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1630351 /2023/&&[9%034203  BHARAT HEAVY ELECTRICALS LIMITED - BHOPAL ;:;‘;‘-’5;’ O -:20‘-“33
VM DEPARTMENT : A-FORM DATE  09-AUG-23
£ ESTIMATE SHEET FOR ISSUE OF MATERIAL/COMPONENTS FROM BHEL DATE : 16-AUG-23
FORM NO BP-0021 CHECKLIST PAGE VR W]
{ DEPARTMENT : 201 PROJECT 3 PO NO : A20IM33  END PRODUCT : TUBE PLATE “
[ INDENT NO : 220130202 WORK ORDERNO  : 12071S11960 PO DATE : DELY REQD 30112023 3
| INDENT DATE : 05082023 MATERIAL ISSUE DIV : 201 SUPP CODE : SUPENANE e N e o i) oy
Ao o Y N DR EAINS Ol-:i?ﬁfSHED GODDS . U
A-SLNO POITNO PIITNO  QUANTITY REQUIRED UNIT  SHOPNO t_)F_ST CD COSTCD H.CELL

"DESCRIPTION OF SU UB-ASSEMBLY/ITEM & WEIGHT/VOLUME/AREA
FREE ISSUE MATERIAL PER UNIT OF FINISHED GOODS W PR e

INIATL 0 [ OTYPSL. . . 'PSL'C RATEDPSI, TOTAL MATL = ISSUE PSL/ SMIV/ MATERIAL TARRIF MATL
CODE UNIT UNIT UNIT TO BE ISSUED UNIT WIP  PPMIVNO  VALUE HEAD ISSUE QTY
DESCRIPTION OF FREE ISSUE MATERIAL AND WEIGHT VOLUMEAREA = U e R
T S T T e S M P | B g T o Y e T T T T S M Ao T, Ve
' SS CLADDED, MACHINED TUBE PLATE DRG 01681740006 :
ST4120718000 10000 NO  393590.000 4.00 NO WP £574360.000 1:0000
TUBE PLATE FORGING AS PER DRAWING NUMBER 21681740017 REV 7 RAW MATERIAL WEIGHT-913 KG APPROX., FINISH WEIGHT-622 KG APPROX.. FOR EACH NO.
b £) 2 0 3 2.000 NO 201 301, . 201
SS CLADDED, MACHINED TUBE PLATE DRG 01681740007
ST4120718018 10000 NO  393590.000 4.00 NO  WIP 1574360.000 1.0000
TUBE PLATE FORGING AS PER DRAWING NUMBER 21681740017 REV 7, RAW MATERIAL WEIGHT-913 KG APPROX. . FINISH WEIGHT-622 KG APPROX. FOR EACH NO.
3 0 3 4000 NO 201 201 R |
SS CLADDED, MACHINED TUBE PLATE DRG 01681740012
ST4120718026 10000 NO  815710.000 400 NO  WIP 3262840.000 1.0000
TUBE PLATE FORGING AS PER DRAWING NUMBER 21681740037 REV 5, RAW MATERIAL WEIGHT-1897 KG APPROX. . FINISH WEIGHT-1363 KG APPROX. FOR EACH NO.
4 0 4 4.000 NO 201 00 201
SS CLADDED, MACHINED TUBE PLATE DRG 01681740013 il
ST4120718034 1.0000 NO  815710.000 4.00 NO  -WIP 3262840.000 10000
TUBE PLATE FORGING AS PER DRAWING NUMBER 21681640037 REV 5, RAW MATERIAL WEIGHT-1897 KG APPROX, FINISH WEIGHT-1363 KG APPROX. FOR EACH NO.
5 0 : 2000 NO 201 201 201
HE4120091040 1.0000 NO 50000.000 2.00 NO WIP 100000.000 1.0000
MOCK- UP PLATE 200 MM X 200 MM X [10 MM TK K ro s - SR Ll
I MATERIAL TOBE ISSUED ON . FREEISSUEBASIS ~ SIGNATURE O f\'T"oR —7 T SIGNATURE OF ASC EXECUTIVE |
2TRANSPORT TO BE PROVIDED BY :- SUPPLIER NAME N"’ ‘“‘9\“““ NAMIE ‘
3.EXCISE DUTY ON ISSUE MATL TO BE BORNE BY :- 'T’és'c“ A m&\ W [T)::ﬁ\n?)T\]g\
4SCRAP TO BE RETURNED :- NO /01 “0\‘\‘ 0,», e L
S INVARIABLY ISSUE WT. TO BE RECORDED ON SMIV/PMIV : <« gﬂ(‘\/s‘“g.\. . e
RPT-101 IR D Ny e e e R O @ﬂ{“’m@/ e R
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A-FORM NO A201M33
1630351/2023/I-I5EP,A~SC34203 BH ARAT HEAVY ELECTRICALS LIMITED - BHOPAL ki :
MM DEPARTMENT A-FORM DATE  09-AUG-23
ESTIMATE SHEET FOR [SSUE OF MATERIAL/COMPONENTS FROM BHEL DATE . 16-AUG-23
FORM NO BP-0021 CHECKLIST PAGE s iy
A-SLNO POITNO PUITNO  QUANTITY REQUIRED UNIT  SHOPNO DESTCD COSTCD  H.CELL
'DESCRIPTION OF SUB- AbSE\IBLY/iTE\lA.\\F!GHT/\ OLUME/AREA ' PG T R B A R s My R e
: EREE ISSUE MATERIAL PER UNIT OF FINISHED GOODS e R P DR e R
'MATL -~ QIYWPSL . - - PSL . RATEPSL . TOTALMATL . | ISSUE’PSIJ- SMAV/." .. MATERIAL . . TARRIE. . MATL - 7 -
HEAD ISSUE QTY

