Annexure — 19: SPECIAL CONDITIONS OF CONTRACT & BOM

| Doc no. HY:MM:ATC:GEM:Rev 04
BILL OF MATERIAL AND DISPATCHING SCOPE OF ITEMS FOR THIS RFQ/ENQUIRY ARE AS FOLLOWS:
BHEL REF. NO: |B7B1Z44749
Bill of Materials: PIPE FITTINGS - for BHEL/HPEP/STOCK-PROJECT SPECIFIC | Project
ITEM PR PR ITEM MATERIAL DESCRIPTION QTY/NOS. SPECIFCATION| g REQUIREMENT Qe QP REF. NO. (Q?JE)]\;I;E\;];?)T
SL.NO CODE -VAR REF. NO. OUOTED)
1 5000044699 10 HY7242592135 LR ELBOWS 90DEG AS 2" SCH 80 BW 45.000 HY7242592 YES TC56586 SQP-R07-PIPE-FITTING
2 10 TC9756550325 RDCR 4"X11/2" 10SX40S BW SS316L+IGC 12.000 TC56550-32 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
3 20 TC9756556099 ELBOW 1/2" 80S BW SA403 GR WP316L+IGC 300.000 TC56556-09 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
4 30 TC9756556110 ELBOW 3/4" 80S BW SA403 GR WP316L+IGC 600.000 TC56556-11 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
5 40 TC9756556145 ELBOW 1" 408 BW SA403 GR WP316L+IGC 700.000 TC56556-14 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
6 50 TC9756556200 ELBOW 2" BW SCH160S SS316L+IGC 20.000 TC56556-20 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
7 60 TC9756556218 ELBOW 3" 10S BW SA403 GR WP316L+IGC 350.000 TC56556-21 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
8 70 TC9756556250 ELBOW 4" 10S BW SA403 GR WP316L+IGC 80.000 TC56556-25 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
9 80 TC9756556293 ELBOW 6" 10S BW SA403 GR WP316L+IGC 200.000 TC56556-29 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
10 90 TC9756556455 ELBOW 3" SCH XXS BW SA403 GR WP316L 4.000 TC56556-45 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
11 100 TC9756556463 ELBOW 10" 10S BW SA403 GR WP316L 78.000 TC56556-46 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
12 110 TC9756562030 RDCR.CON3/4"X1/2" 80SX80S BW SS316L+IGC 114.000 TC56562-03 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
13 120 TC9756562056 RDCR.CON 1"X1/2" 40SX80S BW SS316L+IGC 60.000 TC56562-05 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
14 130 TC9756562072 RDCR.CON 1"X 3/4" 80SX80S BW SS316L+IGC 14.000 TC56562-07 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
15 140 TC9756562102 RDCR.CON 2" X 1" 40SX40S BW SS316L+IGC 36.000 TC56562-10 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
16 150 TC9756562129 RDCR.CON 3"X11/2" 10SX40S BW SS316L+IGC 30.000 TC56562-12 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
17 160 TC9756562161 RDCR.ECC 3"X2" 10SX40S BW SS316L+IGC 25.000 TC56562-16 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
18 5000044749 170 TC9756562196 RDCR.CON 6"X3" 10SX10S BW SS316L+IGC 7.000 TC56562-19 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
19 180 TC9756562234 RDCR 11/2"X3/4" 160SX80S BW SS316L+IGC 9.000 TC56562-23 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
20 190 TC9756562242 RDCR.CON11/2"X1" 160SX80S BW SS316L+IGC 5.000 TC56562-24 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
21 200 TC9756562250 RDCR.CON 2"X11/2" SCH160S BW SS316L+IGC 8.000 TC56562-25 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
22 210 TC9756562340 RDCR CONC 1"X1/2" SCH80S BW SS316L 12.000 TC56562-34 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
23 230 TC9756562439 RDCR.CON 2" X 1" SCH80S BW SS316L 10.000 TC56562-43 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
24 240 TC9756562510 RDCR. ECC. 4"X2" SCH10SXSCH40S BW 316L 30.000 TC56562-51 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
25 250 TC9756562552 RDCR.ECC 3"X2" 40SX40S BW SS316L+IGC 8.000 TC56562-55 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
26 260 TC9756562560 RED.ECC 3" X 11/2"40SX40S BW SS316L+IGC 8.000 TC56562-56 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
27 270 TC9756562579 RDCR.ECC 2"X11/2" 40SX40S BW SS316L+IGC 72.000 TC56562-57 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
28 280 TC9756562587 RDCR.ECC 3"X2" SCH XXS X 160S BW SS316L 4.000 TC56562-58 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
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29 290 TC9756564075 TEE 1" SCH 808 BW SS316L 18.000 TC56564-07 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
30 300 TC9756564105 TEE 2" 40S BW SS316L+IGC 60.000 TC56564-10 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
31 310 TCY756564113 TEE 3" 108 BW SS316L+IGC 50.000 TC56564-11 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
32 320 TC9756564121 TEE 3" 40S BW SS316L+IGC 8.000 TC56564-12 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
33 330 TC9756564130 TEE 4" 10S BW SS316L+IGC 66.000 TC56564-13 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
34 340 TC9756564164 TEE 2" SCH160S BW SS316L+IGC 4.000 TC56564-16 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
35 10 HY7242501415 ELBOW 90DEG 3/4" 6000 SW AS(A182F22) 45.000 AAT242501 YES TC56586 SQP-RO7-PIPE-FITTING
36 20 HY7242581087 AS ELBOW-90DEG-LR-1-SCH80-F22-BW 12.000 HY7242581 YES TC56586 SQP-RO7-PIPE-FITTING
37 30 HY7242582130 AS EQ. TEE 2" SCH 80 BW 6.000 HY7242582 YES TC56586 SQP-RO7-PIPE-FITTING
38 40 HY7242582229 STRAIGHT TEES AS 4" SCH 40BW 18.000 HY7242582 YES TCS6586 | SQP-RO7-PIPE-FITTING
39 50 HY7242582261 STRAIGHT TEES AS 6" SCH 40BW 6.000 HY7242582 YES TCS6586 |  SQP-RO7-PIPE-FITTING
40 5000044754 60 HY7242583225 CR AS(SA234 WP11) 6"X4" SCH 40X40BW 12.000 HY7242583 YES TC56586 SQP-RO7-PIPE-FITTING
41 70 HY7242583454 CR AS(SA234 WP11) 4"X2"SCH40X40BW 3.000 HY7242583 YES TC56586 SQP-RO7-PIPE-FITTING
42 80 HY7242699126 RDCR CONTC 1" X 1/2" SCH 80 BW AS 15.000 HY7242699 YES TC56586 SQP-RO7-PIPE-FITTING
43 90 HY7242699142 AS REDUCER 3" X 2" SCH 40S X 40S (WP22) 9.000 HY7242699 YES TCS6586 |  SQP-RO7-PIPE-FITTING
44 100 HY7242582199 STRAIGHT TEES AS 3" SCH 160BW 18.000 HY7242582 YES TCS6586 | SQP-RO7-PIPE-FITTING
45 110 HY7242583136 AS CONC.REDUCER 3" X 2" SCH 40 X 80 6.000 HY7242583 YES TC56586 SQP-RO7-PIPE-FITTING
46 10 AAT7242510350 TEE 1 1/2" CL6000LBS SW CS 21.000 AAT242510 YES TC56588 SQP-RO7-PIPE-FITTING
47 20 AAT7242520320 COUPLING 3/4" CL6000LBS SW CS 25.000 AAT242520 YES TC56586 SQP-RO7-PIPE-FITTING
48 5000044760 30 TC9767390014 STUB SLANTIMMER SS316LSCRW M33X2-F L=64 90.000 TC67390-01 NO TC56681

49 40 TC9767390022 STUB STRT SS316L SCRW M33X2-F L=64 63.000 TC67390-02 NO TC56681

50 50 TC9767390030 STUB STRT SS316L SCRW M33X2-F L=45 45.000 TC67390-03 NO TC56681

51 10 TC9756556315 ELBOW 8" 10S BW SA403 GR WP316L+IGC 93.000 TC56556-31 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
52 20 TC9756556471 ELBOW 14" 10S BW SA403 GR WP316L+IGC 24.000 TC56556-47 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
53 30 TC9756562218 RDCR.CON 10"X8" 10SX10S BW SS316L+IGC 15.000 TC56562-21 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
54 5000044761 40 TC9756562544 RDCR. ECC. 8"X6" SCHI0SXSCH10S BW 316L 28.000 TC56562-54 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
55 50 TCY756564156 TEE 8" 10S BW SS316L+IGC 14.000 TC56564-15 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
56 60 TC9756564296 TEE 10" 10S BW SS316L+IGC 9.000 TC56564-29 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
57 70 TC9756556498 ELBOW 12" 10S BW SA403 GR WP316L+IGC 45.000 TC56556-49 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
58 10 TC9756556021 ELBOW 3/4" #3000 SW SS182F316L +IGC 100.000 TC56556-02 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
59 20 TC9756564024 TEE 3/4" #3000 SW SS316L+IGC 60.000 TC56564-02 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
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60 30 TC9756564032 TEE 1" #3000 SW SS316L+IGC 60.000 TC56564-03 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
61 40 TC9756564040 TEE 1.1/2" #3000 SW SS316L+IGC 75.000 TC56564-04 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
62 60 TC9756565039 VERTICAL INSERT 1" #3000SW SS316L 85.000 TC56565-03 NO TC56586 SQP-RO7-PIPE-FITTING
5000044763
63 70 TC9756565055 VERTICAL INSERT 1/2"#6000 SW SS316L 150.000 TC56565-05 NO TC56586 SQP-RO7-PIPE-FITTING
64 80 TC9756565063 VERTICAL INSERT 3/4" #6000SW SS316L 10.000 TC56565-06 NO TC56586 SQP-RO7-PIPE-FITTING
65 90 TC9756731028 WELDOLET 1" #6000 BW 80S SS316L 26.000 TC56731-02 NO TC56586 SQP-RO7-PIPE-FITTING
66 100 TC9756731036 WELDOLET 1.5" #6000 BW 160S SS316L 26.000 TC56731-03 NO TC56586 SQP-RO7-PIPE-FITTING
67 110 TC9767389032 SOCKET REDUCER SS(WP 316L) 22/17.7 27.000 TC67389-03 NO TC56586 | SQP-RO3-PIPE-FITTING-NH
68 10 AAT242510449 AS Tee 1 1/2" # 6000 SW (SA182 F22) 6.000 AAT242510 YES TC56586 SQP-RO7-PIPE-FITTING
69 20 HY7242573122 REDUCER ECC 2"X1 1/2" SCH 80X80 BW CS 25.000 HY7242573 YES TC56586 SQP-RO7-PIPE-FITTING
70 30 HY7242592089 LR ELBOWS 90DEG AS 1" SCH 80 BW 168.000 HY7242592 YES TC56586 SQP-RO7-PIPE-FITTING
7 5000044764 40 AAT242501172 AS ELBOW 90 DEG 11/2" #3000 SW 36.000 AAT242501 YES TC56586 SQP-RO7-PIPE-FITTING
72 50 HY7242698090 CAP AS(SA234WP11) NOM SIZE 4" SCH 40 BW 3.000 HY7242698 YES TC56588 SQP-RO7-PIPE-FITTING
73 60 HY7242698111 CAP 4" SCH 80 BW AS(P22) HT 3.000 HY7242698 YES TC56586 SQP-RO7-PIPE-FITTING
74 70 HY7242699380 AS RDCR 4"X2" SCH XXS BW(P 22) 9.000 HY7242699 YES TC56586 | HYQA/SQP/TC/20-21/09_R6
Notes:

1 All items are to be supplied in line with BHEL specification only. Otherwise your offer will not be considered.

2 Supplier shall submit offerFOR Destination. P&F,Freight and Insurance in supplier scope.

3 Third party Inspection (TPI) is in BHEL scope (Charges to BHEL account). However, supplier shall coordinate with BHEL-TPI agency for inspection.

4 Suppliers shall submit complete compliance to BHEL specifications in their technical bid. Technical acceptance of the offers/ Bids is subject to BHEL/end customer approval only.

5 Evaluation is on

Itemwise

6 Item shall be delivered to below address.

For Item SI. No. 1 to 74

basis.

TC STORES

TELENGANA
PIN-502032

BHEL/HPEP/HYDERABAD
RAMACHANDRAPURAM
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Doc no. HY:MM:ATC:GEM:Rev 04

Annexure — 19: SPECIAL CONDITIONS OF CONTRACT & BOM

SL. NO.

Clause

Vendor Response

Yes/No

Comments

Penalty Clause:

18. LIQUIDATED DAMAGE/ PENALTY:

In the event of delay in supply /part-supply of goods,
Penalty as detailed below is leviable

a. Penalty of 0.5% per week or part there of shall be
levied, limited to a max of 10% (ten percent) of delayed
portion value / order value as per PR.

b. Penalty applicable for delay in documentation is as
per PR.

c. Date Reckoned for Penalty

- Indigenous Orders with delivery terms FOR HPEP: C
Note date.

- Indigenous Orders (Others): Date of e-waybill.

d. Timelines as mentioned in the Annexure 20 will be
considered for reckoning delivery.

For Material:

However, C Note (In case of destination of goods is
BHEL, Hyderabad) and MRC date (In case the
destination of goods is Direct Dispatch to Site) shall be
considered as a delivery date for Penalty Calculation.

