Tender No. F/F219/24/2081/K1

BHARAT HEAVY ELECTRICALS LIMITED
HEEP HARIDWAR INDIA-PIN 249403
FAX NO: 0091 1334 226462/223948
PHONE NO: 0091 1334 284144

Sub: Requirement of BOSS (manufactured from Forging)

The Heavy Electricals Equipment Plant (HEEP) located in Haridwar, India is one of the major
manufacturing plants of Bharat Heavy Electricals Ltd. The core business of HEEP includes
design and manufacture of large steam turbines, turbo generators and so on.

Bids are invited for following items through GeM Portal- https://gem.gov.in

Item

Sl. Item Description Mat. Code Drawing No. Qty. (No) Delivery

No.
BOSS as per DRG:

1 31350101441 Rev-00
Forging as per Spec no
AA19331 Lot 1- 64 No. | Lot 1-15/03/2025
Testing as per W90413501175 | 31350101441 || i 5 64 No. | Lot 2-30/05/2025
HW0850192
Specification-
AA19331 Rev:11

Remarks-

1. Delivery period mentioned in enquiry is indicative, bidders to quote their best possible

delivery.

2. Item to be supplied as per drawing & Specification/Testing standard (drawings, standard
& Specification attached).
3. Please note that the testing norms mentioned in the Drawing TR will supersede the

testing norms mention in the specification. Same is clearly mentioned in the TR. Hence
testing of the item will be done as per HW0850192.

4.

Breach of Contract:

In case of breach of contract, wherever the value of security instruments like performance

bank guarantee available with BHEL against the said contract is atleast 10% of the

contract value, the same be encashed. In case the value of the security instruments

available is less than 10% of the contract value, the balance amount be recovered from

other financial remedies (i.e. available bills of the contractor, retention amount, etc. with

BHEL) or legal remedies be pursued. The balance scope shall be got done independently

without Risk & Cost of the failed supplier/ contractor. Further, levy of liquidated

damages, debarment, termination, de-scoping, short-closure, etc., shall be applied as per

provisions of the contract. Accordingly, recovery of an amount equivalent to 10% of the

contract value may be made in case of breach of contract.

5. Payment terms shall be as follows:
Type of Bidder
Micro & Small Enterprises (MSES)

Medium Enterprises

Payment Terms (Number of days)

45 days

60 days
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Non MSME 90 days

Note: Benefits of MSE (such as EMD Waiver, Tender fee exemption, Price preference, Payment

preference etc.) will be given only to those MSE Vendors who are manufacturers of offered items

against the NIT. No MSE benefits shall be provided to Agents / Stockists / Dealers / Traders etc.

for the items offered but not manufactured by themselves.

6.

“A bidder shall not have conflict of interest with other bidders. Such conflict of interest
can lead to anti-competitive practices to the detriment of Procuring Entity’s interests. The
bidder found to have a conflict of interest shall be disqualified. A bidder may be
considered to have a conflict of interest with one or more parties in the bidding process,

it”

a.

They have controlling partner (s) in common; or

They receive or have received any direct or indirect subsidy/financial state from
any of them; or

They have the same legal representative/ agent for purposes of this bid; or

Thy have relationship with each other, directly or through common third parties,
that puts them in a position to have access to information about or influence on
the bid of another Bidder; or

Bidder participates in more than one bid in this bidding process. Participation by a
Bidder in more than one Bid will result in the disqualification of all bids in which
the parties are involved. However, this does not limit the inclusion of the
components / sub-assembly/ Assemblies from one bidding manufacturer in more
than one bid; or
In cases of agents quoting in offshore procurements, on behalf of their principal
manufacturers, one agent cannot represent two manufacturers or quote on their
behalf in a particular tender enquiry. One manufacturer can also authorize only
one agent / dealer. There can be only one bid from the following:
1. The principal manufacturer directly or through one Indian agent on his behalf;

and
2. Indian/ foreign agent on behalf of only one principal,

or

A Bidder or any of its affiliates participated as a consultant in the preparation of
the design or technical specifications of the contract that is the subject of the Bid;
or

In case of a holding company having more than one independently manufacturing
units, or more than on unit having common business ownership/management, only
one unit should quote. Similar restrictions would apply to closely related sister
companies. Bidder must proactively declare such sister/ common business/
management units in same/ similar line of business.”

7. Rest terms & conditions shall be as per latest GeM GTC.

8. Vendor should raise inspection call for BHEL / TPI inspection at least 4 days in advance
to the planned date of inspection. If customer inspection is envisaged at vendor’s works,
vendor should give inspection call at least 7 days in advance to the planned date of
inspection.




Tender No. F/F219/24/2081/K1

Pre- Qualification Requirements

PQR PQR Vendor’s
Clause response
1 Experience Requirement

Vendor must have experience of manufacturing and supplying forgings of carbon steel or alloy steel grades in heat

treated condition. Vendor must have manufactured and supplied at least 3 forgings in above material grade in last

seven years as on date of issue of enquiry.

In support of above, the vendor has to furnish details of 3 forging supplies in the following format.