CODE UNIT UNIT UNIT TO BE ISSUED L\lT WlP PP\I]\'.\'() VALUE

DESCR]PT[O\ OF FREE ISSUE MATERIAL AND W EIGHT /VOLU \IE AREA

REMARKS CHANGE IN EXISE DUTY PAID FIELD.
TOTAL NO OF CANCEL ITEM 0

| MATERIAL TOBE ISSUEDON:-  FREE ISSUEBASIS g SIGNATURE OF INDENTOR™ Ty “‘.\ \
2. TRANSPORT TO BE PROVIDED BY :- SUPPLIER NAME T o “‘d‘
3.EXCISE DUTY ON ISSUE MATL TO BE BORNE BY :- “F“‘@“mo W‘% \w\“ S |
o g . THEPW WO
4.SCRAP TO BE RETURNED :- NO ,S‘ anoPR-
S INVARIABLY ISSUE WT. TO BE RECORDED ON SMIV/PMIV
: £l o @,'&"3 Qe
RPT-101 o
s R R iy TR N Y A\ .

AFORM TOTAI

SIGNATURE OF ASC EXECUTIVE

NAVIE
DESIGNATION
TELEPHONE

9774400.000
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1630351/2023/HEP-ASC34203

Additiona! points to be incorporated in tender for Pl 220130202

Conditions

| Mock-up plate shall be issued by BHEL for carrying out operation as per

technical annexure A & applicable QA plan. Vendor shall have to collect !

| the same on receipt of order at their own cost. VVendor shall have to lift :

tube plate forgings from BHEL Bhopal after successful execution of |
operation of mock-up plate.

The mock up plate shall be returned to BHEL along with first supply
without tying any commercial value to it.

Bidders to note that final welding over lay of 6mm shall be required as per
applicable drawing.

| Scrap generated, if any, to be retained by the vendor free of cost. GST on
the scrap generated shall be recovered by BHEL from the bidder.

\ ¥
>

|
i
|
|
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For performing of welding overlay of stainiess steel material, machining & drilling on Tube sheet of

Tarapur

The bidder shall produce documentary evidence (wherever called) / confirmation for technical
compliance along with their offer against each point.

S. no.

Criteria

Confirmation / Documents
required to be submitted in
support of claim

Bidder to have a valid calibrated PMI tester (calibrated by NABL
accredited lab) to ensure chemical composition of undiluted
cladded surface. In case the tester is not available in-house,
same can be outsourced subject to having valid calibration
record.

S s . EeoN st Bkl o el
Bidder to use calibrated UT testing instruments & facility. In case

UT facility is not available in-house, name the agency who shall
be doing it finally. In any case UT to be done by ISNT / ASNT
Level-Il while doing UT.

| Bidder to have WPS and PQR of welding overlay of SS on CS

material duly approved by any govt. agency

(Yes/No)

(Yes/No — Name of the agency
in case such in-house facility is
not available)

(Yes/No) Vendor to submit
such approved WPS and PQR

'Raw material for SS overlay (as mentioned in drawings in

tender) to be procured by the bidder from reputed supplier
along-with original co-related TC only. In case original co-related
TC is not available along-with the procurement, same requires
to be tested at any NABL approved lab duly withessed by BHEL-
IA to ensure its chemical properties meeting the specification
requirement (as specified in the WPS & PQR)

(Yes/No)

After receipt of order, vendor to demonstrate overlaying
procedure using approved WPS & PQR on mock-up plate of size
as per ASME Sec. IX. This deposit as per drawing requirement
on mock-up plate shall be checked for chemical composition on
top surface by PMI Tester.

