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ITEM VAR RAW MATERIAL SIZE OR MATERIAL CODE NET WT. | GROSS WT.
= DESCRIPTION DRAWING NO. 0 CASTING DRG. NO. OR
' ' FORGING DRG. NO. MATERIAL SPECN. QUANTITY
THE FOLLOWING CONDITIONS APPLY TYPE OF PRODUCT 803 XRP
EXCEPT OTHERWISE STATED. NAME OF CUSTOMER/PROJECT
1. REF. TO HY0230261 FOR NAME SIGN. DATE | NO.OF
UNSPECIFIED TOLERANCES. STISUT\BHARAT HEAVY ELECTRICALS LIMITED | DRN.|EM.ASHOK b_g—pK| VAR
2. CHAMFER M/CD. SHARP EDGES 1.2 TO 10 %ﬁg HYDERABAD CHD. [N.D.S e P-6-2K
AT 45°% APPD.|K.M.RAO L) p-6-2K
REV| DATE |ALTERED REV.| DATE |ALTERED REV.3D6A£|-}:< ALTERED EM.ASHOK 3. INTERNAL M/CD. CORNER RADII 1 T0 0.7 EEET UNTOL, DIMS. GR, SCALE WEIGHT & | REF. TO ASSY DRG. ITEM NO.OF
CHD./APPD. CHD./APPD, 04 |3.6. CHD./APPD. N.D. g@ NO.  [ITEMS
ZONE Z0NE Z0NE N.D.S 4. THE SURFACE ROUGHNESS WHERE-EVER NOT |CHRE gmry 12 &21| 8100 |0-61-076-00022
DRAWING REDRAWNBY SHOWN SHALL BE TAKEN FROM THE SURFACE - a_—
INCORPORATING ALL PREVIOUS ROUGHNESS SHOWN OUT SIDE THE BACK TITLE CARD| DRAWING NO. '
REVISIONS. SLASH GIVEN OR THE TOP MOST RIGHT TRUNNION SHAFT CE1 1-61-376-00019 04
CORNER OF THE DRG.
END CAP (FRee END) SHEET NO. | NO OF SHEETS
1 2 3 4 5 6 7 8 9 10 | 11 | 12
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IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.

comp. FiLE Name| THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED.
26100566.DWG

REF.DRG.NO.

ON’ 2 3 4 5 6 7 8
99G00-001—-19-¢ ONOdd | | |
SECTION A-A . A
¥ 6.3
-1.0 .
530.50 - M5719 ~ /V/
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© 213 317.50 REF) S| _o
6.3 155.50 155.50 R13
(TYP) V (REF) TYP. NOTES:
~ —_— =
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oslE | ' ! 1 ©| g OTHERWISE SPECIFIED.
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SPOT FACE BACKSIDE TO 635

INVENTORY NO.

CASTING 2-61-196-00224 BA9110303008 3920
AA19703
RAW MATERIAL SIZE OR MATERIAL CODE UNIT WT.
105 CASTING DRG.NO. OR
[TEM NO DESCRIPTION DRAWING NO. : FORGING DRG.NO. MATERIAL SPECN. QUANTITY
THE FOLLOWING CONDITIONS APPLY || TYPE OF PRODUCT
OR 1003 XRP BOWL MILL
EXCEPT OTHERWISE STATED...|| NAME OF CUSTOMER/PROJECT
1. REF.TO HY0230261 FOR UNSPECIFIED NAME SIGN. DATE —
TOLERANCES. pRN. | E-M.ASHOK 2x¢==-110.12.98 N\S&Q.F
2. CHAMFER M/CD SHARP EDGES f BHARAT HEAVY ELECTRICALS LTD.  feno. | N 25 [14.12.98
1.2 TO 1.0 AT 45", HYDERABAD APPD. S.G 4 |151298|
3. INTERNAL M/CD CORNER RADII PELLY. Ence, | BFAPE OF SCALE WEIGHT(Kg) | REF. TO ASSY DRG. ITEM | NO.OF
REV. | DATE [ ALTERED REV.| DATE [ ALTERED E.M.ASHOK ReV.| DATE [aLtere EM.ASHOK  [ReV.[DATE  [aLTereD 170 0.7. == TOL D 6@ 5 9920 | 2-61-196-00224 e |
CHECKED APPD. 05 | 06.03.05 |cHECKEDNDS  [aPPDS.G 04 121101 |[cHEckep NDS [appp. S.G | 03 |17.12.98 | CHECKED APPD. 4. THE SURFACE ROUGHNESS WHEREVER NOT SHOWN CODE 446 i
ZONE ZONE| MACHINING ADDED ON DIMS.426 AND 288. ZONE| TOLERANCE +0/-1.0 ADDED ON DIMS. ZONE| DRAWING REDRAWN ON CAD INCORPORATING SHALL BE TAKEN FROM THE SURFACE ROUGHNESS TITLE DRAWING No.. REV.
413 & 254 AL THE PREVIUS REVISIONS. SHOWN OUT SIDE BACK SLASHES GIVEN AT THE TRAMP IRON SPOUT BODY | 2°61-100-00566 | o5
TOP MOST RIGHT CORNER OF THE DRG. SHEET No. 1 No. OF SHEETS 1
1 2 3 4 5 | 6 | 7 | 8

TD—150/REV.NO.03  SIZE A2
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BHARAT HEAVY ELECTRICALS LIMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY DETRIMENTAL TO THE INTEREST OF THE COMPANY

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF

COMP. FILE NAME

00001.DWG

REF. DRG. NO.

T T T REFE nre NO T TAAMP FNE NaME ]

SIGN. AND DATE

INVENTORY NO

10000—92T-19—2 : 6 | : : : | : | 1
‘'ON 9dd
RvARvARvAN
m—fi——
C VAN NOTES: —
| v D]
F ' % 1 BREAK ALL SHARP EDGES.
— T 2 SHOT BLAST ALL SURFACES AT FOUNDRY.
12% / v INSIDE SURFACES MUST BE 100% FREE FROM SCALE AND SAND
16 HOLES 642 " i 3 UN—MACHINED INSIDE SURFACES TO BE COATED WITH
EQUALLY SPACED (JIG) - - ARMSTRONG WHITE CRANK CASE SEALER
_L [0.05]A] (SYNTHETIC CASTING SEALER)
/7]0.05
E— %\%
28
DRILL THROUGH
$30.3 HOLE &TAP
A Rc1(AS PER 1S554) \\ R610
E 25MM DEEP \
- D g%
N + |
- N~
et N - < 5 o
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6(_\JI|—|GC;LE; 825 mj _Q % Q . A
\

72 | INSIDE $162+1.0

REAM @26H7 IN ASSY. WITH

LOWER BRG AND PUMP %
HSG REFER SECTION BB(JIG) o
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R 100

12.5 12% o~

&
7 23 mm DEEP
g
_| [0.05]A]
7

0.05
| ' 22 67 15.00 515
| (REF)
C - e e DETAIL-D
ﬁ DRILL THROUGH HOLE #10
30y 25 264 FROM CENTRE 10° AND 1/2"NPT_THREAD
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| /
\ ' N N
LON / ~
' Y . / CASTING N (Z%ATFTEgglzNg.G 2 BA9110306099 125,500
I M—67-047 BA 19703 1
! | / ITEM MATERIAL CODE | , [coMP [ UNIT WEIGHT (Kg)| - | |w
DESCRIPTION 2|  DRAWING No. 2|2
NO C S
. ’ % MATERIAL SPECN |CROUP  QUANTITY |O]7|R
I ' CARD TYPE—1
| 1~
@26H7 \// 210 ﬁ
REV] DATE | ALTERED TYPE OF PRODUCT
X 248 FROM CENTRE CHECKED OR 763 XRP BOWL MILL
N
B (REF) APPROVED
226 47 |+0.021 |~0.000 5z NAME OF CUSTOMER /PROJECT
NAME SIGN. DATE
TOLERANCE |UPPER |LOWER CileEia NO.OF
SECTION B—B SECTION A—A o sion | SYMBOL v TR GHARAT HEAVY ELECTRICALS LTD DRN. | JD.C_ | 19-1-79| VAR,
APPROVED APPROVED  OK APPROVED APPROVED APPROVED APPD.| S GHATGE | [/, i [20-1-79
REV] DATE | ALTERED REV] DATE | ALTERED _ CNY REV] DATE | ALTERED REV] DATE | ALTERED REV] DATE | ALTERED DEPT. [ onToL s GR SCALE | WEIGHT (KGJ REF. TO ASSY DRG. TEM o No.OF
A CHECKED 09 [16.08.06 cHECKED ERR 08 |01-07-94] CHECKED 07 |30-7-87[ cRECKED 06 |26-3-84 CHECKED oo B/MAF JE]—@ N.-T.S | 12550 | 1-61-180-90027 | & ITEM
7N | GEOMETRICAL TOLERANCES ADDED | | DRAWING REDRAWN o £ 446
E3 | MACHINING DETAIL — D
E1 | ADDED TO ACCOMMODATE 5-c| RC1 WAS P 1" TR TITLE CARD| DRAWING NO. REV.
LIFTING SPACER 3-F|  NOTE—3 ALTERED LOWER BEARING AND PUMP 2—61—176—00001 | 09
5-3| MAT. CODE CHANGED
DRILL DIA 10 WAS 7.5 HOUSING COVER SHEET NO. 1 |NO OF SHEETS |