Note: Absence of enclosed Annexure-20 (Duly signed
and stamped) will entail non processing of delivery
extension cases in case of delay in supplies of goods
owing to reason attributable to BHEL.

For Services:

Vendor has to specify the period of days prior intimation
is required for mobilizing Field Service Engineer to Site.

(If vendor fails to depute their service engineer with-in
specified period , LD Clause will be applicable as
mentioned in GeM T&C for Services).

If no. of days is not specified, seven days will be
considered as period of days of prior intimation

Non Deviatable
Clause

Guarantee / Warranty Period:
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Wherever required, and so provided in the
specifications/Purchase Order, the seller shall guarantee
that the goods supplied shall comply with the
specifications laid down, for materials, workmanship
and performance. If within the guarantee period, the
delivery is found to be non-complaint, the seller shall on
his own account, replace repair, or re-execute the
delivery at Purchaser's discretion on the purchaser's first
request or within the mutually agreed period, without
prejudice to Purchaser’s other legal rights. If the seller
continues to default on their obligations, purchaser has
the right to proceed to replace, repair or re- execute the
order at the seller’s expense, with or without help from
third parties. Purchaser shall notify the seller of the
exercise of this right in advance where ever possible.

Unless otherwise specified,

The guarantee period shall be 12 months from
the date of commissioning or 18 months from the
date of supply/replacement whichever is earlier.

For bought out packages which are intended to be
incorporated in installations or systems the guarantee
period shall not start until the time the installations or
systems are commissioned, provided always that the
period ends not later than 30 months after the date of
supply of the goods.

The guarantee period shall be extended by the period
during which the goods are not in compliance. A
guarantee period as described above shall apply afresh to
replaced, repaired or re-executed parts of a delivery.

Non Deviatable
Clause

Detailed Billing Break up:

Vendor has to provide detailed Price Breakup for the
BHEL Material Codes after Price Bid Opening/Reverse
Auction.

Non Deviatable
Clause

Delivery:

84 Days from the date of GEM Purchase Order (PO).

However, it may be noted that the delivery mentioned in
the RFQ shall be meet by vendors. In case, the delivery
mentioned in the tender is not met, BHEL reserves right
to reject such offers.

Vendor to quote the
best possible
delivery period.
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Annexure 1 has to be duly filled and Signed. Vendor to
note that dispatch of goods shall be done only after
obtaining Dispatch Clearance from BHEL, Hyderabad.

Following Duly Signed & Stamped Documents has to
submitted along with your Technical Offer

1. Annexure-12 — Local Content

2. Annexure-13 — Restriction of procurement from
Countries sharing land with India

3. Annexure — 19: SPECIAL CONTRACT
CONDITIONS & BOM

4. Annexure-20 — Delivery timeline agreement

Non Deviatable
Clause

Bill of Material:

BOM is enclosed for your reference. Supplier has to
quote for the complete Qty. of BOM Table.

Supplier has to quote FOR Destination inclusive of all
taxes, entire BOM as Single Package.

Evaluation of offer will be done on ITEMWISE BASIS
of this RFQ.

Others: Following points shall be noted

© Bidder to note in case any offer received
from non-PMD of BHEL vendor & as well as
PMD vendor, their price bid will be considered
only after receipt of technical suitability
acceptance from BHEL/END USER.

@ Approval of drawings is Applicable
O Approval of QAP is applicable
¢ Equipment Inspection is applicable

Non Deviatable
Clause

11

Inspection:

Third party inspection by BHEL empanelled TPI
(Inspections calls shall be raised by supplier in the below
portal cqir.bhel.in and mail us at
rathod@bhel.in,veeru@bhel.in,sdsarkar@bhel.in &
nagesht@bhel.in).

End Customer/ End Customer Appointed TPI will also
participate in Joint Inspection, Wherever applicable.

Non Deviatable
Clause

All offers received through the GeM portal will be evaluated and are subject to the BHEL/End User's
approval for technical suitability. Vendors quoting for this Enquiry shall be approved vendor of BHEL

and Project details are mentioned in BOM list.

13

Please note that vendors offer is liable for rejection, in case any deviation to Non Deviatable Clause.

Any other terms mentioned anywhere in your offer will not be considered. Terms agreed in the Buyer

ATC and Special Contract Conditions are final.

30F4



14

Contact Details of Supplier (mandatory):

Name:

Email:

Mobile:

Land line:
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#rerem)  Bharat Heavy Electricals Limited

Ramachandrapuram, Hyderabad 502032, India

Reef # TCER/POC/TEMP-5TUBS/ 0L

Pre- Qualifying criteria for the vendors participating in "Open Tender for enquiry no

Clause wise response of vendor is necessarily to be submitted for technical evaluation of technical bid

Dt: 03/07/2023

- Reg.

5l. No,

Description

Vendor's
Response

Details of Documents enclosed, if
Bl

1.1. Gene

ral Requirements

111

1) Offers from traders (for the purpose of this tender, any agency who is keeping
Shuing/supplying martials from different manufacturers under the same cempany’s
name, will be treated as trader] will not be considered.

The offer shall be accompanied with relevant list of the in-house manufacturing and
testing facilities & their capacities / ranges stc.

Company catalogue or website address which included these details may be
provided as an alternative.

Vendors to confirm that they will meet all the reguirements of BHEL specification
provided with the enquiry. in case of any, the requirements of Pre-qualification
criteria will be applicable, dispute/contradictions with the requirement of Pre-
qualification criteria [this document) with the specification

The vendor must have experience of manufacturing and supplying Temp-Stubs of
the corresponding standards and grades as mentioned in the enguiry. Test
Certificates shall be submitted as evidence of experience.

At least two copy (one for minimum size and rating and other for maximum size and
thickmess / rating } manufacturer test certificates (TC in IBR form for C5/A5 items) for
the same of similar grade supplied by them to other customers shall be submitted
along with the offer.

a) The date of the issue of “Test certificate” shall not be older than 3 years from the
NIT date.

bb) The mill test certificate shall include the results / reports for all the tests like
Chemical, Mechanical and NDT etc., as required by BHEL Specification applicable to
the present enguiry,




#rerem)  Bharat Heavy Electricals Limited

Ramachandrapuram, Hyderabad 502032, India

T ¢) The test certificates submitted as an evidence of the past experience of the

manufacturer must include test requirements as stipulated in BHEL specification.

Evaluation of Experience Evidence: The experience will be evaluated against the test
certificate provided by the vendor with respect to BHEL technical reguirerment of the
specification,

Prior to dispatch of the material, Test Certificates (English language only) shall be
send to BHEL for review and dispatch clearance by BHEL. The phatographs of the
material with the traceability/ marking and condition of the material before dispatch
may be provided for dispatch dearance.

Az per "Ministry of Steel Order [latest as applicable],” if any of the enguiry iterns fall
under "List of Steel Products under Mandatory Bureau of Indian Standards
Certification,” BIS certificate is to be provided mandatorily. The BIS certificate
submitted by the vendor shall be valid till the delivery of material. In case the BIS
certificate is expiring before the material delivery date, Vendor shall confirm the
renewal of the certificate in advance so that the timely supply of the material 1o
BHEL is ensured.




Frm)  Bharat Heavy Electricals Limited

Ramachandrapuram, Hyderabad 502032, India

Ref # TCEP/POC/PIPE FITTINGS & FLANGES/0Z

Pre- Qualifying criteria for the vendors participating in "Open Tender for enquiry no

Clause wise response of vendor is necessarily to be submitted for technical evaluation of technical bid

Dt 06/03/2021
- Reg.

5l Mo,

Description

Vendor's
Response

Details of Documents enclosed, if
any

1.1. General Requirements

L1.1

1) Offers from traders (for the purpose of this tender, any agency who is keeping
Sbuying/supplying martials from different manufacturers under the same company's
name, will be treated as trader) will not be considered.

The offer shall be accompanied with relevant list of the in-house manufacturing and
testing facilities & their capacities / ranges etc.

Company catalogue or website address which included these details may be
provided as an alternative.

Vendors to confirm that they will meet all the requirements of BHEL specification
provided with the enquiry. In case of any dispute/contradictions with the
requirement of Pre-gualification criteria (this document) with the specification, the
requirements of Pre-gualification criteria will be applicable.

The vendar must have experience of manufacturing and supplying Pipe fittings,
flanges of the corresponding standards and grades as mentioned in the enguiry. Test
Certificates shall be submitted as evidence of experience,

At least two cogy (one for minimum size and rating and other for maximum size and
thickness / rating ) manufacturer test certificates (TC in IBR form for C5/AS items) for
the same or similar grade supplied by them to other customers shall be submitted
along with the offer,

a) The date of the issue of “Test certificate™ shall not be older than 3 years from the
NIT date.

b} The mill tast certificate shall include the results / reports for all the tests like
Chemical, Mechanical and NDT etc., as required by BHEL Specification applicable to
the present enguiry.




JZrwein)  Bharat Heavy Electricals Limited

Ramachandrapuram, Hyderabad 502032, India

] The test certificates submitted as an evidence of the past experience of the
manufacturer must include test requirements as stipulated in BHEL specification,

Ewvaluation of Experience Evidence: The experience will be evaluated against the test
certificate provided by the vendor with respect to BHEL technical requirement of the
specification.

Prior to dispatch of the material, Test Certificates {English language anly) shall be
send to BHEL for review and dispatch clearance by BHEL, The photographs of the
material with the traceability/ marking and condition of the material before dispatch
may be provided for dispatch clearance,

As per "Ministry of Steel Order {latest as applicable),” if any of the enguiry items fall
under "List of Steel Products under Mandatory Bureau of Indian Standards
Certification,” BIS certificate is to be provided mandaterily. The BIS certificate
submitted by the vendor shall be valid till the delivery of material. In case the BIS
certificate is expiring before the material delivery date, Vendor shall confirm the
renewal of the certificate in adwance so that the timely supply of the material to
BHEL is ensured.
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COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

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

Ref.Doc.

None

SPECIFICATION FOR REDUCERS
1.0. General:

1.1y This standard covers designation, Material, size and dimensions of the reducers

2.0. Application:

2.1) These Reducers are intended to use in H2 service.
2.2) The supplier shall strictly comply with this standard in all respects. No deviation shall be

allowed, unless written permission of BHEL is obtained before finalization of order.

3.0) Material:

ASTM Al182 F316L

4.0 Applicable Standards:

The following standards shall be followed for the respective ilems.

4.1) Dimensions, tolerances and General requirements shall be as per ASME B16.11 latest
edition.

4.2) Technical requirements shall be as per Annexure-1.

4.3) NACE requirement shall be as per NACE MRO0103

5.0 Technical delivery conditions:

5.1) As per corporate standard AAOB51402 (a copy to be enclosed) except IBR. IBR is not
required for these items.

Revisions ; Prepared: Approved: Date of 1
Privadarshini Chandu Issue:
Refer to record of revisions: 31.08.2021
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COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

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

VARIANT TABLE:

Sl no. | Spec Material code | Description Size
variant (inch)

1. 01 TC9767389016 | SOCKET REDUCER SS (WP 3161)17.7/10.7 17.7/10.7

2, 02 TC9767389024 | SOCKET REDUCER 55 (WP 3161)22/14 22/14

3. 03 TC9767389032 SOCKET REDUCER SS(WP 316L) 22/17.7 22/17.7

a. 04 TC976a7 389040 SOCKET REDUCER 55 (WP 316L)27.5%22 27.5x22

5. 05 TCO767389059 | SOCKET REDUCER SS (WP 316L)1" x 1/2" 1"x1/2"

&, 06 TCO76 7389067 SOCKET REDUCER SS (WP 3161)34.2/27.5 34.2/275
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1.1

1.2

2.1
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2.1.2

2.1.3

214

2.1.56

2.1.6

2.2

2.2.1

222

PURPOSE AND SCOPE

This specification covers additional requirements relating to components intended for
pperation in Hydrogen service,

Applicability : This specification applies to all components for which Hydrogen Service
requirement is indicated on the component technical data sheets.

REQUIREMENTS FOR PIPES, FITTINGS & FLANGES :

GENERAL (applicable to all pipes, fittings, flanges & special parts)

Material identification stamps (cold stamping) including punch marks and large
hardness impressions are not permiited on hydrogen contacted surfaces.

Cold stamping on the outside surface shall be performed before heat treatment.
Depth and sharpness of indentation shall be compatible with wall thickness of the
component. These requirements do not apply to the stamping of flanges on their
circumference.

Stamping of fittings after heat treatment is not permitted.

For steels which need to be preheated for welding, the preheat temperatures shall
be maintained in all cases such as temporary welding, auxiliary welds and thermal
cutting. Preheating shall penetrate the entire cross-sectional area of the material
and shall extend over a width of 300 mm on both sides of the weld. Thermocouples
shall be attached to the item being heat treated and the temperature shall be
recorded for confirmation of the heat treatment.

Evidence sghall be furnished for the base metal, heat affected zone and weld metal
that hardness limitations have been satisfied. For this purpose, measurements shall
be taken on the procedure gualification specimens and on the item concerned.
Hardness values shall be checked at least at three locations in a direction
perpendicular to the weld.

Serrations on the flange face shall be concentric for hydrogen service. Spiral
serration is not acceptable.