{Yes/No)

Bidder to ensure pure chemistry at a depth of minimum of 2 mm
from the top surface of the SS cladding considering the total clad
thickness of 6 mm (+1 /-0 mm). Vendor on receipt of order has
to demonstrate the same prior to start of cladding process.

(Yes/No)

Vendor should have all machine too

%Z/K/L

Digaka,

Manufacturers/vendors should have in-house CNC drilling
machine having accuracy of drilling as +/- 0.08 mm for tube
holes with minimum X-axis travel of 800 mm & Y-axis travel of
800 mm. In case in-house machining & drilling facility is not
available, same can be outsourced but the above accuracy has
to be maintained.

(Yes/No) - Vendor to submit |
drilling machine specification
mentioning accuracy & table
dimension (X & Y axis). In
case, machining & drilling is
outsourced, bidder to submit
name of agencies to whom the
operations are outsourced.
Bidder to submit agency’s
drilling machine specification
mentioning accuracy & table
dimension (X & Y axis).

& valid calibrated
out machining work

inspection instrument required for carryi
of jobs as per drawing mentioned in tend

Twav )
WM@‘“ 6/

g / VINEET SUMAN
: yaud / MANAGER

% .1, fsr / STM Division
£ uaém 4YuTel / B.H.E.L., BHOPAL

{(Yes/No)




1630351 /20237E|¥EFQH_§%%IAON REQUIREMENT FOR WELDING OVERLAY, MACHINING AND

ILLING ON TUBE PLATES (PI NUMBER -

)

[SI.No.
1.0k
not allowed to
participate

'DESCRIPTION

Traders / agents are

Requirement

e Manufacturers/vendors  who  are
owners of at least in house cladding
arrangement are allowed to quote.

e Offers of parties who are traders,
authorized dealers and third parties
would not be considered.

2.0

important note:

Experience criteria

~ Bidder's Response

YES / NO — bidder to
submit statutory
document clearly stating
they are not trader.

have
similar

Only those vendors who
successfully executed
operations - i.e.

sminimum 6 mm tk austenitic SS
overlay on CS material.

» and drilling minimum 700 nos of holes
of min. dia 25 mm on CS material with
minimum job weight of 2 MT &
minimum dia 1250 mm.

Above should have been done in at-
Jleast 02 different financial years during
last 07 years (from the tender opening
date), shall be considered for
evaluation.

Invoice copies - 2 nos of
different Financial years
along with drawing /
dimension report
confirming above. In
case drilling operation
had been outsourced,
invoice copies of that
agency is to Dbe
submitted.

1. After satisfactory, fulfilment of the all the above criteria/requirement, offer shall be considered for
further evaluation as per NIT and all other terms of the tender.

2.

person with name & contact details.
3. BHEL reserves the right to verify the information submitted by the vendor. In-case any information
is found to be false or incorrect the offer shall be rejected at any stage.

All documentary evidences along with this PQR shall be duly signed and stamped by authorized

RIS rtS

Approved by

FRwame / SUAT KUMAR BISWAS
gﬁm/uﬂmw

4. After successful qualification against PQR, credentials shall be submitted to NPCIL for approval.
Consideration for the placement of order is subject to technical compliance of NPCIL requirement
and NPCIL approval of vendor.

: 5.
ﬁ\'% c{)‘>§
Prepared ty M “4\ Checked by
Wﬁ\l i \ farirer g/ VINEET SUMAN
Man?! \
mﬁ D‘l jon qa?a 7 MANAGER
Gqﬁ‘“;“m/ 1“0"\““ oPN- \ . A1, e/ STM Division
@ m/s“‘ ) grad o, Ao /BHEL, BHOPAL

76, A, T A / 8.T.M. Division
QYL T, NN/ BHEL., BHOPAL
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>_ASC34203