8 7 6 5 | 4 | 3 | 2 | 1
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BHARAT HEAVY ELECTRICALS LIMITED.
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P g NOTES: —
724:8:2)% 283.75t8:10% 44 1. REMOVE ALL SHARP EDGES
416 o5 2. SHOT BLAST ALL SURFACES AT FOUNDARY.
3.53 -0.00 INSIDE SURFACES MUST BE 100%. FREE FROM
SCALE & SAND. ALL INSIDE UNMACHINED
SURFACES MUST BE COATED WITH ARM STRONG
— M
SECTION AA > WHITE CRANK CASE SEALER(SYNTHETIC CASTING SEALER)
\ / 88 8 q OTHER SURFACE ARE TO BE PAINTED WITH RED OXIDE PAINT..
R 27 37
e 3l o
sl 2
R0.025 s
/ ' 01 CASTING BAA9A111S;>§\_1511O 3?8.0
4 lL%M DESCRIPTION DRAWING NO. MATL CODE UNIT_WT.
: MATL SPECN QTY
s
THE FOLLOWING CONDITIONS | TYPE OF PRODUCT 763. 783. 803 .963. 983 & 1003
DETAIL—D APPLY EXCEPT OTHERWISE OR ’ ’ ’ ’
STATED. NAME OF CUSTOMER/PROJECT
LR CRED S iaol e BHARAT HEAVY ELECTRICALS LIMITED |orn. | ACSTEAVAN| ™ |02 96 wer.
2. CHAMFER MACHINED SHARP EDGES Eg HYDERABAD oHb. | P.V.RAQ 06.12.96
1.2 70 1.0 AT 45° appp] G.KISTAIAH 06.12.96 0
REV. DATE ALTERED | CHECKED| APPROVED |REV.| DATE | ALTERED|CHECKED|APPROVED |REV.| DATE ALTERED | CHECKED| APPROVED |REV.| DATE | ALTERED|CHECKED|APPROVED DEPT.
09106.12.95 3. INTERNAL MACHINE RADII 1 TO 0.7 UV ENGG G%E%I@F E]@ SCALE WEIGHT (KG) REF. TO ASSY DRG. lIl%M ?IT%SSF
Z0NE ZONE ZONE ZONEl DRAWING REDRAWN } &E%&%Eﬁ;ﬁ%ﬁ%&iﬁé@ﬁm coveo | M 1:5 57800 1 i
INCORPORATING DRAWING NO.
OUT SIDE THE BACKSLASH GIVEN AT TITLE REV.
ALL PREVIOUS ALL THE TOP MOST RIGHT CORNER OF RADIAL BEARING Sone 2—61—-176—000006 :O
PREVOIUS REVISIONS THE DRAVING. HOUSING I L7
' SHEET No. 01 T No OF sHEETs O
1 2 3 4 | 5 6 | 7 | 8
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1 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

COMPUTER FILE NAME
126100022.DWG

"] SIGN. AND DATE |REF. DRG. NO. |

[INVENTORY NO

2 3 4 | 5 6 | 7 | 8
22000—94T—T19—2 .0\ wygl T 30 1 1S
ot 25/
/ / /
A
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G e B RN 6]
e T\ ——-TI-T-- i\\‘\\ NN
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! ! 270 T
\ ‘\ (@_\\ | 7 3 /I_/l\[(u_ Il /
v\ \C \ ! !/ / / NOTE: -
\ \\ \’\\\ | /1 // /I
A AT | ) Break all sharp edges and corners unless
< A\ . )
RN | 7 / / / otherwise shown.
\\\\ ISR ! ///\55{ /,/ +
I R | v ,
N \\\\\ I ////// // ].
\\\\ \\\\\\\\\ ! //,//// //;/
\ AN \f \\\\\\\\ ! ////////z?((/ s’ //’
NONNN SS e X
N S B S | ©)
0 . \\\\\\\ :L:L}. s @ AA7164002100 0.03
T~ TP L - 05| SPRING WASHER M24 |S
e o AA7164002 9
B HY7151115989 0.1
#1124 04 HEX NUT M24 S AA7151115 9
. #984 H8 . N HY7111124898 0.40
e _ %L( HEX BOLT M24x80 S AT 11104 3
¢ 125/ < © BA9110353046 85.00
el St 17 02| UPPER SKIRT SEGMENT | |2—61—176—00024
_ N == < AA19703 2
83 ] s 958  HFPH " o 61176000y BAS110353038 170.00
(@] —_ —_ —
+C|> )_ _____________________ ] _71 ______ \ UPPER SKIRT SEGMENT AA19703 1
E I“(’\J) ‘$7/ —theTe Zo DESCRIPTION e MATERIAL CODE UNIT
N f - EZ 0 DRAWING NO. A | comp.
// // MATERIAL SPEC. c| CROUP QY.
( f——————— N I YU G
@T I I“— o= / - | Sﬂ
| I \ I /
Hm : ~ ‘ /(%ya[ THE FOLLOWING CONDITIONS APpLY|'YFE OF FRODUCT OR ~6” BOWL MILL
- /;.5 N 1118 2 /125 -‘ EXCEPT OTHERWISE STATED. NAME OF CUSTOMER/PROJECT
?1143 H7/
! ! " EEIZP;SIFTEYIDOZTZE)OL?EEIS;AISSERS. BHARAT HEAVY ELECTRICALS LIMITED NAVE SION. PATE
#1285 CHAMFER M/CD. SHARP EDGES 1.2 TO 1.0 HYDERABAD — 202797
e : : : ﬂ”[[ cHD. | NDS Ml | 26.07.98
. INTERNAL M/CD. CORNER RADII 1 TO 0.7 appp.| S CHATGE | f/is—| 26.07.98
. REV.| DATE | ALTERED DEPEMD UNTOL. DIMS. SCALE WEIGHT (KG)|REF. TO ASSY. DRG. ITEM NO.|NO.OF
ITEMS
05 [26.07.98 cip /apPD . THE SURFACE ROUGHNESS WHERE—EVER NOT [DEPT CODE. ¢%'/y 6@ 1:7, 1:1 | 344.88 |1—-61—180—90027 90
ZONE] DRG. REDRAWN SHOWN SHALL BE TAKEN FROM THE SURFACE 446
INCORPORATING ALL ROUGHNESS SHOWN OUT SIDE THE BACK TITLE DRAWING NO. : REV.
SLASH GIVEN ON THE TOP MOST RIGHT —R1— —
PREVIOUS REVISIONS | 880 BN O UPPER SKIRT ASSEMBLY | <7 617176-00022 05
SHT. No Of | NO. OF SHT. O
1 2 3 I ' I'5 6 | 7 | 8
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THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED.
NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY

COMPUTER FILE NAME
26190077/

REF. DRG. NO.

SIGN. AND DATE

2 3 4 S o / 3
L/000—08l—19=Con ouq
8 HOLES M24— 36 DEEP ON BOTH SIDES A 3 HOLES 825 AS SHOWN 12?/6\7/
NOT EQUISPACED ON EACH SIDE PCD ¢ 550 2 AOLES 222 THRU 180" APART SECTION AA 7 7
A 12?
8 HOLES 231 NOT EQUALLY SPACED 3.2/ -
2 HOLES OFFSET ON PCD 680 \ !
3.2/ ‘_i( _ _ _ _ _ _
\ % J
4 HOLES M27 EQUALLY SPACED ‘ ‘
FOR JACKING 19 22
B
SIS 3X_45°
ot 05 SX 45
- OO
. oo
N + |
E S
o))
<
Sl<
C S
o @)
O N
Q
L e
A 77
2X 15° M :
o //10.02 | A
D o ~_
—— NOTE > 31.7+40.1
A
1. BREAK ALL SHARP EDGES @NJ
2. HYD PATTERN NO. M—67—056 =
@)
g // 260.357 075
BA9110321128 | 249 40
0 AA 19705
E ™~ HOLE ¢10 RAW MATERIAL SIZE OR MATERIAL CODE NET WT. | GROSS WT.
DRILL THRU 'TNEC“)/' DESCRIPTION DRAWING NO. V@g- CASTING DRG. NO. OR
' ' FORGING DRG. NO. MATERIAL SPECN. QUANTITY
THE FOLLOWING CONDITIONS APPLY TYPE OF PRODUCT 803 XRP MILI
1. REF. TO HY0230261 FOR A = NAME SIGN. DATE | NO.OF
SECTION BB UNSPECIFIED TOLERANCES. SN BHARAT HEAVY ELECTRICALS LIMITED| or.[N.D.SAMUE M- [06.08.19%8] VAR
(ONE PLACE) 2. CHAMFER M/CD. SHARP EDGES 1.2 TO 1.0 141 HYDERABAD CHD. | S (G L0 Av— 106.08.1998 \
AT 45, ApPD.| K.M.RAO 06.08.1998
A REV.| DATE | ALTERED APPD. |REV.| DATE | ALTERED APPD. |REV.| DATE |ALTERED E.M.A | APPD. 3. INTERNAL M/CD. CORNER RADII 1 TO 0.7 PBLEVPTEN o, | UNTOL. DIS. GR SCALE | WEIGHT (KG)| REF. TO ASSY DRG. TEM | NO.OF
: . NO. ITEMS
—oNE ehib. = ONE e Z%SNE 906,200 crio. AMAN 4. THE SURFACE ROUGHNESS WHERE—EVER NOT | CODE gy JE]@ 1:o 249.40 33 \
DRAWING REDRAWN. SHOWN SHALL BE TAKEN FROM THE SURFACE 446 _
ROUGHNESS SHOWN OUT SIDE THE BACK TITLE 1! DRAWING NO. '
SLASH GIVEN OR THE TOP MOST RIGHT UPPLR BRGHSG 7—01-180—900// |05
CORNER OF THE DRG.
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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z 2 NO. CASTING DRG.NO. OR
g 2 N NO DESCRIPTION DRAWING NO. ' FORGING DRG.NO. MATERIAL SPECN. QUANTITY
s L
L
THE FOLLOWING CONDITIONS APPLY || TYPE OORF PRODUCT 763.783.803,883,963,983&1003
: EXCEPT OTHERWISE STATED... || NAME OF CUSTOMER,/PROJECT BOWL MILLS
I 1. REF.TO HY0230261 FOR UNSPECIFIED NAME SIGN. DATE | NO.OF
E TOLERANCES. DRN. | EM.ASHOK 03-09-03 “®
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1 .2 TO 1 .O AT 450. / HYDERABAD APPD. S GHATGE M‘#’ 05-01-04
3. INTERNAL M/CD CORNER RADII DEPT.  PULVE.ENGG 6@ SCALE  |WEIGHT (KG)| REF. TO ASSY DRG. I'I'\'II-E)M 'I\IT%I\(/?SF
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