APPLICABLE TO CARBON STEEL (CS) PIPES, FITTINGS, FLANGES &

SPECIAL PARTS:

All pipes, forgings and fittings having wall thickness 9.53 mm and thicker shall be
normalized. Cold drawn pipes & fittings shall be normalized after the final cold draw
pass for all thickness. The normalizing shall be a separate heating opearation and not
a part of the hot forming operation. In addition, fittings made from forgings shall have
carbon — 0.35 % Max. and Silicon — 0.35 % Max.

Carbon equivalent shall not exceed the following value:

Ceg=%C + %Mn + %[(Cr + Mo +V] + %(Ni +Cu) < 042
& 5 15
Under no condition Ni content shall be in excess of 1%.

B 66-6717-10783923 EC 000 01 1A 15.07.2019



ANNEXURE-1

2.2.3 Al full penetration weld joints shall be 100% radiégraphad in accordance with ASME
SECTION-VII, DIV.-lLILW-51 & ASME SECTION-V. Radiography shall be done
before PWHT and 100% UT shall be done after PYWWHT.

2.2.4 The hardness of any pressure cenizining component, weld & Fl‘iaat affected zone
(after heat treatment) shall be limited to 200 BHN max.

2.3 APPLICABLE TO ALLQOY STEEL (Cr-Mo) PIPES, FITTINGS, FLANGES & SPECIAL
PARTS :

231 All pipes, flanges and fittings shall be normalized and tempered. The normalizing
and tempering heat treatment shall be a separate heaiing operation ancd not a part
of hot forming operation,

2.3.2 Al full penetration weld joints shall be 100% radiographed in accordance with ASME
SECTION-VIII, CiIV.-, UW-51 & ASME SECTION V. 100% radiography & UT shall
be performed after PWHT.

2.3.3 The hardneas of any pressure containing compeonent, weld & heat affected zone
{after PWHT) shall be: limited to 225 BHN max.

234 The alloy content of weids shall be verfiad by chemical analysis. Tests shall be
conducted when changes in weld wire and/or weld flux are made, or when a new set
of electrode is used.

2.3.5 Maximumn room temperature tensile strength of all pressure containing components
and welds shall not axceed 100,000 PSI.

236 Under no condition Ni content shall be in excess of 1%.

24 APPLICABLE TO STAINLESS STEEL PIPES, FITTINGS, FLANGES & SPECIAL
PARTS :

2.4.1 Al pipes, flanges & fittings shall be solution annsaled after welding and pickled.

2.4.2 Al stabilized grades of stainless steel (55321, 85321H, 55347\ shall be
900 +10

given a stabilizing treatment_in addition to solution he eft @
Deg.C for 4 hours {For “F” grades C conteif shallbe 0.04% minimum /oi\

2.4.3 All full penetration weld joints shall be 100% radiographed in accordance with ASME
SECTION-VIII, DIVISION |, UW-51 and ASME SECTION V.

2.4.4 For all austenitic stainless steels, weld deposits shall be checked for ferrite contant.
A famrite number (FN) of not less than 3% and not more than 10% is reguired to
avoid sigma phase embritlement during heat treatment and high femperature
service. FN shall be determined by use of a ferrite scope. Ferrite scope
measuraments must be made prior to post weld heat treatment to be meaningiul.

2.45 The maximum hardness of any pressure containing component, weld & HAZ shall be 200
BHMN.

B &66-6717- 10783823 EC 000 01 1A 185.07. 2018



ANNEXURE-1

3 REQUIREMENTS FOR VALVES:

31 GENERAL (applicable to all valves) i"‘j‘}

3.1.1 Each walve bﬂﬁ'_u’. casting shall be subjecled to examination by
radiography in accordance with ASME SECTION VIILDIVISION |, APPENDEX 7.

312 Valves shall be labelled "SUITABLE FOR HYDROGEN SERVICE”
3.1.3 Helium Leakage Test :

Body/bomnetfcover  joinls & slulling buxs ol all valves and spevial parls (bolh loiged
and cast) shall have low emission. One valve per metallurgy, per rating and
per size shall be helium leak tested as per ASME SECTION V, SUBSECTION A,
ARTICLE 10, APPENDIX [V. {Detector Probe Technique) al a minimum of 25%
allowable cold (rated) working pressure. Selection of valve for test shall be random. Test
duration shall be as follows.

TEST DURATION IN MINUTES
" S R R
(mm) PRESSURE cu.s_s
800,
Upto 300 600 %00 1500 |
Upto 2" 3 | 6 9 12
3" to 6” 6 9 12 15
8" to 16" g | g 12 15
18" to 24" 9 | 12 15 18

Leakage rate shall be less than 00001 mi/sec of helium.

3.1 4 The design & geomelry of valve internals shall remove crevices & stagnant areas.

315

3.2

Valves shall be intermally cleanad & free from moisture and grease.

APPLICABLE TO CARBON STEEL & ALLOY STEEL. VALVES :

3.2.1 Carbon steel castings ."'furgin[.:;s shall be normalized & alloy steel castings / forgings

shall be normalized and lempered.

3.2.2 Crtical body, bannel, cover casting sections, typically defined by ASME B16.34, shall

323

y Category A, B & CA-
Levet 2, Category CB & GD-level 3, Category D F level 0. For wall
thickness 2" to 4.5" rable plates of ASTM E186 sfdll be used. ASTM ES<
shall be used for recommended practice & controlling quality of radiography as
guide. The entire surface of the castings shall be dye penetrant inspected.

be radiographed and sh:E mest ASTM E446 (up to 2" thj

Bend tests and magnetic particle inspection of the entire surface of body and
bonnet castings shall be carried out in accordance with ASTM AZ217 supplementary
requirements 53 & 34, EBEvaluation of magnetic particle inspection shall be in
accordance with MSS SP-53 except that no linear discontinuities shall be allowed,

B as-a717- 10783923 EC 000 O1 1A 15.07.20189



ANNEXURE-1

3.2.4 The brinell hardness of heat treated casting shall not exceed 200 BHN for carbon

steel and 225 BHN for alloy steel.

3.2.5 The tensile stress for A.S. shall be less than 100,000 PS5l for alloy steel.

3.2.6 Repair of defective casting shall be outlined in writing to the purchaser before repair

33
3.3.1

starts. Repair method to be approved prior to welding.

Castings shall be preheated to a minimum of 400F prior to welding and all
Chromium-molybdenum alloys shall be postweld heat treated after welding is
complete. Stress relieving is essential for welds.

Dye penetrant test of welds shall be in accordance with ASTM B165 procedure B-2.
Interpretation as per appendix-8 of ASME — VIl Div.1.

Repair welds shall be 100% radiographed and evaluated in accordance with
paragraph 344.5 of ASME B31.3 with a minimum casting quality factor of 0.95. Dye
penetration test shall be as per ASTM E185 procedure B-2, interpretation as per
Appendix -8 of ASME-VIII Div.1.

APPLICABLE TO STAINLESS STEEL VALVES:

Casting shall be in the solution heat treated and pickled condition. All castings and
test bars shall be heat treated together.

3.3.2 Critical body and bonnet casting sections, typically defined by ASME B16.34, shall

4

4.1

Level 2, Category CB, & CD-level 3, Category D, F level 0. For wall
thickness 2" to 4.5" parable plates of ASTM E186 shall be used. ASTM ES4
shall be used for recommended practice & controlling quality of radiography as
guide. The entire surface of the castings shall be dye pensfrant inspected after
pickling.

be radiographed and shi! meet ASTM E446 {up to 2" th'rj} Category A, B & CA-
I

Repair welds shall be 100% radiographed and evaluated in accordance with

paragraph 344.5 of ASME B31.2 with a minimum casting quality factor of 0.95. Dye
penetration test shall be as per ASTM E165 procedurs B-2, interpretation as per
Appendix -8 of ASME-VIII Div.1.

IMPACT TESTING:

For all carbon steel and alloy steel pipes, flanges and fittings with thickness over 19
mm, Charpy V-notch impact testing shall be carried out in accordance with
paragraph UG-84 of ASME Section VIII, Div.-1 for weld metal and base metal from
the thickest item per heat of material and per heat treating bateh. Impact test
specimen shall be in complete heat treated condition and in accordance with ASTM
A370. Impact energies at 0 Deg. C shall average greater than 27J (20ft-Ib) per set of
3 specimens with a minimum of 18J (15 fi-lb}

if welding is used in manufacturing, impact test of heat affected zone (HAZ) and
weld metal shall also be carried out.

Charpy V notch impact testing is to be done for all CS & AS valves material
{average 20 fi-b for set of 3 [ minimum value 15 ft-b] at 30 F).

B 866-6717-10783923 EC 000 O1 1A 15.07.2019
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1.1 GENERAL

1.1 Chemical composition, physical properties, tesis, dimensions and tolerances, heat treatment
and marking shall conforin to the applicable latest codes / standards / specifications as
specificd in the material requisition (MR). Supplier shall swictly comply with MR/PR
stipulation: and no deviations shall be permitted. Post Order Concession/Dreviation Permit 3-
DODO-0180-F1 as mentioned m Cl. 518 of Specification for Quality Management System
Eeguirements from Bidders (6-78-0001} s not applicable.

1.2 Testing

1.2.1  Test reports =hall be supplied for all mandatory tests as per the material specifications. Test
reports shall also be furnished for any supplementary tests as specified in the MR, Clanses
1.7.8,19, 110 & 1.11. Material test certificates (physical properties, chemical composition &
heat wearment report) shall also be furnished for fittings supplied.

L.22  Positive Matenial ldenubication (PMI shall be periormed as per scope and procedures defined
in the Specification for Positive Material Identification (PMI) at Supplier's Works (6-81-
ono1}

1.25  Refer to specification no.6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fimings shall be scamless in construction unless otherwise specified. If finings are
specified as welded, the same shall conform e clawse 1.7,

14 Outside diameters and wall thickness (unless otherwise mentioned) of butt welded ttings
shall be in aceordance with ASML: B36.10 and ASMIE B36.19 as applicable.

1.5 For reducing butt weld fittings having difterent wall thicknesses at each end, the greater wall
thickness of the fitting shall e employed and inside bore at each end <hall be matched with
the specified inside diameter,

1.6 Beveled ends for all fittings shall conform to ASME B16.25. Contour of bevel shall be as
follows:

Mauterial Wall Thickmess { Weld Contour
Carbon Steel {Except Llpte 22 mm Figure 2 Type A
Low Temp. Carbon Sieel) T T — . ]"'i'gurc 3 T}'pc A
Alloy Steel, Upto 10 mm Figure 4
Seainless Steel & s —
I.ow Temp. Carbon Steel =10 mm & Lipto 25 mm Figure 5 Type A
| > 25 mm Figure 6 Type A i

1.7 Welded Fittings

[.7.1  All welded fittings shali be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mim from the ends.

Faormeat No. 8-090-0001-FE1 Sev 0 Copyright EIL = All nghls reserved
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1.7.2  For fittings made our of welded pipe, the welded pipe shall be double welded tvpe & shall be
manufactured with the addition of filler metal.

.73 Welded tees shall not be of fabricated (stub-in} tvpe.

1.74  All welded fittings shall be normalized & 100% radiographed by X-ray on all welds made by
fitting manufacturers & also on the parent materinlks.

1.7.5  Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

1.7.6  Specified heat teatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

1.7.7  Irrespective of the material code requirement, all welded fittings indicated in the MR as
"Cryve"& “LT7 shall meet impact test requirements of ASME B31.3. The impact test
temperalure shall be -196°C & -45°C tor stainless steel & carbon steel respectively wnless
specifically mentioned ovtherwise in the ME.

1.3 Stwinless Sieel Fittings

1.8.1  All stainless steel furtings shall be supplied in solution heat treated condition,

1.8.2  Solution annealing for stanless steel firmngs shall be carried out agaim after weld repairs.

1.8.3  For all stainless steel fittings Inter Granular Corrosion {1GC) test shall have to be conducted as
perthe following:

ASTM A 262 Practice “B" with acceptance criteria of “60 mils/year (max.}".

O
ASTM A262 Practice E with acceptance criteria of no cracks at 20X magnification and
microstructure to be observed at 250X magnification shall ensure the absence of any cracks/
fissures. When testing 1s conducted as per practice 'E' photograph of microstructure shall be
submitted for record.

1.8.4  When specifically asked for in MR for high temperature application of some grades of
austcnitic stainless steel (eg. 55309, 310,316,316 etc.) ASTM A 262 Practice *C" with
acceptance criteria of <15 mils/vear” shall have to be conducted.

1.85  For the 1GC test as described in Clauses 1.8.3 & 1.E.4, two sets of samples shall be drawn
from each solulion reatment lot, one sel corresponding to the highest carbon conlent and other
set to the highest fitting thickness.

1.8.6 For dual grades of S8 where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

1.9 NACE/HIC Requirements

1.9.1  Fitings under “NACE”™ category or those designated as “HIC1™ shall meet the requircments of
NACE MR-0103 unless otherwise specified.

.92 Fittings made from plates and designated as “HICT” shall mect the THC requirements of FEIL
specilication 6-T2-0013 unless otherwise specified.

110 Thickness/schedule lower or higher than specilied Tor the Ninished product shall not be
accepted.

Eormat Mo 8-00-0003-F1 Sev O Copyright EIL — All rights resarvad
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For manufacturing of elbows from pipes, same size of pipe as that of elbow shail be wsed and
the nominal wall thickness of the starting pipes shall have positive tolerance only. However,
where the manufacturer has an established automatic/semi-automatic process for the
manufacture of elbows, the starting pipe may be permitted to be of lower size with higher
schedule as required. Starting pips of higher size than that of the elbow shall not be permutted.