PO Material Grade Dimension (in mm) Date of Supply
number oD ID Height

In support of experience, vendor to submit following document for at least one forging from the above table:

- Copy of purchase order and its correlated test certificates (duly signed by Third party inspection agency /
Customer). Test certificates shall cover chemical composition, heat treatment, mechanical properties,
dimensional report, non-destructive test report etc.

- Invoice / dispatch document.

2 Manufacturing & Testing facility

a | Vendor should have in-house forging and heat treatment facility to manufacture forgings of above material
grade and enquiry drawing dimension.

Outsourcing of forging and heat treatment is not acceptable. Vendor to confirm.

Details of in-house manufacturing facilities for forging and heat treatment are to be submitted with offer.

b | Raw material source:

Vendor to submit confirmation and details as per Option 1 or Option 2, as applicable:

Option 1:

Raw material for forging shall be sourced from BHEL approved source listed below. Vendor to confirm (tick
mark applicable).

CFFP, [0 | Mahindra | [0 | Arcvac | O | MIDHANI | O | BGH [0 | Laxcon O | Goradia | 0 | RMG O
BHEL, Sanyo Forge GmbH Alloy
Haridwar Cast

Ltd.
Saarloha O | Starwire 0 | SAIL O | Metal O | BOHLER | O | Sunflag | O | ISMT O | Saurabh | O
Special India Ravne Iron Metal
Steel
Option 2:

Raw material from other than above listed vendor can also be considered with following condition:

- Vendor to submit details of their source for carbon steel with details of their steel melting and
refining facility.

- At least one mill test certificate of ingot/billet/bloom of carbon steel supplied by this source.

¢ | Vendor to confirm that they have all testing facility (in-house / outsourced) to carry out testing as per enquiry
drawing and specification. In case of outsourcing of any test, vendor to agree for testing at NABL accredited
labs only.
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(Quality Requirements)

Vendor’s

SI. No. Quality Requirement confirmation (Y/N)

Pre-dispatch Inspection by BHEL/ BHEL TPIA as per BHEL approved Quality

L Plan.

2 Vendor to submit Quality Plan for BHEL approval (BHELQP format attached).

Signature with stamp
Name:

Name of Firm:
Designation:

Date:
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Self-Certification for local content

In line with Government Public Procurement Order 2017 dated 16.09.2020, we
hereby certify that we

(supplier name) inform that local content is ...............ccceveeeveninnn.. % (indicate
percentage of local content) and are

Class- I local supplier (meeting requirement of)-

Minimum Local content 50%

or

Class- Il local supplier (meeting requirement of)-

Minimum Local content 20%

(mark wherever applicable)

defined by Nodal Ministries/ Departments as per above order for the material
against Enquiry No.

......................................................

...................................................................................................
...................................................................................................

...................................................................................................

We also understand, false declarations will be in breach of the Code of Integrity
under Rule 175(1)(i)(h) of the General Financial Rules for which a bidder or its
successors can be debarred for up to two years as per Rule 151 (iii) of the General
Financial Rules along with such other actions as may be permissible under law.

Seal and Signature of Supplier
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(Quality Plan Format)

To be filled and signed by bidder for BHEL approval



MANUFACTURER’S NAME AND ADDRESS QUALITY PLAN TO BE FILLED BY BHEL TO BE FILLED BY BHEL
ITEM QP NO.
VENDOR’S NAME REV
BHEL DRG. NO. AS PER PO
SPEC. AS PER PO
REV | Page1of1
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK OF CHECK | DOCUMENT NORMS RECORDS M |[B [N
1 2 3 4 5 6 7 8 9 [D 10 11

Note: All page of inspection documents shall be numbered in chronology with the QAP clause , dully mentioning the corresponding QAP clause nos. at the top of each page. One index
page containing the documents descriptions, their page no & QAP clause shall be attached upfront the inspection documents.

LEGEND: FOR CUSTOMER

! RECORDS IDENTIFIED WITH ‘TICK’ SHALL BE ESSENTIALLY INCLUDED BY USE
MANUFACTURER/SUBCO CONTRACTOR IN QA DOCUMENTATION. APPROVED BY
NTRACTOR M: MANUFACTURER / SUBCONTRACTOR  B: BHEL / NOM. INSPECTION AGENCY

N: CUSTOMER

INDICATE ‘P’ PERFORM ‘W’ WITNESS AND ‘V’ VERIFICATION

ALL ‘W’ INDICATED IN COLUMN ‘N’ SHALL BE ‘CHP’ OF CUSTOMER
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(Specification/Standards)

Spec: AA19331 Rev:11,
Standards: HW0400397, HW0850192
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CORPORATE PURCHASE SPECIFICATION | pov. 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 SUp-pIiers and Grades:
Refer plant vendors list. '

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

User Plant References:

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

. 1. BHOPAL ' : PS 10124, PS 10159206
zé) X 2. HARDWAR - : 18:2004, Class 2 ,
Z 3-[) 3. HYDERABAD :HY19363, CSN 412020.1, CSN412020.3,
Cﬁ ¥ SAE1020, 1S:2004-Cl 2, CSN411373.0,
4 {) 4. TIRUCHY : 18:2004, Class 2
3 (g
£ °
REVISIONS : APPROVED :
] CL.33.1.0, A.1 OF MRC (FCF+HTM) INTERPLANT MATERIAL RATIONALISATION
00 COMMITTEE-MRC (FCF+HTM)
D
';\ Rev.No.11 | Amd.No. | Reaffirmed | prepared Issued | Dt. of Ist Issue
U' Dt:30.01.2008 | Dt : Year : HARDWAR Corp. R&D JULY, 1980
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Informnation on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

must not be used directly or Indirectly in any way detrimental to the Interest of the company.
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CARBON STEEL FORGINGS, CLASS 2

1.0 GENERAL:

This specification governs the quality requirements of Carbon Steel Forgings, Class 2.