Doc. No.: STM/PLG/TAPP01 Rev.00

QUALITY ASSURANCE PLAN

LR el ASSY./ITEMS: SS OVERLAY, MACHINING & DRILLING ACTIVITY FOR SS TU UNDLES OF TAPP Date: 05.08.23
| Steam Turbine Page: Page 1 of 1
| Manufacturing CUSTOMER: M/S NUCLEAR POWER CORPORATION
BHEL BHOPAL
' EXTENT REFERENCE AGENCY REMARKS
SI.No. | COMPONENT/ OPERATION CHARACTERISTICS Tk OF DOCUMENT / sl
; CHECK | ACCEPTANCE NORM M | BBT| N
i 2 g 4 5 6 7 8 9
i Material (Forging) receipt & : L o As per BHEL forging
‘ 1 verlicabion &idantfcation For traceability & co-relation Visual 100% drawing IR R 0 - See note - 1
27 |l et e WRSIPORMOR Visual 100% Asper ASME Sec-IX | ASMEFormat | R | R | - See note - 2
{ SS Overlay material on Mock ; : . = : MTC & PMI
3 up plate & Tube plate forgings Clad material checking I+Visual 100% As per drawing ‘ Report P W - See note -7
1 ; As per Appendix-8 of
DPT on Surface to be Overlaid Visual 100% ASME Sec. VIII Divn.1 IR P W R
| x ¢ As per Appendix-8 of
4 i Tube Plate Overlay DPT on Overlaid Surface Visual 100% ASME Sec. Viil Divn.1 IR P W R
UT on Overlaid Surface for ; :
Bonding Check 1+Visual 100% As per drawing IR P W R
S Hole size & Ligament 1+Visual 100% As per BHEL Drawing IR P w R Calibrated Gauge
5 | Drilling of Tube Plate == x ; :
' Finish 1+Visual 100% As per BHEL Drawing IR P W R Calibrated Gauge
3 : OD, Thickness and other : : :
6 1 Tube plate final dimension PR 1+Visual 100% As per BHEL Drawing IR P W R
7 | Identification on final job For co-relation with TC / IR Visual 100% See note — 8 See note — 8 B W - See note — 8

)
2)
3)
| (@)
(5)
(8)
7
(8)
(9

LEGEND: M: MANUFACTURER/ SUB-SUPPLIER, B/BT: BHEL/BHEL APPOINTED TPIA, N: NPCIL P: PERFORM, W: WITNESS, R: DOCUMENTS REVIEW, UT: ULTRASONIC TESTING, DPT: DYE PENETRANT
TESTING, MPT: MAGNETIC PARTICLE TESTING, TC: TEST CERTIFICATE, IR: INSPECTION REPORT, I: INSPECTION USING INSTRUMENT.

Notes:

BHEL / TPIA to verify receipt of material (forgings) at vendor works as per identification marked on OD of forging as per BHEL drawing.
If WPS/PQR/WQR is already qualified earlier, same shall be submitted to BHEL & customer (NPCIL).
During manufacturing, only latest revision of drawings / specifications / codes shall be used.
During inspection only qualified personnel (NDT & welder) shall be employed. NDT person should be Level-Il duly certified by ISNT / ASNT.
Only calibrated Instruments / Gauges / etc. (i.e. with valid NABL calibration record) shall be used during inspection.
Ali documents to be submitted with index sheet QAP clause wise.
MTC to be properly co-related with the actual material as received. In case original co-related MTC is yiat available, testing to be carried out at any NABL accredited lab duly witnessed by BHEL-TPIA.
Vendoer to mark PO number along with PO item number and sl.no. of item in PO on the OD of the fin . BHEL / TPIA shall check the same for co-relation wuth TC/IR.
have calibration record (duly calibrated by NABL lab / accredited agency). \M $ 2’

All instruments sho

. : s R _}M)
wﬁ:%:fwaw \!FC?};}: /%M > ' 9%



FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)
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IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED
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TUBE HOLE PITCHING

DETAIL OF IT. NO. 01

VIEW FROM HEADER SIDE

!

TUBE PLATE

TOOL LIST
ITEM NO.J/TOOL NO. DESCRIPTION
001 1421636 | PLAIN PL GAUGE FOR ¢25.6£0.08
SioN T2 To04 T TORNM— FOR—TRADTOS—25
001 1421599 | GUN DRILL DIA 25.58

001 1421600

GUN DRILL BUSH DIA 25.58

001 1421602

GUN DRILL DIA 10.5

001 1421601

SPECIAL DRILL SIZE 5.0 DIA 45MM WORKING
LENGTH SHANK PORTION—=10 DIA=315 LONG
& © DIA. 50 LONG FOR HOLDING THE CHUCK

001 14216035

GUN DRILL BUSH DIA 10.5

001 1421084

PITCH PLATE FOR GUN DRILLING MACHINE(33X60°)

001 1421685

ROUGHING REAMER FOR ¢25.6

001 14216386

LIGAMENT GAUGE 33MM PITCH.

001 1421687

RADIUS TOOL R5(L.H.)

001 142106883

UPPER LIMIT OF THE HOLE 25.85 DIA FOR
PROCURING TOOL FOR RECTIFICATION

001 14216389

FORM TOOL FOR RADIUS 20° X 36 LONG

001 1421690

TAPER SHANK END MILL 240

001 1081032

COPING TEMPLATE FOR 20° CHAMFER

MAMN A 15917477 LI AOIZINIAD TEMNDE AT AN A [ 1< DB ANV /[
UU 1 O 1T 7777 T T O MNTINGD TLIVITTLATL T YUIN IN\AUITUO 290 UOUINNUUVL.