BHARAT HEAVY ELECTRICALS LIMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL TO THE INTEREST OF THE COMPANY

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF
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1 2 3 [ 4 [ 5 6 [ 7 [ 8 [




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY oF BHARAT HEAVY ELECTRICALS LIMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL TO THE INTEREST OF THE COMPANY
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

BHARAT HEAVY ELECTRICALS LIMITED.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL TO THE INTEREST OF THE COMPANY

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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TD—151/REV. 03
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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o 3 : ITEM NO DESCRIPTION DRAWING NO. : FORGING DRG.NO. MATERIAL SPECN. QUANTITY
™M
o
THE FOLLOWING CONDITIONS APPLY TYPE OORF PRODUCT
: EXCEPT OTHERWISE STATED... || NAME OF CUSTOMER/PROJECT
I 1. REF.TO HY0230261 FOR UNSPECIFIED NAME SIGN. DATE | NO.OF
E TOLERANCES. ‘ DRN. |E.M.ASHOK 14.6.2k| VAR
1.2 TO 1.0 AT 45 “ HYDERABAD APPD.|K.M.RAQ M 7:*’ 14.6.2K
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z CODE 446
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LTD.

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.
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(REF TABLE)

FOR 783 AND 803 MILLS

PATTERN NO: 30—F—-002-013/1&013/2

SECTION—AA

NOTE: —

01.

ALL FILLETS AND RADII
UNLESS OTHERWISE SPECIFIED.

TO BE 3mm

VAR No. | MILL SIZE |C.E PART No.| RADESH.A | PATTEREN No.
01 763 80 421 10—F002—013/1
02 783 80 421 A | 1099288 | 30-F002-013/1
03 803 80 421 B | 10865805 |30-F002-013/2
— ! J CASTING BA9110333045 9.60
2 931 (s 210,6R.25) o AA19703
02 CASTING 01 BA9110333037 9.60
(IS 210,GR.25) AA19703
CASTING BA9110333029 9.60
o 011 (s 210,6rR.25) 01 AA19703
5 vAR| AW MATERIAL SIZE OR MATERIAL CODE | NET WT.|GROSS WT.
R Y NG| CASTING DRG.NO. OR
S 3 ITEM NO DESCRIPTION DRAWING NO. : FORGING DRG.NO. MATERIAL SPECN. QUANTITY
5 Y
=
- THE FOLLOWING CONDITIONS APPLY || TYPE OORF PRODUCT
| EXCEPT OTHERWISE STATED... || NAME OF CUSTOMER/PROJECT
S 1. REF.TO HY0230261 FOR UNSPECIFIED NAME SIGN. DATE | NO.OF
O] : VAR.
: : la;iARFAENRCE@CD e eoEs BHARAT HEAVY ELECTRICALS LT, o {UNIC 101097
L . - |B.M.R
; 1.2 TO 1.0 AT 45, | HYDERABAD APPD.
3. INTERNAL M/CD CORNER RADII DEPT. PULV ENGG. SCALE  |WEIGHT (KG) | REF. TO ASSY DRG. I"\I'II-E)M ,I\ITCIEZA?SF
5 |REV.| DATE | ALTERED REV.| DATE | ALTERED UC 1 70 0.7 6@ 1:2 |
z CHD APPD 05 [10.1097 cHp [apPD . CODE 446 1:4 9-60 / / |/
N ‘ ' 22 CHD. : 4. THE SURFACE ROUGHNESS WHEREVER NOT SHOWN T -
& |ZONE ZONE| DRAWING REDRAWN BY SHALL BE TAKEN FROM THE SURFACE ROUGHNESS | | TTLE
> INCORPORATING ALL SHOWN OUT SIDE BACK SLASHES GVEN AT THE | | SEPARATOR BOTTOM LINER|3—61—376-00084] 05
L
> THE PREVIOUS REVISIONS. TOP MOST RIGHT CORNER OF THE DRG. SHEET No. 07 | MO OF SHEETS O1
TD—151/REV. 03 SIZE A3




FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

REF. DRG. NO.

[INVENTORY NO

1 THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED. IT MUST
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CARBON STEEL CASTINGS-FUSION WELDING QUALITY

1.0 GENERAL
This specification governs the quality requirements of Carbon Steel Castings-Fusion
Welding Quality.

2.0 APPLICATION
For pressure containing parts for high temperature service and of quality suitable for
assembly with other castings or wrought steel parts by fusion welding.

3.0 CONDITION OF DELIVERY
Normalised / Normalised & tempered
Rough machining of the castings shall be carried out, unless otherwise specified in BHEL
order/drawing.
Castings shall not be painted

4.0 COMPLIANCE WITH NATIONAL STANDARDS
There is no Indian standard covering this material. However, assistance has been derived
from ASTM A 216-1993, Gr: WCC, in preparing this specification.

5.0 DIMENSIONS AND TOLERANCES
The castings shall be true to the pattern/drawing.
Holes for machining up to and including 50 mm in diameter are to be cast solid, unless
otherwise stated in BHEL order/drawing.
Unless otherwise specified in BHEL order/drawing, untoleranced dimensions for the
castings shall be as per tolerance class 4 of BHEL standard AA 023 04 02.

. . APPROVED :

Revisions :
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6.0

7.0

8.0

9.0

10.0

MANUFACTURE

The steel for the castings shall be made by basic electric furnace process or such other
process as may be agreed to between BHEL and the manufacturer.

The steel shall be fully killed.
HEAT TREATMENT
Heat treatment shall be carried out at suitable temperatures to give the properties specified.

Any flame or arc cutting which may have to be done, shall be carried out before heat
treatment.

Test pieces shall also be heat treated along with the castings they represent.

FINISH
All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned.

Machined surfaces shall have the surface finish as indicated in the drawing

FREEDOM FROM DEFECTS

Castings shall be free from defects such as porosity , blow holes, sand inclusion, shrinkage,
cavities, hard spots, cold shuts, cracks, etc., which may adversely affect machining and utility
of castings.

When it is necessary to remove risers by flame cutting, care shall be taken to make the cut at
a sufficient distance from the body of the casting so as to prevent any defect being introduced
into the casting due to local heating.

CHEMICAL COMPOSITIION

The melt analysis of steel and the permissible variation in the composition of the castings
from the melt analysis shall be as specified below:

Melt analysis, Permissible
Element Percent, max Variation, percent
*Carbon 0.25 0.02
Silicon 0.60 0.05
*Manganese 1.20 0.06
Sulphur 0.045 0.008

Phosphorus 0.040 0.008
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Note: 1. In the interest of uniform welding, the concentration of the unspecified alloying
elements shall not exceed the limits specified below. Whenever specified in the
enquiry/order, the test results of these elements shall also be included in the test
certificate. However, the manufacture shall ensure that these elements are within
the limits specified.

Element Percent, Max.
Copper 0.30
Nickel 0.50
Chromium 0.50
Molybdenum 0.20
Vanadlum 0.03

1. Total content of these unspecified elements 1.00

2. For each reduction of 0.01% below the specified maximum carbon content, an increase
of 0.04% Mn above the maximum specified will be permitted up to a maximum of 1.40%.