L11  The gasket conmct surfaces of stub ends shall be flat with [ace finish specified in the
requisition. Interpretation on the specified face finish is as follows:
125 AARH ; Serrations with 125 10 250 p in AARH

112 Seamless stub ends shall not have any welds on the body, Sweb ends shzll be lony pattern type.

1.13  Galvanized fittings shall be comted with zine by hoo dip process conforming to 1S 4736 /
ASTM A133.

114  Threaded ends shall have NPT taper threads in accordance with ASME/ANSE B1.2001 up o
1.5" NIB & IS 554 from 2" o 6" NB.

1.15  Unless and otherwise specilied in the MR, all socker welded and screwed Mitings shall be an
accordance with ASME B16.11 o the extent covered in ths specification except {or unions
which shall be in accordance with MSS-SP-§3.

1.16  Special fittings like weldolet, sockolet, sweepolet, latrolet, efbolet ete., the dimensions of
which are not covered i ASME, MSS-5P & EIL Standards, shall be as per manufaciurer's
std. Comtours of these fittings shall meet the requirements of ASME B31.3. Manufacturer shall
submit drawings / catalogues of these items for records after acceptance of offer.

L17  Length of all long half couplings shall be 100 mum unless otherwise specified in the MR,

118  Forreducers 1o manulaciurers’ standard, length of reducer shall not be less than 0 7D where D
is the oulside dizmeter of the larger end.

L1%  All seamless pipes emploved for manulacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 530. Welded pipes employed for manufacture of fittings shall be
tested as given below

Welded Pipe Employed For Manufaciure OF Welded Fittings.  Test Criteria
ASTM A6T1 Gr. C65, 70 (C1.32) P=25T/D}
ASTM AGT2 Gr. Cb0,65,704CL12, 22) | §5=190"% of SMYS.
ASTM A6T1 Gr. CF60,65, 70,66 (CL32) | T=Nom. Wall Thickness
ASTM A6%1 Gr. »=Cr, 1Cr, PAC 2%Cr, 3Cr, 9Cr (C1.42), | D= 0.D. of Pipe. !
9 (CL.42) e |
API 5L P=28T/D I
ASTM AS3E TP 304, 3041, 304H. 318, 3181, 318H, 321 | 8§~ §3% of SMYS.
347 (CL1, 3, 1) T = Nom. Wall Thickness
: | D=0D. of Pipe. |
ASTM B725 ASTM B725
ASTM B517T ASTM B317
|
| ASTM BS14 ASTM B34
|
1.20  The bevel ends of all bunt weld fittings shall underzo 100%% MP /7 DP 1est.
Fomnat No. &-00-0001-F 1 R-F_:'.r i} . o Copyright EIL — All rights reserved
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1.21

1.23

1.24

1.25

1.26

1.27

Abbreviations for ends of swapes and nipples shall be as follows:
PBRF . Plam Baoth Frds

TRE . Threaded Both Ends

TOE : Threaded Ong End

TSE : Thregded Small End

TLE : Threaded Large End

All types of 88321 or 55347 fittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to pormal solution annealing. Scaking
temperature and holding time for stabilizing heat treaiment shall be 900°C and 4 hours

respectively.
For Hydrogen service fittings following special requirements shall also be met:

a. All carbon steel fittings having wall thickness 9.53 mm (0.373") and above shall be
normalised. Cold drawn fttings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- 0.35 % max. and
Silicon- 0.3% ¥ max. The normalising heat trearment shall be a separsde henting operaiion
and not a part of the het forming operation

b. All alloy steel (Cr-Me) fittings shall be normalised and tempered. T he normalising and
tempering shall be a separate heating operation and not a part of the hot forming
operation. The maximum room temperature tensile strength shall be 100,000 psi.

c. For carbon sieel fittings, hardness of weld and HAZ shall be 200 BHN {max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all austenitic stainless steels, the weld deposit shall be checked for farrite content. A
Ferrite No.(FNJ not 1ess than 3% and not more than 10% i3 required & avoid sigma phase
embritilement during heat trealment. FN shall be determined by Ferritescope prior to post
weld heat reatment,

e. For all Carbon steel and Alloy steel fittings with wall thickness over 20mm, Charpy-V
MNotch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Seetien VI, Div-1 for weld metal and base metal from the thickest item per heat of
material and per heat treating batch. Impact test specimen shall be in complete heat treated
condition and accordance with ASTM A370. Impact energies at 0°Celsius shall average
grearer than 27J (20 fi-Ib) per set of three specimens, with a mimimum of 197 (15 fi-1b),

For all welded alloy steel fitings with mandatory requirements of heat treatment and
radiography, radicgraphy shall be performed after heat treatment.

AN 1Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.23Cr-1Mo,
SCr-i+. 3Mo, 9Cr- 1Mo & 9Cr- 1Mo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr WP WPYWP9!, wherever specified, shall be as per
"C11Y, unless otherwise specified.

Materials designated as structural stec! grades like 15 2062, SA 36 etc. or similar specification
are not permitted for manufactore of fittings,

Formrat No. 8-D0-0004-F1 Rev. 0 Copyright EIL - All rights msarved
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.0 IBR REQUIREMENTS
| IBR Documentation Required

2.1.1  Fitlings under the purview of “IBR” (Indian Boiler Regulations) shall be sccompanied with
original 1IBR cerificate in Torm NMI-C duoly approved and countersigned by IBR avthority /
local authority empowered by Central Boiler Board of India. Photocopy of the original
certificate duly attested by the local boiler inspector where the supplier is located 1s the
minimum requirement for acceptance.

2.1.2  For materials 1%4Cr - Mo (ASTM A 234Gr WP & ASTM A234 GrWPHIWY & 2940 -
IMo (ASTM A 234 Gr.WP22 & ASTM AZ234 Gr. WP22W) & 9Cr-1 Mo-V (A234 Gr.WPo 1/
A234Gr. WP21 W), where fittings are manufactured from pipe. Form II-C approved by IBR
shall include the tabulation of E., S;, & §; values for the entire temperature range given below,
E., S.. & S, values shall be such that throughout the temperature range

E/1.3 =
S /15 = Sa
14 =
S £ Allowable stress at the working metal temperamre.
E; z Yield point (3 2% proof stress at the working metal temperature)
5. : The averape stress 10 produce elongation of 1%5(creep) in 100000 hrs at
the working metal temperature.
S : I'he average stress to produce rupture in TOOO0 hrs at the working metal

temperature and in no case more than [.33 times the lowest siress to
produce mpture at this temperature

Sa (psi)
Templ F) 00 | 600 | 650 | TOO | TSO ¢ BOO | RSO | 900 | 950 | ROOO | 1050 | L100
IMarerial
AT MG WERLLS 21700 | 20900 (2050020100 | 2700 (19200 LETOO| L3T00] 9300 | 6300 | 4200 | 2800
A2 WERLLW
A2 WP22 / 17900 17900 | 17900) 17900 | 170 1 7800] 14500 12800) 10800] 7800 | 5100 | 3200

A2 0T WP22W
A 2340, WP L/
A 2340 WPR I W

28100 2?71}052?3 26700 259001 24900§23T00{ 2230020700 18C00 | 14000 | 10300

Nole : 5, values shall be as per the latest edition prevailing,

2 For carbon steel pipes under IBR the chemical composition shall conform to the following:
Carbon (max ) d 0.25%
Ohers (S5, P, Mm : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
SErVICEs,

A0 ACCEPTABLE DEVIATIONS

A1 Scamless fittings arc aceeptable in place of welded Nittings. however, welded fittings are not
acceptable in place of scamless fttings. Forped fitings are acceptable in place of wrought

Frrmat Mo 8-000001-F1 Rew O Copyrighl E1L = &l righls resered
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3.2

3.3

4.0

4.1

4.2

1.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

fittings. However, wrought seamless fittings arc acceptable in place of forgings only in case of
sWages.

Fittings of Grades SS317 of corresponding material are acceptable in place of Grades S5316
or 88316(2.5Mo min ).

Fittings of Grades S5317L of corresponding material are acceptable in place of Grades
S83il6L or SS316L{2.5Mo min.).

MARKING AND DESPATCH

Each fitting shall be legibly and conspicuously stamped in accordance with the requirements
of applicable standards along with special condition like "IBR", “Cryc”, “NACE"” and "H2"
etc.

Steel die marking with round botom punch may be permutied on body of buit weld CS &
lower alloy steel fittings, hut for 55 & higher allov steel fittings, the same should be marked
by elecwa-etching only.

Paint or ink for marking shall not contain any harmful metals or mstal salis such as Zine, Lead
or Copper which causes corrosive attack on heating.

Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.

Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.

Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmiul to welding,

Fittings coming under the purview of “IBR", "CRYO" , “NACE"” & “H2"(hvdrogen} shall be
painted with one circumferential stripe of colour red, light purple brown, canary vellow &
while respectively for easy identification. Width of stripe shall be 12mm for sizes less than 37
and 25mm for sizes 3 and above, Stripe shall be located centrally for elbows, diagonally for
caps, at the larger end for reducing fittings, longiadinally for couplings and al one end near to
the bevel/sockeUscrewed end lor other fittings.

Each end of hiting, shall be protected with a wood, metal or plastic cover,

Each size of Llting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantitics, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents,

REFERENCES

O-81 -0 . Specification for Positive Material Identification (PMI} at
Supplier’s Works

&-R1-0005 : Inspection & test plan for forged, seamless and welded
fittings

B=79-001 3 :  Material requirements for carbon steel components used in
sour service for petroleum refinery environments

Frrmat e 8-00.0001-F1 Reu. 0 Copyrgm EIL — All rights rzcened

Pana 10108 of 43748
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TECHNICAL DELIVERY CONDITIONS FOR ASME-PIPE FITTINGS

1.0 SCOPE:

This standard stipulates the technical delivery conditions for socket-welding and threaded
fittings like elbow, tees, couplings etc. to ASME: Bl6.11 and seamless/welded
construction butt-welding fittings like elbows, tees, reducers etc. to ASME: B16.9 and
ASME B16.28.

2.0 TECHNICAL REQUIREMENTS:

The socket-welding & threaded forged fittings shall comply with ASME: B16.11 and butt-
welding fittings with ASME: B16.9/ASME:B16.28 & with the following specific
requirements. All the fittings shall be manufactured and supplied as per latest version of
ASME codes.

2.1 Pressure class, schedule and size: Pressure class and size for socket-welding fittings,
schedule and size for butt-welding hittings shall be as specified in the enquiry/order.

22 Material Specification: The material of the fittings shall be as per enquiry/order. The
matenal specification shall generally comply with the following, unless otherwise
specified.

a) Socket welding fittings: Socket welding&threaded forged fittings shall be  manufac-
tured to the following matenial specification ( Refer enquiry/ordering specification).
Carbon steel (Low temperature service) : ASME: SA350 Gr: LF2
Carbon steel (High temperature service) : ASME: SA105
Alloy steel (High temperature service) : ASME: SA182 Gr:F22/F11/F91-as applicable
Stainless Steel : ASME: SAI182 Gr: F321
b) Butt - welding fittings: Scamless and welded construction butt-welding fittings shall
be manufactured 1o the following matenal specification (Refer enguiry/ordering
specification).
Carbon steel (Low temperature service) : ASME: SA420 Gr: WPL6
Carbon steel (High temperature service) : ASME: SA234 Gr: WPB
: ASME : SA234 Gr: WPBW
Alloy steel (High temperature service) : ASME: SA234 Gr: WPI1
: ASME: SA234 Gr, WP22
Revisions: Issued :
Clause 9.1 (h) and F91 added . STANDARDS ENGINEERING
DEPARTMENT
Rev.No. 01 | Amd. No. Reaffirmed: Prepared: Approved: Date:

DL JUL. 06 | Dt Year: MATLS. ENGG. | DGM (TS) NOV. 2004
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Stainless steel 1 ASME: SA403 Gr: WP321

: ASME: SA403 Gr: WP304
: ASME : 5A403 Gr: WP304W
- ASME : 5A403 Gr. WP304WX

2.3 Heat Treatment: The fittings shall be properly heat treated as per the applicable
material specifications.

24  Dimensions, Tolerances & Finish: The dimensions and tolerances shall be ASME -
strictly as per ASME: B16.11 for forged steel fittings - socket welding and threaded,
ASME Bl169- for factory made wrought butt-welding fittings. For allowable
imperfections and Ninish of the Nittings, relevant clause as per ASME:SA234/ SA 403/
SA 420 shall be applicable for carbon, alloy and stainless steel fittings,

All fittings shall be blast cleaned both inside and outside to remove rust, scale and other
foreign materials. The surface shall be clean, smooth and without any scales, burrs etc.

2.5 Edge preparation:

25.1 Butt Welding Fittings: |/nless otherwise specified . the butt welding fittings shall be
supplied with edge preparation for welding with the connecting pipe. The edges shall be
machined as per ASME: B16.25.

2,52 Socket Welding/Threaded Forged Fittings: _Unless otherwise specified, the forged
fittings shall be machined as per dimensions and tolerances specified in ASME B 16.11.

30 RAW MATERIAL:

3.1 The raw material for the fittings shall consist of killed steel forgings, bars. plates,
scamless tubular products, conforming to the chemical composition requirements of the
applicable finish product specification and matenial grade.

