 14991550015 [ e 370
|||||||||||||||||||||||||||||||||||||||||| r N W= 150 007/
} D H Hw - @ 42 - v A 001 TANK COVER PLT.BLK.STL. AA1011808137 162. 960
| | L S ip _ _ @ _ TH DETAIL 006 |a0Tk. x 908 x 1170 LG AA10108
® - B ®- & B ®- - ® o e U _VH 1_w } H _’ — } - 60 -| 20 J TANK COVER PLT.BLK.STL. AA1011808137 | 347 360
U L V_ - 001 TO DETAIL 003 |20Tk. x 908 x 2500 LG. AA10108
] <t . Y TANK COVER PLT.BLK.STL. AA1011808137 236, 200 ]
— — — — — — — — — — u" — u \ 001 70 DETAIL 004 |20TK. x 908 x 1700 LG. AA10108
% A TANK COVER PLT.BLK.STL. AA1011808137 1138. 000
@ _ 300 _ 10 % % Mw 001 003 |a20Tk. x 1370 x 5370 LG. AA10108
— — — R — ! - \@ = = &) Y TANK COVER PLT.BLK.STL. AA1011808137 437, 000
| EB TO DETAIL TANK COVER PLT.BLK.STL. AA1011808137 363. 900 L
VU ! = ooe 001 |27k, x 1428 x 1650 LG AA10108
I SLOTS AS PER - 240 0/D _, | |
i Si .%. .AT I D D DETAIL - B - - N ITEM ITNo| MATL.CODE UNIT WT.
B: m m : ) « 7 7 VAROO REMARKS No. DESCRIPTION DRAWING NO. VAR| MATL.SPECN aTy. 9
A N M 1 : :
- ! - _ | b2 ADDITIONAL INFORMATION TYPE OF PRODUCT R 100MVA 220/66 K.V,
= 2 HOLES M-1e yia + ! DETAIL -B //" B. wW.ONO. 71158 A 17100 NAME OF CUSTOMER/PROJECT
— — STATUS OF DRAWING M/Si— GETCO —
440 1/D —
- 15/9 — 1575 — 11 4 HOLES M-20 \ 135 o9 Tk ﬁ |~ V_ TR TF RIS NAVE SIGN | DATE
E— _ T T T o BHARAT HEAVY ELECTRICALS LTD,| W [HPS 210714 INO. OF
O_I_ _H__ul _Nm_ul_ TRE PPC w2 | 3,45| a7 8 9 LMM | Othen LI}ZWH CHD RSS VAR
11113 1 4 0 P |RKV
REV| TDATE |ALTERED REV| ©DATE |ALTERED REV| ©DATE |ALTERED REV| TDATE |ALTERED REV| TDATE |ALTERED REV| DATE |ALTERED REV| TDATE |ALTERED REV| ©DATE |ALTERED REV| TDATE |ALTERED REV| DATE |ALTERED REV| ©DATE |ALTERED REV| ©DATE |ALTERED SUDHEER GUPTA REV| TDATE |ALTERED  SUDHEER GUPTA | ppy | pATE  |ALTERED SUDHEER GUPTA DEPT-TRE |UN. TOL. l// SCALE WEIGHT [KGIIREF. TO ASSY. NO. ITEM NO ND. OF
M CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED CHECKED 03 | 80115 CHECKED o2 | 121114 CHECKED 01 |30.09.14 [CHECKED DIM. C/M/F 1 ITEM M
APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED APPROVED o APPROVED "7 |APPROVED APPROVED CODE-406 ] @ 3670.000
ZON] ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE | REMARK OF IT, 033 MODIFIED ZONE|QTY OF ITEM 14 & 017 CHANGE. ZONE |MTG. POSITION OF ALL ITEMS IN
ITEM 013 & 015 MODIFIED. H.V. SIDE CHANGE. TITLE DRAWING NO. REV.
CHANGE, FOR T7. 030 0 20 aboen| | TANK COVER ASSY. 04581850063 |02
IN DETAIL OF IT. 025 DIMN 14
WERE 16, SHT NI | NO OF sHT
1 2 3 4 5 6 7 _ 8 _ 9 _ 10 1 12 13 14 _ 15 _ 16

SIGNATURE NOT REQUIRED AS IT IS SYSTEM GENERATED DRAWING -SIZE A0

10Ndo¥d TVYNOILLYIONAd MSIAOLNY NV A8 d30NA0dd

d

sRatalale




COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

ayk

CORPORATE PURCHASING
SPECIFICATION
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PREFACE SHEET

STRUCTURAL STEEL-STANDARD QUALITY
(PLATES, SECTIONS, STRIPS, FLATS & BARS)

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Equivalent/Comparable Standards:
1. INDIAN

IS : 2062 — 2011, Gr: E250, Quality A

2. AMERICAN ASTM A131M — 2013
3. JAPANESE JIS G3106 — 2008
4. EUROPEAN EN 10025 — 2:2004 Gr. S275JR

Suggested/Probable Suppliers and Grades:

1. M/S TISCO
2. M/S SAIL
11)

1i1)

TISTEN 42

MA 300 HY
Lloyds, Gr :A
1IS:2062, Gr: A

User Plants and Replaced Plant Specifications/References:

1. HEP, BHOPAL PS 10108
2. TP, JHANSI PS 10108
3. HEEP, HARDWAR 0500.001
4. HPEP, HYDERABAD HY0210299
5. HPBP, TIRUCHY
Revisions: APPROVED:

As per Cl. No. 38.1 of MOM of MRC-S&GPS

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)

Rev No.11 Amd No. Reaffirmed

Dt:22-02-2014 | Dt: Year:

Dt. of 1%t Issue
July, 1976

Issued
Corp.R&D

Prepared
HPEP, Hyderabad
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STRUCTURAL STEEL-STANDARD QUALITY
(PLATES, SECTIONS, STRIPS, FLATS & BARS)

(ORDERING DESCRIPTION)

1.0 GENERAL:
This specification governs the quality requirements of structural steel plates, strips, flats,
bars and sections such as angles, beams, channels and tees etc. of IS: 2062 — 2011, Gr:
E250, Quality A

2.0 APPLICATION:
For general engineering purpose.

3.0 CONDITION OF DELIVERY:
Plates, Bars & Sections: Hot rolled in straight lengths without twists & Bends

4.0 COMPLIANCE WITH NATIONAL STANDARDS:
Material shall comply with the requirements of IS: 2062 — 2011, Gr: E250, Quality A
Material offered to EN 10025-2:2004 Gr. S275JR is also acceptable. The tolerance on
dimensions for plates shall comply with EN 10029.

5.0 DIMENSIONS AND TOLERANCES:

5.1 DIMENSIONS:

5.1.1 Sizes
Material shall be supplied to the dimensions specified on BHEL Order.

5.1.2 Length
Unless otherwise specified, hot rolled bars and sections shall be supplied in 3 to 6 metres
length.

5.2 Tolerances:

5.2.1 The tolerances on hot rolled material shall comply with IS: 1852. However, no plate shall
be under the specified thickness at any point.

Revisions: APPROVED:

As per Cl. No. 38.1 of MOM of MRC-S&GPS INTERPLANT MATERIAL RATIONALISATION

COMMITTEE — MRC(S&GPS)

Rev No.11 Amd No. Reaffirmed Prepared

Issued Dt. of 1%t Issue

Dt:22-02-2014 | Dt: Year: HPEP, Hyderabad

Corp.R&D July, 1976
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5.2.2 Straight for hot rolled bars:

6.0

7.0

8.0

9.0

Unless otherwise specified, the permissible deviation in straightness shall not exceed 5
mm in any 1000 mm length.

HARDNESS (BRINELL):

When tested in accordance with IS: 1500, the material shall show a brinell hardness in
the range of 120-156 HB.

Note: Hardness test shall be conducted only when tensile test cannot be performed.
TEST CERTIFICATES:
Unless otherwise specified, three copies of test certificates shall be supplied.

In addition, the supplier shall ensure to enclose one copy of the test certificate along with
their dispatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information.
AA10108 Rev.11/1S:2062 Grade: E250 Quality A / EN 10025-2 Gr. S275JR,

BHEL order no., Melt no. Size, Results of chemical analysis and Mechanical tests,
Supplier’s name, Identification no. TC no., Signature of competent authority etc.

PACKING AND MARKING:

Plates shall be transported suitably to avoid damage during transit.

For plates below 10 mm thick, each pile (preferably of 16 plates) and each plate 10 mm
thick & over shall be marked with melt no. AA10108, BHEL order no., Supplier’s name,
Identification no., Size & weight on any one corner and encircled with paint preferably of
white colour.

REFERRED STANDARDS (Latest publications including amendments):
1) IS: 1500 2) IS: 1852 3) EN 10029
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Comparable Standards:

1. INDIAN

IS : 9550-2001

Suggested/Probable Suppliers And Grades:

Refer plant vendors list

User Plant References:

1.  BHOPAL PS 101 12
BP 101 72
2. HEEP, HARDWAR 0500.053
3. HYDERABAD HY 021 02 99
APPROVED :

Revisions :

ClL 27.2.d of MOM of MRC-S&GPS

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (S&GPS)

Rev. No. 07 Amd.No.

Reaffirmed

Prepared

Dt:15. 06.2005 | Dt:

Year : 2013

BHOPAL

Issued
Corp. R&D

Date of 1st Issue
SEP, 1976
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BRIGHT STEEL BARS AND SECTIONS (STANDARD QUALITY)

1.0 GENERAL:

This specification governs the quality requirements of Bright Steel Bars and Sections of
standard quality, such as I-beams and equal angles required in very small sections.

2.0 APPLICATION:

Bars are used in the manufacture of threaded and machined components for general
engineering purposes. Sections are used as stator spacer plate vents in generators.

3.0 CONDITION OF DELIVERY:
3.1 Round Bars - Class 4, surface quality.

Upto 50 mm diameter - Cold drawn.
Above 50mm diameter - Cold drawn or Hot rolled, turned and polished

3.2 Rectangular/Square/Hexagonal Bars - Class 3, surface quality.
All sizes - Cold drawn

3.3 Sections - Class 4, surface quality.
All sizes - Cold drawn

3.4 Bars and sections shall be straight, with their ends sheared, square and true and shall have a
smooth surface.

3.5 The bars and sections shall be given a clear temporary rust preventive (TRP) coating to avoid
corrosion during transit and storage.

Black TRP coating is not acceptable.
Clear TRP used shall be free from pungent smell.
The following clear TRP's are suggested:

i) Servo RP 150 - M/s Indian Oil Corporation

ii) HE - 1612 - M/s. BHEL, Bhopal

iii) Rustilo DW-901 - M/s. Indrol Lubricants and Specialties Ltd.
iv) Rustpro Special - M/s. Tide water oil co.

V) Any other clear TRP conforming to IS: 1154

Revisions: APPROVED:

INTERPLANT MATERIAL RATIONALISATION
Cl. 27.2.d of MOM of MRC-S&GPS COMMITTEE-MRC (S&GPS)
Rev. No. 07 Amd.No. Reaffirmed Prepared Issued Date of 1st Issue
Dt: 15.06.2005 | Dt: Year : 2013 BHOPAL Corp. R&D SEP, 1976
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4.0 COMPLIANCE WITH NATIONAL STANDARDS:

The material shall comply with the requirements of the following National standard and also
meet the requirements of this specification.

IS : 9550 - 2001 : Bright steel bars

5.0 DIMENSIONS AND TOLERANCES :
5.1 Sizes:

Bars shall be supplied to the dimensions specified in BHEL order.

5.2 Tolerances:

5.2.1 Rectangular/Square/Hexagonal/Flat Bars:
Unless otherwise specified, tolerances on dimensions shall be as follows:
For drawn round bars and turned bars h10 to table 2 of 1S:9550.

For hexagonal and square drawn bars upto and including 80mm h11 and above 80mm h12
according to table 2 of 1S:9550.

For drawn flats in accordance with table 3 and 4 of 1S:9550.
For ground products in accordance with table 1 and 2 of 1S:9550.

5.2.2 Sections:

As specified in BHEL order/drawing.

5.3 Length:
Bar and sections shall be supplied in lengths of 2.5 to 4.5 meters with maximum 10% of
shorts of not less than 1.5 meters.

5.4 Straightness:
Unless otherwise agreed to, the permissible deviation shall not exceed 1.5mm in any one
meter length. Bars and sections shall be free from twists and bends.

6.0 MATERIAL:

The rolled bars used for purpose of producing the bright bars shall be such, so as to ensure
freedom from segregation, piping and other harmful defects.




7.0

8.0

9.0
9.1

9.2

10.0

11.0

12.0
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MANUFACTURE:

Steel shall be manufactured by the open-hearth, electric, basic oxygen or a combination of
these processes.

FREEDOM FOR DEFECTS :

All finished steel bars and section shall be sound and free from internal and surface defects.
They shall be bright and clean.

SURFACE CONDITION:

Round Bars And Sections:

Shall be entirely free from cracks and other surface defects.
Rectangular/Square/Hexagonal Bar-Type '3’ Finish:
Shall comply with IS: 9550, Class 3 of table 5.

CHEMICAL COMPOSITION :

The melt analysis of steel and the permissible variation in the composition of the material from
the melt analysis shall be as follows:

Element Melt analysis, Permissible variation,
percent, max. percent,
Carbon 0.25 + 0.02
Sulphur 0.040 + 0.005
Phosphorus 0.040 + 0.005
TEST SAMPLES:

One sample for chemical and tensile test shall be selected from finished steel for every
20,000 kg or part thereof, with a minimum one per heat.

MECHANICAL PROPERTIES :

When tested in accordance with I1S: 1608, the test pieces shall show the following properties:
Rectangular/Square/Hexagonal/Section - Cold Drawn:

Tensile strength : 440 N/mm?, min

Elongation on 5.65

VSo gauge length 8-20%
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12.2 Round Bars:
12.2.1 Bars Upto 50 mm Diameter - Cold Drawn:

Tensile strength : 440 N/mm?, min
Elongation on 5.65 ;
VSo gauge length ; 8-20%

12.2.2 Bars Above 50 mm Diameter:

Cold drawn or hot rolled, turned and polished.