1. FOR TUBE PLATE OVERLAY, REFER DRAWING NO.
5—16816—-4004/ FOR KAPP—3&4 AND ONGOING PROJECTS.
FOR TUBE PLATE FORGING REFER DRG. NO.
2—16816—4005/7 FOR TAPP—4&4 ONLY.

2. SPECIAL CARE REQUIRED FOR DRILLING OF DIA—=10.3 HOLE TO

AVOID BREAKING

INTO TUBE HOLES.

5. DIA—5 FOR TARAPUR—=3&4, DIA—6.5 FOR REST OF THE PROJECTS.

DETAIL-Y

TUBE SIDE

A

e
i
$25.620.08 7 _ ” -
AM :
i
.
N \ " | HEADER SIDE W . owmmr?

DETAIL-C

DETAIL OF TUBE HOLE DRILLING

TUBE PLATE

0.8X45°
CHAMFER

TUBE SIDE

OVERLAY

DETAIL-=X

HEADER SIDE

0.8X45°
CHAMFER

AN

N

DETAIL-Y

ScHle D HDR AT

JED/ IRATTSAT DT TF MSR FOR 500/700MW

TYPE OF PRODUCT OR
NAME OF CUSTOMER/PROJECT

@ﬁ%>%ﬁ“@ 14 |06.12.14| CHECKED  MLC

(TYPICAL)

F—_—— - — — — — — — I IR/ NAME &%L/ SN | st oate | AR,
@ ﬁ %>QZF — HU  DISTRIBUTION OF PRINTS e HRG & s frgmed fkies e —— o900 =L,
- \\ M_ﬂd:ﬂ DRN P. -Sd/- .04.90 | No.
|OC-1, STM=S S ESSY 07.04.90
| FBM—4 \ BHARAT HEAVY ELECTRICALS LTD. | —Sd/- 04
— BHOPAL d
HCM—4 \\\\\\\\\\\ o | Rl —Sd/— |07.04.90
REV.] DATE ALTERED D.PAWAR —Sd/— |REV.| DATE ALTERED D.PAWAR —Sd/— .| DATE ALTERED VIJAY .| DATE ALTERED D.PAWAR —Sd/—|REV.| DATE ALTERED RKM — REV.| DATE ALTERED RKM REV.| DATE ALTERED D.PAWAR REV.| DATE ALTERED D.PAWAR fasa umcz.n.._._M.oﬂ._M MM el Igu@ aXfoan. | 3. ST o e as w. |7 &
APPROVED SKB APPROVED  SKB APPROVED SKB APPROVED  SKB APPROVED SKB ket T APPROVED SKB T APPROVED SKB T APPROVED LT (M) 1:10 1363
CODE
DETAIL—A GROOVE MODIFIED. NOTE FOR LIFTING LUG MODIFIED, NOTE—3 MODIFIED, NEW TOOL NO. 1581747 ADDED. SS OVERLAY ADDED IN DETAIL—A. AREA OF SS—OVERLAY WAS RECTANGULAR. |DETAIL A,B,C ADDED. SS—OVERLAY ADDED FOR KAPP—-3&4 AND
wmm@zmowm@n_ﬁm% zMow.moﬂxs_m RADE ADDED. LIFTING HOLE (M30 X 47) DELETED. DETAIL—A R—1 CORRECTED, DRAWING REVISED AND REDRAWN. DRAWING REVISED AND REDRAWN. DRAWING REVISED AND REDRAWN. DRAWING REVISED AND REDRAWN. ONGOING PROJECTS. #So/ TME TUBE PLATE MACHINING 5B 31 M./DRAWING NO. mm: REV
TOOL NO. 1421604, 1421605 & 1581747 DRAWING REVISED & REDRAWN.
DELETED. FOR II-STAGE REHEATER |0—16816—40012 _ 14
DRAWING REVISED & REDRAWN BASED ON .G.U—.Uumumm
FEED BACK FROM HCM SHOP. .A|VV g5 ./ SHT. No. _m 3t aft ERKIY/NO. OF SHT.