3.2 It is the responsibility of the supplier to select the appropriate raw material so that all
the pipe fittings meet the dimensional & other requirements indicated in this standard.

3.3 All the plates used for manufacturing of fittings shall be ultrasonically tested by either

of the following:

i) ASME SA 435 and acceptence standards as in SA 435 except that adjacent
discontinuity indications shall be seperated from each other by a distance equal to or
longer than the larger of the indications, unless both the adjacent defects can be
contained in a circle of diameter equal to the acceptance standards of a single defect.

i) ASME SA 578 and acceptance standard shall be as per level -C of SA 578,
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4.2

43

50

CHEMICAL COMPOSITION AND PROCESS:

Carbon percentage shall be limited as specified in the following table:

51 No. Grade Connecting pipe wall thickness C%
1. AlDS All 0.25
2. WPB, WPBW All 0.25

Fittings shall be of seamless construction only unless otherwise specified in the
enguiry/ordering specification.  Fittings of nominal bore NB 50 and below shall be ol
forged construction only.

Firtings shall be forged, wherever specified in the purchase order. The forgings must be as
close as possible to the final shape and size.

INSPECTION AND CERTIFICATION:

The pipe fittings shall comply with the quality requirements as per BHEL standard quality
plan latest revision (copy to be attached with this plant standard). Vendor shall confirm
in the offer the total compliance of this quality plan .

Mechanical and chemical testing: Matenal used for manufacture of the fittings shall be
tested for mechanical properties and chemical composition as per relevant matenal

standards.

The buttwelded pipe fittings shall not have the thickness less than 87.5% of the specified
wall thickness at any location. The minimum wall thickness of each fitting shall be
measured by using D - meter and shall be reported in the test certificate (Refer
Annexure-2) & along with value of acceptable minimum thickness as per standard
requirements.

The body & socket wall thickness of socket welded fittings shall be as per ASME B16.11
& Body & end wall thickness of threaded fittings shall be as per ASME B16.11

Magneuc Particle Examination:  Knuckle of reducers, outer bend portion of elbows and
neck portion of tees shall be magnetic particle examined after final heat treatment in
accordance with practice ASTM Standard -E 709 for all carbon steel and alloy steel fittings
for all schedules for sizes 2" inclusive and above.

Ligquid Penetrant Examination: Knuckle of reducers, outerbend portion of elbows and neck
portion of tees shall be hquid penetrant examined after final heat treatment in accordance
with practice ASTM Standard - E165 for all staninless steel fittings for all schedules for
sizes 2" inclusive and above.




HY0851495
Rev. No.01 PLANT STANDARD
: HYDERABAD
PAGE 4 OF 8
5.6  Acceptance Criteria for MPE and LPE Tests: The acceptance criteria for MPE and LPE

.
oc

6.0

6.1

6.2

6.3

7.0

tests shall be in accordance with appendix 6 and 8 of ASME: Sec. VII DIV, |
All surfaces to be examined shall be free ofi-

a) Relevant linear indications.

b) Relevant rounded indications greater than 3/16 inch.

¢) Four or more relevant rounded indications in a line seperated by 1/16 inch or less
(edge to edge).

d) An indication of imperfection may be larger than the imperfection that causes it,
however, the size of the indication is the basis for acceptance evaluation.

POSITIVE MATERIAL IDENTIFICATION (PMI):

All alloy steel and stainless steel pipe fittings shall be checked by a suitable equipment
for the material grade (i.¢ major alloying elements) at the manufacturer's works and
certified accordingly in the test certificate’s (Refer Annexure — 3) before dispatch.
Vendor shall ensure the availability of the suitable test facility at his works and the
equipment shall have valid calibration certificate.

Wrinkless: The inner bend portion of elbows shall be free from wrinkles and tool
marks,

CERTIFICATION:

All fittings shall be delivered along with three original copies of test certificates in
english as per the format enclosed in Annexure - 1.

IBR CERTIFICATION:

All the carbon and alloy steel pipe fittings pertaining to the material specifications:
ASME: SA 234 Gr WPB, Gr. WPI11, Gr. WP22; Gr. WP91; ASME SA 105 and
ASME SA 182 Gr. F11, F22 & F91 shall be supplied under inspection and certification
by IBR or by an inspection agency approved by IBR. The test certificates shall be
provided in IBR format, form 111 C (i.e. in addition the test certificates to be furnished
as per annexure- |, annexure-2 & annexure 3).

In addition to the requirement specified at 6.2 above, all the pipe fittings supplied as per
this specification shall be inspected and centified by BHEL nominated inspection
agency at the manufacturer's works. Scope of inspection shall be as per BHEL approved
quality plan.

GUARANTEE CERTIFICATE:

The supplier shall furnish a guarantee certificate for the supplied products. It shall
confirm that the supplied product (s) are in confirmity with applicable codes &
standards. It shall also confirm that fittings supplied are capable of withstanding without
failure, leakage or impairment of their serviceability, a hydrostatic test pressure equal to
that prescribed for the specified matching pipe of equivalent material.
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a)

b)

9.0

9.1

9.2

93

10.0

QUALITY ASSURANCE DURING MANUFACTURING AND INSPECTION OF
PIPE FITTINGS:

Vendor shall ensure strict Quality Assurance Process while selecting the source of Raw
Matenials & their procurement methods. Vendor shall produce documentory evidences
accordingly of its QA process ensuring the correct sourcing - at any tme to BHEL's
inspection agency. It shall be the responsibility of the vendor to ensure that no mix up of
materials & their identification oceurs during all stages of procurement, marking, transport,
stocking at its works & also before starting of the manufacturing.

All steps shall be ensured by the vendor so that only required materials as per
specifications are only made input to manufacturing process, kept documented process
assurance methods during total eyele of manufacturing, Heat-Treatment, surface treatment,
testing & final painting/marking/colour coding.

MARKING, PRESERVATION AND PACKING:

Marking: The following details shall be punched on each fitting.
a) Manufacturer’s name or trade mark.

b) Type of fittings.

¢) [Item designation (as per ordering specification).

d) Material specification grade.

¢) Melt No.

f) Test certificate number,

g) Mark of Inspection Authority.

h) BHEL Des no. (As indicated in P.O./intimated from BHEL).

Preservation: Before despatch, the fittings shall be dried and cleaned and the entire
surface shall be well coated with a good quality rust preventive coating that will not
become fluid and run-off at 65°C.

Packing: All fittings shall be provided with suitable HDPE End Covers to protect the ends
(socket/threaded ends or weld edge preparation) and to protect the internal surfaces. All
fittings shall be packed and despatched in suitable wooden boxes, so that no damages
occur during transportation/storing.

COLOUR CODING:

All the pipe fittings shall be colour coded by painting a circumferential ring of 10 mm
width at one end of the fitting at a distance of 20 mm from the end. The colour of the
circumferential ring shall be according to the applicable matenial grade as given in the table
helow.
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. Material Colour of the ring
No.
b SA 350 LF2 Red
2. SA 105 Red
3. SA 420 Gr. WPL6 Red
4. SA 234 WPB Red
- 7 SA 234 WPI11 Gireen
6. SA 234 WP22 Blue
i S5A234 WP 9l Orange
8. SA182 F91 Orange
9. SA 182 F22 Blue
10. | 5A182FI1I Green
1. | SA 182 F32] White
12. | SA 403 WP321 White
13. | SA 403 WP304 Yellow

Table: Colour coding requirements.

REFERENCE STANDARDS AND SPECIFICATIONS:

The latest versions of the below mentioned standards and specifications shall be used
as reference for supplying pipe fittings as per this specification.

ASME: B16.9

ASME: Bl16.11
ASME: B16.28
ASME: 5A234
ASME: SA403
ASME: SA420
ASME: B16.25
ASME: SA435
ASME: SA5T8
ASTM: E 709

ASTM: E 165

Copyright and Confidential
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.
T mazst not be used directly or indirectly in any way detrimental to the interest of the company



Copyright and Confidential
The information on this document is the property of BHARAT HEAYY ELECTRICALS LIMITELD.

It st riod be wsed directhy or indirectlv m anv way detrimental 1o the inerest of the comnany

PLANT STANDARD slaiadi

HYDERABAD REV. NO.01
PAGE 7 OF 8

ANNEXURE -1 : TEST CERTIFICATE PROFORMA
SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

| Customer 7. Reduction Ratio -
2 TC No. & Date ¥, Batch No. :
i, PO, Ne . Heat Code Mo
4. Process of Melong Ingot © 10, Spec No. :
5. Deoridixation Process 11 Test Bar size
6 Forgimg Method 12, Supplicr of the Ingotbilley bloom :
13. FORGINGS COVERED BY T.C.
5. No. Drawing No. & leem No. Diescripiion Cruantity & Weight
14. CHEMICAL CDMP{}&-ITIUN (PERCENT)
Element Mn 5 P
As per Min
Speen, Max.
Aciual values
15. HEAT TREATMENT
{To be accompanied by Record Chart)
Condinon Heating rate “Cihr Temp °C Soaking Time Hr Heating rate *C e Cooling Med,
16. MECHANICAL PROPERTIES -
TS Y5 %Eom | WRA Hardness Impact value Sand Test
Nimm?® | 0.540.2% 565 Min. BHN louise Angle D of Rem
Proof | vSo Gl Min. 3 of bend | mondrel | arks
Mimm? values
As per  min
Speen.  max
Actual alues
17. SURFACE FINISH
{When culled for in the order'drg.)
15, DIMENSIONAL INSPECTION
19, NON-DESTRUCTIVE TESTS
Mature of Test Avceptance level | Instrument used Range Resulis MAny odher details
Ultrasonic
Radiographic
Drve Penctrant’
Mogmetic Particle
20, METALLOGRAPHIC EXAMINATION
(To be conducied if called for and photo microeraphs to be stimehed along with o repon )
Position of sample Etohant used | Magmification Constituent observed Relanive %
21. OTHER TESTS IF ANY (MICROSCOPIC, SULPHUR PRINTS ETC))
22. IDENTIFICATION OF FORGINGS AS PER CPS / PPS
‘We hereby certify that the items mentioned above have becn issucd and inspected m our presence and are found 0 be in sccordance with
drawings, specifications and purchase order
SIGNATURE & SEAL OF THE SIGNATURE AND SEAL OF THE CHIEF OF QUALITY
INSPECTING OFFICER CONTROL/CHIEF METALLURGIST OF THE SUPFPLIER
DATE: DATE:
INSTRUCTIONS:

al
L]
€)
di
e}

Dietails of all heai treatment processes carmied oul should be fumished in the format provaded st point No, 15,
Test certificates are 10 be furnished as per Purchase Owder and specification, in A4 size paper

Al the entrics showld be i Block letters.

If heartreatment i done by oatside agencies, the original HT chans shall be fiomished.

The sctual TC may run into more than one A4 size paper. if needed 1o fueititate filling up of details.
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ANNEXURE-2
TEST CERTIFICATE PROFORMA FOR RECORDING
MINIMUM THICKNESS MEASURED USING D-METER
5L ITEM BHEL's BHEL's MINIMLUIM ACTUAL REMARKS
No. | DESCRIPTION | MATERIAL DES THICKNESS (mm) | THICKNESS (mm)
CODE No. REQUIRED AS PER | AS MEASURED | ACCEPTED
CLAUSE 5.3.1 USING D-METER (YESNO)
TEST CERTIFICATE PROFORMA FOR
POSITIVE MATERIAL IDENTIFICATION (PMI)
SL. ITEM BHEL's BHEL's MATERIAL PMI TEST REMARKS
MNo. | DESCRIFTION MATERIAL DES Mo STANDARD OBSERVATION
CODE ACCEPTED
(YES/NO)
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TC ENGINEERING
L TECHNICAL SPECIFICATION FOR Rev. No. 00
E HPEP
£ WELDOLETS Page 1 of 2
1. SCOPE:
This standard cover requirement of Weldolets., These are welded on to the pipe lines for
providing tapping connections for instruments, bypass lines, drains and vents.
2. MATERIAL SPECIFICATION
2.1 The raw material specification shall be ASTM A182 F316L(SS)
3. SIZES AND DIMENSIONS
3.1. All dimensions shall be as indicated in the MSS SPOY,
3.2, Base part of the Weldolet shall have provision to use it on a Pipe Diameter from 27
to 32",
3.3, Weld Bevel angle at the bottom of the weldolet (Longitudinal and transverse
sections) shall be as shown below.
| .L'g’o | e / L:;:'
| \ t@ﬂ;%
== ! .
Transverse Section Longitudinal Section
4. PROCESS
These items shall be forged to shape. Machining from rounds is not permissible.
5. TESTS AND HEAT TREATMENT
Tests and heat treatment shall be as per relevant material standards, Acceptance to
any deviations / options shall be obtained from purchaser.
6. SPECIAL REQUIREMENT

6.1 All fittings shall be supplied strictly as per BHEL technical delivery conditions for
pipe fittings "HY0851495".
6.2 PMI shall be conducted for all the stainless steel and alloy steel fittings.