Hot rolled, turned
Property and polished Cold drawn

Tensile strength, min. : 410 N/mm? 440 N/mm?

OR
Elongation on 5.65 :
VSo gauge length : 23%, min 8-20%

13.0 TEST CERTIFICATES :

Three copies of test certificates shall be supplied, unless otherwise stated in the order.

In addition, to the above, the supplier shall ensure to enclose one copy of the test certificate

along with their dispatch documents to facilitate quick clearance of the material.
The test certificate shall bear the following information:

AA 101 12: Rev. No. 07

BHEL order No,

Supplier's Reference :

Name
Identification No.
Melt No.

Results of Tests :

Dimensional inspection.
Results of Chemical analysis and mechanical tests.




AA 10112

CORPORATE PURCHASINGSPECIFICATION | Rev. No. 07

PAGE 5 OF 5

14.0

15.0

PACKING AND MARKING :

The material shall be suitably packed in bundles — polythene wrapped to prevent sagging,
corrosion and damage during transit. A suitable clear temporary rust preventive shall be
applied all the bars as per clause 3.5 above and finally dispatched in wooden boxes.

Each bar over 50 mm shall be stamped at one end with 'AA10112". Bars 50 mm and below
shall be bundle together and tied with wire at 3 to 4 places along the length of the bar.

A metal label shall be securely attached to each bundle and shall bear the following
information:

AA 10112: Bright Steel Bars And Sections (Standard Quality)
BHEL Order No.

Consignment/Identification No.

Melt No.

Size and Weight.

Supplier's Name

REFERRED STANDARDS (Latest Publications Including Amendments):
1.1S: 1154 2.1S:1608 3. 1S:9550
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HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Comparable Standards:
1. INDIAN : IS: 5986 — 2011, Gr: 205

Suggested/Probable Suppliers and Grades:

Refer plant vendors list

User Plants References:

1. HEEP, HARDWAR : 0500.004, Gr.: St.34
2. HPEP, HYDERABAD : HY0212299

3. HEP, BHOPAL : PS10113
4. HPBP, TRICHY :

Revisions: APPROVED:
As per Cl.No0.38.1 of MOM of MRC— S&GPS INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)

Rev No.07 Amd No. Reaffirmed Prepared

Issued Dt. of 1%t Issue

Dt:22-02-2014 | Dt: Year: HEP, Bhopal Corp.R&D July, 1976
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HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)

1.0

2.0

3.0

4.0

5.0
5.1

5.2

5.2.1

GENERAL:

This specification governs the quality requirements of Hot Rolled Carbon Steel Sheet of
thickness of 2.5 mm to 4.0 mm (both inclusive).

APPLICATION:

Suitable for cold forming / drawing / fabrication by welding.

CONDITION OF DELIVERY:

Sheets shall be supplied in hot rolled, decaled and oiled condition. Imported sheets shall

be supplied in straight lengths. The edges shall be flattened and sheared. Mill edges are

not acceptable. Sheets shall be free from waviness and shall have a uniformly dull (matt)
finish.

Oil used for rust prevention should be free from pungent smell. The following oils are
suggested:

a) SERVO RP 125 of M/s. IOC.

b) RUSTOP 387/388 of M/s. HPC

c¢) Bharat TCPF of M/s. Bharat Petroleum
d) Any other TRP conforming to IS : 1154

COMPLIANCE WITH NATIONAL STANDARDS:

The material shall comply with the requirements of the following National standards
and also meet the requirements of this specification.

IS: 5986 — 2011, Gr.: 205: Hot rolled steel flat products for structural forming and
flanging purposes - Specification.

DIMENSIONS AND TOLERANCES:

Sizes:

Hot rolled carbon steel sheets shall be supplied to the dimensions in BHEL order.
Tolerances:

The tolerances on sheets shall comply with the following:

Thickness (IS: 1852):

Thickness, mm Tolerance, mm
2.50 +0.20
3.15 +0.22
4.0 +0.25

Revisions: APPROVED:
As per Cl.No0.38.1 of MOM of MRC— S&GPS INTERPLANT MATERIAL RATIONALISATION

COMMITTEE — MRC(S&GPS)

Rev No.07 Amd No. Reaffirmed Prepared

Issued Dt. of 1%t Issue

Dt:22-02-2014 | Dt: Year: HEP, Bhopal

Corp.R&D July, 1976
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5.2.2 Width (IS: 1852):

Width, mm

Tolerance, mm

Upto & incld. 1250 mm

+ 6 mm
-0mm

Over 1250 mm & upto and incld.1550 mm

+ 0.5 percent
- 0.0 percent

Over 1550 mm

+ 0.6 percent
- 0.0 percent

5.2.3 Length (Continuous mill) IS: 1852:

Length, mm

Tolerance, mm

Upto & incld. 2500 mm

+ 25 mm
- 00 mm

Over 2500 mm

+ 1 percent subject to a maximum of 70 mm

- 0 percent
5.2.4 Flatness (for cut lengths):
Thickness, mm Width, mm Flatness tolerance, mm
Upto & incld. 1200 15
From 2.5 to 4.0 | Over 1200 & upto incld. 1500 20
Over 1500 25

5.2.5 Edge camber IS: 5986:

The edge camber (i.e. lateral departure of the edge of the material from a straight line
forming a chord) of sheets in cut lengths and coil shall not exceed the following values:

5.2.5.1 For Cut Lengths:

Length in meters Tolerance, mm
Over Upto & incld.
1.25 5
1.25 1.80 6
1.80 2.50 8
2.50 3.15 10
3.15 3.55 12
3.55 4.00 16
4.00 5.00 19

5.2.5.2 For Coils:

25 mm in any 5000 mm length.
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6.0

7.0

8.0

9.0
9.1

9.2

10.0
10.1

10.2

MANUFACTURE:

Process of manufacture is left to the discretion of the manufacturer except Bessemer
process.

Material shall be manufactured from semi killed or killed steel.

FREEDON FROM DEFECTS:

The sheets shall be free from harmful defects, twists, buckle, rust, scale and waviness and
shall be reasonably smooth, flat and square.

CHEMICAL COMPOSITION:

The melt analysis of steel and the permissible variation in the composition of the material
from the melt analysis shall be as follows:

Element Melt analysis, percent, max. Permissible variation, percent, max.
Carbon 0.15 0.03

Manganese 0.80 0.05

Sulphur 0.040 0.005

Phosphorus 0.040 0.005

TEST SAMPLES:

Tensile Test:
One sample shall be taken per thickness per consignment from each melt.

As far as possible test pieces shall be cut transverse to the direction of rolling and shall be
of full thickness of the sheet rolled.

Bend Test:
One sample shall be taken per thickness per consignment from each melt.

Bend test pieces shall be cut so that the axis of the bend is parallel to the direction of rolling
viz. transverse.

Note: When more than one thickness is rolled from the same melt, one additional test
piece for each thickness shall be taken.

MECHANICAL PROPERTIES:

Bend:

When tested in accordance with IS: 1599, the test pieces shall be capable of being bent
cold through 180° close. The outer convex surface of the test piece shall be free from
cracks.

Tensile:

When tested as per IS: 1608, the test pieces shall show the following properties:
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Tensile strength : 330 — 440 N/mm?2
Yield strength : 205 N/mmz2, min.
Elongation:
For sheets up to & Incl. 3 mm, thick : 20 %, minimum on 80 mm gauge length
For sheets above 3 mm, thick : 28 %, minimum in 5.65 YSo gauge length
11.0 HARDNESS (VICKERS):

12.0

13.0

When tested in accordance with IS: 1501, the material shall show a Vickers hardness in
the range of 100 — 140 HV.

Note: Hardness test shall be conducted only when tensile test cannot be performed.

TEST CERTIFICATES:

Unless otherwise specified, three copies of test certificates shall be supplied.

In addition, the supplier shall ensure to enclose one copy of the test certificate along with
their dispatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:
AA10113, Rev 07: HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile) |
BHEL Order No,

Supplier’s name,

Identification No

Melt No,

Process of manufacture

Details of pickling, descaling and oiling

Results of dimensional inspection

Results of Chemical analysis and Mechanical tests,

Note: Material procured, supplied and certified as AA10113 / IS: 5986, Gr.:205 and comply |
with the requirements of this specification is acceptable.

PACKING AND MARKING:

Steel sheets shall be supplied in bundles and shall be suitably packed in bundles to
prevent corrosion and damage during transit.

The recommended packing for imported material shall be as shown below.

TOP STEEL SHEET WRAPPING
WATER-PROOF PAPER LINING BUNDLE OF SHEETS

| SN SOSSeS S S SN
1oy pi 20 T TS EFva | B
————

E., =TT L AT TR YL AL =
L L L

N
X —

— P - AN

WOODEN BATTEN STEEL HOOP
BOTTOM STEEL SHEET

WRAPPING
SECTIONAL FRONT VIEW SECTIONAL SIDE VIEW




CORPORATE PURCHASING [l
/[ SPECIFICATION VTR

Note:

a) Water proof paper lining shall be preferably Volatile Corrosion Inhibitor (V.C.I.) Coated Paper
with an additional polythene (100 micron) enveloped.

b) Approximate weight of each bundle shall be 2 to 3 tonnes. Bundle weighing 2 metric tonnes is
however preferred.

A metal label shall be securely attached to each bundle and shall bear the following
information:

AA10113:HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)
BHEL Order No,

Supplier’s Name & Identification No,

Size & Thickness of sheets

Weight

14.0 REFERRED STANDARDS (Latest publications including amendments):
1) IS: 1154 9) IS: 1501 3) IS: 1852 4) IS: 1599 5) IS: 1608
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PREFACE SHEET

STRUCTURAL STEEL-HIGH TENSILE PLATES, FLATS & BARS

FOR INTERNAL USE ONLY
REMOVE THISPREFACE SHEET BEFORE ISSUE TO SUPPLIERS

Compar able Standar ds:

1. GERMAN : DIN EN 10025-2:2004
Gr: S355J2 G3
Mat. No. 1.0577
2. INDIAN 1 1S: 2062-2006 Grade E350 (Fe 490)

Suggested/Probable Suppliers And Grades:

Refer Plant Vendors List

User Plant References:

1 BHOPAL : PS 10541

2. JHANS : PS 10541

3. HEEP, HARDWAR : 0500.009, HW10181

4, HYDERABAD : HY 021 02 99, HY 10591

5. TRICHY : TDC 0:301
Revisions - APPROVED::

INTERPLANT MATERIAL RATIONALISATION

CL.32.7 of MOM of MRC-S& GPS COMMITTEE-MRC (S& GPS)
Rev. No. 15 Amd.No. Reaffirmed: Prepared I ssued Dt. of 1 st | ssue
Dt: 10.11.2009 | Dt: Year : HYDERABAD | Corp.R&D JULY, 1976
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STRUCTURAL STEEL - HIGH TENSILE PLATES, FLATS & BARS
1.0 GENERAL:

This specification governs the quality requirements of High Tensile Structural Steel Plates
where guaranteed weldability is required.

2.0 APPLICATION :

Steel intended for use in structures where enhanced mechanical properties are required and
where saving in weight can be effected due to their greater strength.

3.0 CONDITION OF DELIVERY :

Plates shall be supplied in the normalized condition or in an equivalent condition obtained by
normalizing rolling.

4.0 COMPLIANCE WITH NATIONAL STANDARDS:

Material shall comply with the requirements of DIN EN 10025-2:2004, Gr: S355J2G3 (Material
Number 1.0577) or the equivalent grade of latest version.

The supply of the material as per 1S:2062-2006 Grade E350 (Fe 490) (latest version) meeting
the requirement of clause 3.0, 5.0, and 12.0 of this specification is also acceptable.

5.0 DIMENSIONS AND TOLERANCES :
5.1 Dimensions:

5.1.1 Sizes

Material shall be supplied to the dimensions specified on BHEL Order.

5.1.2 Length:
Unless otherwise specified, hot rolled bars and sections shall be supplied in 3 to 6 metres
length.
Revisions: APPROVED:

INTERPLANT MATERIAL RATIONALISATION

CL.32.7 of MOM of MRC-S& GPS COMMITTEE-MRC (S& GPS)
Rev. No. 15 Amd.No. Reaffirmed Prepared | ssued Dt. of 1 st |ssue
Dt:10.11.2009 | Dt : Year : HYDERABAD | Corp.R&D JULY, 1976
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5.2 Tolerances:
The tolerances on dimensions for plates shall comply with DIN EN 10029.
6.0 MANUFACTURE:

Material shall be manufactured from fully killed (FF) steel having a Carbon Equivalent (melt
analysis) of:

0.45 max. for plates upto & incl. 30 mm thick
0.47 max. for plates above 40 mm thick upto & incl. 150 mm thick.
0.49 max for plates > 150mm & < 250 mm thick.

7.0 FREEDOM FROM DEFECTS:

All finished steel shall be well and cleanly rolled to the dimensions, sections and weights
specified. The finished material shall be free from cracks, surface flaws, laminations; rough,
jagged and imperfect edges and internal & surface defects.

8.0 CHEMICAL COMPOSITION:

The melt analysis of steel and the permissible variation in the composition of the material from
the melt analysis shall be as follows:

Element Permissible variation,
Percent, max. percent, maximum

Carbon

Upto&Incl 40mm thick 0.20 0.03

Above 40mm thick 0.22 0.02

Silicon 0.55 0.05

Manganese 1.60 0.10

Sulphur 0.025 0.010

Phosphorus 0.025 0.010

Copper 0.55 0.050

Note :
1. Total Aluminum: 0.020%, minimum.

2. Micro-alloying elements like niobium, boron, titanium and vanadium may be added by the
manufacturer to achieve the mechanical properties specified.

3. Carbon Equivalent (CE) based on melt analysis shall be calculated as per following formula :
Mn Cr+Mo+V Ni+Cu

9.0 TEST SAMPLES:

Test samples shall be selected and prepared in accordance with DIN EN 10025. One tensile
test piece per 40 tonnes or part thereof shall be selected from finished steel from each melt
for each class of products.
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10.0 MECHANICAL PROPERTIES (On longitudinal test samples):
i) Tensile :

The test pieces shall show the following properties, when tested in accordance with 1S: 1608 /

DIN EN 10025.
Nominal thickness, Tensile Yield Elongation on
mm strength strength 5.65 VSo gauge
N/mm?, min.  N/mm?2, min. length, percent, min.