I e

lINVENTORY NO. !sion. & oate Rer. DRe. No.
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15 _ 16

AO




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

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

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED
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|
|

. . 2 3 4 5 6 7 8 _ 9 10 11 12 13 14 _ 15 _ 16
¢100¥—91891—0 'ON '©4dd
( TOOL LIST
- ITEM NO./TOOL NO. DESCRIPTION
- - 001 |1421636 | PLAIN PLUG GAUGE FOR $25.6+0.08
‘, - , — -
\ n_q___%_K T GO PAPTBOL  ORMO D0 O AMLS B
| 001 1421599 | GUN DRILL DIA 25.58
‘, 001 [1421600 | GUN DRILL BUSH DIA 25.58
661 HOLES DRILL AS PER DETAIL—C 001 1421602 | GUN DRILL DIA 10.9
1011 192 PITCHED AS PER DETAIL—P SPECIAL DRILL SIZE 5.0 DIA 45MM WORKING
= HOLES NO 001 11421601 | LENGTH SHANK PORTION—10 DIA—315 LONG
— = 1011 12 13 14 15 16 & 6 DIA. 50 LONG FOR HOLDING THE CHUCK
= 7 0 001 [1421603 | GUN DRILL BUSH DIA 10.3
2 = 0 001 |1421684 | PITCH PLATE FOR GUN DRILLING MACHINE(33X60")
_ il
= > ! J 001 |1421685 | ROUGHING REAMER FOR ©25.6
|
= 3 24 = / @@@@@@@@@gﬂv@@@& N I 001 |1421686 | LIGAMENT GAUGE 33MM PITCH.
- - - 25 7 Vv \ / < 001 |1421687 | RADIUS TOOL R5(L.H.)
24 Y /7 7 \ _ / / / " n01  |1ao16as | UPPER LIMIT OF THE HOLE 25.85 DIA FOR
- - - 25 X O @ \ / / X X X V % X X X \ \ \ @ o) PROCURING TOOL FOR RECTIFICATION
) " aya \ \ \ / / 001 |1421689 | FORM TOOL FOR RADIUS 20° X 36 LONG
> i / KX % _ K 001 [1421690 | TAPER SHANK END MILL 840
= 1] e — 29 v /A e \ % V y % K K - 001 [1581032 | COPING TEMPLATE FOR 20" CHAMFER
=EE 24 U [ 0 00— 1581747 | CHECKING FEMPLATE FOR RADIJS 25 GROOVE.
i | e <<<%%<<<<<Ax<< :
MEE - ! I D/ 94 | 5
DIEE 24 S \ \ \ / / ) y /\%% /N \\/ NOTES:—
- _ - = A \ \ \ W@ ' \ 2 /1 1. FOR TUBE PLATE OVERLAY, REFER DRAWING NO.
| 24 Q /Vyy / />>> y%%\ \ %%%\ -~ 3—16816—40047 FOR KAPP—3&4 AND ONGOING PROJECTS.
i - - - o 5 L W@ \ / / @M S FOR TUBE PLATE FORGING REFER DRG. NO.
oo ©mW N - - VAW AWA 2 2—16816—40037 FOR TAPP—3&4 ONLY.
o b o 24 O 5 ()° X Y X X X X X X % X 9()° ~ 2. SPECIAL CARE REQUIRED FOR DRILLING OF DIA—10.3 HOLE TO
ST = - | - _ 05 N _ _ _ _ o NN L * _ N NN Ny LA _ _ _ _ gl & AVOID BREAKING INTO TUBE HOLES.
o Il B N\ WANA = 3. DIA-5 FOR TARAPUR—3&4, DIA—6.5 FOR REST OF THE PROJECTS.
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THE INFORMATION ON THIS DOCUMHENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED,
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IT MUST NOT BE USED DIRECTLY MR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST UOF THE CUOMPANY.,

TECHNICAL REQUIRMENTS (TR)

1. OVERLAY SHALL BE DONE USING STAINLESS STEEL ELECTRODE ER 309L

FOR FIRST LAYER AND ER 308L FOR SUBSEQUENT LAYERS AS SHOWN IN
DETAIL-B. FOR OVERLAY FOLLOW APPROVED PROCEDURES.

2. WELD OVERLAY TO BE CHECKED BY ULTRASONIC EXAMINATION. ACCEPTANCE STANDARD
FOR ULTRASONIC EXAMINATION: CALLIBRATION TO BE DONE BY & mm DIA.

HOLE AND SIGNAL LEVEL TO BE ADJUSTED TO /5% HEIGHT OF C. R. T,
INDICATIONS GREATER THAN REFERENCE SIGNALS ARE NOT ACCEPTABLE.

3. AFTER OVERLAY DEPOSIT ON TUBE PLATE TO BE CHECKED BY D.P. TEST
AS PER APPENDIX—8 OF ASME SEC.VII DIV.1;2010 A11.

SCREEN.