11.0 TEST SAMPLES
Manufacturers shall carryout mechanical testing as per following sampling plan.

111 Unless otherwise specified for castings weighting up to 500 kg. piece weight one keel block,
separately cast per melt per heat treatment batch shall be supplied according to the sketch
given below:

11.2 Unless otherwise specified castings weighing more than 500 kg shall be provided with
integrally cast keel block.

11.3 Retests shall be carried out as per IS : 8800

11.4 Keel blocks with proper identification and representative of the castings shall be supplied
along with the consignment for testing at BHEL works.
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12.0

12.1

12.2

13.0

DETAIL OF KEEL BLOCK

275 .

n <N
~1
ALL DIMENSIONS IN mm
MECHANICAL PROPERTIES:

The test pieces, after being heat treated as per clause CI.7.0 above, shall show the following
properties:

Tensile

The test pieces shall show the following properties when tested in accordance with ASTM A
370

Tensile strength : 485 - 655 N/mm?
Yield strength : 275 N/mm?, min.
Elongation on 50mm gauge length : 22 percent, min.
Reduction in area : 35 percent, min.

Hardness (Brinell): for information only:
150 - 205 HB.

NON-DESTRUCTIVE TESTS:
The following tests shall be conducted:

1) Ultrasonic examination to BHEL standard AA 085 01 04 / AA 085 01 05
2) Liquid penetrate examination to BHEL standard AA 085 0131.

3) Magnetic particle examination to BHEL standard AA 085 01 33 and norms of acceptance
as per BHEL standard AA 085 01 34.

Norms of acceptance shall be as specified in BHEL order/drawing
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14.0

REPAIR OF CASTINGS

The manufacturer without the prior permission of BHEL shall not carry out repair of castings.

15.0 SCOPE OF THIRD PARTY INSPECTION:

16.0

17.0

18.0

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 test certificates shall be supplied unless otherwise stated in BHEL order,
preferably in the test certificate format annexed to this specification (Annexure -1).

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:

i) Dimensional inspection.
ii) Detail of heat treatment
iii) Chemical composition & unspecified alloying elements whenever called for

iv) Results of mechanical tests
V) Results of NDT tests.

PACKING AND MARKING

Castings shall be suitably packed to prevent corrosion and damage during transit. Machined
surfaces shall be properly protected with anticorrosive compounds. Each package or casting
(when supplied separately) shall be legibly marked with the following information.

AA 195 11: C.S. Castings - F.W. Quality
BHEL Order No.
Consignment/Identification No.

Melt No.

Weight

Supplier's Name

REFERRED STANDARDS (Latest Publications Including Amendments):

1. AA 023 04 02 2. AA 085 01 04 3. AA 085 0105 4. AA 085 01 31
5. AA 08501 34 6. ASTMA 216 7. ASTM A 370 8. 1S :8800
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS

SUPPLIERS'S NAME AND ADDRESS

1. Cuslomer : 8. Casl No. & Date :
2, TC No. & Date : 7. Batch No. :
3. PO No. : 8. Heat Code :
4. Process of Malling : 9. Spac.. No. :
6. Deoxidisation Process 10. Tes! Bar Slze
Il. CASTING COVERED BY T.C.
Si. No. DOrawing No. & item No. Description Quantity & Weight
12. CHEMICAL COMPOSITION (PERCENT)
Element C Si Mn s P L
As per  Min.
Spec. Max..
Actual Values.
13. HEAT TREATMENT
. (To be accompanied by Recorder Chart, wherever callod for]
Condiltion Temp."C Soaking Titnn. Hrs.. Cooling Medium
14. MECHANICAL PROPERTIES
Y.S. % E on
T.S. b % R.A. Hardness BHN Impact
mma [50Z% Prool)  Slo | Mn | Min.3vaues [|vawe, Joutes) Bend

As per ° Min.
Spec. Max.
Actual Values.

15. Surface Finish
{When called for in the order/drg)

16. DIMENSIONAL INSPECTION

17.NON-DESTRUCTIVE TESTS

Nature of Test Acceptance Level Instrument used Range Rosuits Any other delails

Ultrasonic

Radiographlc

Dye Penelrant/

Magnelic Particle
18, OTHER TEST S, IF ANY (MICRO-

Scoplc, Hydraulic, Ete.)

IDENTIFICATION ON
CASTING AS PER CFPS.

19.

We hereby certity thal the llams mentioned above have been tesled and inspected In our presence and are lound to be In
accordance with the drawings, specifications and purchase order.
Signature & Seal of the Inspecting Otlicer
(Purchase Representative) )
Date :
INSTRUCTION:

w) If steel Is produced by LD or Oxygen process, Nitrogen content should be furnished and shall not exceed 0.008%

b) Test Certliicales ara to be furnished as per Purchase Order anc Spechicallons, in A4 Size \ransparent paper.
-c)-All the antrias Including sigl o should be in black ink.

d} If testing Is dona by outside agencies, the original TCs shall be lurnished.
e) The aclual Test Certlicale may run Into more than one A4 slze paper, i needed, to faciillale filling up of delalls.

Signalure and Seal of the Chiet ol Quallty Coatrol
Chiet Metallurgist of the Supplier.

Dale :
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GREY IRON CASTINGS - Gr: FG 200

1.0 GENERAL
This specification governs the quality requirements of Grey Iron Castings having a tensile
strength of 200 N/mm?.
2.0 APPLICATION
Suitable for general engineering purposes.
3.0 CONDITION OF DELIVERY
As cast or cast and stress relieved or rough machined or rough machined and stress
relieved as specified in BHEL order/drawing.
Castings shall not be painted.
4.0 COMPLIANCE WITH NATIONAL / INTERNATIONAL STANDARD
Castings shall comply with the following national standards and also meet the requirements
of this specification.
IS: 210-1993 (RA-2004) : Grey Iron Castings
Gr: FG 200
5.0 DIMENSION AND TOLERANCES
Castings shall be true to the pattern / drawing.
Holes for machining up to and including 50mm in diameter are to be cast solid, unless
otherwise stated in BHEL order / drawing.
Unless otherwise specified in BHEL order/ drawing, untoleranced dimensions for the casings
shall be as per tolerance class 5 of BHEL standard AA 023 04 02.
6.0 MANUFACTURE
The castings shall be cast from the metal melted or refined in any suitable metallurgical
plant other than an iron ore smelting furnace.
All castings above five tonnes shall be mould cooled. Under mould cooling process, the
mould should not be disturbed until the hottest portion of the casting cools down to 300°C.
7.0 HEAT TREATMENT
Castings shall be artificially aged (stress relieving) by heating in a furnace to a temperature
of 520 to 580°C (recommended), whenever specified.
Test pieces shall also be heat treated along with the castings they represent.
Revisions : APPROVED :
€evisions :

36"™ MOM of MRC-FCF+HTM

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FCF+HTM)

Rev. No. 06 Amd.No. Reaffirmed Prepared Issued Dt. of 1% Issue

Dt:01.10.2005 | Dt: Year:04-11-2011 BHOPAL Corp. R&D December, 1977
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8.0 FINISH

All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned.
Whenever specified, the machined surfaces shall have the surface finish as indicated in the
drawing.

9.0 FREEDOM FROM DEFECTS

Castings shall sound, clean, free from defects such as porosity, blow holes, sand inclusions,
shrinkage's, cavities, hard spots, cold shuts, cracks, etc. which may adversely affect
machining and utility of castings.

10.0 CHEMICAL COMPOSITION

The composition of iron is left to the discretion of the manufacturer. (But limit of sulphur and
phosphorus may be specified by BHEL, if desired).

In case of special castings, the detailed chemical composition shall be as agreed between
BHEL and the manufacturer.

11.0 TEST SAMPLES:
11.1  Provision of Test Bars :

All the test bars shall be cast separately in sand moulds and the number of test bars required
shall be as specified in clause 11.2 below. They shall be cast at the same time and from the
same melt as the castings they represent..

The test bar material shall be identifiable with that of the castings represented.

When castings are subjected to heat treatment and the test bars shall be heat treated
together with the castings they represent.

11.2 Frequency Of Testing:
The number of tests required for each melt or batch of castings shall be as laid in table 1

below.
Table 1: Number of Tests
Group Mass of Individual Test Requirements Test
Castings Samples
*1 upto 12.5 kg One test for every 500kg of castings 3
or part thereof.
*2 over 12.5 kg and One test for every 1 tonne of castings 3
upto 50 kg or part thereof.
*3 over 50 kg and One test for every 2 tonnes of castings 3
upto 500 kg or part thereof.
*4 over 500 kg and One test for every 3 tonnes of castings 3
upto 1 tonne or part thereof.
5 over 1 tonne One test for every 4 tonnes of castings 3

or part thereof or one test for every casting
weighing 4 tonnes or more.

*In group 1, 2, 3 & 4 all castings represented by one test shall be poured from the same ladle
or same heat as the bars provided for the test.
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11.4

12.0

121

12.2

13.0

13.1

13.2

14.0

15.0

Size of Test Bars:

A test bar from which the tensile test piece is machined shall be cast as a uniform cylindrical
bar of 30mm diameter. The tolerance on the diameter shall be + 2mm, - 0 mm.

The minimum length of the test bar shall be 230mm.

Dimensions of Test Pieces:

Test pieces shall conform to the dimensions as per 1S:210.

Note: Test bars as specified above with proper identification and representative of the
castings shall be supplied along with the consignment for testing at BHEL works.