6.3 Stainless Steel Fit IGC/Anne H

6.3.1 All stainless-stee] fittings shall be supplied in solution heat treated condition.
6.3.2 Solution annealing for stainless steel fittings shall be carried out again after
weld repairs.
6.3.3 For all stainless-stee] fittings Inter Granular Corrosion (IGC) test shall have to
be conducted as per the following:
ASTM A 262 Practice "B” with acceptance criteria of "60 mils /year (max.)".
(Or)
ASTM A262 Practice E with acceptance criteria of no cracks at 20X magnification
and microstructure to be observed at 250X magnification shall ensure the
absence of any cracks/ fissures. When lesting is conducted as per practice 'E
photograph of microstructure shall be submitted for record
6.3.4 For the IGC test as described in Clauses 6.3.3 two sets of samples shall be
drawn from cach solution treatment lot, one sel corresponding to the highest

carbon content & other set to the highest fitting thickness

7. TEST CERTIFICATES

Record of Proof test (Type test) for each enquired size of weldolet shall be submitted
along with technical offer,
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8. DESIGNATION
Name of the part shall be as below.

WELDOLET 1.5" #6000 BW 1608 55316L

Material specification shall be as TC 56731 Var No.03.

8.1
8.2

9 MARKING

Each item shall be marked (by punch marking) giving the following details.

9.1
9.2
9.3
9.4
9.9
9.6

Manufacturer’s trade mark
TITLE as " WELDOLET”

Size X X
Rating XXXX

Material specification
Component code

10 PROTECTION
Itermns shall be protected from rust preferably treated with plastic coating peel-off type.

11 PACKING AND DISPATCH
All items shall be packed properly to protect from mechanical damage during transport
and storage.

12. Variant table:

Var. | Description BHEL Material code
No '

01 WELDOLET 3/4" #6000 BW 80S 55316L | TC9756731010

02 WELDOLET 1" #6000 BW B0S 58316L TCA756731028

03 WELDOLET 1.5" #6000 BW 1605 S3316L | TCO97567V31036

13. Reference standards

I) MSS SP97

II) ASME B16.25

14. RECORD OF REVISIONS:

Rev. No.

oo

19-04-2025

First Issue MCK

CHANDU | BNR
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2.0

2.1

22

TECHNICAL DELIVERY CONDITIONS FOR ASME-PIPE FITTINGS

SCOPE:

This standard stipulates the technical delivery conditions for socket-welding and threaded
fittings like elbow, tees. couplings etc. to ASME: Bl6.11 and seamless/welded
construction butt-welding fittings like elbows, tees, reducers etc. to ASME: B16.9 and
ASME B16.28.

TECHNICAL REQUIREMENTS:

The socket-welding & threaded forged fintings shall comply with ASME: B16.11 and butt-
welding fittings with ASME: BIo9WASME:B16.28 & with the following specific
requirements. All the fittings shall be manufactured and supplied as per latest version of
ASME codes.

Pressure class, schedule and size: Pressure class and size for socket-welding fittings,
schedule and size for butt-welding hittings shall be as specified i the enquiry/order.

Material Specification: The material of the fittings shall be as per enquiry/order. The
material specification shall generally comply with the following, unless otherwise
specified.

a) Socket welding fittings: Socket welding&ithreaded forged httings shall be manufac-
tured to the following material specification (Refer enquiry/ordering specification).

Carbon steel (Low temperature service) : ASME: SA350 Gr: LF2

Carbon steel (High temperature service) : ASME: SA105

Alloy steel (High temperature service) : ASME: SA182 Gr:F22/F1 I/F91-as applicable
Stainless Steel : ASME: SA182 Gr: F321

b) Butt - welding fittings: Seamless and welded construction butt-welding fittings shall
be manufactured to the following material specification (Refer enguiry/ordering
specification).

Carbon steel (Low temperature service) : ASME: SA420 Gr: WPL6
Carbon steel (High temperature service) : ASME: SA234 Gr: WPB
: ASME : SA234 Gr: WPBW

Alloy steel (High temperature service) : ASME: SA234 Gr: WP11
: ASME: S5A234 Gr; WP22

Revisions: Issued :

Clause 9.1 (h) and F21 added .

STANDARDS ENGINEERING & IPR
COORDINATION DEPARTMENT

Rev.No. 01 | Amd. No. Reaffirmed: Prepared: Approved: Date of 1*

Issue:

Dt. JUL. 06 | Dt. Year: 2021 MATLS. ENGG. | DGM (TS) NOV. 2004
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Stainless steel - ASME: SA403 Gr: WP321

2.3

24

2501

2.5.2

3.0

3.1

3.2

3.3

T ASME: SA403 Gr: WP304
. ASME : SA403 Gr: WP304W
: ASME : 5A403 Gr. WP304WX

Heat_Treatment: The fittings shall be properly heat treated as per the applicable
material specifications.

Dimensions, Tolerances & Finish: The dimensions and tolerances shall be ASME -
sirictly as per ASME: B16.11 for forged steel littings - socket welding and threaded,
ASME Bl16.9- for factory made wrought butt-welding fittings. For allowable
imperfections and finish of the fittings, relevant clause as per ASME:SA234/ SA 403/
SA 420 shall be applicable for carbon, alloy and stainless steel fittings.

All fittings shall be blast cleaned both inside and outside to remove rust, scale and other
foreign materials. The surface shall be clean, smooth and without any scales, burrs ete.

Edge preparation:

Butt Welding Fittings:  Unless otherwise specified , the butt welding fittings shall be
supplied with edge preparation for welding with the connecting pipe. The edges shall be
machined as per ASME: B16.25.

Socket Welding/Threaded Forged Fittings: Unless otherwise specified, the forged

littings shall be machined as per dimensions and tolerances specified in ASME B 16.11.
RAW MATERIAL:

The raw material for the fittings shall consist of killed steel forgings, bars. plates,
seamless tubular products, conforming to the chemical composition requirements of the
applicable finish product specification and material grade.

It 15 the responsibility of the supplier to select the appropriate raw matenal so that all
the pipe fittings meet the dimensional & other requirements indicated in this standard.

All the plates used for manufacturing of fittings shall be ultrasonically tested by either
of the following:

1) ASME SA 435 and acceptence standards as in SA 435 except that adjacent
discontinuity indications shall be seperated from each other by a distance equal to or
longer than the larger of the indications, unless both the adjacent defects can be
contained in a circle of diameter equal to the acceptance standards of a single defect.

i1} ASME SA 578 and acceptance standard shall be as per level -C of SA 578.
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CHEMICAL COMPOSITION AND PROCESS:

Carbon percentage shall be limited as specified in the following table:

51 No. Grade Connecting pipe wall thickness C%
L. AlD5 All 0.25
Z. WPB, WPBW All 0.25

== =

Fittings shall be of seamless construction only unless otherwise specified m the
enquiry/ordering specification. Fittings ol nominal bore NB 50 and below shall be of
forged construction only.

Fittings shall be forged, wherever specified in the purchase order. The forgings must be as
close as possible to the final shape and size.

INSPECTION AND CERTIFICATION:

The pipe fittings shall comply with the quality requirements as per BHEL standard quality
plan latest revision (copy to be attached with this plant standard). Vendor shall confirm
in the offer the total compliance of this quality plan .

Mechanical and chemical testing: Matenal used for manufacture of the fittings shall be
tested for mechanical properties and chemical composition as per relevant material
standards.

The buttwelded pipe fittings shall not have the thickness less than 87.5% of the specified
wall thickness at any location. The minimum wall thickness of each fitting shall be
measured by using D - meter and shall be reported in the fest certificate (Refer
Annexure-2) & along with value ol acceptable minimum thickness as per standard
requirements.

The body & socket wall thickness of socket welded fittings shall be as per ASME Bl6.11
& Body & end wall thickness of threaded fittings shall be as per ASME B16.11

Magnetic Particle Examination:  Knuckle of reducers, outer bend portion of elbows and
neck portion of tees shall be magnetic particle exanuned after final heat treatment in
accordance with practice ASTM Standard -E 709 for all carbon steel and alloy steel fittings
for all schedules for sizes 2" inclusive and above.

Liguid Penetrant Examination: Knuckle of reducers, outerbend portion of elbows and neck
portion of tees shall be liquid penetrant examined after final heat treatment in accordance
with practice ASTM Standard - E165 for all staninless steel fittings for all schedules for
sizes 2" inclusive and above.
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7.0

Acceptance Criteria for MPE and LPE Tests: The acceptance criteria for MPE and LPE
tests shall be in accordance with appendix 6 and 8 of ASME: Sec. VII DIV. 1
All surfaces to be examined shall be free of:-

a) Relevant linear indications.

b) Relevant rounded indications greater than 3/16 inch.

¢) Four or more relevant rounded indications in a line seperated by 1/16 inch or less
(edge lo edge).

d} An indication of imperfection may be larger than the imperfection that causes it,
however, the size of the indication 1s the basis for acceptance evaluation.

POSITIVE MATERIAL IDENTIFICATION (PMI):

All alloy steel and stainless steel pipe littings shall be checked by a suitable equipment
for the material grade (i.e major alloying elements) at the manufacturer's works and
certified accordingly in the test certificate’s (Refer Annexure — 3) before dispatch.
Vendor shall ensure the availability of the switable test facility at his works and the
equipment shall have valid calibration certificate.

Wrinkless: The inner bend portion of elbows shall be free from wrnnkles and tool
marks.

CERTIFICATION:

All fittings shall be delivered along with three original copies of test certificates in
english as per the format enclosed in Annexure - 1.

IBR CERTIFICATION:

All the carbon and alloy steel pipe fittings pertaining to the material specifications:
ASME: SA 234 Gr WPB, Gr. WP11, Gr. WP22; Gr. WP91; ASME SA 105 and
ASME SA 182 Gr. FL1, F22 & 91 shall be supplied under inspection and certification
by IBR or by an inspection agency approved by IBR. The test certificates shall be
provided i IBR format, form I C (i.e. in addition the test certificates to be furmished
as per annexure-1, annexure-2 & annexure 3).

In addition to the requirement specified at 6.2 above, all the pipe fittings supplied as per
this specification shall be inspected and certified by BHEL nominated inspection
agency at the manufacturer's works. Scope of inspection shall be as per BHEL approved

quality plan.

GUARANTEE CERTIFICATE:

The supplier shall furnish a guarantee certificate for the supplied products. It shall
confirm that the supplied product (s) are in confirmity with applicable codes &
standards. It shall also confirm that fittings supplied are capable of withstanding without
failure, leakage or impairment of their serviceability, a hydrostatic test pressure equal to
that prescribed for the specified matching pipe of equivalent material.
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QUALITY ASSURANCE DURING MANUFACTURING AND INSPECTION OF
PIPE FITTINGS:

Vendor shall ensure strict Quality Assurance Process while selecting the source of Raw
Matenals & their procurement methods. Vendor shall produce documentory evidences
accordingly of its QA process ensuring the correct sourcing - at any time to BHEL's
inspection agency. It shall be the responsibility of the vendor to ensure that no mix up of
materials & their identification occurs duning all stages of procurement, marking, transport,
stocking at its works & also before starting of the manufacturing.

All steps shall be ensured by the vendor so that only required matenals as per
specifications are only made input to manufacturing process, kept documented process
assurance methods during total cycle of manufacturing, Heat-Treatment, surface treatment,
testing & final painting/'marking/colour coding.

MARKING, PRESERVATION AND PACKING:

Marking: The following details shall be punched on each fitting.
a) Manufacturer’s name or trade mark.

b) Type of littings.

¢) Item designation (as per ordering specification).

d) Material specification grade.

€) Melt No,

f) Test certificate number.

g) Mark of Inspection Authority.

h) BHEL Des no. (As mdicated in P.O/intimated from BHEL).

Preservation: Before despaich, the fittings shall be dried and cleaned and the entire
surface shall be well coated with a good quality rust preventive coating that will not
become fluid and run-offat 65°C.

Packing: All fittings shall be provided with suitable HDPE End Covers to protect the ends
{socket/threaded ends or weld edge preparation) and to protect the internal surfaces. All
fittings shall be packed and despatched in suitable wooden boxes, so that no damages
oceur during transportation/storing.

COLOUR CODING:

All the pipe fittings shall be colour coded by painting a circumferential ring of 10 mm
width at one end of the fitting at a distance of 20 mm from the end. The colour of the
circumferential ring shall be according to the applicable matenal grade as given in the table
below.
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. Material Colour of the ring

No.

1. 5A 350 LF2 Red

2. SA 105 Red

3. 5A 420 Gr. WPL6 Red

4. 5A 234 WPB Red

5. SA 234 WP11 Green

6. 5A 234 WP22 Blue

% SA234 WP 91 Orange

8. SAL82 P9l Orange

9. 5A 182 F22 Blue

10. | SAI82F11 Green

11. SA 182 F321 White

12. | SA 403 WP321 White

13. SA 403 WP304 Yellow

Table: Colour coding requirements.

11.00. REFERENCE STANDARDS AND SPECIFICATIONS:

The latest versions of the below mentioned standards and specifications shall be used
as reference for supplying pipe fittings as per this specification.