4. MACHINING OF WELD DEPOSIT TO BE DONE AFTER OVERLAYING. FURTHER
MACHINING SHALL BE DONE AS PER M/C—ING DRAWING.

5. ALL MACHINED SURFACE (EXCL. OVERLAY SURFACE) TO BE PROTECTED
BY APPLIYNG ONE COAT OF RUST INRIBITIVE OIL TO AA 55133.
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IT MUST NOT BE USED DIRECTLY MR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST UOF THE CUOMPANY.,

TECHNICAL REQUIRMENTS (TR)

1. OVERLAY SHALL BE DONE USING STAINLESS STEEL ELECTRODE ER 309L

FOR FIRST LAYER AND ER 308L FOR SUBSEQUENT LAYERS AS SHOWN IN
DETAIL-B. FOR OVERLAY FOLLOW APPROVED PROCEDURES.
2. WELD OVERLAY TO BE CHECKED BY ULTRASONIC EXAMINATION. ACCEPTANCE STANDARD
FOR ULTRASONIC EXAMINATION: CALLIBRATION TO BE DONE BY & mm DIA.
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SCREEN.
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GENERAL TOLERANCES - TOLERANCES FOR LINEAR AND ANGULAR

0.0

1.0

GENERAL

When selecting the tolerance class, the
respective customary workshop accuracy has to
be taken into consideration. If smaller
tolerances are required or larger tolerances are
permissible and more economical for any
individual feature, such tolerances should be
indicated to the relevant nominal dimension(s).

General tolerance for linear and angular
dimensions apply when drawings or associated
specifications refer to this standard in
accordance with clauses 3 and 4. If there are
general tolerances for other International
standards, reference shall be made to them on
the drawings or associated specifications. For a
dimension between an unfinished and a
finished surface, e.g. of cast or forged parts, for
which no individual tolerance 1is directly
indicated, the larger of the two general
tolerances in question applies, e.g. for castings,
see ISO 8062, Castings system of
Dimensional Tolerances.

SCOPE

The standard is intended to simplify drawing
indications and it specifies general tolerances
for linear and angular dimensions without
individual tolerance indications in four
tolerance classes.

It applies to the dimensions of parts that are
produced by metal removal or parts that are
formed from sheet metal.

NOTE:
1) The concepts behind the general
tolerancing of linear and angular

dimensions are described in Annex-A.

2) These tolerances may be suitable for use
with materials other than metals.

2.0

3.0
3.1

3.2

DIMENSIONS WITHOUT INDIVIDUAL TOLERANCE INDICATIONS

a) Linear dimensions (e.g. external sizes,
internal sizes, step sizes, diameters, radii,
distances, external radii and chamfer
heights for broken edges).

b) Angular dimensions, including angular
dimensions usually not indicated, e.g. right
angles (90°), unless reference to IS: 2102
(Part 2) is made, or angles of uniform
polygons.

¢) Linear and angular dimensions produced
by machining assembled parts.

It does not apply for the following dimensions:

a) Linear and angular dimensions which are
covered by reference to other standards on
general tolerances.

indicated in

b) Auxiliary  dimensions

brackets.

¢) Theoretically exact dimensions indicated in
rectangular frames.

COMPLIANCE WITH STANDARDS

This standard is based on IS: 2102 (Part 1)-
1993 (ISO 2768-1).

GENERAL TOLERANCES

Linear dimensions are given in Table 1 and
2.

Angular dimensions: General tolerance
specified in angular units control only the
general orientation of lines or line elements
of surfaces, but not their form deviations.

The general orientation of the line derived
from the actual surface is the orientation of the
contracting line of ideal geometrical form. The
maximum distance between the contacting line
and the actual line shall be the least possible
value (see IS: 12160).

This standard only applies for the following The permissible deviations of angular
dimensions which do not have an individual dimensions are given in Table 3.
tolerance indication:

Revisions: As per clause 17.7 of MOM of APPROVED:
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4.0 INDICATIONS ON DRAWINGS:

If general tolerances in accordance with this standard shall apply, the following information shall be
indicated.

Example: AA0230208 m

5.0 REJECTION
Unless otherwise stated, work pieces exceeding the general tolerance shall not lead to automatic
rejection provided that the ability of the work piece to function is not impaired (see clause A4).

6.0 NOTE:

6.1 For “permissible deviations for Un-toleranced dimensions of castings” refer AA0230402.

6.2 For “Tolerances and machining allowances for flame cutting” refer AA0621101.

6.3 For “General tolerances for welding construction for length and angles” refer AA0621104.

6.4 For “General tolerances for welded structures form and position” refer AA0621105.
Table 1 - Permissible deviations for linear dimensions except for broken edges

(external radii and chamfer heights, see table 2)
Values in millimetres

Permissible deviations for basic size range

Tolerance class
0.5D

Over3 | Over6 | Over 30 |Over 120 | Over 400 |Over 1000 | Over 2000

Designation| Description Up3t0 Upto6 | Upto30 [Upto 120|Up to 400|Up to 1000|{Up to 2000|Up to 4000
f Fine +0.05| +0.05 +0.1 +0.15 +0.2 +0.3 +0.5 -
m Medium +0.1 | £0.1 +0.2 +0.3 +0.5 +0.8 +1.2 12
c Coarse +0.2 | £0.3 +0.5 +0.8 +1.2 +2 +3 14
\Y Very coarse - +0.5 +1 +1.5 125 +4 +6 +8

1) For nominal sizes below 0.5 mm, the deviations shall be indicated adjacent to the relevant nominal size(s).