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
Gr: 2 (20C8),

50  DIMENSIONS AND TOLERANCES:

}+ Carbon Steel Forgings For General Engineering
} Purposes. |

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

ADDDAVETD .
AUTNNUY LU §

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FCF+HTM)

Prepared Issued Dt. of 1st Issue

cs- le %‘7

below:
For finish machined drawings : 3+ 1 mm
For rough machined drawings : £ 1 mm
REVISIONS :
CL.33.1.0, A.10F MRC (FCF+HTM)
‘Rev. No. 11 Amd.No. Reaffirmed
Dt.30.01.2008 | Dt: Year :

HARDWAR Corp. R&D JULY, 1980
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6.0

7.0

8.0

9.0

10.0

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.”

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.

HEAT TREATMENT:

Forgings shall be normalised / normalised and tempered at suitable temperature to achieve the
mechanical properties specified. i
Test pieces shall also be heat treated along with the forgings they represent.

FINISH:

As mentioned in the drawing.

CHEMICAL COMPOSITION:

The melt analysis of the stee! 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 +(.005
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< S-107

11.0

1.1

11.2

11.3

NOTE:

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.
Nicke! 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.

3. Percent Cu + 10 X (percent Tin) shail not exceed 0.5%.
4. Carbon equivalent (Melt analysis) value (C.E.) = 0.42%, max.
Mn Cr+Mo+V Ni+ Cu

CE=C+ + F mmmmmmmnee
6 5 15

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

TEST SAMPLES:

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.

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.

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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120 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
122 Hardness Test (Brinell) : 18:1500
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 .
(C111.3) 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
5.65v50 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
$ &0 Charpy Impact Longitudinal 47 43 40
b? value (2mm U-Notch) Transverse/ 24 22 20
py min., joules Radial/ 28 26 24
5?7"5’ Tangential 35 32 28
{ pf) Note:
3 © 1. Unless otherwise stated on the crder/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:

—

™~
8o] 131 For forgings ordered by BHEL, Hyderabad: Unless other wise specified on the drawing,
2]

ultrasonic test shall be carried out as per BHEL standard AA 085 01 18 and norms of
acceptance shall be as per category 2.

| 132 For forgings ordered by other units: I specified on the drawing/order, ultrasonic test shall be |
U 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

15.00

16.0

17.0

18.0

ADDITIONAL TESTS: |f 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 -0).

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). I
BHEL Order No.

Suppliers Name

Consignment/ Identification No.

Batch No.

Weight.

REFERRED STANDARDS (Latest publications Including Amendments):
1) 1S:1499 - 2)18:1500 3} 1S:1599 4) 18:1608

5) iS:2004 6) AA 0850118
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ANNEXURE-I: RECOMMENDED TEST CERTIFICATE FORMAT FOR FORGINGS

SUPPLIERS RANE ANDADDRESS

TEST CERTIFICATE FOR FORGINGS
1. Crsiornar. S Radaction inget to Bloom
2, TC Na. 8 Date: Rutio Bioomio Blank
3 PO Na.: 10. Hatch Ne:
4. Prooess of Melting ingot: " HeatleR
5. Decxdsation Process: 12 Spec.Na.
6 Forging Method: : 13 YeetBiy Sizes Now,
2 AHELS H-fmoﬂovw:wul o Bioom . 1. Suppie: Of the ingol/biliet/
8 Dmowd. Top %; Batiom, % Bloom and TC reterance.