From 5to 16 470-630 355 22

Over 16 to 40 470-630 345 22

---  40to 63 470-630 335 21

---  63t080 470-630 325 20

---- 80to 100 470-630 315 20

---- 100 to 150 450-600 295 18

---- 150 to 200 450-600 285 17

---- 200 to 250 450-600 275 17

----  250to 400 450-600 265 17

ii) Impact:

The “Choppy Impact test” shall be carried out in accordance with DIN EN 10045-1/IS-1757
at (-20°C). The impact values achieved shall be as follows.

Nominal thickness (mm) Impact strength (KCV) (2mm V' notch)
<16 Note (1)

16 >to <150 27 Joules

150 > to < 250 27 Joules

Note :
(1) Impact testis not required for plates below 16 mm.

The average value of the three test results shall meet the specified requirement. One
individual value may be the below minimum average value specified, provided that it is not
less than 2/3 rd of the same.

11.0 PROTECTIVE COATING :

Plates upto 10 mm thick shall be applied with a suitable rust preventive coating for overseas
shipping only.
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12.0 ULTRASONIC EXAMINATION:

13.0

14.0

(i
(ii)

15.0

15.0

Plates above 40mm shall be ultrasonically examined in accordance with BHEL standard AA
085 01 20 (or ASTM A435 / EN10160) and shall comply with the acceptance norms
specified therein.

OPTIONAL:
PRESERVATION:

If specified in order, all plates shall be applied with a suitable rust preventive to avoid pitting.
TEST CERTIFICATES:
Unless otherwise specified, three copies of test certificates shall be supplied.

In addition, the supplier shall ensure to enclose one copy of the test certificate along with their
despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:
AA 101 22-Rev. No.15, DIN EN 10025 Gr. S355J2G3, Matl. No. 1.0577.

BHEL order No, Melt No, Size & Quantity, Batch No with heat treatment details, Results of
Chemical analysis, Mechanical tests & NDT, Supplier's name, ldentification No, TC No,
Signature of Competent authority, etc.

PACKING AND MARKING:
Plates shall be transported suitably to avoid damage during transit.

For plates below 10 mm thick, each pile (preferably of 16 mm plates) and each plate 10 mm
thick and over shall be marked with Melt No., AA 101 22, BHEL Order No, Supplier's Name,
Identification No, Size & weight, on any one corner and encircled with paint preferably of white
colour.

REFERRED STANDARDS (Latest Publications including amendments):
1.1S: 1608 2. 1S: 2062 3. DIN EN 10025
4. DIN EN 10029 5. DIN EN 10045-1 6. AA 085 01 20

7. ASTM A435 8. EN10160 9. 1S: 1757
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PREFACE SHEET

CARBON STEEL PIPES-ELECTRIC RESISTANCE WELDED/SUBMERGED
ARC WELDED

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. INDIAN ; IS : 3589 - 2001
Gr: ERW-Fe 410

Suggested/Probable Suppliers And Grades:

Refer plant vendors list.

User Plant References:

1. BHOPAL : -

2. HEEP, HARDWAR : ---

3. TIRUCHY : BM - 32
Revisions : APPROVED :

: INTERPLANT MATERIAL RATIONALISATION

Cl. 26.6.13 of MOM of MRC-S&GPS COMMITTEE-MRC (S&GPS)
Rev. No. 05 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue
Dt: 15.01.2004 | Dt: Year : 2013 BHOPAL Corp. R&D AUGUST, 1976
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CARBON STEEL PIPES-ELETRIC RESISTANCE WELDED/SUBMERGED

ARC WELDED
1.0 GENERAL:
This specification governs the quality requirements of Electric Resistance Welded/Submerged
Arc Welded, Carbon Steel Pipes, of 168.3 mm to 2540 mm.
2.0 APPLICATION:
For conveying gas, water and oil.
3.0 CONDITION OF DELIVERY:
Pipes shall be supplied in straight lengths with plain ends.
4.0 COMPLIANCE WITH NATIONAL STANDARDS:
The material shall comply with the requirements of the following National standard and also
meet the requirements of this specification.
IS : 3589 - 2001 : Steel pipes for water and sewage
Gr: ERW - Fe 410 :
5.0 DIMENSIONS AND TOLERANCES :
51 Sizes:
Pipes shall be supplied to the dimensions specified on BHEL order.
BHEL order shall clearly state the outside diameter and well thickness of the pipe.
5.2 Tolerances:
5.2.1 Wall Thickness:
The tolerances on wall thickness of the pipes shall be £ 10% for ERW and +20%, - 12.5% for
SAW.
5.2.2 Straightness:
The deviation from a straight line shall not exceed 0.2% of the length.
5.3 Length:
Pipes shall be supplied in random length of 4 to 7 metres unless exact lengths are called for in
BHEL order.
Revisions: APPROVED:
evisions:

Cl. 26.6.13 of MOM of MRC-S&GPS

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (S&GPS)

Rev. No. 05 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt: 15.01.2004 Dt: Year : 2013 BHOPAL Corp. R&D AUGUST, 1976
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6.0

7.0

8.0

9.0

9.1

MANUFACTURE:
Electric Resistance Welded and Induction Welded, Submerged Arc Welded:

The pipes shall be made from steel plates or strips by butt welding longitudinally or spirally. The
weld shall be continuous. Prior to welding, edges or plates or strips may be prepared suitably
where required, by process of manufacture.

FREEDOM FOR DEFECTS :

All pipes shall be cleanly finished and when visually inspected shall be free defects such as
cracks, surface flaws, laminations etc. The ends shall be cleanly cut and reasonably square
with the axis of the pipes.

CHEMICAL COMPOSITION :

The laddle analysis of steel and the maximum permissible variation in the composition of the
product from the melt analysis shall be follows :

Element Melt analysis, Permissible variation,
percent, max. for product analysis, max
Carbon 0.20 +0.02
Sulphur 0.040 + 0.005
Phosphorus 0.040 + 0.005
Manganese 1.30 +0.04
TEST SAMPLES :

Unless otherwise agreed between BHEL and manufacturer, the procedure for sampling of pipe
for various tests and criteria for conformance shall be as given in IS:4711. Test samples shall
be cut from pipes in final condition of supply.

Flattening Test:

For pipes produced in single lengths the flattening test shall be made form each end with the
welds at 0° and 90°.

For pipes produced in multiple lengths, tests shall also be made on two intermediate rings cut
from each multiple lengths of pipe in the weld at 0°.
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10.0 MECHANICAL PROPERTIES :

10.1 Tensile:

When tested in accordance with 1S:1608, the tensile properties of strip cut longitudinally
(excluding weld) from selected pipe shall show properties given below :

Tensile strength ;410 MPa, min
Yield stress ;235 MPa, min.
Elongation on 5.65 VSo : 18 percent , min.

gauge length
10.2 Fattening Test (For ERW pipes):

A ring not less than 40mm in length taken form the end of each selected tube shall be
flattened between parallel plates as follows, in accordance with IS: 3589.

The test shall be made keeping, the weld at 90° to the direction of the force. No opening shall
occur by fracture in the weld until the distance between the plates is less than 75 percent of

the original diameter of the pipe or no cracks or breaks on the metal elsewhere than the weld
shall occur until the distance between the plates is less than 60 percent of the original outside

diameter.
10.3 Guided bend test (For SAW pipes):

Strips not less than 40mm wide cut circumferentially from pipes perpendicular to weld seam
with weld near the middle of sample shall without fracture be doubled over a round bar the
diameter of which shall be calculated as given below: The weld reinforcement shall be
removed from faces.

One face and one root bend specimen as per fig.1 of 1S:3589 shall be bent 180° in a jig in
accordance with Fig.2 of 1S:3589.

1.15 (D-2t)

eD/t-2e -1
1.15 = peaking factor
D = Specified OD in mm
t = Specified wall thickness in mm
e = Strainin mmi.e. 0.1275 for grade Fe 410
Acceptance of bend test shall be as per clause 9.3.2 and 9.3.3 of 1S:3589.

11.0 HYDRAULIC TEST:

Each length of the pipe shall be hydraulically tested at the manufacturer's works, before the
pipes is coated, wrapped or lined at the manufacturer's works.
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The hydraulic test pressure shall be the pressure calculated from the following formula, except
that the maximum test pressure shall not exceed 5 MPa:

P= 2StD
where P = Test pressure in MPa

S = Stress in MPa which shall be taken as 60 percent of the minimum yield stress
t = Specified thickness in mm
D = Specified outside diameter in mm

Test pressure shall be applied and maintained for sufficiently long time for proof and
inspection.

NOTE: Normally 5 seconds are sufficient for the purpose of test.

12.0 TEST CERTIFICATES :
Three copies of test certificates shall be supplied, unless otherwise stated on the order.

In addition, to the above, the supplier shall ensure to enclose one copy of the test certificate
along with their despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information :

AA 101 47: Rev. No. 05: Carbon Steel Pipes-ERW/SAW

BHEL order No,
Supplier's Reference :

Name
Identification
Melt No.

Results of Tests :

Results of Dimensional inspection.
Results of chemical analysis and mechanical & hydraulic tests.

13.0 PACKING AND MARKING :

As agreed to between BHEL and manufacturer, surface coating if required shall be as per
guide line given in annex A to D of I1S:3589. When tubes are required to be galvanised. The
zinc coating shall be in accordance with IS: 4736.

Each pipe shall be die-stamped with the following information:
AA 10147: Carbon Steel Pipes - ERW/SAW
BHEL Order No.
Consignment/Identification No.
Out side Diameter and Wall Thickness.
Supplier's Name
14.0 REFERRED STANDARDS (Latest Publications Including Amendments):
1.1S: 1608 2.1S : 3589 3.1S:4711 4.1S:4736




AA10152

CORPORATE PURCHASING

Rev No.07

ayH SPECIFICATION

PREFACE SHEET

COPYRIGHT AND CONFIDENTIAL
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STEEL TUBES - ELECTRIC RESISTANCE WELDED /
SUBMERGED ARC WELDED

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Equivalent / Comparable Standards:
1) INDIAN : IS 1239 (Part 1) — 2004, Gr.: ERW

Suggested / Probable Suppliers and Grades:

Refer plant vendors list.

User Plants and Replaced Plant Specifications / References:

1) HEP, BHOPAL : PS10152 - Ungalvanized Tubes.
2) HEEP, HARDWAR : PS10153 - Galvanized Tubes.
3) HPEP, HYDERABAD : HY0120299, HY0210299

4)  HPBP, TIRUCHY

Revisions: APPROVED:
Corrected the Clause 11.4 in line with IS 1239 (Part 1)| INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)

Rev No.07 Amd No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt:05-01-2015 | Dt: Year: HEP, Bhopal Corp.R&D July, 1976
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STEEL TUBES - ELECTRIC RESISTANCE WELDED /
SUBMERGED ARC WELDED

1.0 GENERAL:

This specification governs the quality requirements of light, medium and heavy grades of
Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in
ungalvanized and galvanized condition in the range of 60mm to 150mm NB.

2.0 APPLICATION:

For general purpose, suitable for bending, welding and screwing for flanges and fittings.
Not suitable for steam services.

3.0 CONDITION OF DELIVERY:

Tubes shall be supplied with plain ends.
The ends shall be cut cleanly and square with the axis of the tube.

Unless otherwise specified, tubes shall be supplied in ungalvanized condition.

4.0 COMPLIANCE WITH NATIONAL STANDARDS:

The material shall comply with the requirements of the following National standard and
also meet the requirements of this specification.

IS: 1239(part 1) — 2004: Steel Tubes, Tubular and other Wrought Steel Fittings
Gr: ERW.

5.0 DIMENSIONS AND TOLERANCES:
5.1 Sizes:

BHEL order shall clearly state the maximum outside diameter, and wall thickness of the
tube.

5.2 Tolerances:
5.2.1 Thickness:

Light tubes + not limited
— 8 percent
Medium and Heavy tubes + not limited
— 10 percent
Revisions: APPROVED:

Corrected the Clause 11.4 in line with IS 1239 (Part 1)| INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)

Rev No.07 Amd No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt:05-01-2015 | Dt: Year: HEP, Bhopal Corp.R&D July, 1976
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5.2.2 Weight:
Single tube (light series) + 10 percent
— 8 percent
Single tube (medium and heavy series) + 10 percent
For quantities per load of 10 tonnes, min (light series) + 7.5 percent
— 5 percent
For quantities per load of + 7.5 percent

10 tonnes, min (medium and heavy series)
5.2.3 Internal Weld Fin:

Height of the internal weld fin shall not be greater than 60 percent of the specified
thickness.

5.2.4 Length:
5.2.4.1 Random Length:

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified
and in the line with IS: 1239, Part 1.

5.2.4.2 Exact Length:

When exact lengths are called for, the tolerances shall be + 6 mm, — 0 mm of the
specified length.

6.0 MANUFACTURE:

Tubes shall be made from tested quality steel manufactured by any approved process and
shall be fully killed.

Tubes shall not be manually welded.
7.0 FREEDOM FOR DEFECTS:

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be
reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of
the tube.

8.0 CHEMICAL COMPOSITION:

The melt analysis of steel shall be as follows:

Element Percent max. Permissible variation over specified limit, + max
Carbon 0.20 0.02

Manganese 1.30 0.04

Sulphur 0.040 0.005

Phosphorus 0.040 0.005

9.0 GALVANIZING:

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance
with IS: 4736
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10.0

11.0
11.1

11.2

11.3

11.4

TEST SAMPLES:

All tubes bearing the same designation and manufactured under a single process shall be
grouped together to constitute a lot. Each lot shall be sampled separately in accordance
with IS: 4711

MECHANICAL PROPERTIES:

Tensile:

The tensile strength of strips cut form selected tubes, when tested in accordance with
IS: 1608 shall be as follows:

Tensile strength : 320 N/mm2, min.
Elongations on 5.65\/8—0 gauge length:

Up to and including. 25 mm NB : 12 percent, min.
Over 25 mm up to including150 mm NB 20 percent, min.
Note:

1. For welded tubes, the strip tensile test specimen shall not contain the weld.
2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test.