Table 2 — Permissible deviations for broken edges (external radii and chamfer heights)
Values in millimetres

Tolerance class Permissible deviations for basic size range
Designation Description 0.5Dupto 3 Over3upto 6 Over 6

f fine
+0.2 +0.5 +1

m medium

C coarse +0.4 +1 +2

v very coarse

1) For nominal sizes below 0.5 mm, the deviations shall be indicated adjacent to the relevant nominal size(s)

Table 3 — Permissible deviations of angular dimensions

Permissible deviations for ranges of lengths, in millimetres,

Tolerance class .
of the shorter side of the angle concerned

. . . Over 10 Over 50 Over 120
Designation | Description | Upto 10 Upto50 | Upto120 | Up to 400 Over 400
f fine
- +1° +0°30 +0°20 +0°10 +0.5
m medium
c coarse +1°30’ +1° +0°30° +0°15 +0°10°
\% very coarse +3° +2° +1° +0°30’ +0°20’
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Annex A
(informative)

Al

A2

A3

Concepts behind general tolerancing of linear and angular dimensions

General tolerances should be indicated on the
drawing by reference to this standard in
accordance with clause 4.

The values of general tolerances correspond to
tolerance classes of customary workshop
accuracy, the appropriate tolerance class being
selected and indicated on the drawing
according to the requirement of the
components.

Above certain tolerance values, there is usually
no gain in manufacturing economy by
enlarging the tolerance. For example, a feature
having a 35 mm diameter could be
manufactured to a high level of conformance in
a workshop with “customary medium
accuracy”’. Specifying a tolerance of + 1 mm
would be of not benefit in this particular
workshop, as the general tolerance values of +
0.3 mm would be quite adequate.

However, if, for functional reasons, a feature
requires a smaller tolerance value than the
general tolerance values, these should not be
indicated adjacent to the dimension but should
be stated on the drawing as described in clause
4. This type of tolerance allows full use of the
concept of general tolerancing.

There will be “exceptions to the rule” where
the function of the feature allows a larger
tolerance than the general tolerances, and the
larger tolerance will provide manufacturing
economy. In these special cases, the larger
tolerance should be indicated individually
adjacent to the dimension for the particular
feature, e.g. the depth of blind holes drilled at
assembly.

Using general tolerances leads to the following
advantages:

a) drawings are easler to read and thus
communication is made more effective to
the user of the drawing;

b) The design draughtsman saves time by
avoiding detailed tolerance calculations as
it 1s sufficient to know that the function
allows a tolerance greater than or equal to
the general tolerance;

¢) The drawing readily indicates which
feature can be produced by normal process

A4

capability, which also assists quality
engineering by reducing inspection levels;

d) Those dimensions remaining, which have
individually indicated tolerances, will, for
the most part, be those controlling features
for which the function requires relatively
small tolerances and which therefore may
require special effort in the production —
this will be helpful for production planning
and will assist quality control services in
their analysis of inspection requirements;

e) Purchase and  sub-contract supply
engineers can negotiate orders more
readily since the “customary workshop
accuracy’ is known before the contract is
placed; this also avoids arguments on
delivery between the buyer and supplier,
since in this respect the drawing 1is
complete.

These advantages are fully obtained only when
there is sufficient reliability that the general
tolerances will not be exceeded, i.e. when the
customary workshop accuracy of the particular
workshop is equal to or fine than the general
tolerances indicated in the drawing.

The workshop should therefore

Find out by measurements what 1is

customary workshop accuracy is;

Accept only those drawings having general
tolerances equal to or greater than its
customary workshop accuracy;

Check by sampling that its customary
workshop accuracy does not deteriorate.

Relying on underlined “good workmanship”
with all its uncertainties and
misunderstandings is no longer necessary with
the concept of general geometrical tolerances.
The general geometrical tolerances defines the
required accuracy of “good workmanship”.

The tolerance the function allows is often
greater than the general tolerances. The
function of the part is, therefore, not always
impaired when the general tolerance is
(occasionally) exceeded at any feature of the
work piece. Exceeding the general tolerance
should lead to a rejection of the work piece
only if the function 1s  impaired.
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