MECHANICAL PROPERTIES

Tensile:

The test pieces prepared in accordance with clause 11.0 shall show a tensile strength of

200 N/mm?, minimum, when tested in accordance with 1S:1608.

Hardness (Brinell)

Hardness shall be measured on actual casting at three different places. The castings shall
have a Brinell Hardness in the range of 160 to 220 HB, when tested in accordance with
IS 1500.
OPTIONAL TESTS
If specified in the drawing/order, the following tests shall be conducted.
Non-destructive Test
Magnetic Particle Inspection:

Magnetic Particle Inspection as per BHEL standard AA 085 01 33 and norms of acceptance
as per AA 085 01 34 at level 2.

Hydraulic:

Hydraulic test shall be conducted by the manufacturer. In case hydraulic testing as prescribed
on the BHEL order/drawing is not carried out at the manufacturer's works, the same shall be
carried out by BHEL after necessary machining. However, the manufacturer shall guarantee
against any leakage when tested at BHEL's end.

Test pressure and duration of test shall be as specified in BHEL order/drawing.

RETEST
Retest shall be done as per 1S:210.
REPAIR OF CASTINGS

Repair of castings shall not be carried out by the manufacturer without the prior permission of
BHEL.
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16.0

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.

Selection of test samples for mechanical tests and witness of mechanical tests.
Witness of Non-destructive tests as applicable.
Review of HT charts.

o &~ DN

Dimensional inspection.

17.0 TEST CERTIFICATES

18.0

19.0

Three copies of test certificates shall be supplied unless otherwise stated in order,
preferably in the test certificate format annexed to this specification (Annexure -1).

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

The following details shall be furnished in the test certificate:

1. Dimensional inspection
2. Detail of heat treatment
3. Hardness value

4. NDT

5. Optional tests called for in the drawing/order.

PACKING AND MARKING

Castings shall be suitably packed to prevent corrosion and damage during transit. Machined
surfaces shall be properly protected with anticorrosive compounds. Each package or
casting (when supplied separately) shall be legibly marked with the following information.

AA 19702: Grey Iron Castings-Gr: FG 200
BHEL Order No.
Consignment/Identification No.

Melt No.

Weight

Supplier's Name

REFERRED STANDARDS (Latest Publications Including Amendments):

1.1S:210 2.18:1500 3.1S:1608 4. AA 023 04 02
4. AA 08501 33 5. AA 085 01 34
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTING

SUPPLIERS'S NAME AND ADDRESS

1. Gustomer : 8. Casl Na. & Date
2. TC No. & Data : 7. Batch No. :

3, PO No, : 6. Heal Code :

4. Procesa of Malling : 8. Spac.. No, :

5. Deoxidieatlon Procoss 10. Tesl Bar Slze

. CASTING COVERED BY T.C,

Sl. No. Drawing No. & tem No. Daseripllon Quantlly & Waigh!

12, CHEMICAL COMPOSITION (PERCENT)

Efament c ] s [m | s P ' |
As per  Min. ]
Spec. Max.. -

Aclual Valusa,

13. HEAT TREATMENT
{To be accompaniad by Racordar Chaer, whorever callad for)

Condltion Temp.oC Soaking Jitna. Hrs., Cooling Madum

14. MECHANICAL PROPERTIES

¥.5, % Eon
T.5. h.5%0.2% Proot Gi % R.A, ) Hardnesa DHN Impact

Nz e | ses so | Mn Min. 3 Values |Value, Joutes{ Bond

As per ~ Min.

Speo. Max.

Actusl Valves.

15. Surtaco Finish
{¥hen callnd for in the ordor/drg)

18. DIMENSIONAL INSPECTION

17.NON-DESTRUCTIVE TESTS

Nature of Tast Acceptance Level Instrument usad Range Rosults Any olther details

Ultrasonle

Radiopraphic

Dye Panoirant/
Magnelic Parlkclo

18, OTHER TESTS, IF ANY (MICRO-
Scoplc, Mydraulle, Ele,}

19. IGENTIFICATION ON
CASTING AS FPER CPS.

We hereby certily thal tha Rems memicnad above have besn tested and kispecied tn our pr
accordance with tha drawings, specitications and purchase order.
Signature & Seal of the laspactlng Ofticar
{Purchmae Representalive)
Dale :
INSTRUCTICN : 5
a) If elool I» producad by LD or Oxygen procass, Nkrogen content should be furnished and shall not excesd G.009%
b) Tes Ceritlicaios aré to be lurniahed a3 par Purchasa Qrdar anG Speckicaltons, In Ad Slze ransparen! papar.
~c) Al the entrlas Including signature ahoukd be in black nx.
d) il lesting ls done by oviskde agencies, the original TCs ahall ke hwnished.
8) The actual Test Cerilicale may run Into mora than one A4 stze paper, 3 nesded, lo lacitilale Jlling up of Geltans.

and are lound 1o be (n

Signalure and Soal ol the Chvl ol Quality Contral
Chiet Metallurglst ol the Supplier.

Oale :
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1.0

3.0

4.0

5.0

6.0

7.0

2.0

GREY IRON CASTINGS - Gr: FG 260
GENERAL

This specification governs the quality requirements of Grey lron Castings having a tensile
strength of 260 N/mm?.

APPLICATION
Suitable for general engineering purposes.

CONDITION OF DELIVERY

As cast or cast and stress relieved or rough machihed or rough machined and stress
relieved as specified in BHEL order/drawing.

Castings shall not be painted.

COMPLIANCE WITH NATIONAL / INTERNATIONAL STANDARD

Castings shall comply with the following national standards and also meet the requirements
of this specification. :

IS: 210-1993
Gr. FG 260

: Grey Iron Castings

DIMENSION AND TOLERANCES
Castings shall be true to the pattern / drawing.

Holes for machining up to and including 50mm in diameter are to be cast solid, unless
otherwise stated in BHEL order / drawing. '

Unless otherwise specified in BHEL order/ drawing, untoleranced dimensions for the casings
shall be as per tolerance class 5 of BHEL standard AA 023 04 02.

MANUFACTURE

The castings shall be cast from the metal melted or refined in any suitable metallurgical
plant other than an iron ore smelting furnace.

All castings above five tonnes shall be mould cooled. Under mould cooling process, the
mould should not be disturbed until the hottest portion of the casting cools down to 300°C.

HEAT TREATMENT

Castings shall be artificially aged (stress relieving) by heating in a furnace to a temperature
of 520 to 580°C (recommended), whenever specified.

Test pieces shall also be heat treated along with the castings they represent.

Revisions ;

Cl: 30.5.2 of MOM of MRC-FCF+HTM

APPROVED ;
INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FCF+HTM) '

a

S 2

Rev. No. 06

Amd.No.

Reaffirmed

I_Dt:l)l.l().2005

Dt:

Year:

Prepared

BHOPAL -

Issued
Corp. R&D

Dt. of 1** Issue
December, 1977
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8.0 FINISH

9.0

10.0

11.0
1141

11.2

All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned.
Whenever specified, the machined surfaces shall have the surface finish as indicated in the
drawing.

FREEDOM FROM DEFECTS

Castings shall sound, clean, free from defects such as porosity, blow holes, sand inclusions,
shrinkage's, cavities, hard spots, cold shuts, cracks, etc. which may adversely affect
machining and utility of castings.

CHEMICAL COMPOSITION

The composition of iron is left to the discretion of the manufacturer. (But limit of sulphur and
phosphorus may be specified by BHEL, if desired).

In case of special castings, the detailed chemlcal composmon shall be as agreed between -
BHEL and the manufacturer.

TEST SAMPLES:

Provision of Test Bars :

All the test bars shall be cast separately in sand moulds and the number of test bars required
shall be as specified in clause 11.2 below. They shall be cast at the same time and from the
same melt as the castings they represent..

The test bar material shall be identifiable with that of the castings represented.

When castings are subjected to heat treatment and the test bars shall be heat treated
together with the castings they represent.

s

Frequency Of Testing:

The number of tests required for each melt or batch of castings shall be as laid in table 1
below.
Table 1: Number of Tests

Group Mass of Individual Test Requirements Test

Castings Samples
*1 upto 12.5 kg One test for every 500kg of castings 3
' -or part thereof.
*2 over 12.5 kg and One test for every 1 tonne of castings 3
upto50kg ~or part thereof.
*3  over50kgand One test for every 2 tonnes of castings 3
_ upto 500 kg or part thereof.
*4 over 500 kg and One test for every 3 tonnes of castings 3
- upto 1 tonne or part thereof.

5 over 1 tonne One test for every 4 tonnes of castings 3
: or part thereof or one test for every casting
weighing 4 tonnes or more.

*In group 1, 2, 3 & 4 all castings represented by one test shall be poured from the same ladle
or same heat as the bars provided for the test. :
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oS- &6 55

114
12.0
121

12.2

13.0

13.1

13.2

14.0

15.0

Size of Test Bars:

A test bar from which the tensile test piece is machined shall be cast as a uniform cylindrical
bar of 30mm diameter. The tolerance on the diameter shall be + 2mm, - 0 mm.

The minimum length of the test bar shall be 230mm.

Dimensions of Test Pieces:
Test pieces shall conform to the dimensions as per 1S:210.

Note: Test bars as specﬁ' ied above with proper identification and representatlve of the
castings shall be supplied along with the consignment for testing at BHEL works.