15 FORGINGSCOVERED BY TEST CERTIFICATE
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g.Ne. Drawing Ho. & itern No. Oemerigtion Quantity & Weight
18, CHEMICALCUMPOSITION (PERCENT)
Element e ! sl w5 s . !
‘.._.r. B ey s
AsPar Mo,
Spean. Max
Actual Velves ’L
ITHEATTACATMENT
{To be acsompanied by Recordar Charl, Whenever e&il«t !w)
Haating Fate,
Condition Cihr, Tomp.*C SoaXing Time, Hrs, " Costing Rate, SCrhe Cooling Medim
18 MECHANICAL PROPERTIES .
% Bend Test
Y5 Elongation Hardones npast e
3 D.502% AB5\SBa | %RA. BHNHN.3 Veho Argia Dis of
B/ mm? Pract Nimny Souies oibend | mandrel Flosut
:
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&3 PLANT STANDARD (HEEP- HARDWAR) Page 1 of 6
T " Based upon KUN 107.01
. IDENTIFICATION OF WORK PIECES
%%
g
Eé 1.0 PURPOSE OF STANDARD :
;:—_t: 5% g | 1.1 This standard shall be followed at HEEP for identification of work pieces.
z 822
R Ege . ” .
Besz 1.2 To avoid mix-ups of parts of materials.
- £3%
ZiZE,
O 5833 . . . 3 . . . . :
= JEFE To avoid placing identification marking where they might cause functional interference, for
Z:35 example notch effect. i
CED E 5s 1.4 To minimize re-stampings during manufacture.
STo
HERD
é o 1.5 To place the identification marking in identical location on identical parts.
%
" “E g 1.6 To place the identification marking in such a manner as to leave them legible when the
ﬁ 55 g parts are assembled.
EEEES
A EET 1.7 To place the identification marking in such a manner that corrosion and erosion cannot
E 4 £ ) destroy the marking.
y E =3
“£7¢ 2.0 IDENTIFICATION:
S
2.1 Extent of identification
Work order No.
Drawing No.
Q No.
g 3 IR No.
=i : P Heat No. in case of castings/ forgings
VN
Nl N
BT f&=1a (@ genie
\\ NAME SIGNATURE & DATE
ggaes  TRANSLATED BY
Patvedl  WORKED BY Lalit Kumar H KumW
L PED R _Lanin i W SHCEDRY B. Choudhary [ BT
= e [T i R 7w wdewreai SUPERVISED BY Raiiv Verma .
I9 (ﬂ‘\ AGREED NAME DATE & SIGNATURE i Q\/
& Q DEPTT -2‘5\3\\}
g o ~ S 4 e . eI A At GR.No.
B i \ (Supersedes) APPROVED : PLANT STANDARDS COMMITTEE | 1.10
% \ | RBv - 04 WoRK BY | ¢/4, o R sl
= | N [pezs 69.2) |cHECK RY iy | T BSUED, . ESK 03.08.1584

C/A N3 TSX (DPEI=21-3 1)
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| g
Rscaical

SUPERSEDES
INVENTORY

COPYRIGHT AND CONFIDENTIAL
The information on this documents is the property of Bharat

company

Heavy Electrical Limited.It must not be used directly or
indirectly in any way detrimental to the interest of the

WTPR Ta Mg

E .
: £
%
%gﬁ.g
sggé
E I3
EgEs
Ehge
w
r E
z g
E g

A

geR W@ R
SIGN & DATE

/L
Zygj/g

Material colour codes for ferrous materials as per corporate standard number AA0400305.

Material colour codes or its abbreviation for aluminium & aluminium alloys as per corporate
standard no. AA0400310.

Material colour codes or its abbreviation for copper and copper alloys as per corporate standard
no. AA0400310.

Material test stamp as per quality assurance systemn no. SMI 301 (Material procurement
control system)

Suppier’s number/ manufacture’s symbol (if specified in order documents).

Acceptance stamp of customer’s representative (if agreed upon with customer).

“All rough machined casting and forgings received at our works must be identified by the casting/
forging nos. stamped by the supplier based on numbers giving by BHEL on the indent. These

identification number must be retransferred suitably at works on the casting/ forging in case they
are removed due to further machining”

2.2 Means of identification

The identification is stamped on the part with a marking punch, except for the following:

Sheet metal parts of < 3mm thickness should be marked by electric engraver. Also wherever
punching is not possible, admissible electric engraver can be used (see figure — 3)

Not yet machined castings and forgings are to be marked with oil paint on the surface which will
remain unmachined even after final machining as far as possible. After machining this
identification must be replaced by punch marking.

For identification marking example see pages 5.
Smaller items such as fasteners M16 and below, machined parts of nipple connectors/ nut nipple

set where punching/ engraving of identification details is not possible , the following procedure to
be adopted:

| HH s
Y
P1709

INVEN

Rev.No.03 fmioreat Lalit Kumar . v
WORKEDBY W i2,3.43
it B. Choudha { ;
CHECKED BY v & 1#3-13




DOC REV NO.: 3

—esiE CTRTEE _ HW 0400397
ELTFi7A (& — sRew) PLS) 6 &1 3

PLANT STANDARD (HEEP- HARDWAR) Page 3 of 6

=t wa ewae SIGN &
DATE
Ry

(i) For smaller items total weight less than 2Kg., these items may be put in plastic/ gunny bag
suitably tied and bags may be tagged giving full details per clause 2.1.

SUPERSEDES
INVENTORY

(ii) If the number of parts is large i.e. weighting more than 2 kg., these are to be packed in a
wooden box and identification detail to be clearly written on the box by paint.
(The requirements listed above to be mentioned in purchase order)

we) A
@) B

(iii) After the receipt of the boxes in store, the items are to be verified , steeloscope testing for
chemistry of the components is to be done by quality control. The boxes are to be closed and
sealed after satisfactory verification by quality control.

property of
ust not be used

directly or indirectly in any way detrimental to the interest

(iv) Shop planning/ shop store must be keep such boxes separately to avoid mixing with other
similar items.

of the company

(v) Production to maintain and keep the records of these items plant order wise and Q. No. also
to be mentioned in the records.
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2.3 Process of identification

E -

E &

- Ferrous material and its alloys should be marked with the material colour code as per
ﬁ {E: & 4 corporate standard no. AA0400305. Aluminium and copper material and its alloys should be
E s & g E marked with the material colour code as per corporate standard AA0400310. If the colour

E E o code during manufacturing is removed than the work piece must be marked with abbreviation
E EE ég equivalent to colour code of the material as per AA0400310. It must be shown on the

E € g accompanying documents and compared with the work piece prior to the start of the first

& g operation. Remaining identification should be affixed after the part is checked.