Bend Test (On tubes up to and including 50mm nominal bore):

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the
bend test without showing any signs of fracture or failure.

Tubes shall be bent with the weld at 90° to the plane of bending. The tubes shall not be
filled for this test.

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180°
around a former having a radius at the bottom of groove in the plane of bending equal to
at least six times the outside diameter of the tube.

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through
90° round a former having a radius at the bottom of the groove equal to at least eight
times the outside diameter of the tube.

Flattening Test (On tubes above 50mm nominal bore):

Rings not less than 40mm in length, cut form the end of each selected tubes shall be
flattened between parallel plates with the weld at 90°(point of maximum bending) in
accordance with IS:2328. No opening shall occur by fracture in the weld until the distance
between the plates is less than 75 percent of the original outside diameter of the tube and
no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance
between the plates is less than 60 percent of the original outside diameter.

Test rings may have the inner and outer edges rounded.
Hydraulic Test / Eddy Current Test:

Each tube shall withstand a test pressure of 5 N/mm? without showing leakage defects of
any kind. The pressure shall be applied and maintained for a minimum period of
3 seconds for proof and inspection.

Note: Eddy current test may be done in place of Hydrostatic test as per the procedure in
Annexure — B of IS: 1239, Part-1.
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12.0

13.0

14.0

15.0

TEST CERTIFICATES:

Three copies of test certificates shall be supplied, unless otherwise stated on the order.

In addition, to the above, the supplier shall ensure to enclose one copy of the test
certificate along with their dispatch documents to facilitate quick clearance of the
material.

The test certificate shall bear the following information:

AA10152: Rev. No.07: Steel Tubes — ERW/SAW
BHEL order No:

Supplier's Reference:
Name

Identification No.

Melt No.

Results of Tests:
Results of Chemical, Mechanical tests and Hydraulic/Eddy Current test.

PROTECTIVE COATING:

The tubes shall be protected with a rust preventive coating of varnish, externally
throughout the length.

PACKING AND MARKING:
Each tube shall be plugged at both ends by means of tight fitting end caps.

The tubes shall be suitably packed in bundles/packages to prevent corrosion and damage
during transit.

Each bundle/package shall bear the following information:

AA10152: Steel Tubes — ERW/SAW
BHEL Order No.
Consignment/Identification No.
Outside Diameter and Wall Thickness.
Supplier's Name

REFERRED STANDARDS (Latest Publications Including Amendments):
1) IS: 1608 9) IS: 2328 3) 1S: 2329
4) IS: 4736 5) IS: 4711
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PREFACE SHEET

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

HOT FINISHED / COLD DRAWN SEAMLESS CARBON STEEL
TUBES FOR HIGH TEMPERATURE SERVICE

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. AMERICAN :  ASME SA192

Suggested / Probable Suppliers and Grades:

Refer Use plant vendors list

User Plant References:

1. HPBP, TRICHY : TDC 0:102, TDC:1-005/C
2. HEP, BHOPAL : PS10127, PS10138
Revisions: APPROVED:

INTERPLANT MATERIAL RATIONALISATION

Cl: 28.2.3 of MOM of MRC — FCF+HTM COMMITTEE — MRC(FCF+HTM)

Rev No.05 Amd No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt:01-01-2004 | Dt: Year:2014 HPBP, Trichy Corp.R&D June, 1978
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CORPORATE PURCHASING
gy SPECIFICATION

AA10445

Rev No. 05

PAGE 1 of 2

HOT FINISHED / COLD DRAWN SEAMLESS CARBON STEEL

TUBES FOR HIGH TEMPERATURE SERVICE
ORDERING DESCRIPTION FOR ASME SA192

1.0 GENERAL
The tubes shall conform to the latest version for ASME SA192 and comply with the
following additional requirements.
2.0 APPLICATION
For high temperature service at stress levels and temperatures allowed by ASME Boiler
& Pressure Vessel Code, Section I & Indian Boiler Regulations.
3.0 HYDROSTATIC TEST /NDT
Each length of tube shall be subjected to Hydrostatic test as per ASME SA 450.
As an alternative to the Hydrostatic test, each length of tube shall be subjected to NDT as
given below:
a) For thickness up to 3.6mm, inclusive, Eddy current test as per ASME SE309 or for
Thickness up to 12mm, inclusive, Flux leakage test as per ASME SE570.
or
b) Ultrasonic test as per ASME SE213.
Norms of acceptance shall be as specified in the respective standards mentioned
above.
4.0 INSPECTION AT SUPPLIER'S WORKS
BHEL's representative shall have free access at all times to all parts of the manufacture's
works, until the work on the contract of BHEL is being performed. The manufacturer
shall offer BHEL's representative all reasonable facilities, without charge, to satisfy the
latter that the material is being furnished in accordance with the specification.
5.0 REPAIR
5.1 Repair involving fusion welding is prohibited.
5.2 When defects are repaired by mechanical means, the wall thickness requirements shall be
met with and the surfaces shall be smoothly dressed up without any sharp edges.
Revisions: APPROVED:

Cl: 28.2.3 of MOM of MRC — FCF+HTM

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(FCF+HTM)

Rev No.05 Amd No. Reaffirmed Prepared

Issued Dt. of 1st Issue

Dt:01-01-2004 | Dt: Year:2014 HPBP, Trichy

Corp.R&D June, 1978
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6.0

7.0

8.0

CERTIFICATION

Test certificate shall be provided as per IBR FORM-III E issued by WELL KNOWN
TUBE MAKER who is recognised by Central Boiler Board. Copy of certification of
recognition as Well Known Tube Maker in FORM XVI - F shall also be enclosed along
with the test certificate.

PACKING AND MARKING
As per BHEL Corporate Standard AA0490001.

REJECTION AND REPLACEMENT

If each length of tube does not comply with the requirements of this specification during
receipt inspection at BHEL or if any defect is found during further processing of pipes
BHEL reserves the right to reject the whole consignment and the supplier shall replace
the material free of cost. The rejected material shall be taken back by the supplier after
fulfilling the commercial terms and conditions.
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CORPORATE PURCHASING SPECIFICATION

AA 107 30

Rev. No. 07

PREFACE SHEET

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS -
SOLUTION ANNEALED (ASTM A 240M, TYPE 316 L)

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. AMERICAN

2. INDIAN

3. EUROPEAN

ASTM A 240M
Type 316 L, Solution annealed.

IS: 6911 - 1992
Gr: X 02 Cr17 Ni12 Mo2 Solution
Annealed

EN 10088-2, Gr: X2CrNiMo17-12-2

Suggested/Probable Suppliers and Grades:

Refer Plant Vendors list

User Plant References:

1.  HEEP - HARDWAR

2. HYDERABAD

AlSI: 316

DIN: 17440-1972
Gr.: X 10CrNiMo 1810

—

3. TRICHY AISI 316 L
Revisions : APPROVED: Interplant Material
Cl1 28.4.15 of MOM of MRC-S&GPS Rationalization Committee-MRC (S&GPS)
Rev. No. 07 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue
Dt.:09.01.2007 | Dt: Year: 2013 HARDWAR Corp. R&D AUGUST, 1978
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AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS -

1.0

2.0

3.0

4.0

5.0

6.0

SOLUTION ANNEALED (ASTM A 240M, TYPE 316 L) i

ORDERING DESCRIPTION

GENERAL:

The sheets, plates and strips shall conform to the latest version of
ASTM A 240M, Type 316 L and comply with the following additional
requirements.

APPLICATION:

For general engineering purposes, where corrosion resistance is essential.
CONDITION OF DELIVERY:

Hot/Cold rolled, solution annealed and descaled (Finish number 1 or 2 B/2D).

DIMENSIONS AND TOLERANCES:

—

Material shall be supplied to the dimensions specified in BHEL order.

CHEMICAL COMPOSITION :
As per ASTM A 240M, Type 316 L.

—

TEST CERTIFICATES :

Three copies of test certificates shall be supplied along with the following
information:

BHEL References :

—

AA 107 30 -Rev. No.07 / ASTM A 240M, Type:316 L
BHEL order No,

Supplier’s References :
Name

Identification No.

Melt No.

Process of manufacture
Details of heat treatment.

Result of Tests:
Dimensional inspection.
Results of chemical analysis, mechanical tests

Revisions :

Cl128.4.15 of MOM of MRC-S&GPS

APPROVED :

Interplant Material
Rationalization Committee-MRC (S&GPS)

Rev. No. 07

Amd.No.

Reaffirmed

Dt.:09.01.2007

Dt:

Year: 2013

Prepared
HARDWAR

Issued
Corp. R&D

Dt. of 1st Issue
AUGUST, 1978
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CORPORATE PURCHASING SPECIFICATION

7.0

PACKING AND MARKING:
Sheets shall be supplied in bundles or in packages each weighing upto a maximum of

3000kg. Plates shall be suitably packed to prevent damage during transit.

For plates below 25 mm thick, each pile (preferably of 16 plates) shall be marked with
suppliers identification mark, ‘AA 107 30 / ASTM A 240 M, Type:316 L, melt No., BHEL |

order No., on the top plate.

Each plate of 25mm thickness and above shall be stamped/painted with the supplier§
identification mark, ‘AA 107 30 / ASTM A 240 M, Type:316 L , melt No., BHEL order No., |

on the top plate

FOR INFORMATION ONLY

CHEMICAL COMPOSITION :

Ni

Cr

<0.03 | <£0.75

10.0-14.0

16.0-18.0

2.0-3.0

<0.030

<0.045

<0.10

MECHANICAL PROPERTIES :

Hardness Max

BHN

HRB

0.2% PS min

N/mm2

UTS min
N/mm2

% El min

Cold Bend

—

217

95

170 i

485

40
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CORPORATE PURCHASING SPECIFICATION

AA 107 39

Rev. No. 08

PREFACE SHEET

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS -
SOLUTION ANNEALED (ASTM A 240M, TYPE 304) I

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. AMERICAN

2. INDIAN

3. EUROPEAN

—

ASTM A 240M
Type 304, Solution annealed.

IS: 6911 - 1992
Gr: X 04Cr 19 Ni 9 Solution annealed

EN 10088-2, Gr: X5CrNi18-10

Suggested/Probable Suppliers and Grades:

Refer Plant Vendors list

User Plant References:

1.  HEEP - HARDWAR
. BHOPAL
3. HYDERABAD
|

HW 021 02 99
PS10587, PS10512-Sheets & Plates
AlISI 304; ASTM A 240M, Gr: TP304;

ASEA 2 2333-02

4. TRICHY AISI 304
Revisions : APPROVED: Interplant Material
Cl1 28.4.16 of MOM of MRC-S&GPS Rationalization Committee-MRC (S&GPS)
Rev. No. 08 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue
Dt.:09.01.2007 | Dt: Year: 2013 HARDWAR Corp. R&D JUNE, 1978
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1.0

2.0

3.0

4.0

5.0

6.0

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS -
SOLUTION ANNEALED (ASTM A 240M, TYPE 304)

—

ORDERING DESCRIPTION

GENERAL :

The sheets, plates and strips shall conform to the latest version of ASTM A
240M, Type 304 and comply with the following additional requirements. |

APPLICATION :

For general engineering purposes, where corrosion resistance is essential.
CONDITION OF DELIVERY:

Hot/Cold rolled, solution annealed and descaled (Finish number 1 or 2 B/2D).
DIMENSIONS AND TOLERANCES

Material shall be supplied to the dimensions specified in BHEL order.

CHEMICAL COMPOSITION :
As per ASTM A 240M, Type 304.

—

TEST CERTIFICATES :
Three copies of test certificates shall be supplied along with the following information:

BHEL References :

AA 107 39 -Rev. No.08 / ASTM A 240M, Type:304
BHEL order No,

Supplier’s References :
Name

Identification No.

Melt No.

Process of manufacture
Details of heat treatment.

—

Result of Tests:
Dimensional inspection.
Results of chemical analysis, mechanical tests

Revisions :

Cl128.4.16 of MOM of MRC-S&GPS

APPROVED:

Interplant Material
Rationalization Committee-MRC (S&GPS)

Rev. No. 08

Amd.No.

Reaffirmed

Dt.:09.01.2007

Dt:

Year: 2013

Prepared
HARDWAR

Issued
Corp. R&D

Dt. of 1st Issue
JUNE, 1978
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CORPORATE PURCHASING SPECIFICATION

7.0

PACKING AND MARKING :

Sheets shall be supplied in bundles or in packages each weighing upto a maximum of

3000kg. Plates shall be suitably packed to prevent damage during transit.

For plates below 25 mm thick, each pile (preferably of 16 plates) shall be marked with
suppliers identification mark, ‘AA 107 39 / ASTM A 240M, Type:304, melt No., BHEL

order No., on the top plate.

Each plate of 25mm thickness and above shall be stamped/painted with the suppliers:
identification mark, ‘AA 107 39 / ASTM A 240M, Type:304 , melt No., BHEL order No., on |

the top plate.

FOR INFORMATION ONLY

CHEMICAL COMPOSITION

C Si Mn Ni Cr S P N
<0.08 [<£0.75 [ £2.0 8.0-10.5 18.0-20.0 | <0.030 [ <0.045 |0.10
MECHANICAL PROPERTIES
Hardness Max 0.2% PS min | UTS min % El min Bend Test
BHN HRB N/mm? N/mm2 Dia.
201 92 205 515 40 -
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CORPORATE PURCHASING SPECIFICATION | Rev. No. 08

PREFACE SHEET

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS -

SOLUTION ANNEALED (ASTM A 240M, TYPE 321) I

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. AMERICAN

2. INDIAN

3. EUROPEAN

—

ASTM A 240M
Type 321, Solution annealed.

IS: 6911 - 1992
Gr: X04Cr18Ni10Ti, Solution annealed

EN 10088-2, Gr: X6CrNiTi 18-10

Suggested/Probable Suppliers And Grades:

Refer Plant Vendors list

User Plant References:

1.  HEEP - HARDWAR
2. BHOPAL

3. HYDERABAD

HW 021 02 99

PS10506 Sheets & Plates
AIS| 321

CSN 417246.1

Revisions :

Cl.28.4.16 of MOM of MRC-S&GPS

APPROVED: Interplant Material
Rationalization Committee-MRC (S&GPS)

Rev. No. 08

Amd.No.