ASME: B16.9

ASME: Bla.11
ASME: Ble.28
ASME: S5A234
ASME: SA403
ASME: SA420
ASME: Bl16.25
ASME: SA435
ASME: SA5TR
ASTM: E 709

ASTM: E 165
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ANNEXURE -1 : TEST CERTIFICATE PROFORMA
SUPPLIER’'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS
1. Customer : 7. Reduction Ratio
2 TC No. & Date ¢ K. Baich Nao, :
3. PO.Ne.: 9. Heat Code No. :
4. Process of Melting Ingol 10, Spec No
] Deondisation Process : 11, Test Bar size :
6. Forgmg Method : 12, Supplhier of the Ingot/hilletbloon
13. FORGINGS COVERED BY T.C.
5. No. Drawing Mo & ltem No. Digscription Quantity & Weight
14, CHEMICAL COMPOSITION (PERCENT)
Elemsemnt C M 5 P
As per Mol
Specn. Max.
Actual valwes
15. HEAT TREATMENT
(T be pecompamed by Record Chiat)
Condition Heaiang rae "Clu Temp "C Soaking Tune Hr Heating raie “C/lir Conling Med
16, MECHANICAL PROPERTIES
TS Y5 *=Em % A Harduess Immpavet value Saned Test
Nimm? 050.2%, 5.65 Min BHM louse _.ﬂmFI,c Dhn of Rem
Proal VS0 GL Wi, 3 ofbend | mandrel | arks
MNinm’ valiies
Asper  min
Speci.  max
Actual ahses
17. SURFACE FINISH
(When ealled fior in the order'drg.)
18, DIMENSIONAL INSPECTION
19 MNON-DESTRUCTIVE TESTS
Mature of Test Acceptance Jevel Instrmment used Hamge Resulis Any other details
Ultrasomic
Radiographic
Mlagmetic Particle
20. METALLOGRAPHIC EXAMINATION
{To be conducted if called for and photo nicrographs 10 be attached along with a repoit)
Posttion of sanple Etelant used | Magnification Constituent observed Relnive %
21. OTHER TESTS IF ANY (MICROSCOPIC, SULPHUR PRINTS ETC.)

22

IDENTIFICATION OF FORGINGS AS PER CPS / PPS

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

SIGNATURE & SEAL OF THE SIGNATURE AND SEAL OF THE CHIEF OF QUALITY
MSPECTING OFFICER CONTROL/CHIEF METALLURGIST OF THE SUPPLIER
DATE: DATE:

INSTRUCTIONS:

a)  Details of all heat ireatment processes carmed owl should be furmished in the format provided al point No. 15,

by Test certificates are to be furnished as per Purchase Order and specification, in Ad size paper.

¢} All the entries should be i block letters.

d)  If heattreatment is done by outside agencies. the onginal HT charts shall be fumished,

g)  The actual TC may ron mie more than one Ad size paper. if needed to facilitate filling up of detmls.
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ANNEXURE-2

TEST CERTIFICATE PROFORMA FOR RECORDING

MIMNIMUM THICKNESS MEASURED USING D-METER

SL. ITEM BHEL's BHEL's MINIMUM ACTUAL REEMARKS
No. | DESCRIPTION | MATERIAL DES THICKENESS {mm) | THICKNESS {mm)
CODE No. REQUIRED ASPER | AS MEASURED ACCEPTED
CLALUSE 5.3.1 USING D-METER (YES/MNO)
ANNEXURE-3
TEST CERTIFICATE PROFORMA FOR
POSITIVE MATERIAL IDENTIFICATION (PMI)
sL. ITEM BHEL's BHEL's MATERIAL PMI TEST REMARKS
No. | DESCRIPTION MATERIAL DES No. STANDARD OBSERVATION
CODE ACCEPTED
(YES/NO)
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SPECIFICATION FOR VERTICAL INSERT
1.0. General:

1. 1) This standard covers designation. Material, size and dimensions of Vertical Insert

2.0. Application:
2.1) These Vertical Inserts are intended to use in Lube oil system.

2.2) The supplier shall strictly comply with this standard in all respects. No deviation shall be
allowed, unless written permission of BHEL is obtained before finalization of order.

3.0 Applicable Standards:

3.1) The following specifications shall be followed
3.1.1) BHEL specification- TC56213

3.2) Technical requirements shall be as per Annexure |

4.0 Technical delivery conditions:

4.1) As per corporate standard AAO851402 for butt weld fittings and HY0851495 for socket
weld and threaded fittings (a copy to be enclosed) except IBR. IBR is not required for these
items.

Revisions : Prepared : Approved : Date:

Refer to record of revisions : F.ALAM M.A.HASEEB 06.06.2020
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VARIANT NOMINAL BORE PR CLASS MATERIAL

1 1/2" #3000 ASTM A1B2F316L

2 34" #3000 ASTM A182F316L

3 : B #3000 ASTM A1B2F316L

4 1.5 #3000 ASTM A182F316L

5 12" #E000 ASTM ALBZ2F316L

B 374" #a000 ASTM A1B2F316L

7 1" #6000 ASTM A182F316L

a8 1.5" HE000 ASTM A1B2F316L
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SPECIFICATION FOR EQUAL TEE

1.0. General:

1.1)  This standard covers designation, Material, size and dimensions of the equal tees

2.0. Application:

2.1) These equal tees are intended to use in Lube o1l system.

2.2) The supplier shall strictly comply with this standard in all respects. No deviation shall be
allowed, unless written permission of BHEL 1s obtained before finalization of order.

3.0) Material:

ASME SA182 Gr:F316L & ASME S5A403 GR WP316L
4.0 Applicable Standards:
The following standards shall be followed for the respective ilems.

4.1) Dimensions, tolerances and General requirements shall be as per ASME B16.9 latest
edition for BW Tees and ASME B16.11 latest edition for Socket weld end Tees.

4.3) Technical requirements shall be as per Annexure-1.
4.4y NACE requirement shall be as per NACE MRO103

4.0 Technical delivery conditions:

4.1) As per corporate standard AA0B51402 for butt weld fittings and HY 0851495 for socket
weld and threaded fittings (a copy to be enclosed) except IBR. IBR is not required for these
items.

Revisions : Prepared:; Approved: Date of 1%
Privadarshini Chandu Issue:
Refer to record of revisions: 31.08.2021
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£ || VARIANT Bore SCHEDULE/Pr class MATERIAL END CONN
E- 1 |es" #3000 SA182F316L SW
g § 2 |34 #3000 [ SA182F316L SW
o 3 1" #3000 SA182F316L SW
g E 4 112" #3000 SA182F316L SW
w8 5 1/2" 805 ASME SA403 GR WP316L BW
5 g 6 | 3/a" 80S ASME SA403 GR WP316L BW
ge 7 | 805 ASME SA403 GR WP316L BW
23 Tl 405 ASME SA403 GR WP316L BW
i 9 |i1is 405 ASME 5A403 GR WP316L BW
z5 10 gy 405 ASME SA403 GR WP316L BW
s g g 11 3" 108 ASME 5A403 GR WP316L BW
E g - 12 3 405 ASME 5A403 GR WP316L BW
Feg|l 13 |« 108 ASME SA403 GR WP316L BW
2 % > 14 |6 105 ASME SA403 GR WP316L BW
Zw? 15 |8 105 | ASME 5A403 GR WP316L BW
aE2 1 |2 1605 ASME 5A403 GR WP316L BW
z E. g 17 |1w 1605 ASME SA403 GR WP316L BW
= 18 3/4" 405 ASME SA403 GR WP316L BW
% 2 = 19 0.5" XXS ASME SA403 GR WP316L BW
> & % 20 |3/ XHS ASME 5A403 GR WP316L BW
g E 8 21 | 1 XX ASME SA403 GR WP316L BW
5% 22 1% 805 ASME SA403 GR WP316L BW
LR 23 |1w” X5 ASME SA403 GR WP316L BW
;E E 24 2" 805 ASME SA403 GR WP316L BW
53 L XXS ASME SA403 GR WP316L BW
£ 5 26 [ 3 805 ASME SA403 GR WP316L BW
- 7 |ar XS ASME S5A403 GR WP316L BW
E=
E 1
E
-]
£
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1.0 GENERAL

1.1 Chemical composition, physical properties, tests, dimensions and tolerances, heat treatment
and marking shall conform to the applicable latest codes / standards / specifications as
specified in the material requisition (MR). Supplier shall strictly comply with MR/PR
stipulations and no deviations shall be permitted. Post Order Concession/Deviation Permit 5-
0000-0180-F1 as mentioned in Cl. 5.18 of Specification for Quality Management System
Requirements from Bidders (6-78-0001) is not applicable.

1.2 Testing

1.2.1  Test reports shall be supplied for all mandatory tests as per the material specifications. Test
reports shall also be furnished for any supplementary tests as specified in the MR, Clauses
1.7.8, 1.9, 1.10 & 1.11. Material test certificates (physical properties, chemical composition &
heat treatment report) shall also be furnished for fittings supplied.

1.2.2  Positive Material Identification (PMI) shall be performed as per scope and procedures defined
in the Specification for Positive Material Identification (PMI) at Supplier’s Works (6-81-
0001 ).

1.2.3  Refer to specification no.6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fittings shall be seamless in construction unless otherwise specified. If fittings are
specified as welded, the same shall conform to clause 1.7,

1.4 Outside diameters and wall thickness {unless otherwise mentioned) of butt welded fittings
shall be in accordance with ASME B36.10 and ASME B36.19 as applicable,

1.5 For reducing butt weld fittings having different wall thicknesses at each end, the greater wall
thickness of the fitting shall be emploved and inside bore at each end shall be matched with
the specified inside diameter.

1.6 Beveled ends for all fittings shall conform to ASME B16.25, Contour of bevel shall be as
follows:

Material Wall Thickness Weld Contour

Carbon Steel (Except Upto 22 mm Figure 2 Type A
Low Temp. Carbon Steel

KU ACRD Do) =22 mm Figure 3 Type A
Alloy Steel, Upto 10 mm Figure 4
Stainless Steel & -
Low Temp. Carbon Steel = 10 mm & Upto 25 mm Figure 5 Type A

>25mm Figure 6 Type A

1.7 Welded Fittings

1.7.1  All welded fittings shall be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mm from the ends.

Format No. 8-00-0001-F1 Rev. 0 Cogpyright EIL = All rights reserved
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1.7.2  For fittings made out of welded pipe, the welded pipe shall be double welded type & shall be

manufactured with the addition of filler metal.

1.7.3  Welded tees shall not be of fabricated {stub-in) type.

1.7.4  All welded firtings shall be normalized & 100% radiographed by X-rav on all welds made by
fitting manufacturers & also on the parent materials.

1.7.5  Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

1.7.6  Specified heat treatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

1.7.7  Irrespective of the material code requirement, all welded fittings indicated in the MR as
“Cryo"& “LT" shall meet impact test requirements of ASME B31.3. The impact test
temperature shall be -196°C & -45°C for stainless steel & carbon steel respectively unless
specifically mentioned otherwise in the MR.

1.8 Stainless Steel Fittings

1.8.1  All stainless steel fittings shall be supplied in solution heat treated condition.

1.8.2  Solution annealing for stainless steel fittings shall be carried out again after weld repairs.

1.8.3 For all stainless steel fittings Inter Granular Corrosion (1GC) test shall have to be conducted as
per the following:

ASTM A 262 Practice “B™ with acceptance criteria of “60 mils/year (max.)".

Or
ASTM AZ62 Practice E with acceptance criteria of no cracks at 20X magnification and
microstructure to be observed at 250X magnification shall ensure the absence of any cracks/
fissures. When testing is conducted as per practice 'E' photograph of microstructure shall be
submitted for record.

1.84  When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (eg. 58309, 310,316,316H etc.) ASTM A 262 Practice “C” with
acceptance criteria of “15 mils/vear” shall have to be conducted.

1.8.5 For the 1GC test as described in Clauses 1.8.3 & 1.8.4, two sets of samples shall be drawn
from each solution treatment lot, one set corresponding to the highest carbon content and other
set to the highest fitting thickness.

1.8.6 For dual grades of SS where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

1.9 NACE/HIC Requirements

1.9.1 Fittings under “NACE" category or those designated as “HIC1™ shall meet the requirements of
NACE MR-0103 unless otherwise specified,

1.9.2  Fittings made from plates and designated as “HIC1™ shall meet the HIC requirements of LIL
specification 6-79-0013 unless otherwisc specified.

L10  Thickness/schedule lower or higher than specified for the finished product shall not be
accepted,

Farmat No. 8-00-0001-F1 Rev. D Copyright EIL — Al rights reserved
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111

1.12

1.13

1.14

115

1.16

.20

For manufacturing of elbows from pipes, same size of pipe as that of elbow shall be used and
the nominal wall thickness of the starting pipes shall have positive wlerance only, However,
where the manufacturer has an established awtomatic/semi-automatic process for  the
manufacture ol elbows, the starting pipe may be permitted 10 be of lower size with higher
schedule as required. Starting pipe of higher size than that of the elbow shall not be permitted.

The pasket contact surfaces of stub ends shall be flat with face finish specified in the
requisition. Interpretation on the specified face finish is as follows:
125 AARH Serrations with 125 to 250 p in AARH

Seamless stub ends shall not have any welds on the body. Stub ends shall be long pattern type.

Galvanized fittings shall be coated with zinc by hot dip process conforming to IS 4736 /
ASTM A153.

Threaded ends shall have NPT taper threads in accordance with ASME/ANSI B1.20.1 up 1w
1.5" NB & IS 554 from 2" 10 6" NB.

Unless and otherwise specified in the MR, all socket welded and screwed fittings shall be in
accordance with ASME B16.11 to the extent covered in the specification except for unions
which shall be in accordance with MS5-SP-B3.