MECHANICAL PROPERTIES
Tensile:

The test pleces prepared in accordance with clause 11 shall show a tensile strength of
260 N/mm?, ~minimum, when tested in accordance with 1S:1608.

Hardness (Brinell)

Hardness shall be measured on actual casting at three different places. The castings shall

have a Brinell Hardness in the range of 180 to 230 HB, when tested in accordance with
IS 1500. ,

OPTIONAL TESTS

If specified in the drawing/order, the following tests shall be conducted.
Non-destructive test

Magnetic Particle Inspection:

Magnetic Particle Inspection as per BHEL standard AA 085 01 33 and norms of acceptance
as per AA 085 01 34 at level 2.

Hydraulic:

Hydraulic test shall be conducted by the manufacturer. In case hydraulic testing as prescribed
on the BHEL order/drawing is not carried out at the manufacturer's works, the same shall be

carried out by BHEL after necessary machining. However, the manufacturer shall guarantee
against any leakage when tested at BHEL's end.

Test pressure and duration of test shall be as specified in BHEL order/drawing.
RETEST

Retest shall be done as per 1S:210.

REPAIR OF CASTINGS

Repair of castings shall not be carried out by the manufacturer without the prior permission of.
BHEL.
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16.0  SCOPE OF THIRD PARTY INSPECTION:

17.0

18.0

19.0

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 test certificates shall be supplied unless otherwise stated on order,
preferably in the test certificate format annexed to this specification (Annexure -1).

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

their dispatch documents to facilitate quick clearance of the material.

The following details shall be fumnished in the test certificate:

1. Dimensional inspection

2. Detail of heat treatment

3. Hardness value

4. NDT

5. Optional tests called for in the drawing/order.

PACKING AND MARKING

Castings shall be suitably packed to prevent corrosion and damage during transit. Machined .
surfaces shall be properly protected with anticorrosive compounds. Each package or
casting (when supplied separately) shall be legibly marked with the following information.

AA 19703: Grey Iron Castings-Gr: FG 260

- BHEL Order No.

Consignment/Identification No.

Melt No.

Weight -

Supplier's Name

REFERRED STANDARDS (Latest Publications Ihcluding Amendments):
1.18: 210. 2.18:1500 - 3.18:1608 4. AA 023 04 02

4.AA 0850133 5.AA 0850134
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTING

SUPPLIERS'S NAME AND ADDRESS

1. Gustomer : ) 8. Cast No. & Date :
2, TC No. & Dale : . 7. Batch No, :

3, PONo, : 8. Heat Code :

4. Process of Melting : 8. Spec.. No. :

6, Deoxidluation Process . 10.  Test Bar Slzo

H. CASTING COVERED BY T.C,

. 1. No, Drawing No. & Htem No. Description Quaniity & Waight

» 12. CHEMICAL COMPOSITION (PERCENT)
Element [+ sl Mn S P

As per  Min,

Spec, Max,.

Aclual Vatues.

13. HEAT TREATMENY
{To be accompanied by Recorder Charl, wherever called lor)

Condition ) Tamp."C. Soaking Vitna, Hrs., Cooling Medium
14. MECHANICAL PROPERTIES
Y.8 % Eon
T.S. bl % R.A. ]Hardness BHN Impacl
mmz [ e ") sec'so | M |Min3vaes |value, Joules] Bond
- As per ° Min.
Spec. Max.
Aclusi Values.

15. Surface Finish *
(When called ior In the order/drg)

16. DIMENSIONAL INSPECTION

17.NON-DESTRUCTIVE TESTS
Nature of Tast Acceptance Level | Instrument used -

" Range Resulls Any other delails

Ultrasonic

Redicgraphlc

Dye Perotrant/
Magnetic Panticla

18, OTHER TESTS, IF ANY (MICHO-
Scople, Hydraulle, Etc.)

10, IDENTIFICATION ON
CASTING AS PER CPS,

Wa hereby cariity thal the (tams mentioned above have been tested and Inspected I our presence and ara found to be In
accordance with lhe drawings, spaciticallons and purchase order.

Signature & Seal of ihe inspecting Olficer

(Purchase Represenlative) '
Oate . . Dale :
INSTRUCTION:

) #l steel Is produced by LD or Oxygen process, Niropen content should be fumished and shali not exceed 0.009%

b) Teat Cartlficales ara 1o ba turnished as per Purchnse Order and Speciicalions, in A4 Size transparent paper.
- -¢)Al the anirles including signature should be in black Ink.

) If testing Ia dona by outside agencles, the original TCs shall be Jurnished.
@) The aclval Test Certiicale may run Into more than one A4 slze paper, ¥ naeded, o Inciliiate filling up of delalts.

Signature and Sqal of the Chief ol Qualily Conlrol
_ Chlet Malallurgiat of the Supplisr.




ANNEXURE--RC-LOT-BA17

S.No

MaterialCode

Description

Qty(Nos)

LOT

RV1970100010*

M.S.B.LINER (HY-19.01) - FULLY M/CD GCI CASTING AS PER
DRG. 36127600046/04 WITH MATL AS PER SPECN.
AA19702/06

12

12

RV1970100133

TRUNNION BUSHING RETAINER- T.E. (HY-95.00) - FULLY M/CD
GCI CASTING AS PER DRG. 36137600064/02 WITH MATL AS
PER SPECN. AA19702/06

175

50

RV1970100257

STAR WHEEL (HY-4.06) - FULLY M/CD GCI CASTING AS PER
DRG. 46137600096/03 WITH MATL AS PER SPECN.
AA19702/06

50

55

RV1970100478

INSPECTION HOLE COVER (HY-167.1.10) - FULLY M/CD GClI
CASTING AS PER DRG. 36148000347/02 WITH MATL AS PER
SPECN. AA19702/06

75

25

RV1970100494

M.S.B.LINER VAR-01 (HY-305.01) - FULLY M/CD ITEM AS PER
DRG. 26120000404/04 WITH MATL. AS PER SPECN.
AA19702/06

60

25

RV1970100524

M.S.B.LINER VAR-01 (HY-305.02) - FULLY M/CD ITEM AS PER
DRG. 26120000408/04 WITH MATL. AS PER SPECN.
AA19702/06

55

25

RV1970100532

M.S.B.LINER 'VAR-01' (HY-305.03) - FULLY M/CD GCI CASTING
AS PER DRG. 26120000397/04 WITH MATL AS PER SPECN.
AA19702/06

50

25

RV1970100559

M.S.B.LINER 'VAR-01' (HY-305.04) - FULLY M/CD GCI CASTING
AS PER DRG. 26120000399/04 WITH MATL AS PER SPECN.
AA19702/06

60

30

RV1970100575

M.S.B.LINER 'VAR-03' (HY-305.05) - FULLY M/CD GCI CASTING
AS PER DRG. 26120000397/04 WITH MATL AS PER SPECN.
AA19702/06

60

30

10

RV1970100591

MILL SIDE INSP. DOOR (HY-209.01) FULLY M/CD GCI CASTING
AS PER DRG. 36127600042/06 WITH MATL AS PER SPECN.
AA19702/06

18

18

11

RV1970101091

T.S.END CAP - FE (HY-903.03) - FULLY M/CD GCI CASTING AS
PER DRG. 16108801034/03 WITH MATL. AS PER SPECN.
AA19702/06

30

15

12

RV1970101105

TS END CAP -TE (HY-903.10) - FULLY M/CD GCI CASTING AS
PER DRG. 16108801035/03 WITH MATL. AS PER SPECN.
AA19702/06

26

15

13

RV1970101156

INSPECTION HOLE COVER (HY-960.01.A.10) - FULLY M/CD GClI
CASTING AS PER DRG. 46149600358/02 WITH MATL AS PER
SPECN. AA19702/06

85

30

14

RV1970101164

INSPECTION HOLE COVER (HY-390.08) - FULLY M/CD CASTING
AS PER DRG. 36139600231/01 WITH MATL AS PER SPECN.
AA19702/06

12

12

15

RV1970101245

M.S.B.LINER SET (HY-019.C) - FULLY M/CD CASTINGS AS PER
DRG. HY-019.C WITH MATL AS PER SPECN. AA19702/06

30

10




16

RV1970200014

LOWER BRG & PUMP HSG (HY-23.0) - FULLY M/CD GCl
CASTING AS PER DRG. NO. 16117600083/04 WITH MATL AS
PER SPECN. AA19703/06

35

15

17

RV1970200073

SEP.BOTTOM LINER (VAR.03) (HY-029.03) FULLY M/CD GClI
CASTING AS PER DRG. NO.36137600084/05 WITH MATL. AS
PER SPECN. AA19703/06

15

10

18

RV1970200081

UPPER JOURNAL HOUSING (HY-36.0) - FULLY M/CD GCI
CASTING AS PER DRG. 26137690004/08 WITH MATL AS PER
SPECN. AA19703/06

250

50

19

RV1970200090*

TRUNNION SHAFT END CAP (TE) (HY-38.00) - FULLY M/CD GCl
CASTING AS PER DRG. 16137600018/04 WITH MATL AS PER
SPECN. AA19703/06