Reaffirmed

Dt.:09.01.2007

Dt:

Year: 2013

Prepared Issued Dt. of 1st Issue

HARDWAR Corp. R&D JUNE, 1978
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AUSTENITIC STAINLESS STEEL SHEETS , PLATES AND STRIPS -

1.0

2.0

3.0

4.0

5.0

6.0

—

SOLUTION ANNEALED (ASTM A 240M, TYPE 321)

ORDERING DESCRIPTION

GENERAL:

The sheets, plates and strips shall conform to the latest version of ASTM A
240M, Type 321 and comply with the following additional requirements. |

APPLICATION :
For general engineering purposes, where corrosion resistance is essential.
CONDITION OF DELIVERY:

Hot/Cold rolled, solution annealed and descaled (Finish number 1 or 2 B/2D).
DIMENSIONS AND TOLERANCES

Material shall be supplied to the dimensions specified in BHEL order.
CHEMICAL COMPOSITION:

—

As per ASTM A 240M, Type 321.
TEST CERTIFICATES:

Three copies of test certificates shall be supplied along with the following information:

BHEL References:

AA 107 40 -Rev. No.08 / ASTM A 240M, Type: 321
BHEL order No,

Supplier's References:
Name

Identification No.

Melt No.

Process of manufacture
Details of heat treatment.

Result of Tests:
Dimensional inspection.
Results of chemical analysis, mechanical tests

Revisions :

C1.28.4.16 of MOM of MRC-S&GPS

APPROVED: Interplant Material
Rationalization Committee-MRC (S&GPS)

Rev. No. 08

Amd.No.

Reaffirmed

Dt.:09.01.2007

Dt:

Year: 2013

Prepared
HARDWAR

Issued
Corp. R&D

Dt. of 1st Issue
JUNE, 1978
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CORPORATE PURCHASING SPECIFICATION

7.0

PACKING AND MARKING:

Sheets shall be supplied in bundles or in packages each weighing upto a maximum of
3000kg. Plates shall be suitably packed to prevent damage during transit.

For plates below 25 mm thick, each pile (preferably of 16 plates) shall be marked with

suppliers identification mark, ‘AA 107 40 / ASTM A 240M, Type:321, melt No., BHEL i
order No., on the top plate.

Each plate of 25mm thickness and above shall be stamped/painted with the suppliers

identification mark, ‘AA 107 40 / ASTM A 240M, Type:321, melt No., BHEL order No., on i
the top plate.

FOR INFORMATION ONLY

CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Ti N
<0.08 [ <0.75 | <20 [9.0-12.0 | 17.0-19.0 | £0.030 | <0.045 | 5(C+N)- | 0.10
0.70, max
MECHANICAL PROPERTIES
Hardness, max 0.2% PS, min UTS, min % El, min | Cold Bend. |
BHN HRB N/mm2 N/mm?2
217 95 205 515 40 -
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AA 123 17

CORPORATE PURCHASING SPECIFICATION | Rrev. No. 03

PREFACE SHEET

ALUMINIUM ALLOY PLATES, GR : 54300(M)

Comparable Standards:

1. INDIAN

2. AMERICAN

3. BRITISH

4. GERMAN

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

IS: 736 - 1986
Gr : 54300

ASTM : B209M - 19923,
alloy 5083 (O)

BSEN : 485 -1998

DIN : 1725 - 1983,
AlMg4.5Mn (W)

Suggested/Probable Suppliers and Grades:

Refer plant vendors list.

User Plant References:

1. BHOPAL

: P.S. 12326

Revisions :

Cl: 20.10.26 of MOM of MRC-NFCW+HE

APPROVED :

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (NFCW+HE)

Rev. No. 03

Amd.No.

Reaffirmed

Dt: 15-02-06

Dt :

Year :

Prepared
HYDERABAD

Issued
Corp. R&D

Dt. of 1st Issue
01-03-78




AA 123 17

CORPORATE PURCHASING SPECIFICATION | Rev. No. 03

PAGE 1 OF 3

ALUMINIUM ALLOY PLATES, GR : 54300(M)

1.0 GENERAL:
This specification governs the quality of aluminum alloy plates of Gr: 54300 (M).
2.0 APPLICATION:
For general engineering purposes.
3.0 CONDITION OF DELIVERY:
As manufactured.
Plates shall be supplied flat with sheared, milled or sawn edges.
4.0 COMPLIANCE WITH NATIONAL STANDARDS:
The material shall comply with the requirements of the following national standards and also
meet the requirements of this specification.

IS: 736 — 1986, Gr: 54300 : Wrought Aluminum And Aluminum Alloy Plates For General
Condition : WP . Engineering purposes.

5.0 DIMENSIONS AND TOLERANCES:
5.1 Sizes: Plates shall be supplied to the dimensions specified in BHEL order.
5.2 Tolerances:

Tolerance shall be as per IS : 2677.

6.0 FREEDOM FROM DEFECTS:

The plates shall be sound and free from harmful defects such as scratches, cracks, laminations
and other injurious imperfections.

7.0 CHEMICAL COMPOSITION :

The chemical composition of the material when analyzed in accordance with IS : 504 or any
other suitable conventional/ instrumental/chemical method shall be as follows :

Revisions - APPROVED :

’ INTERPLANT MATERIAL RATIONALISATION
Cl: 20.10.26 of MOM of MRC-NFCW+HE COMMITTEE-MRC (NFCW+HE)
Rev. No. 03 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue
D :15-02-06 Dt : Year : HYDERABAD Corp. R&D 01-03-78
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Element Percent
Min Max

*Copper -- 0.1
Magnesium 4.0 4.9
*Silicon 0.4
*Iron -- 0.7
*Zinc -- 0.2
Manganese 0.5 1.0
*Titanium and/or/ other grain refining elements - 0.20
*Chromium -- 0.25
Aluminum Remainder

8.0
8.1

8.2

8.3

8.4

*Note: These elements need not be determined when the material supplied conforms to the
mechanical properties specified in this specification. However, the supplier shall
ensure that the composition of the material lies within the limits specified above.

TEST SAMPLES:
One sample per heat shall be taken for chemical analysis.

Material of the same thickness, produced under similar conditions, shall be grouped into
batches of not more than 4000 kg.

Before the test samples are cut off, they shall be marked to identify them with the batch they
represent. The test samples shall be taken from the material as supplied and shall not be

further heat treated or mechanically worked (except for preparing the test piece) before being
tested. The test samples may be cut from the margins of the material before cutting it to size.

The tensile test piece shall be rectangular section having dimensions as given in IS: 1608 with
a gauge length of 50 mm. The test piece shall be cut transverse to the direction of rolling for
plates 300 mm wide and over, and parallel to the direction of rolling for plates under 300 mm
wide. When the width of the material to be tested is insufficient to permit preparation of the
standard tensile test piece, a piece of the full width of the material may be used.

9.0 MECHANICAL PROPERTIES:

The test pieces, when tested in accordance with IS : 1608 (Method for tensile tests for light
metals and their alloys), shall show the following properties:

Tensile strength : 285 N/mm?, min.
0.2% Proof Stress ; 125 N/mm?, min.
Elongation on 50 mm gauge length : 12 % , min.
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11.0

12.0

13.0

14.0

RETEST:

Should any of the test pieces first selected fail, two further samples from the same batch shall be
selected for testing, one of which shall be from the tube from which the original test sample was
taken, unless the tube has been withdrawn by the supplier. Should the test pieces from both these
additional samples pass, the batch represented by the test sample shall be deemed to comply with
this specification. Should be test pieces from either of these additional samples fail the batch
represented by these samples shall be deemed not to comply with this specification.

INSPECTION AT SUPPLIER’S WORKS

Tests and inspection are to be conducted in the prescience of the customer’s representative. The
representative shall have free access at all times while the work on the contract is being
performed, to all parts of the manufacture’s works. The supplier shall offer the purchaser’s
representative all reasonable facilities, without charge, to satisfy the latter that the material is
being furnished in accordance with this specification.

The supplier shall prepare and provide necessary test specimens for testing to be carried out at his
premises. If facilities are not available at his works, the supplier shall make necessary
arrangement for carrying out the prescribed test elsewhere.

TEST CERTIFICATES:

The supplier shall submit three copies of test certificates giving the following information:
In addition, the supplier shall make sure to enclose one copy of the test certificate along with
dispatch documents for quick clearance of the material.

AA 12317 (Rev.03) Aluminium Alloy Plates, Gr: 54300 (M)
BHEL Order No,

Supplier's name :

Batch No.

Consignment/Identification No.

Results of chemical analysis, mechanical and all other tests as called for in this specification.

PACKING AND MARKING:

The material shall be suitably packed to prevent corrosion and damage during transit.
Each package or crate shall be legibly marked with the following information :
BHEL Order No.

AA 12317

Heat No,

Identification mark/No.

Size & Weight.

Supplier’s reference and name.

REFERRED STADARDS (Latest Publications Including Amendments):
1.1S:736 2.1S:504 3.1S: 1608 4. 1S: 2677
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CORPORATE PURCHASE SPECIFICATION

AA 19331

Rev. No. 11

PREFACE SHEET

CARBON STEEL FORGINGS, CLASS 2 |

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Comparable Standards:

1. INDIAN

: 1S:2004 - 1991
Class 2 (20C8),

Suggested/Probable Suppliers and Grades:

Refer plant vendors list.

User Plant References:

1. BHOPAL : PS 10124, PS 10159206

2. HARDWAR
3. HYDERABAD

: 1S:2004, Class 2
: HY19363, CSN 412020.1, CSN412020.3,

SAE1020, 1S:2004-Cl 2, CSN411373.0,
4. TIRUCHY : 1S:2004, Class 2

REVISIONS:
36" MOM OF MRC (FCF+HTM)

APPROVED :

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FCF+HTM)

Rev. No. 11 Amd.No. Reaffirmed
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CARBON STEEL FORGINGS, CLASS 2

1.0 GENERAL:
This specification governs the quality requirements of Carbon Steel Forgings, Class 2. I
2.0 APPLICATION:
Suitable for general engineering purposes and for use in welded constructions.
3.0 CONDITION OF DELIVERY:
Normalised / Normalised and tempered..
Rough machining of the forgings shall be carried out, unless otherwise specified in the
BHEL order/drawing.
40 COMPLIANCE WITH NATIONAL STANDARDS:
The material shall comply with the following National standards and also meet the
requirements of this specification.
1S::2004 — 1991 (RA -2006) } Carbon Steel Forgings For General Engineering
Gr: 2 (20C8), } Purposes. [
5.0 DIMENSIONS AND TOLERANCES:
The dimensions and tolerances shall be as specified on the order/ drawing. Wherever these
are not specified, specified, the machining allowances and tolerances shall be as specified
below:
For finish machined drawings : 3+ 1 mm
For rough machined drawings : £ 1 mm
REVISIONS: APPROVED:

36" MOM OF MRC (FCF+HTM)

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FCF+HTM)

Rev. No. 11 Amd.No. Reaffirmed Prepared I ssued Dt. of 1st Issue

Dt. 30.01.2008 | Dt : Year:04-11-2011 HARDWAR Corp.R&D JULY, 1980
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6.0 MANUFACTURE:

Forgings shall be manufactured from steel produced by the open hearth, electric or such other [
process as may be agreed to between BHEL and the manufacturer.

Steel shall be fully killed.

Sufficient discard shall be made from each ingot to ensure freedom from pipe, segregation and
other defects.

The amount of hot working and finishing temperature shall be such as to ensure complete
soundness and adequate uniformity of structure and mechanical properties after heat
treatment. The forgings shall not be overheated.

The minimum reduction ratio when forgings are made out of ingots shall be 4:1.

For sizes above 250 mm ruling section, the minimum reduction ratio shall be 3.5:1

Note: Raw material like Ingots/Blooms/Billets required for forgings should be
procured from BHEL approved sources along with test certificate.”

7.0 FREEDOM FROM DEFECTS:

The forging shall be free from defects, such as cracks, fold, flakes, seams, segregation,
nonmetallic inclusions and other injurious defects which may affect the utility of the forging.

8.0 HEAT TREATMENT:

Forgings shall be normalised / normalised and tempered at suitable temperature to achieve the

mechanical properties specified.

Test pieces shall also be heat treated along with the forgings they represent.
9.0 FINISH:

As mentioned in the drawing.

10.0 CHEMICAL COMPOSITION:

The melt analysis of the steel and permissible variation in the composition of the forgings from
the melt analysis shall be as follows:

Element Percent Permissible variation ,
min. max. percent

Carbon 0.15 0.25 +0.02

Silicon 0.15 0.35 +0.03

Manganese 0.60 0.90 +0.04

Sulphur 0.040 + 0.005

Phosphorus 0.040 + 0.005




AA 193 31

CORPORATE PURCHASE SPECIFICATION Rev. No. 11

PAGE 3 OF 6

1. Elements not quoted above shall not be added to the steel, other than for the purpose of
finishing the heat and shall not exceed the following limits:

Element Percent, max.
Nickel 0.30
Chromium 0.30
Copper 0.25
Molybdenum 0.05
Vanadium 0.05

Tin 0.05
Boron 0.0003

2. When steel is aluminium killed or killed with both aluminium and silicon, the requirements
of minimum silicon content shall not apply. For aluminium killed steel the total aluminium
content shall be with in 0.02 to 0.05 percent.

Percent Cu + 10 X (percent Tin) shall not exceed 0.5%.

Carbon equivalent (Melt analysis) value (C.E.) = 0.42%, max.

Mn Cr+Mo+V Ni + Cu

6 5 15
5. Mo £ 0.15%, limiting to meeting conditions of Cr + Mo + Ni = 0.5%.

11.0 TEST SAMPLES:

11.1 Unless otherwise specified in the order/drawing, test samples shall be taken from each melt
and heat treatment batch. Test samples should be cut from the heat treated forgings by cold
process only and shall receive no further heat treatment.

Test samples shall be cylindrical or rectangular in shape and cut at a distance of 12.5 mm
below the heat treated surface.