= |4

E 5

2.4 Identification of sub-contracted material

The identification of sub-contracted material/ semifinished parts, issued from stores shall
be as per SMI- 623 (A) subcontracting

=
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SYSTEMS WHICH READS AS UNDER:-

2.4.1 In case of issue of materials direct from stores,sub-contracting store will ensure that 'Q'
mark and inspection seal are punched/ painted on total lengths/areas of plates by QCX
before despatch of material to such contractor and these will be recorded on all the
copies of SMIV by sub contracting store. (Ref. clause 9.6 of SMI 623-A)

the companyl

2.4.2 In case of partly process materials shop planning will ensure that semifinished items are

5
53 inspected and clear identification marks are punched/ painted by shop QCX before
g g;’ 5 handing over to sub contracting store. (Ref. clause 10.5 of SMI 623 -A)
=z 8.2
58
2553 3 Drawing Notation:
E315
= a
8833 The following shall be written in the vicinity of the title block of the blank drawing sheet:
a og 3
= g g Identification according to HW0400397
2 i s ;
= 2 E g At the place indicated with IN
©8Rg
<P g The piace of identiﬁcation has to be indicated by an arrow and the letters in (IN)
e SXE
8 EE 5 |
E= B !
253 |
ﬁ m 5 i
- ! 5
é & 5 IN
"
- g% FIG_I FIG.2
B e e
=& E.E If it is not possible to allow to stamp the identification mark with a marking punch one of the
EE ?E following remarks should be entered on the drawing.
b Eg i
g € E'E R — INSULATING CAP
E}; g™ 0.4 (MADE OF FORM-MIKANITE)
T
/E ‘E’ /
L= gj%: 7 =x
5 - FITD, -
Ew &
Bl “ B
E ; ﬂ‘\ I ——— WITH FELT PEN/ SKETCH PEN
PR FIG.3 FlG4
s ot .
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In case of the mass produced parts eg. cores, spacers, conductors (hollow conductors and solid
strands) and cooling pipes (generator construction) respectively condenser cooling pipes, the
identification spot does not need to be indicated on the drawing, identification according to
HWO0400397 is sufficient.

Guidelines for the selection of the place of identification is contained in plant standard no.

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

COPYRIGHT AND CONFIDENTIAL

HW0400398.

4.0 SPACE REQUIREMENT:

The size of the letter used for marking of casting and forgings with oil paint, as well as other
parts with a marking punch is left to the individual operator .It should be choosen according to
the space available for marking purposes as well as size of the part.

The standardized letter and number of punch sizes at corporate level are 3, 5, 8 & 10
millimeter.

See section 2.2 for means of identification if sufficient space is not available for stamping all

Hrd) s e

}INVENTORY

K709

E = -— "
E & the required information on the part.
% &
€
E E- & ;%. 5.0 EXAMPLES OF IDENTIFICATION MARKINGS:
%
Es é &
ESErF
EEET
% E‘E % E TURBINE L.P. SHAFT IDENTIFICATION
&l
i1 %)
£ % WORK ORDER NUMBER 10049-A-107-01
E 5 DRAWING NUMBER 9103 01 01000
IDENTIFICATION NUMBER FOR * XX-X-X-XXXXX-XX
ATTESTED/ CONTROLLED MATERIAL (As per AA4915)
; B MOVING BLADE IDENTIFICATION
(&
E : WORK ORDER NUMBER 10049-A-107-01
£ o
i DRAWING NUMBER 21010201001
e
\J N MATERIAL CODE COLOUR ORANGE-VOILET-ORANGE
N
Rev.No 04 fraforeat Lalit Kumar
WORKED BY ‘ h 18,313
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6.0 IDENTIFICATION NUMBER FOR ATTESTED/ CONTROLLED MATERIALS:

The identification scheme for system for attested/ controlled material is as follows:

¥ i FA y < 5
{""“ ") :'_L‘» a’-'L B “'-_—A &5 !"—jg“‘.
XX X X XXXXX XX
SRV No, SL. No.

Barrel 1 will be two digits code representing the receipt cell concerned.

Barrel 2 will be single digit indicating whether the material required is imported or indigenous.
‘0" will be used for imported and “1” for indigenous materials.

Barrel 3 will be a single digit representing the last digit.of the financial year. (for example ‘4" will
be written for 1984-85)

Barrel 4 will be a five digit serial numbers within Barrel 1 & 3

Barrel 5 will be serial number of the entry on store receipf voucher.