100

25

20

RV1970200170

UPPER JOURNAL HSG.(HY-65.0) - FULLY M/CD GCI CASTING AS
PER DRG. 36036000109/07 WITH MATL AS PER SPECN.
AA19703/06

45

20

21

RV1970200197

OIL COLLECTOR (HY-74.0) - FULLY M/CD OIL COLLECTOR AS
PER DRG. 36117600012/05 WITH MATL AS PER SPECN.
AA19703/06

15

15

22

RV1970200219

THRUST BRG. HSG. CAP (HY-82.0) - FULLY M/CD GCI CASTING
AS PER DRG. 36117600006/07 WITH MATL AS PER SPECN.
AA19703/06

21

10

23

RV1970200227

TRUNNION SHAFT END CAP (FE) (HY-93.00) - FULLY M/CD GCl
CASTING AS PER DRG. 16137600019/04 WITH MATL AS PER
SPECN. AA19703/06

108

25

24

RV1970200251

THRUST BEARING HOUSING (HY-148.0) - FULLY M/CD GClI
CASTING AS PER DRG. 36117600005/08 WITH MATL AS PER
SPECN. AA19703/06

28

20

25

RV1970200303

LOWER BRG.& PUMP HOUSING COVER (HY-150.00) - FULLY
M/CD GCI CASTING AS PER DRG. 26117600001/09 WITH MATL
AS PER SPECN. AA19703/06

15

15

26

RV1970200324

UPPER BRG.HSG.(HY-158.0) - FULLY M/CD GCI CASTING AS PER
DRG. 36117600023/03 WITH MATL AS PER SPECN.
AA19703/06

15

15

27

RV1970200340

RADIAL BRG.HSG. (HY-168.0) - FULLY M/CD GCI CASTING AS
PER DRG. 26117600006/09 WITH MATL AS PER SPECN.
AA19703/06

30

15

28

RV1970200430*

UPPER BRG. HSG. - TIGHT FIT (HY-158.A) - FULLY M/CD GCl
CASTING AS PER DRG. 26118090077/05 WITH MATL AS PER
SPECN. AA19703/06

20

10

29

RV1970200456

TRAMP IRON SPOUT BODY (HY-182.01) FULLY M/CD GClI
CASTING AS PER DRG. 16157600029/03 WITH MATL AS PER
SPECN. AA19703/06

11

10

30

RV1970200464

TRAMP SPOUT ADAPTOR (HY-182.02) - FULLY M/CD GCI
CASTING AS PER DRG. 26157600057/03 WITH MATL AS PER
SPECN. AA19703/06

10

10

31

RV1970200599

SEP.ACCESS DOOR (HY-171.C.10) - FULLY M/CD GCI CASTING
AS PER DRG. 36137600060/05 WITH MATL AS PER SPECN.
AA19703/06

40

20




32

RV1970200715

TRANISITION PIECE (TY-342.00) FULLY M/CD ITEM AS PER
DRG 24720000123/02 WITH MATL AS PER SPECN.
AA19703/06

16

10

33

RV1970200723

TRUNION BUSH. RET. (HY-311.A.39) - FULLY M/CD GCI
CASTING AS PER DRG. 36100000523/01 WITH MATL AS PER
SPECN. AA19703/06

250

50

34

RV1970200839

TRAMP IRON SPOUT BODY (HY-350.01) - FULLY M/CD GCI
CASTING AS PER DRG. 26110000566/05 WITH MATL AS PER
SPECN. AA19703/06

96

25

35

RV1970200898

T.S.END CAP-FE 'VAR-02' (HY-313.05.A) - FULLY M/CD GClI
CASTING AS PER DRG. 16100000256/06 WITH MATL AS PER
SPECN. AA19703/06 (WITH METRIC THREAD)

100

20

36

RV1970200906

T.S.END CAP-TE 'VAR-01' (HY-313.04) - FULLY M/CD GClI
CASTING AS PER DRG. 16100000257/05 WITH MATL AS PER
SPECN. AA19703/06

20

12

37

RV1970200914

T.S.END CAP-FE 'VAR-01' (HY-313.05) - FULLY M/CD GCl
CASTING AS PER DRG. 16100000256/06 WITH MATL AS PER
SPECN. AA19703/06

20

12

38

RV1970200922

T.S.END CAP-TE 'VAR-02' (HY-313.04.A) - FULLY M/CD GClI
CASTING AS PER DRG. 16100000257/05 WITH MATL AS PER
SPECN. AA19703/06 (WITH METRIC THREAD)

76

25

39

RV1970200973

T.S. END CAP - THRUST END (HY-1102.03) - FULLY M/CD GClI
CASTING AS AS PER DRG. 16100401191/02 WITH MATL AS PER
SPECN. AA19703/06

21

10

40

RV1970200981

FULLY MACHINED T.S.END CAP -FREE END (HY-1102.10) AS AS
PER DRG. 16100401192/01 WITH MATL. AS PER SPECN.
AA19703/06

25

15

41

RV1970200990*

FULLY MACHINED TRUNION BUSHING RETAINER (HY-1102.09)
AS AS PER DRG. 36100402324/01 WITH MATL AS PER SPECN.
AA19703/06

60

20

42

RV1970205130*

UPPER SKIRT ASSY (HY-24.0) - FULLY M/CD & ASSEMBLED GClI
CASTING AS PER DRG. 26117600022/05 WITH MATL AS PER
SPECN. AA19703/06

25

10

43

RV1970100028

M.S.B.LINER (HY-19.02) - FULLY M/CD GCI CASTING AS PER
DRG. 36127600049/05 WITH MATL. AS PER SPECN.
AA19702/06

15

15

44

RV1970100036

M.S.B.LINER (HY-19.03) - FULLY M/CD GCI CASTING AS PER
DRG. 36127600051/04 WITH MATL AS PER SPECN.
AA19702/06

15

15

45

RV1970100044

M.S.B.LINER 'VAR-01' (HY-19.04) - FULLY M/CD GCI CASTING
AS PER DRG. NO. 36127600050/06 WITH MATL. AS PER
SPECN. AA19702/06

15

15

2310




PROJECTION

OF BHARAT HEAVY- ELECTRICALS LIMITED.

ER NOJ 1-E INFORMATION ON THIS DOCUMENT IS e PR

S.NO.

MATL. SPECN.

MG . ALL DIMENSIONS AxE v mm.
ALTERED REV.[DATE | ALTERED REV.|DATE | ALTERED
CHECKED .[CHECKED CHECKED
_ APPROVED APPROVED APPROVED
Z
:
. B
e S
-
S
=
> .
5=
g
5
% o
3 ' l ¢ '
8| MSBLINER ST.O3 HY=19.06 | 4 3—61—276—00050 N 3332
5 - | » AAI9702 1
7 . R23
21y 5.8 LINER .Hy—.ﬂ.g;os.;. 3-61-276-00051 —va7ms .l S
M.S.B.LINER HY—19.02| < | 3—61—276-00048 ™ 3375762 1]
- 4238
M.S.B. LINER HY-19.01 1 | 3—61—276—00046 AA19700 l 3
. MATL. CODE UNIT' WT.(Kg.)
DESCRIPTION . DRAWING NO. ‘

ary.

REF. DRG. NO."|COM. .

TYPE OF PRODUCT OR

~LIT

AN LR SHATOAMER/BROUECT . « i

'3?‘7?-;-,- PR

|l
{ . ) - NAME DATE
e BHARAT HEAVY ELECTRICALS LTD. ,

. |: ? VARANASI DRN. D.BASAK 20.12.07 | NO.OF
| &L ; VAR.
= —0 : CKD. S.TEWARI 20.12.07
2 _|zs APPD. | V-KUMAR 20.12.07

N .
Q 3 W]
| = ipepT. P&D | - WEIGHT(K.G.) | REF.TO ASSY.DRG. ITEM NO. | NO.OF
. T U
12 |o5 CODE.
x| & | TE DRAWING NO. REV.
5 |58 HY=019.C
= ' - — . A
' |¥35 | MSB. LINERS SET - | Q0
1=

sHT.ND, O

T
| MODE SHT




- . BtHnEoLt HlElePl VARANASI s ”/;

XRkKEkXRKKEXK KR XKk KA XKkKk Xk XX &

QUALITY PLAN

)