11.2 When integral test pieces are not called for, a test sample, having similar reduction ratio and
heat treatment, as the forgings it represents, shall be provided per heat, per heat treatment
batch, for check testing at BHEL, along with the forgings. The samples shall be properly
identified and correlated with the Heat/Heat treatment batch No./Test certificate No. Test
samples shall be taken, at a distance 12.5 mm below heat treatment surface.

11.3 Test samples shall generally be taken in the longitudinal direction. However, for economic
reasons or where the size/configuration does not permit the same, test samples may be taken
in the transverse or radial direction.
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12.0 MECHANICAL PROPERTIES:

The test pieces, after being heat treated as per clause 7.0 above, shall show the following
properties upto a limiting ruling section of 800 mm. Properties for thicker sections shall be
subject to agreement between BHEL and the manufacturer.

Test methods are specified below:
12.1 Tensile : 1S: 1608
12.2 Hardness Test (Brinell) : 1S:1500
12.3 Charpy Impact Value (2mm U-Notch): 1S:1499

The test is applicable for forgings of sizes above 16mm only.

Property Sample Limiting ruling section, mm .
(Cl 11.3) Upto & incl.100 > 100 & upto 400 > 400 & upto 800

Tensile strength, Longitudinal 430 390 370
min, N/mm? Transverse/

Radial/

Tangential
Yield strength, Longitudinal 230 195 185
min, N/mm? Transverse/

Radial/

Tangential
Elongation on Longitudinal 24 23 21
5.65VSo gauge Transverse/ 12 11 9
length percent, Radial/ 16 15 13
min. Tangential 18 17 15
* Hardness, Brinell, HB = ---- 120 - 167 111 - 156 111 - 156
Charpy Impact Longitudinal 47 43 40
value (2mm U-Notch) Transverse/ 24 22 20
min., joules Radial/ 28 26 24

Tangential 35 32 28
Note:

1. Unless otherwise stated on the order/drawing small forgings of non-critical nature weighing
less than 300 kg shall be accepted on the basis of chemical composition and hardness.
*2. Hardness test can be conducted only when tensile test can not be performed.

13.0 ULTRASONIC TESTS:

—)

13.1 For forgings ordered by BHEL, Hyderabad: Unless other wise specified on the drawing,
ultrasonic test shall be carried out as per BHEL standard AA 085 01 18 and norms of
acceptance shall be as per category 2.

3.13.2 For forgings ordered by other units: If specified on the drawing/order, ultrasonic test shall be [
carried out as per BHEL standard AA 085 01 18 and norms of acceptance shall be as per
category 2, unless otherwise specified.
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14.0
14.1

14.2
14.3

15.0

16.0

17.0

18.0

ADDITIONAL TESTS: If specified in the drawing /order, the following tests shall be conducted:
Bend Test (Longitudinal):

~

The test pieces (230mm long and 32 mm square with edges rounded off, where the [
dimensions permit) shall be capable of being bent cold by direct pressure without fracture, until
the sides are parallel, round a mandrel having a diameter of 44 mm when tested as per
1S:1599.

Magnetic particle test:

Any other tests.

—)

“Norms of acceptance shall be as specified on the drawing/order. "

SCOPE OF THIRD PARTY INSPECTION:
Wherever, separate quality plan is not attached, the scope of third party inspection shall
be as follows:

1. Review of supplier's declared chemical composition.

2. Selection of test samples for mechanical tests and witness of mechanical tests.
3. Witness of Non-destructive tests as applicable.

4. Review of HT charts.

5. Dimensional inspection.

TEST CERTIFICATES:

Three copies of a test certificates shall be supplied, unless otherwise stated in the order, in the
Test Certificate proforma annexed to this specification (Annexure -I).

In addition, the supplier shall ensure to enclose one copy of the test certificate along with their
dispatch documents to facilitate quick clearance of the material.

The following details shall be furnished in the test certificate:

Dimensional inspection.

Details of heat treatment.

Reduction ratio

Chemical composition including trace elements.

Results of mechanical tests.

Results of Ultrasonic test

Results of ultrasonic examination.

Results of additional tests called for in the drawing/order.

PACKING & MARKING:

Forgings shall be suitably packed to prevent damage during transit.

Machined surfaces shall be properly protected with anticorrosive compounds.

Each package or forging (when supplied separately) shall be legibly marked with the following
information:

AA 193 31 - Carbon Steel Forgings, Class 2 (20C8). |
BHEL Order No.

Suppliers Name

Consignment/ Identification No.

Batch No.

Weight.

REFERRED STANDARDS (Latest publications Including Amendments):
1) 1S:1499 2) 1S:1500 3) 1S:1599 4) 1S:1608

5) 1S:2004 6) AA 085 01 18
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ANNEXURE-|I: RECOMMENDED TEST CERTIFICATE FORMAT FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS

TEST CERTIFICATE FOR FORGINGS

1. Customer: 9. Reduction } ingot to Bloom
2, TC No. & Date: Ratio Bloomto Blank
3. PO No.: 10. Batch No.:

4. Process of Melting Ingot: 1. Heat/Melt No.

5. Deoxidisation Process: 12. Spec.No.

6. Forging Method: 13. Test Bar Size & Nos.

7. BHEL's Reference for Approval of Bloom 14, Supplier of the ingovbillet/

8. Discard: Top. %; Bottom % Bloom and TC reference.

15. FORGINGS COVEREDBY TESTCERTIFICATE
S.No. Drawing No. & item No. Description

Quantity & Weight

16. CHEMICALCOMPOSITION (PERCENT)

Element (o] Si Mn S P
S =

AsPer Min.

S : Max.

ActualValues

17.HEATTREATMENT
(To be accompanied by Recorder Chart, Whenever called for)

Heating Rate,
Condition °C/hr. Temp.°C Soaking Time, Hrs. Cooling Rate, °C/hr Cooling Medium
18. MECHANICAL PROPERTIES
% Bend Test
Y.S. Elongation Hardness Impact
TS. 0.5/0.2% 5.65%0 %R.A. BHN(Min.3 Value Angle Dia of
N/mm? Proot N/mm? GL Min. values) Joules of bend mandrel Result
As Per Min.
Specn. Max.
Actual Values i
18." SURFACEFINISH(When
called for in the order/drg.)
20. DIMENSIONAL INSPECTION
21.NON-DESTRUCTIVE TESTS
Nature of Test Acceptance level fnstrument used Range Results Any other detail
Ultrasonic
Radiographic

Dye penetrant/
Magnetic Particle

22 METALLOGRAPHIC EXAMINATION
(To be conducted if called for and photo microgtaphs to be attached along with a report)

Location of Sample Etchant used Magnification Constituent
observed

Relative %

Microstructure Macroetch Inclusion Rating

23. OTHER TESTSIF ANY (MICROSCOPIC, SULPHURPRINTS, ETC)
24, IDENTIFICATIONOF FORGINGSAS PERPURCHASE .SPEC.

We hereby certify that the items mentioned above have been tested and inspected in our presence and are found to be in accordance with drawings,
specifications and purchase order.

SIGNATURE, NAME & SEAL OF THE

SIGNATURE, NAME & SEAL OF THE
INSPECTING OFFICER CHIEF OF QUALITY CONTROL/
DATE: CHIEFMETALLURGISTOF THE SUPPLIER
DATE:
INSTRUCTIONS
a) Details of all heat treatment processes carried out should be furnished sequentially in 17.
b) Test certificates are to be furnished as per P order and itication, in A4 size p y in paper.
c) All the entries including signature should be in block colour ink.
d) If testing is done by outside agencies, the original TCs shall be furnished.
e)

The actual TC may run into more than one A4 size paper, if needed, to facilitate filling up of details.
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PREFACE SHEET

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

CONIFEROUS TIMBER FOR GENERAL PACKING PURPOSES

FOR INTERNAL USE ONLY
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS

Equivalent/Comparable Standards:

User Plants and Replaced Plant Specifications/References:

1) BHOPAL : PS 51411E
2) EDN, BANGALORE : PS 51414
3) JHANSI
4) HEEP, HARDWAR 0507.805
5) TRICHY : Soft wood
Revisions: APPROVED:
Cl. 6.2.2 of MOM of WG — (T&PM) INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(T&PM)
Rev No.03 Amd No.O1 Reaffirmed Prepared Issued Dt. of 15t Issue
Dt:01-10-1995 | Dt:02-05-2002 | Year:2013 HEP, Bhopal Corp.R&D MAR. ‘80
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COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

CONIFEROUS TIMBER FOR GENERAL PACKING PURPOSES

1.0 GENERAL:

This specification governs the quality requirements of Coniferous timber supplied
in the form of planks, battens beams and sleepers. The coniferous timber differs
from non-coniferous (broad leave) timber in its gross appearance, anatomical
structure and properties. In general, it works more easily under the tools and can
be easily nailed.

2.0 APPLICATION:
Used for general packing purposes.

3.0 COMPLIANCE WITH NATIONAL STANDARDS:

There 1s no National standard covering this material. However, assistance has
been derived from the following National standards:

IS: 190 — 1991 Grade I . Coniferous Sawn Timber(Baulks & Scantling)

IS: 6662 — 1993

Groups I1T & TV Timber Species Suitable For Wooden Packaging

4.0 TERMINOLOGY:

For the purpose of this specification, the definitions given in IS: 707 (Glossary of
terms applicable to timber and timber products) shall apply except for the beam
which is defined as follows:

Beam is defined as converted timber whose cross-sectional dimensions exceed
50mm in both directions.

5.0 SPECIES:

Shall be as stated on the order.Some standard species are:

Trade Name Botanical Name Abbreviation
Fir Abiespindrow FIR
Deodar Cedrusdeodara DEO
Chir Pinusroxburghil CHR
Kali Pinuswallichians KAL
Khasi Pine Pinuskhasya KPI
Spruce Piccasmithianaboiss SPR
Revisions: APPROVED:
Cl. 6.2.2 of MOM of WG — (T&PM) INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(T&PM)
Rev No.03 Amd No.O1 Reaffirmed Prepared Issued Dt. of 15t Issue
Dt:01-10-1995 | Dt:02-05-2002 | Year:2013 HEP, Bhopal Corp.R&D MAR. ‘80
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6.0 DIMENSIONS AND TOLERANCES:
6.1 Sizes:
Width, thickness and length of timber shall be clearly stated on the order.
6.2 Tolerances:
6.2.1 Width :50 to 250 ram Tolerance : +3 ram

6.2.2 Thickness: 20 to 250 mm Tolerance: +3 mm
-1 mm
6.2.3 Length:

Standard length : 1 to 12 metres in multiples of 0.5 metre
Tolerance: +2% or +25 ram whichever is less.

Note:
1.0 Measurements:

1.1 When nominal sizes are ordered, length, width and thickness shall be measured
on the basis of accepted sizes. Plus tolerances shall not be added while
computing the volume.

1.2 The measurements of length, width, thickness and computation of volume shall
be as follows:

a) The length shall be measured in metres in midline of a piece. The fractions of a
metre shall be roundedoff to the nearest lower 10 mm.

b) The width shall be measured at the narrowest place in millimetres and shall be
rounded off to the nearest lower one millimetre.

¢) The thickness shall be measured at the narrowest place in millimeters and
shall be rounded off to the nearest lower one millimeter.

d) The volume shall be computed in cubic meters correct to three places of
decimal on the basis of accepted sizes

2.0 Single sampling plan based on 1S:2500 shall be followed.

7.0 MOISTURE CONTENT:

The timber shall have moisture content as stated below within a depth of 15mm
from the surface excluding a length of 300mm from each end at the time of
inspection. The moisture content will be determined in accordance with IS: 287

October to June : 30%
Julyto September (Rainy season): 40%




CORPORATE PURCHASING

g

AA51401

Rev No.03

SPECIFICATION

PAGE 3 of 6

8.0

8.1

8.2

8.3

8.4

8.5

8.6

FREE FROM DEFECTS:

Timber shall be free from the following defects:

Brashness, splits across the grain, shakes, spring, twist, insect attack, any kind of
decay (rot), any sign ofInfection, open centre heart, centres heart on planks and
any other defect.

Defects to the extent specified below are permissible. These defects shall be
measured in accordance with IS: 3364.

Bow:

Shall be permissible up to a maximum of 2mm for 300mm length.
Cud:

Shall be permissible up to a maximum of 6mm for 300mm width
Centre heart:

Shall be permissible only on sleepers when it is not further than 35mm from the
nearest edge. This does not apply to beams of cross sections above 200 X 200 mm.

Wane:

a) For sections up to and including 150 X 150 mm:

Shall be permissible upto 1/5 of the width on the broad face subject to a
maximum of 70mm and upto 1/3 of the width on the narrow face subject a
maximum of 50mm, provided that one broad face is completely free from this
defect. The wane shall be measured at its deepest part

b) For sections above 150 X 150 mm:

The cumulative lengths of wanes on all the sides should not be more than
one length of the piece.

End splits:

The longest end split at each end shall be measured and the lengths added
together. The total length of these shall not exceed 80mm per meter run of the
piece.

Live knots:

8.6.1 Knots on the surface:

a) Up to & including 25mm diameter:

A maximum of 5 knots/meter length are permissible. However, the knots shall
not be so grouped or located as to affect the strength of the piece.

b) Over 25mm and up to and including 70mm diameter:

A maximum of 2 knots/metre length are permissible.




AA51401

CORPORATE PURCHASING

ey X002 SPECIFICATION HHH

PAGE 4 of 6

8.6.2 Knots on the edges:
a) Up to and including 10mm diameter and for full thickness:

A maximum of 2 knots/metre length are permissible

b) Over 10mm and up to & including 50mm diameter and for less than half
thickness:

A maximum of 2 knots/metre length are permissible.
8.7 Dead knots:
a) Below 10mm diameter:

A maximum of 3 knots/metre length are allowed provided that the knots are not so
grouped or located as to affect the strength.

b) From 10mm to up to and including 25mm diameter:

A maximum of 2 knots allowed to the extent of 1 knot/metre length.
c¢) Above 25mm diameter:

Not allowed

Note: (For clauses 8.6 & 8.7): Major axis of the knot should be taken as the
diameter of the knot

8.8 Surface cracks:

Surface cracks with a maximum depth of 10% of the thickness are permissible. A
continuous rack of any depth all along the length is not permissible.