7.0 IDENTIFICATION FOR DABG-DEFENCE ITEMS:

EE
; : Only applicable for DABG-Defence items where specifically ‘IN’ is marked on the drawings.
%f Identification for Items shall be either punched/engraved/Laser marked or any equivalent method
L- by shop/vendor (as case may be) prior to protective surface treatment/coating, if any, in following
E fg format:
E ke
: . g a) DYY XXXX Z —N: (D indicates BOI, YY indicates Year, XXXX indicates last 4 digits
[ E of PO, Z item sl. number in PO, N item’s own running sl. no.).
IE b) XYY XXXX Z - N: (X indicates Sub-contracting, YY indicates Year, XXXX indicates
« £ last 4 digits of SCO, Z item sl. number in SCO, N item’s own running sk. no.).
EE
- EE, ¢) SYY XXXXX Z -N: (S indicates Shop manufactured, YY indicates Year, XXXXX
k> indicates last 5 digits of docket, Z item sl. number in docket, N item’s own running sl. no.).
cE1°D '
2
EZ Q‘&
"R
= forarforat /‘/1
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- BASED ON STA-NW
» ULTRASONIC TEST OF FORGING | sEP 1923 pEc. Bg0|
w
=
EEbﬂ§ 1. PURPOSE : This test specification applies to the
egIe ultrasonic testing of forgings with high
=1 T g ging g
“zluy requirements, particularly compaonents
o for turbine and generator plant, mainly

to determine internal defects by" the
pulse~echo technique.

The wultrasonic test facilitates an as-

(:) sessment of reflection points in relation

to their position, their size,extent and

L QUIDELINES FoR SELECTING frequency. The test specification incor-

SCANNING SCHEME AND QUALITYPOrates éw_tu_dalnmne—-—tm
LEVEL W)TH RESPECTIVE [ -S=TuE=¥)

celavand assessment criteria, and out-

lines the conditions which must be ob-

served.
2. SCOPE /@ t The specification applies for the Ltest
/[ MADCE FRoM FERRITIC/  OF appropriately shaped forgings T &aa
MARTENSITIC re=mallable steels. If the t.esi sEeciH@r
cation is to be applied to —

steels, compliance with the relevant
assessment criteria must first be agreed
between Manufacturer and Orderer.

3. PREPARATION OF : Forgings in the form of blanks shall for

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.

| FORGINGS : test purposes be simple in shape(note DIN
: @ o 54 126 part 1, section & ). Test areas
/ . and all reflection surfaces must ensure
- ey T <. that the test resulls are in no way
, upercadea the old -Brog—f Sh-..nl restricted.

“ undar the sarha number, i
| | Chanze  Adv 75‘0”€L1341? A smooth surface, free from loose scale
M-ﬁem is adequate for the test, .providing the
iNtm- = Dae - | coupling is adequate. The recommendation

for the surface condition of machined,
bright components is an average roughness
value of Ra < 20 um to DIN 4762 .

4. TIMING OF TEST : Preliminary test should be carried oul as
soon as possible to determine the forg-
ing®s ability and suitability for test-
ing. Delivery test are generally carried

= out before the forging has too many
- ‘i‘_ NAME SIGN & ODATE
g ;’k,_ TSX Ak TRiPRTAR Ncwips <29 OPADRAWN
@ QAX T S Kawmth | DL 3 1) MIORKED A-K.sppuAR | W2les 5.70.93
5 STE PAGARV:A L - 2. ’li CHECKED TP MeEnA | pfdrh 11 10.95
- AGREED DEPTT NAME SIGN & DATE SUPERVISED V-B.ARORA %?.t‘.m%

REVISION : Rork. |2, VED:

: " =l g el R e PLANT |
Zlw REAFT R E1MED Jere [Seat |2x22]  + sTAN
z | YEAR 2022 | Kumar [ GOP DARDIZATION COMMITTEE
E @i J ' PREPARED : I SSUED; DATE*
L
=1 STANDARDS
=£|8%| 10309 HyE DIVISION

C/Amo: TSX(MTE)-22-103
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SIGN & DATE

contures, but after the required qualily
heat treatment or otherwise during the
preliminary stages, which will be agreed
in advance.

El
INVENTORY NO

3.1 Test Apparatus :Ultrasonic test
device must comply with the requirements
of DIN 54 124 part 1.

5.2 Probes :The selection of Lhe probe in
regard to the wuminal frequency and the|
crystal diameter is dependent on the
desired detectability in terms of circu-
lar disk—-shaped reflector (CDR), the
length of the sound path and the sound
attenuation of the forging to be tested.
Generally the probes which are used have
a nominal frequency of 2 or 4 MHz.
Probes with other frequencies can alsoc be
used.

S. TEST SYSTEM

In normal procedures single—crystal
normal probes are used. Other types of
probes, such as transmitter—-receiver
(TxRx) or angle probes may also be
used,e.3. for the detection of refl £ r#
points below the surface, for 2 "he e
(:) resolution - of the indications, in parts

which are difficult to access, and for
,// hollow bodies or special defect erienta-
tions.

}

,'.

DA %ﬁk

To assess indications in terms of circu-

i lar disk reflector(CDR),mm @ a distance

o , gain size(DGS) diagram appropriate Lo the

type of probe should be used or universal

DGS diagram (note DIN 54127 part 1)
should be used. -

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
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8.3 Checking the test system! The check
is based on DIN 54 126 part 1 .Reference|
block 1 to DINS4 120 must be availlﬁf’
for calibrating the equipment and wmoni- "
toring the correct functioning of devige
and probe.

UPERCEDES THE GILD 283 Supeyf
UNDER THE S#MT N.

e
i -

s

N

AMF ALS 1

CHANGE A{, Y

Reference Block 2 to DIN S4 122 or other
compatible devices with reference may
also be used to monitor the test system.