AA-19703 6.C.1.6r.25 - Fully Hachined
$1.No. ! Component/Operat ion iCharacteristic Checked i Type/Hethod jExtent iReference  |Acceptence [Format of |_Agency_ IRemarks .
' D ‘ tof Check jof Check  !Documents  Norm 'Record PNy
] 1 ] ) i 1 [} t 13 | 1
(P I [ } 1 1 1 [P | 1
1.0 )Casting i1, Composition iChenical i1 Sample  |Tech.Specn, |Tech.Specn, | T.C. 134202
' ! | 1Analysis iper melt  }AA19703 14A19703 ! T
H 11, Heat Treatment 1H.T.Chart 11 Sample per| -do- t.~do~~ HT.Chart 13 1-12 |
| | i EH.T'batch i ] | i ] ) i
i } ) ) | i 1 | [
! 1111.Mechanical Properties |Hechanical Test | -do- | -do- - l ~do- 1 T.C. 13-
! liv. Surface Defects 1Visual . 100%  |Free from Free from |Inspection 312 |- !
! ! ! ! ! IDefects iDefects = !Report N I
H v, Dimensions 1 Heasurenent 1100% by VEND!Drawing Drawing ~ IDimensional |3/}- 12 |
! ! I ' iRandon 102 | _ ! iReport 2
i ! ? iby BHEL | } i Pl
2.0 lIn Protess 13, Dimensions 'Heasurement 1100% by VEND!Drawing \Drawing iDimensional |3/}~ 12 |
| (After machining) ' ' iRandom 10% | ! 'Report S
! { S ' by BHEL ) i | oo
! 111, Tapped Holes check twith Plug Guage | 1008 | ---- P m=do-- J3/1- 12 )
] 1 | 1 1 1 ] I2 ) | ]
| i 1 } | 1 ] i i 1 t
3.0 [Final Inspection 13, Cleanliness Wisual N 1 S B tInspection 13 12 |- |
] | [} 1 ] ’ I} IReport t i [} 1
i | 1 1 ] i 1 1 [} 1] ]
! {11, Identification & ‘Punching Heat No} 1008 | ---- RS 'Inspection {312 1-
! I HMarking 1Po.No.,Drg.No. & | ! ' iReport b
! ' tInspector Seal | I ! | I
! i11i.Prevention (from rust) |Visual I 111} S R R yo==do-- 13121 |
1 1 1 ‘ 1 1 | 1 ! 1 1 ¥
| ] ] I 1 ] 1 o el
Q.P.NojRV/C&F/09 |Approved By 15.C.RAI '
l : ! ! a \LEGEND ¢+ P = PERFORM TC = TEST CERTIFICATE
DATE 118/05/94 ISignature & Date H— Y 'S P W= WITNESS -
! ! L HES E\*«%LQ EY V = VERIFY HT = HEAT TREATHENT
PageNo!1 of 1 | BHEL D VANAGER (P &TH 3 = VENDOR/SUPPLIER
| | { puel HERE . | 2 = BHEL

VARANASH



P - L
Sy 8. H.E.L. H.E.R.P. VARANASI
QUALITY PLAN
#4-19702 6.C.1. 6r. 20 FULLY MACHINED
CESERESE L s ESSESESeees T |‘ ““““ “
; §1.Ho. Component/Operation 1Characteristic Checked i Type/Hethod 1Extent iReference  !Acceptence (Format of :‘Agency ' Remarks
‘ ! ! 1of Check 10f Check  !Documents !Norw {Record AL HE
1 i N i ! 1 | ] (14 TR
” l i 1 1 ! t I
1.0 ECasting 11, Composition iChemical i1 Sample  }Tech.Specn. !Tech.Specn, $ 4L 8.0 ¥
! : 1Analysis iper melt 'AA19702 1AA19702 ! iHEE
. 111, Heat Treatment 'P I.Chart - '1 Sample | -do- ; ~do- HoT.Chart 13 1= 17
- ) ! : iper melt | i | iFE R
{ 1111, Nechanical Properties ‘r&echamcal Test | -do- i —do- 1 -do- ILE <Rl
1 | I l | ‘ 11 [
h ! t i P
; 11V, Surface Defects {Visual 1008 iFree from !Free from :Inspection 133201
- ! : | | idefects |defects  !Report 4] § |
! V. Dimensions \Keasurement '100’ by VEND|Drawings  !Drawings 1Dimensional 3012
: ! ! ‘Randor 108 ! . H iReport 20 1)
: ; ! ! by GHEL T it L
‘f 2.0 JIn Process 11, Dimensions Heasurenent 1100% by VEND! Dravnngs iDrawings ! -go- -2
) 1 (After machining) : ) iRandow 103 | i i i
| | | iby BHEL | i : E RN
! 111, Tapped Holes- Check ,mth plug gauge | 1003 ! --- b i =do- :3{{- +4 .
N ) 1 1 ! 1 1291 1 -
| i i ] | 1 €n o
3.0 Final Inspection i, Cleanliness '\hsual poo 1008 ) - j === iInspection 1312 - ;
- 1 1 . | 1 1 { ’Report (R
H i | | i ! L =
| 111, Identification & 'Pumhmg Heat Noj 1008 ! --- |- i -do- 1312 1-
! ! Karking 1Po.Ho.,Drg.No. & ! : ! : NN
\ : : 1 Inspector Seal { : : ! P # o
; (111, Prevention (from rast)!Visual b0t ) --- i ! =do- 1302--
] 1 1 ] ] ) 1 ] i} ] i
| i ) 1 1 l e i
N~ 0.P.NojRV/C&F /12 'Approved By 1S.C.RAI H
! ! ﬂ 1 LEGEND P = PERFORN TC = TEST CERTIFICATE
DATE  120/05/94 }S1gnature & Date ; L W= WITNESS
! ! ! b " Y = VERIFY HT = HEAT TREATHENT
1 1 1 p 1 = !
Pa9eNo:1 of 1 : BHEL ; % ? Smg/t ,: g ; g}E{SIL)OR/SUPPLIER
] ] s " g
"B }'I E L H EJ pu P (
/ %hiv pur, Vaca b \



[ &Fog =y )

BHARAT HEAVY ELECTRICALS LIMITED
Ramachandrapuram, Hyderabad — 502 032, INDIA

QW -482 WELDING PROCEDURE SPECIFICATION (WPS)

Welding Procedure Specification No.:WE006  Date: 02.08.86  Supporting PQR No.: 516, Dt : 11.05.10
Revision No.: 07 Date: 24.04.2016

Welding Process (es) : SMAW Type (s) : MANUAL

JOINTS (OW 402)

Joint Design: As per manufacturing drawing (groove/fillet)

Root Spacing : As per manufacturing drawing

Backing (Yes) : for double side butt welds and backing strip joints

(No) : for single side welds

Backing Material (Type) : Base metal / Weld metal
Metal: Yes Non-Fusing Metal: No

Retainer: No

BASE METALS (QW - 403)

P.No.: [ Group No.: / &2 TO P.No.: / GroupNo.: / &2

OR
Specification type & grade: -------- to Specification type & grade : -------
OR
Chemical Analysis & Mechanical Properties: ---to Chemical Analysis & Mechanical Properties: ----

Thickness Range :
Base Metal : Groove: 5.0 mm to 38 mm ** Fillet : all sizes

Deposited pass thickness > 13mm — Not Permitted

Other : None

Filler Metals (QW — 404)

SMAW

Spec. No. (SFA) 5.1
AWS NO (CLASS) AS5.1(E7018)
F. No. 4
A. No. 1
Size of Filler Metals Dia 2.5, 3.15, 4.0, 5.0mm
Filler Metal Product Form N.A
Supplemental Filler Metal N.A
Deposited Weld Metal
Thickness Range :  Groove: 38 mm Manx.

Fillet: 38 mm Max Throat
Electrode Flux (Class) Basic
Consumable Insert No
Max. Bead Thickness 5 mm

** Note : For Unequal thicknesses base material thickness qualified upto S0mm and weld metal thickness
limited to 38mm max.

Rev : 07 — Note added regarding base material thickness




WPS No : WE006, Rev : 07

POSITIONS (QW-405)

Position(s) Groove : ALL POSITIONS
Welding Progression: UP for Vertical

Down —Not permitted
Position (s) Fillet: ALL

POSTWELD HEAT TREATMENT (QW-407)
Not Permitted

Temperature Range: NA

Time Range: NA

Other : None
Other : None
PREHEAT (QW-406) GAS (QW - 408)
Percentage Composition
. . Mixtur Flow R
Preheat Temp Min: /0 °C min for < 31mm Gas(es) ture o ate
100 ° C min for 31mm and above Shielding : N.A i} i}
Interpass Temp Max: 300 ° C Trailing : N.A } }
Preheat Maintenance: Minimum specified temperature Backing : N.A i} i}
for every restart Other : None
Other : None
ELECTRICAL CHARACTERISTICS (QW-409)
Weld Filler Metal Current s Wire Energy Volts Travel
Pass Process | Classifi- Diam- type & (Relllrl1p;) feed O%POWEI (Ra(; se) sri‘éil Other
(es) cation eter Polarity & speed (Range) & P
Root& | SMAW E 7018 2.5mm DCEP 60 — 90A N.A N.A 22-34V N.A String for
Subs- |5 do- | 315mm | -do- | 100-150A | -do- | -do- do- | -do- |  [Jorizonial;
equent Others Weave
as -do- -do- 4.0mm -do- 150-200A -do- -do- -do- -do- (Max 3 times
requi- -do- 5.0mm | -do- | 200-260A | -do- -do- -do- do- | Flectrode Core
red Dia)

Pulsing Current : NA

Tungsten Electrode Size and Type : N.A

Mode of Metal Transfer for GMAW (FCAW): N.A

Heat Input : N.A

Others : None

TECHNIQUE (QW-410)

String or Weave Bead: string and/or weave

Initial / Interpass Cleaning : chipping / brushing / grinding

Oscillation : N.A
Multiple or Single Pass : Multiple pass
Closed to out chamber : N.A

Use of thermal processes : N.A

Orifice or Gas Cup Size : N.A

Method of Back Gouging: grinding/gouging
if required

Contact tube to work distance : N.A
Multiple or Single Electrodes : Single electrode

Peening : Not allowed

Other : Clean weld area to remove oil, rust, grease, etc. prior to welding.

Prepared by
e

Welding Engineer

Approved by

@\/

HEAD / Welding Engg
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