8.9 Sap Wood:

Permissible up to a maximum of 12 percent of the cross sectional area.

9.0 END COATING:
Timber shall be coated with any of the following effective compositions upto a
distance of 80 mm from each end

9.1 Thick coal tar or bituminous paint.

9.2 Resin and lamp black (10:1) melted, mixed and applied hot.

9.3 Hardened gloss oil.

9.4 Paraffin wax.

9.5 Molasses and lime (3:1).

9.6 Geru/Yellow clay
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10.0

11.0

12.0

INSPECTION AT SUPPLIER'S WORKS:

Whenever specified, tests and inspection are to be conducted in the presence of
BHEL's representative. BHEL representative shall have free access at all times
while work on the contract is being performed to all parts of the manufacturer
works. The manufacture shall offer BHEL’s representative all reasonable facilities,
without charge, to satisfy the latter that the material is being furnished in
accordance with this specification.

The manufacturer shall prepare and provide necessary test specimens for testing
to be carried out at his premises. If facilities are not available at his works the
manufacturer, shall make necessary arrangements for carrying out the prescribed
tests elsewhere. The manufacturer shall notify BHEL in advance about the
readiness of the material for inspection and testing. BHEL reserves the right to test
the material at BHEL's Works and the final acceptance of the material shall be
based on these test results

TEST CERTIFICATES:

Three copies of test certificate shall be supplied unless otherwise stated on the
order.

In addition, supplier shall ensure to enclose one copy of test certificate along with
their dispatch documents to facilitate quick clearance of the material.

The test certificate shall have the following information:
AA51401(Rev.No0.03):CONIFEROUS TIMBER FOR GENERAL PACKING PURPOSES
BHEL order No.:

Supplier's References:

Type & Specie:

Treatment, if any:

Results of Dimensional Inspection:

Moisture content:

Defects as per clause 8.0:

Size:

Quantity supplied:

MARKING:

The timber shall be marked/painted with the following:
AA 514 01

BHEL order No.

Supplier's Name

Size & Quantity
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13.0 REJECTION AND REPLACEMENT:

If the material does not conform to the requirements of this specification or found
defective during furtherprocessing, such material shall be rejected
notwithstanding any previous certification of satisfactory testing and/or inspection.
The supplier shall under take to replace the rejected consignment at his own cost
and the rejected material shall be taken back by the supplier after fulfilling the
commercial terms and conditions.

14.0 REFERRED STANDARDS:

The following is the list of the latest standards, as published by the respective
issuing bodies, referred to in this specification.

1) IS: 190 2) IS: 287 3) IS: 707

4) IS: 2500 5) IS: 3364 6) IS: 6662




(GvL4)618L .

*o;m_w\.oNﬁ.w\.. Lokt :%h..,._ Kl cillrndhlion. 3¢ e o el
0GZ1X0091%06.¢] |, 6¥X,,L0X. BV - 2],
, -t bR = "’
e AT
60 b L | pamp porupl | peong popie
937 T 7 wbp Mh 2@ 2% 7 GIf iR goung e Wil & L] srs&r
o s i c-Sslr |58
& \ﬂ.% Wes HMG) N H DA RIS pregone ml MM mvEW rb E/m
»2ur i gk 2h 0GRE
5100 001X 0GIX czZf ¢lm [ 0091 T o : S14
< 3 o eet oo | o [OT%
7400 038¢ X om,” 7] € : i 5 FLFFLF »
L0 A A b + i
LS 5 BIBIERE || P
x x . —— — — —
5700 085 1X_08IX §Z] ¥ ww L |01 g _ FV _,_o 7.9 F % 7_u _Pim
X X - __ S Bl Bl 5 Bl 3 !
0600 OPgix_ 061X Gelol[» | e _ : N
X X s L ost | | 051
X X_ g IR G212 wRob bl ¥ 2D G 2. 8 - hip I
8SO0 0G8EX 0DGIX GZ! ¥ -w . : °lo 11 lhv.,Ntu
X X b - 0G 1y zB 06 urs
0110 OPELX 0GIX GZlgg | | 22 Yol [Re Ik yan /L . \
L10°0 GLGX 0GIX 0G| v|® o i il Yoy 061 b Wy~ 2 s EE o
LE00 0G91X 061X DGl ¢ = T T T 1T T 1T [
7800 0S4EX  0CI% 0G| €= & hi2 /
X X b . O.v hald [ | 1 _
‘9600 0091X QGLX D¥|0l b w [ Tt T T T 681
| 4 T T T R
~ [ | [l ]! N
= | 3 ~ T+t o o
Q S el el e e o e o6
3| 1
= ||l NI i
g L e e
2 . ) 0Gi
20/710%1G 22/ 12alh-~2 |Sxbw : = = = — -y -
b1 4 EWllll@@@W@l!llﬁSﬁ JEL W ogy' o = O = 'O 0S¥ oc¥ nnmu =13 _IMJ e lhu
~: blie poip ghetr 0g8e Ifeird 062 WRA hit 6 DD 01 b
_ 0GL¢

D@ LoSip R 2 Wb MDY ¥R Ul 01 1Y -t ODEDIE (%7 & AL 7842078130 %




. SOPYRIGHT AND CONFIDENTIAL -
The information on this Wlument is the proparty of Bharat Heavy Eloctricals Lxm|iIB. Bhopal.

h must not be used directly or indirectly in any way detrimental to the interest of the o

mpany.

~ A

e & PLANT STANDARD BP 049 03 99
wiud ; BHOPAL NN,
SUPERSEDES

3.1
3.2
3.3

3.4

BP 0490399 Rev0!

PACKI NG | NSTRUCTI ONS FOR GENERAL
COMPONENTS/ASSEMBLIES/EQUIPMENTS

GENERAL:

This standard | ays down packing instructions for packing
of Components/Assemblies/Equipments to be despatched
agai nst Customer’s contracts, for which there are no
special imstructions issued by the Engineering Depart-

ments,

The Components/Assemblies need to be packed suitably to
avoid physical damage & corrosion during transit & stor-

age.

For specific applications the concerned engineering
departnent shall issue & product standard, Reference of
this product standard, must appear in the Shipping
list/Packing List (H}.

SCOPE:

This standard covers 5 types of Packing Processes identi-
fied by a two digit alpha code, This two digit alpha
code is to be reflected in the Shipping List/Packing List
(H) under' "Packing Type", Entry No. 29 for Shipping List
or Entry No.10 for Packing List {H) by the concerned
Engi neering Department. | f the item described is a
Despatchable Unit - "Du".

TYPE OF PACKI NG

The following 5 types of packings have been standardized
for packing of General Components/Assemblies.

'‘Op' = Open Type.
‘PP’ - Partially Packed.

‘CP* - Crate Packing - Componets/Equipments requiring
pbysical protection.

'ce’ - Case Packing - sSmall & medium Conponents/ Assem-
blies/ Equipments which require corrosion & physical

protect ion.

Revision :

Issued by Lj/,«l/f—’": e ’/{

STANDARDS AND MATERIALS GROUP
TECHNICAL SERVICES DEPARTMENT

Brought upto date.

’

Rev. No. :

02 Date: 12.1.199¢ |Date of first issue :18.10.78
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3.5 *CR’ -~ Case Packing - Electrical Components/Aszemblies
which require special packing viz. Water Proof, Shock
Proof etc. '

4. DPESCRIPTION OF TYPRS OF PACKI NG:
The varicus types of packing, as standardized above, are
described below.

4,1 'OP’ "~ Open Type
In case, of conponents which are not effected by water &
dust & de not require special protection & are generally
not machi ned, shall be sent as open packages. However
t hese components may be sent in cretes, wherever neces-
sSAary. '
Typical Exanples:’
Pi pes, Conservator, Foundation/Turbine Parts, Draft tube,
Elbow liner, Draft tube pier nose |liner, Fabricated large
components wi thout machining, Pit Housing (Pelton), Pit
Liner. Loose Structures Galvanised Structures, Fan Sup-
port, Transformer Tank, Radi ators, Conservators etc.

4.2 ‘PP = Partially. Packed
Conmponents which need special protection, at selected
portiona only, shall be despatched partially packed.
Machi ned surfaces should not be allowed to come directly
in contact with the wood. Such surfaces after applica-
tion of TRP ahould be protected with Polyethyl ene Coated
Bitunen Hessain Kraft Paper to AA 51409 or Polyethylene
sheet to AA 51408 of at least 100 micron thickness.
Typical Examples - Elbow liner with machined flange
Fabricated |arge conponents with machining, inlet pipe,
Stay ring, Spiral casing quardrante. Foundation ring,
Runner envel ope, Lower cone with door etc, etc.

4.3 ‘CP’ - Crate Packing - Genera
Assemblies/Components which need only physical protection
from the point of veiw of handling shall be despatched
duly packed in crates. )

4.4 /CQ' - Case Packing - Machined Components/Assemblies/
Equipments

Small & medi um si zed components/assemblies/equipments due
to size/weight & to avoid handling, and pilferage, prob-
lems shall be packed in Case/Containers. .

Wherever required =adequate quantity of silicagel to
AA 55619 or vcI Powder/ Tablets, packed in thin nmuslin
cloth cotton bags shall be suitably pl aced.




(¥ er ¥ om )

affu

PLANT STANDARD BP 049 03 99

BHOPAL Rev. No. 02

TSO 8209 A

PAGE 3 OF 7

4.5

‘chips of Expanded Polystyrene {Thermocole),Wood Wol etc.

- AA 514186,

Smal | machines/components of |ess weight, shall be pro-
vided with suitable cushioning. Whod Wool/Expanded
Pol yet hyl ene Foam Sheet, if used, shall be sandwi ched
bet ween pol yet hyl ene sheet and seal ed.

The conponents inside the case shall be entirely covered
with a polyethylene sheet of at least 100 mcron thick-
ness to AA 51408, where-ever required.

Typi cal Examplen:

Fitted Bolts, Highly finished conponents like pins &
shear pins, Bearing pads, Carbon and ferro-asbestos
rings, Oil coolers, Springs, shaft and Inlet wvalve
trunnion etc.

'CR’ - Case Packing - Electrical & El ectronic Conponents/.
Assenbl i es .

Delicate components likely to be damaged e.g. Gauges,
ITnatruments etc. are to be wrapped in waxed pager or
pol yet hyl ene air bubble film and packed in cartons.

Adequate quantity of Silicagel to AA 55619 packed in
cotton bags, of 100 granms each are to be suitably placed
in the cartons. The cartons shall be entirely covered
with a polyethylene sheet to AA 51408 of at |ease 100
m cron thickness, before being packed in the cases.

VCl Powder/Tablets, can be used as an alternative to
Silica Gel to AA 556109.

Enpty space in the cartons shall be filled with small

Polythylene air bubble film shall conform to IS:12787/AA51426,

Expanded polystyrene (Thermocole) shall conform to

The cartons shall be manufactured from ecorrugated Fibre
Board, neeting requirenents of AA 51414.

Typical Examples

Electrical/Flectronic conponents, Level indicator, Gauges
& instruments, GOl |evel relay, Limit switch, Pressure
relay, Resistance thernonmeter, Governor & its conponents
etc.

TYPICAL, CONSTRUCTI ON OF PACKI NG CASES

General:

The components/assemblies are to be packed as per clause
4.3, 1.4 & 4.5 depending on the type of the

component/assemblies, before they are ready to be put
into the wooden case/crates.
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5.2 Mat eri al :
The packing wood shall conform to AA 51401 - Coniferous
Ti mber, for General Packing Purposes.
5.3 Type of Cases:
For specific requirements of packing, the cases are to be
provided with Tongue and Groove joints.
5.4 Preparation of Packing Case
5.4,1 The base of the case shall be made of wooden battons &
pl anks giving necessary reinforcement, such that the
bottom of the equipnment is at a height of 100 to 200 mm
from the ground |evel depending upon size, & weight of
‘ equi pnment
NOTE: However for packing cases of smaller size equi pment
can be at a height of 40 am fromthe ground |evel.
5.4,2 1In case of *CR’' - Packing Viz. Electricel & Electronic

components & instruments/assemblies, a rubber sheet,
stripsfexpanded polyethene foam sheet, preferably 10 mm
thick, shall be fixed on to the base to act as cushioning
to the equi pnent.

The four sides, shall be lined, from inside with packing
paper water preef bitunen |am nated to AA 51410 Type = |
or polyethylene sheet to AA 51408 of a. |east 100 m cron
t hi ckness and tacked at suitable places.

Whenever specified in addition to the bitunmen |am nated
paper/polythylene sheet the top cover will have a | ayer
af bitumen felt over the cover. This should project
about 190 - 260 =mm on all sides.

It is preferable to have a single piece of the above
kraft paper fixed on the four sides. In case jointing is
unavoi dable, it should be done by overl apping of approx-
imately 100 mm

Pl ace the Componentsa/cartons with corrosion inhibitors
duly applied wherever necessary & place sultebly, thin
muslin cloths bags containing 100 grams (approx) of
activiated Blue Silica Gel to AA 55619, whérever neces-
sary. Alternatively VClI Powder or Tablet may be used

In case, depression is formed, at the top, after the
equipment is lowered, provide plyboard/wooden battons.

Cover the whole equipment with polythylene sheet of at
least 100 m cron thickness, on all sides preferably by a
single piece.
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For indoor psnels/equipments, provide suitable packing
battons with covering of Thermocole/expanded soft poly-
ethylene foam/polyethylene air bubble film wapped with
suitable cords, to avoid cutting of the polyethylene
sheet so that finished surface is not damaged*

Empty space in the box shall be filled with adequate
cushioning material e.g. Thermocol e Chips, Wood Wol etc.
to aveid movement & shocks. alternatively put wooden
blocks/battons wherever necessary.

The inner side of the top cover shall be lined with poly-
ethylene sheet, of at least 100 micron thickness, which
shall project approximately 25 to 150 mm dependi ng upon
the sine of the case on all sides of the top cover shall
be provided below the top cover. This projection, after
nailing the top cover, shall be folded over, on the sides
of the crates & tacked, to, prevent ingress of water from

the top.