5.4 Coupling agents: The coupling
agents(note also DIN 54 126 part 1,
section 5.&. must sufficiently moisten
the workpiece surface. Particularly
suitable are water (preferably containing
additives which increase the viscosily),

SIGN. & DATE
e,

33

INVENTORY NO
P- oS
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&.TEST PERSONNEL : The Manufacturer must ensure that all

7.TEST RANGE i Depending on the varying requiremenis of

8.TESTING

7. ECHD (INDICATION) 9.1 Description of recordable indica

DESCRIPTION: Eche indications are characterised by

UPERCEDES THE BLD 'JHG" SHEET

0il and pastes. The coupling agentis used
for seiting the system and for subsequent
tests must be the same. If forgings have
to be tested after machining,the coupling
agents must nol cause corrosive damage.

test are carried out by suitable quali-
fied personnel, which are able 1o, carry
out proper test procedure in accordance J
with this specification.

individual forgings.the  test range Iis
selected by the Orderer from table 1
according to product group -

- Shaftls

B Discs, plaites

C Rings. tubes, hollow shaftls, boxes
D steel bars

and specified by test numbers.

8.1 Calibration of sensitivity:sThe

@ caiibration of the ultrasonic test sysiem
is carried out according to DIN 34 127
part 1 . "

A

©
T4

5 8.2 Tesl Procedure:The test is ecarried
out to DIN 54 126 part 2 ). According to
the test numbers specified in table 1,
the relevant areas of the forging are
scanned by the probe. : P p

MTE-G4-13)
paTE A

T5x-MT

In manual testing, the test speed should
not exceed 100 mm s- . In automatic
testing, Lhe ilesl speed and pulse <cycie
frequency must be adjusted to ensure Lhat

AMF &u"'i -

UNDER THE SAME N'js Br 3

E

CHANGE ALV CY

all recaording tihreshelds are safely
detected. : 3

In continuous Testing, The test orbits
must overlap each other by approx 15%.

tions:

echo amplitude,form, extended length &
possibly their dynamic behaviour and
frequency dependence, Further backwall
echo drop & detectability 1limit, must
also be furnished. ‘

o

9.1.1 Echo Aipiitudu{ Eﬁpo amplitudes are

KeEv-o1
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evaluated by their echo height in accerd—.
ance with the DGE-method to DIN 54 127
part 1. ., whereby equivalent reflector
size  must he stated in mm as a diameter
of the equivalent circular .disk reflector
(CDR) . The quantities(effective diame~-
ter,test frequency .Near field length
atc), which characterize the crystal must
however be known, or be taken from the
test probe data sheel.

Iin normal circumstances The indigations
ars assessed with 2 or 4 MHz probes.
When recording thresholds are detected,
introduce additional probes Lo obtain a

better assessment of 1he reflection
points.
In exceptional cases and after consulta-

tion with Lhe Orderer comparisons wilh
reference reflectors may be admissible to
asssss the echo amplitude.In these cases
the echo height of the reflection points
are stated im dB in relation to the
correspending echo height of the ‘refer-
gnce reflector.

9.4.2 Echo form indications are distin-
guished by echo form shown in Table 2.
Also summarized there. are lhe screen
images of the corresponding echo form.

9.1.2 t Dynamic behaviour measured ex—

tended lengths Unless agreed
otherwise,individual indications lengtlhs
are measured by the half-value method.

However, Lhe beam divergence characteris—
tics of the probe must be taken into
account. B

Two single indications are considered as
adhering together and are thus classed as
a single defect, if when moving the probe
petween . the two points of 2 echeo maxima
at approx, equal scund distance(tol. +/-
2 mm), the echo level drops by .less than
12 dB below the echo maximum of lhe
larger indicationm. ol 49

-

= vl -

When indicatisns with extended lengih do
appear, then the measured extended lengtlh
smaller than the thresholds of Table 3
need not be recorded.

REV-0 |
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In suspected transverse defects, the echo
el level must be determined by optimising
“, the beaming angle.
x
g 9.1.4 : Backwall eche drop: In recordable
W indications, the amplitude of the back-
< wall echo in the indication area must be

COPYRIGHT AND CONFIDENTIAL
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checked and compared with the immediately
adjoining indicatien free zone. Back-
wall echo drops of > 4dB must be recorded
and specified in dB.

A backwall echo drop must be assessed by
taking into account the diameter of the
crystal, the test frequency and the ratio
of the sound paths to the reflector as
well as to the backwall.

?+1.5 Detectability limits The detecl-
abflity limit is the value of the small-

' ‘est,with a signal-to-noise~ratio of & dB
';ﬁ;?gnisable circular disk reflector, at

largest sound path. If 1he signal
-to—noise-ratio in relation te the re-
cording thresheld is < & dB, then ‘the
detection threshold for the corresponding
beaming directions and probes must be
determined and recorded in CDR mm togelh-
er with their relevant details e.g.
probe, beaming direction, $ound path etc.
In this case- further action would only be
taken after consultation with the Order-
er. -

9.1.6 Test sensitivity: The selected tést
sensitivity must ensure, that thresholds
of group echo readings cover at least 2/5
of the screen. The signal-to—-noise ratio
must be min & dB. Dtherwise further
action would be taken after consultation
with the Orderer.

9.2 Recordable,decisive and acceptance
criteria: Table 3 shows the recording”
thresholds and decisive limits in regard
to echo height ,backwall echo drop and
measured reflector length depending on
quality level.On reaching a decisive
limit, the Orderer must decide whether it
is acceptable, or if further action is to
be taken. When the decisive limit is
the same as the final ‘acceptance, must be
specified by the Orderer.

REvV -of
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7 . L
2.3 Spund attenuation * Sound allenua-
tions which have to be measured after

2 completed heat treatment must be measured

8z ih’ accordance with table 1. The values

39 aré recorded in dB/m., Depending on the

gé frequency, decision limits are reached at

2 - .

"2 MHz 3, 2 dB/m
4 MHz = & dB/m

S MHz ¢ 10 dB/m

g 10. TEST REPORT H The test report must contain the . follow-
gg ing details:
=3
gE a) Reference data of the test piece
Ml s3% b) test specification data
| £3% @ c) Testing stage (Timing of test)
_gg A d) Test apparatus and type of probe
we arne e) Finish of areas lo be tlested

32 . . 19 f) Coupling agent : :
a4z ' bE ) g) Type of calibration
=sw a o & h) Scanning scheme (test numbers acc. to
zst ggsf | table (A,B.C,D) , ;
8l E 8 x i) Recording thresholds and decisive
£53 g - 3% acceptance limit.

%3 s 123 21 i) Results

og", re e k) Date, tester and Lesl supervisor
zazd - o By 3y

:EZ gz ,‘,'-‘::Jl Recarding tUhresholds must be described
522 & Eg acc. to point 9 by specifying their
£S5 =~ 1855 3 coordinates within the workpiece, and/or
2Es ety g S e entered on a true-to-scale sketch of the
8§§ = g forging, the cross secltien or the surface

g development. .

£3 : - r

85 11. ORDER INSTRUCTION: Orders to this specification require to

Sz the tesit numbers and gquality levels to be

’E‘g stated by the Orderer.

'}

£ 12.0 ACCEPTANCE FOR

@ C ROTORS ¥ -

= 12.1 HP,IP & LP ROTORS AND TG ROTORS:

7] a) Testing/Scanning Scheme:

y A3,A4,A5:~- The axial distance between 1Two
. measuring positions must be shorter than
1000 mm.

Q\: A7 i- The incidence angle.x has to* bhe
N adopted to the beam spread of ‘ultrasonic
- AR probes wused, so that the center of the
P \\-R rotor of about 40 % of the outer diameter
Z & is ultrasonically. tested in tangenlial
@ [ direction e.g. for a probe with 24 mm

dia, of the crystal, 2 MHz frequency and
21\
z |
§ | Rev-of WORKED BY A.[.Sdu-ﬁﬁﬂ_‘ﬂ"‘-/ ZSIWI‘W
=
gq_\‘__ crecken gy| J-f. meena| N 2gf10[9Y
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] ; :
aboul 7 ° beam spread to the incide¥ce
e angles are o« = 7%, 14°, 21°. .
e - 'in addition o= 45° and for TG reotor
wE also with ¢ = 60 ° .
e AB:~ Rotor body with ¢ = 45° and for TG
g roter also with « = 70 *
> : - transition of cross—section with « =

45%y. 7Q°.
A9: only for the TG rotor body.

ﬂualii} Class:® 4a

Within a radial distance of S0 mm start-
ing at any bore surface and the rotor
bedy (blading area ) surface : 1a

The decision limits for backwall attenua-
tion are 3dB and for the ‘length of indi-
cation 10mm. Defects which can‘be elimi-
nated during machining can b& recorded
separately for permission .

12.2 The testing scheme & quality levels for

other components are indicated in the
respective specification.

il
<
—
z
8
i
s 13. 1) DIN 54 124 part 1 - Codes
Qo STANVDARDS of practice for ultrasonic tlest require-—é
e mént for systems and test objects.
- o
T 2) DIN 4762 - Surface roughness; Defin
Q definition, surface and 4ils reference
g [ 2.0 values.
2 .
o - g_ls‘ 3 DIN 54 127 part 1 — Calibration of
] QI ] ultrasonic test systems and echo assess—
§‘_a-$ a 1 ment .
w“ | J
":;- [ 4) DIN 54 120 - Control gauge 1 and it$
g'i c use in calibrating and monitoring wultra-
g;‘; sonic pulse—echo devices,
w ¥ ;
8% ;g S) DIM 54 122 - control gauge 2 and its
S & use in lubricating and monitoring wultra-
£ % s sonic pulse—echo devices.
2 Z T «
w3 oz :
—_— &) DIN 54126 part 2 — Codes
of practice for ultrasonic - tests, test
3 execution.
g
AR
(=]
= t\a =
&\ :
» L
L]
2y
2| N
é ;ﬁ' Kev-of WORKED BY h-l-SAzM 1"4-‘( zajbhfg
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2. ITEM IS TO BE MANUFACTURED FROM FORGING.

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF
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OR INDIREC]LY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.
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