Foll ow the GBeneral Precautions, specified in clause 6.
GENERAL PRECAUTI ONS:

Bef ore packing the conponents, in cases, it should be en-
sured by the manufacturing departments that wherever
required suitable rust preventives have been used for
effective protection in line with Plant Standard
BP 069 00 84 " Protection of Ferrous Conponents with
Temporary Rust Preventive Systems”.

Packi ng cases, crates, cradles and shooks, manufactured
as per drawing & procured from outside suppliers shall
conform to BP 085 14 99 "Technical Delivery Conditions
For Wooden Packagings”.

Whenever felt necessary, the top of packing boxes, of im
portant items, shell be made tapered/inclined.

While fixing the neils during packing necessary care
shall be taken to ensure that materials used for protec-

tion inside the case e.g. Paper, Polyethylene sheet, Coir
etc. do not get damaged.

Rubber Sheets of diemnsions depending' upon the

weight/type of equipmenits shall be used & shall conform
to the followi ng corporate purchase specifications.

AA 59001 : "Sheet Rubber Jointing - Gr.I, Type A".
AA 58002 : "Sheet Rubber Jointing - Gr.II, Type A".

Water Proof Bitunised Paper =shall confom to following
Corporate Purchasing Specification.

AA 51410 : "Packing Paper Water Proof Lam nated Type 1".
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B.17 "Expanded Polyethylene Foam Sheet" shall conform to
AA 51420. ;

6.8 Wherever possible, equipment shall be bolted to the case,
and sedured to the bottom in preference to the sides or
ends. Large Washers are to be provided to distribute the
pressure.

6.9 Steel packihg hops shall be provided at suitable posi-
tions.

6.10 Sling protection brackets to be provided on cases wherev-
er required.

6.11 It shall be ensured that all stencil marks outside the
casi ng shall be of water proof material to prevent oblit-
eration in transit.

Following materials shall be used for marking & stencill-
ing. '

BP 58187 " Yellow Marking & Stencilling Paint".

BP 56188 "Brilliant Green Marking And Stencilling Paint".
Black And Red Marking Ink to IS:1234 "Ink, Stencil, 0il
Base, For Marking Porous Surfaces" or duplicating ink
stencilling, Oi|l base for merking porus aufaces.

6.12 Multi Layered Cross Laminated Plastic Film of 45 g.s.m.
to AA 51420 may be used as an alternative to Polyethylene
Film Sheet to AA 51408.

6.13 The following details are to be marked on the packing

cases:
i) Address of Consi gnee.
i) W.0.No.

iii) Description of item or title of packing |ist

(Optional).
iv) Case No.
v} Tare \Wight,.(Optional )
vi) Gross Wei ght (Optional )
vii) Dimensions of box
viii) Marking showi ng upright position.
ix) Mar ki ng showi ng sling position,wherever necessary.

x) Har ki ng showing unmbrella {i.e. for machines/compon-
ents to be stored under covered storage).
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All cases containing fragile items are to be sten-
cilled with red marking and stencilling paint/ink
"HANDLE wITit CARE", "FRAGI LE po NOI' TURN OVER" and
other International Markings if any, Refer
AA 028 26 01 for details.

>

Xii) In case of returnable steel containers full address
for return to be narked.

xiii) Any ot her special nmarkings.

STEEL CONTAINERS:

Steel containers for packing can be used in case of
repeated supplies of the same equipment. Empty st eel
containers are to be returned back from customer’s end
and to be reused for the next supplies.

The containers are to he made of strtrctural steel as per
AA 10108 with proper reinforcement with |, € and T Sec-
tions. :

Following precautions are to be taken during packing: -
i) Put the machine in the steel container properly.
ii) Cover the machine with polythene.

iii) To arrest the movenment in the steel container neces-
sary wooden Blocks/Battons may be put. '

iv) Put cover on steel container and Bolt Properly.
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TRANSFORMER DIVISIONAL STANDARDS

TITLE — PAINTING OF TRANSFORMER/REACTOR TANK AND
ACCESSORIES WITH EPOXY PRIMER (AA56180) AND EPOXY
FINISHING PAINT (BP56179)

1.General
This standard details the process to be followed for painting of transformer /
reactor tanks, conservator, header, turret etc (to be referred as tank ) by brushing
or spraying .
This standard details the schedule for the application of 2 coats of cream or white
shade paint to BP 56179 by brushing / spraying for inside tank surface while
2 coats of primer paint to AA 56105 (by brushing/spraying) followed by 2 coats
of grey shade finishing paint to BP 56179 (by brushing / spraying ) for out side
surface of transformer tank.
2.Material:
2.1 Chemical Resisting epoxy primer AA56105
2.2 Chemical and good thermal resistant BP56179
epoxy enamel
light grey shade no 631 of IS : 5
Dark grey shade no 632 of IS : 5
Pale cream shade no. 352 of IS : 5

white shade .
2.3 Thinner for chemical resisting epoxy Thinner for BP56179
primer finishing paint
2.4 White spirit Grade 145/205 AA56105
AA56701
2.5 Water proof abrasive paper Grit 220
2.6 Degreasing agent Teepol or chemokleen

liquid 1009
3.0 Preparation of the paint
3.1 Mixing of paint
The paints as supplied , consist of two separate ingredients, namely base and
accelerator , shortly before mixing and use , these shall be thoroughly stirred.

The base and the accelerator shall be accurately mixed together in the proportions
as given in the table.

Rev.2B
date
15.5.10

Drg. Retraced Dist STANDARD SECTION
ARG/ Morm, Issued by TRE Jhansi
v \) Date 08-09-94 Prepared SD Approved SD
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3. Preparation of the paints ( contd.)
Z  |[TYPE |COLOR/ |[SUPPLIERS |SUPPLIERS PAINT Ml XING RATIO |
E SHADE | NAME GRADE INPARTS BY VOLUME
E‘ BASE ACCELERATOR
2 |
primer | Red Shalimar paint | Epigard-4 3 1
Yellow Red oxide
yellow Zinc phosphatc
Asian paint Apcodur ¢-684 3 1
Garware paint | HPR3%71 5
(90+4/K4306)
Finishing | Light Asian paint | wpoodur cp -692 4 1
grey {no |
163 1 5) of | Shalimar pairnt | Epigard-4 3 1
Finishing | Dark Shalimar paint | 3970/1 and 3970/2 2 1
grey (no | Asjan paint CF -691 4 1
632  of
- IS :5)
Finishing | Pale Shalimar paint | Epigard-4 3 1
cream | Asian paint CF -691 4 1
Garware paint | EPA 352 7 3 2
Finishing | white | Shalimar paint | Epigard-4 - 3 1

Accelerator should be added to the base and not the base to the accelerator. The
paints shall be mixed with continuous stirring until a uniform consistency is obtained.
3.1.1 Consistencies of the paints

The paints mixed as per cl 3.1 shall be used at the consistencies as given below

Flow time of the paints in cup no 4 of IS: 3944

TRANSFORMER DIVISIONAL STANDARDS

Description
Spraying Brushing
Primer as well as finishing paint 30 +/- 2 sec 50 +/- 10 sec
Rev.02B | Drg. Retraged IDist STANDARD SECTION
date Fleeg / ] Issued by TRE IThansi
10.9.09 b l Date 08-09-94 Prepared SD Approved SD
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The above consistencies shall be adjusted using epoxy thinner of these paints and
these flow times shall be maintained independently of temperature within normal shop
variation..

Important notes:

After mixing , the paint shall be allowed to mature for 30 minutes. The mixed

paint shall be used within 4 hours.

4§QB£ACEPREPARATKNV

4 T rﬂﬂ‘.‘SSll!g_lld Grinding A\NDARI

After welding all welds and flame cut edges shall be dressed and any ma_]or
surface imperfections removed by grinding:’ = = ‘

NOTE: |After dressing and grinding the tank shall be sub]ected to-ait/oil pnessur*e
tests vacuum test as per drawmg‘

The surface shall be degreased 1b’y using degreasing agent (cl'2:6 ymixed
with waterin' 15% approx concentration'i.e. 1 liter of water with 150 to 160'ml of
degreasing agent. These shall be'warmed t0'60 to 70 deg Cand shail be apphed
atalow pressure.
After degreasing, the operator: shall carry out a v1sual inspection of the results.
‘Surfaces that are difficult to wash shall be inspected carefully . If impurities still
remain on the objects, these shall be degreased again..
_Afterwards before drying ;clean the surface with fresh water-at'about 60 deg C by
means of high' p’ressure'werter'ejection pump..
Finally dry the surface usmg compressed air.
_Safetv Precautions’' =
Protect the eves agamet splashes use protective goggles and plastic glovesi Use
breathing protection with pre ﬁlter fine filter and gas ﬁlter
4.3 De scaling and cleaning i i
4.3.1.1 Tanks smaller than shot blastmg_plant
Afterdégreasingoperation as per cl 4.2 theitank shall be shot blasted to Swedish

standard:-SIS 055900:Gr. SA 2 5 and then painted with priming paint or finishing
pamt as requn‘ed 0Kg

Drg. Retraced Dist STANDARD SECTION

ke s Apide offivanslormlassued by TRE Jhansi
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5.1.2 Application of second coat of cream/white shade paint

The second coat of cream /white shade paint shall be applied as in clause 5.1.1
above.

In case of damage to painted surface , it shall be retouched with the cream / white
shade paint..

5.2 Pam__g of outside of transformer tank

5.2:1 Aﬂﬁ]icahon of first coat of primer

The first coat of pr imer as prepared in clause 3.1 above shall be applied by
. brushing / spraying .Before apphg.anon of primer coat surfaces shall be cleaned

by compressed air to remove dust etcif any.

The painted surface shall be allowed to dry for 20 minutes at room temperature
after paint application..

Thereafter it shall be dried by baking in ann oven at 90 +/- 10 deg C as per clause
5.0

5.2.2 Appllcanon of second coat. of pmgler
The. second coat of primer shall be applied as in ¢l 5.2.1 above

5.2.3, APPLICATION OF FIRST COAT OF FINISHING PAINTS
“(Light Grey or Dark Grey) :
Same as clause 5.1.1 except that paint shall be in light grey/ dark grey shade gas
required) finishing paint, :
524 APPLICATION OF SECOND COAT OF FINISHING PAINT
(nght Grey or Dark Grey ) :
Same as clause 5.1.2 except that paint shall be in light grey/ dark grey shade (as
“required) finishing paint.
In case of damage of painted surface , it shall be retouched with the light grey/
dark grey shade paint as required. |
NOTE:
1. The time gap ‘between any two successive coats shall not be more than 7 days.
2 In case baking facility is not available , surface shall be allowed to air dry for

16 hours,
Drg. Retras. Dist« () . STANDARD SECTION
-“MCG'/ \}f’\‘ﬁ— ,‘ A [ssued by TRE Jhansi : -
Date 08-09-94 Prepared SD Approved SD
s
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It is recommended that first coat of paint is applied within 24 hours of completion
of shot blasting to control onset of corrosion on the surface . Before application of
the paint condition of the surface shall be visually examined. In case of any
deficiency the surface shall be cleaned by suitable mean. i.e. brushing etc.
4.3.2 Tanks larger than shot blasting plant

Such tank shall be shot blasted in parts. To start with a portion of tank shall be
shot blasted to Swedish standard SIS 055900 Gr SA 2.5 and first coat of primer or
finishing paint as required shall be applied preferably within 24 hours of
completion of shot blasting to control onset of corrosion on the surface. Before
application of the paint condition of the surface shall be visually examined. In
case of any deficiency the surface shall be cleaned by suitable mean i.e. by wire
brushing etc.

Note : In case shot blasting facility is not available the tank shall be sand blasted
as per plant standard BP0690098

5.0. APPLICATION OF PAINTS
The paints shall be applied by spraying/brushing and then stoved in painting
booth.
Setting temperature and indicating temperature shall be 90 +/- 10 deg C.
Stoving time shall be adjusted as per following given time.
Transformer tanks - 1 hour
Accessories/pipework - 1 hour
Smaller item less than 100 Kg - 1 hour
Above time shall be maintained after attaining the temp of 90 +/- 10 deg C

5.1 Painting on inside of transformer tank

S.1.1 Application of first coat of cream/white shade paint

The first coat of cream/white shade paint as prepared in clause 3.1 above shall be
applied by brushing / spraying .

The painted surface shall be allowed to dry for 20 minutes at room temperature
after paint application.

Thereafter it shall be dried by baking it in oven at 90 +/- 10 deg C as per clause
5.0.

Date 08-09-94 Prepared SD
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6.0 INSPECTION FOR PROCESS CONTROL
6.1 Thickness

6.1.1 Outside paint film thickness

The average total dried paint film thickness shall be with in 80 to 150 micron.
However at certain local points, dry paint film thickness up to 300 microns

shall be acceptable

6.1.2 Inside paint film thickness

The average total dried paint film thickness shall be with in 35 to 100 micron.
However at certain local points, dry paint film thickness up to 200 microns shall

be acceptable.

6.2 Visual Finish

Finish of the painted surface shall be smooth and glossy.
6.3 Adhesion by Tape test

This test is carried out by applying & removing pressure sensitive adhesion tape
over cuts made in the paint film to ensure that adhesion of paint film to metallic

substrate is adequate.

The test shall be carried out generally in line with ASIM D 3359 except that
pressure sensitive adhesive tape of 25 mm width shall conform to IS : 2880
Method A of ASIM D 3359 shall be followed in case thickness of film is greater
than 125 microns & acceptance criterion shall be “4A” and method B of ASIM
D 3359 shall be followed when thickness of paint film is between 50 to 125

microns and acceptance criterion shall be “4B”,

7. REPAIR OF DAMAGED PAINT WORK

7.1 Remove the damaged paint by using chisel/grinder or other convenient tool.

7.2 Roughen the surface by using a rough emery/ wire brush.

7.3 Remove oil or grease from the surface by swabbing with white spirit soaked
cotton cloth.. Allow the residual white spirit to evaporate from the surface.

7.4. Apply primer/ finishing paint as per relevant clauses above.

Drg. Retraced y Dist STANDARD SECTION
AeG/ ]uq;"‘;‘r Issued by TRE Jhansi
V v Date 08-09-94 Prepared SD Approved SD
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