Special fttings like weldolet, sockolet, sweepolet, latrolet, elbolet ete., the dimensions of
which are not covered in ASME, MSS8-SP & EIL Standards, shall be as per manufaciurer’s
std. Comours of these fittings shall meet the requirements of ASME B31.3. Manufaciurer shall
submit drawings / catalogues of these items for records afier acceptance of offer.

Length of all long half couplings shall be 100 mm unless otherwise specified in the MR.

For reducers 1o manufacturers’ standard, length of reducer shall not be less than 0.7 where D
is the outside diameter of the larger end.

All seamless pipes emploved for manufacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 530. Welded pipes emploved for manufacture of fittings shall be
tested as given below :

Welded Pipe Employed For Manufacture Of Welded Fittings.

Test Criteria

ASTM A6TI1 Gr. C65.70(C132)
ASTM A67T2 Gr. Co0,65,70 (C1.12, 22)
ASTM A6TI Gr. CF60,65,70,66 (C1.32)

P=25T/D
5 =00% of SMYS.
T =Mom. Wall Thickness

ASTM A358 TP 304, 304L, 304H, 318, 318L. 318H, 321,
3M7(CLL 34

ASTM A691 Gr. %Cr, 1Cr, 1%4Cr, 2V4Cr, 5Cr, 9Cr (C1.42), | D = 0.D. of Pipe.
91 (C1.42)
API 5L P=25T/D

8 =E85% of SMYS.
T = Nom. Wall Thickness

ASTM B514

1 D =0.D. of Pipe.
ASTM BT725 ASTM BT725
ASTM B517 ASTM B517
ASTM B514

e at= esiaas s s = _—

The bevel ends of all butt weld fittings shall undergo 100% MP/ DP test.

Format No. 8-00-0001-F1 Rev. 0
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1.21

1.22

1.23

1.26

1.27

Abbreviations for ends of swages and nipples shall be as follows:
PBE : Plain Both Ends

TBLE : Threaded Both Ends

TOE : Threaded One End

TSE : Threaded Small End

TLE : Threaded Large End

All types of $SS321 or $8347 fittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to normal solution annealing Soaking
temperature and holding time for stabilizing heat treatment shall be 900°C and 4 hours
respectively.

For Hydrogen service fittings following special requirements shall also be met:

a. All carbon steel fittings having wall thickness 9.533 mm (0.375") and above shall be
normalised. Cold drawn fittings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- .35 % max. and
Silicon- .35 % max. The normalising heat treatment shall be a separate heating operation
and not a part of the hot forming operation

b. All alloy steel (Cr-Mo) fittings shall be normalised and tempered. The normalising and
tempering shall be a separate heating operation and not a part of the hot forming
operation. The maximum room temperature tensile strength shall be 100,000 psi.

¢.  For carbon steel fittings, hardness of weld and HAZ shall be 200 BHN (max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all austenitic stainless steels, the weld deposit shall be checked for ferrite content, A
Ferrite No.{FN) not less than 3% and not more than 10% is required to avoid sigma phase
embrittlement during heat treatment. FN shall be determined by Ferritescope prior to post
weld heat treatment.

e. For all Carbon steel and Alloy steel fittings with wall thickness over 20mm, Charpy-V
Motch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Section VIIT, Div-1 for weld metal and base metal from the thickest item per heat of
material and per heat treating batch. Impact test specimen shall be in complete heat treated
condition and accordance with ASTM A370. Impact energies at °Celsius shall average
greater than 27J (20 fi-1b) per set of three specimens, with a minimum of 191 (15 fi-lb).

For all welded alloy steel fittings with mandatory requirements of heat treatment and
radiography, radiography shall be performed after heat treatment.

All 1 Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.25Cr-1Mo,
5Cr-0,5Mao, 9Cr-1Mo & 9Cr- IMo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr. WP3/WP9/WP91, wherever specified, shall be as per
'CL1', unless otherwise specified.

Materials designated as structural steel grades like IS 2062, SA 36 etc. or similar specification
are not permitted for manufacture of fittings.

Formmnat Mo, 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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2.0 IBR REQUIREMENTS
2.1 IBR Documentation Required

2.1.1  Fittings under the purview of “IBR” (Indian Boiler Regulations) shall be accompanied with
original TBR certificate in Form 111-C duly approved and countersigned by IBR authority /
local authority empowered by Central Boiler Board of India. Photocopy of the original
certificate duly attested by the local boiler inspector where the supplier is located is the
minimum requirement for acceptance.

2.1.2  For materials 1%4Cr - Y2Mo (ASTM A 234Gr' WPI11 & ASTM A234 GrWPIIW) & 2'%Cr -
IMo (ASTM A 234 Gr. WP22 & ASTM A234 Gr. WP22W) & 9Cr-1Mo-V (A234 Gr. WP91/
A234Gr. WPO I W), where fittings are manufactured from pipe, Form 11-C approved by IBR
shall include the tabulation of L, 8., & 5, values for the entire temperature range given below.
E.. 5., & 5, values shall be such that throughout the temperature range

E /1.5 =
o = Sa

S =

Allowable stress at the working metal temperature.

Yield point {((.2% proofl stress at the working metal temperature)

The average stress to produce elongation of 1%(creep) in 100000 hrs at
the working metal temperature,

5 - The average siress to produce rupture in 100000 hrs at the working metal
temperature and in no case more than 1.33 times the lowest stress to
produce rupture at this temperature.

pEp

Sa (psi)
Temp{ F) 500 | 600 | 650 | FOO | 750 | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100
Material
A 234G WP/ 21700 | 20900 | 2050020100 19700 19200] 18700] 13700] 9300 | 6300 | 4200 | 2800

A234GEWPIIW
AZIGr. WP22 [ 17900 | 17900 17900 17900 17900| 17R00)14500) 12800) 10800] 7800 | 5100 | 3200
A234Gr. WP22W
A234Gr. WP/
A234GrWPILW

2B100 (2770027300 26700|25900] 24900237001 223001 20700] 18000 | 14000 [ 10300

Mote: 5, values shall be as per the latest edition prevailing.
22 For carbon steel pipes under IBR. the chemical composition shall conform to the following:

Carbon (max) ' 0.25%
Others (S, P, Mn) : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
services,

3.0 ACCEPTABLE DEVIATIONS

3.1 Seamless Mitings are acceptable in place of welded hittings, however, welded Attings are not
acceptable in place of seamless fittings, Forged fittings are acceptable in place of wrought

Format No. 8-00-0004-F1 Rev. O Copyright EIL — All nghts resenved
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fittings. However, wrought seamless fittings are acceptable in place of forgings only in case of
SWAZES.

3.2 Fittings of Grades 88317 of corresponding material are acceptable in place of Grades S5316
or 88316{2.5Mo min.).
33 Fittings of Grades SS317L of corresponding material are acceptable in place of Grades
S8316L or 85316L(2.5Mo min.).
4.0 MARKING AND DESPATCH
4.1 Each fitting shall be legibly and conspicuously stamped in accordance with the requirements
of applicable standards along with special condition like "IBR”, "Cryo”, "NACE™ and "H2"
elc.
42 Steel die marking with round bottom punch may be permitted on body of butt weld CS &
lower alloy steel fitings, but for S5 & higher alloy steel fittings, the same should be marked
by electro-etching only,
4.3 Paint or ink for marking shall not contain any harmful metals or metal salts such as Zinc, Lead
or Copper which causes corrosive attack on heating.
44 Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.,
4.5 Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.
4.6 Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmful to welding.
4.7 Fittings coming under the purview of “IBR”, “CRYO” , “NACE" & “H2"(hydrogen) shall be
painted with one circumferential stripe of colour red, light purple brown, canary vellow &
white respectively for easy identification. Width of stripe shall be 12mm for sizes less than 37
and 25mm for sizes 3”7 and above, Stripe shall be located centrally for elbows, diagonally for
caps, at the larger end for reducing fittings, longitudinally for couplings and at one end near to
the bevelsocket/screwed end for other fittings.
4.8 Each end of fitting shall be protected with a wood, metal or plastic cover.
4.9 Each size of fitting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantities, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents,
5.0 REFERENCES
6-81-0001 : Specification for Positive Material Identification (PMI) at
Supplier’s Works

6-81-0005 : Inspection & test plan for forged, seamless and welded
fittings

6-70-0013 . Material requirements for carbon steel components used in
sour service for petroleum refinery environments

Formal No. 8-00-0001-F1 Rev. 0 Copyright EIL - All rights reserved
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TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS

1 SCOPE
This standard stipulates the technical delivery conditions for socket-welding fittings like elbows,
tees, couplings etc. to ANSI B16.11 and seamless butt-welding fittings like elbows, tees, reducers
etc. to ANSI B16.28.
2 TECHNICAL REQUIREMENTS
This socket-welding fitting shall comply with ANSI B16.11 and butt-welding fittings with ANSI| 16.28
with the following specific requirements.
2.1 Pressure class, schedule and size
Fressure class and zize for socket-welding fitting, schedule and size for butt-welding fittings shall
be as specified in the enguiry/order.
2.2  Material Specification
The malerial of the fittings shall be as per enquiry/order. The material shall generally comply with
the following, unless otherwise specified
a) Socket welding fittings
Socket welding fittings shall be manufactured by forging to the following material specification:
Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1
Carbon Steel (High Temperature Service) : ASME 3A105
Alloy Steel (High Temperature Service) : ASME SA182 Gr: F22
Stainless Steel : ASME SA182 Gr: F321
b) Butt-Welding fittings
Butt-welding fittings shall be manufactured as per the relevant standards to the following
material specification:
Carbon Steel (Low Temperature Service) : ASME 5A420 Gr:WPLG
Carbon Steel (High Temperature Service) : ASME 5A234 Gr'WPB
Alloy Steel (High Temperatlure Service) - ASME SA234 Gr'WP11
ASME SA234 Gr:!WpPz2
Stainless Steel : ASME SA402 GriWP3a21
2.3 Heat treatment
The fittings shall be properly heat treated as per the relevant material specification:
2.4 Dimensions, Tolerances and Finish
The dimensions and tolerances, shall be sirictly as per ANSI B16.11 for forged steel fittings,
sockel welding and threaded, B16.9 for factory made wrought steel Bult-Welding fittings. For
allowable imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/
SA420 shall be applicable for carbon alloy and stainless steel fittings.
Revisions: APPROVED:

Clause 20.8.13 of MOM of WG-SMC+RP

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (SMC+RP)

Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 1% Issue

Dt 15-12-2004 Dt Year: 2016 HFEP, Hyderabad | Corp. R&D 01-08-1980
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2.5

All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc.

Vendor shall note the method to be employed in their Quality Assurance Plan for approval by
BHEL representative/Customers
Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ANSI B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3.1

3.2

3.3

3.4

4

4.1

4.2

4.3

Carbon percentage shall be limited as specified in the following table

Connecting pipe \'
Sl No. Grade wall thickness | C ™
1 A105, WPG All 0.25
2 WPE, WPBW All 0.25

Fittings shall be of seamless construction only unless otherwise specified in the purchase order
Fittings of nominal bore NB 50 and below shall be of forged construction only.

Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

All the plates used for manufacturing of plate farmed fitlings shall be ultrasonically tested by either
of the following:

iy ASME SA 435 and acceptance slandards as in SA 435 except that adjacent discontinuity
indications shall be separated from each other by a distance equal to or no longer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect.

ii) ASME SA 578 and acceplance standard shall be as per Level-1 of SA 578

INSPECTION AND CERTIFICATION

Mechanical and Chemical Testing

Material used for manufacture of the fittings shall be lested for mechanical properties and
chemical composition as relevant material standards.

Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic
particle examined after final heat treatment in accordance with practice ASME SET09 for all
carbon steel and alloy steel fittings for all schedule for sizes 2" inclusive and above,

Liguid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid
penetrant examined after final heat treatment in accordance with practice ASME SE165 for all
stainless steel fittings for all schedules for sizes 2" inclusive and above.
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4.4 Acceptance Criteria for MPE and LPE Tests
The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix 6 and 8 of
ASME, Sec. VIl Div. 1
All surfaces to be examined shall be free of:
a) relevant lines indications.
b} relevant rounded indications greater than 3/16 inch.
c) Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to
edge)
d} An indication of imperfection may be larger than the imperfection that causes it, however, the
size of the indication is the basis for acceptance evaluation.
4.5 Wrinkles

The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

§ CERTIFICATE

5.1
5.2

5.3

8.1

All fittings shall be delivered along with test certificates in English.

Fittings to material specification ASME SA105, SA182 Gr.F22, SA234 Gr.WPB and WP22 shall be
inspected and the test certificates shall be countersigned by an inspecting authority approved
under Appendix "C" of Indian Boiler Regulations.

Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 Gr.WPLGE and SA
403 Gr WP 321 shall be subjected to inspection by authorities nominated by BHEL and the test
certificates shall be countersigned by them.

Three original Test certificates shall be submitted.

GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of
withstanding without failure, leakage or impairment of their serviceability, a hydrostatic test pressure
equal to that prescribed for the specified matching pipe of equivalent material.

QUALITY PLAN

A quality plan incorporating the process adopted by the supplier and conforming to the requirements
of this specification shall be submitted for approval. Manufacturing shall commence only after the
approval of the guality plan by BHEL.

MARKING, PRESERVATION AND PACKING

Marking
The following details shall be punched on each fitting:

a} Manufacturer's name and trade mark

b} Pressure class (in case of socket welding fittings)
c) Mominal size

d) Schedule No. (in case of butt welding fittings)

e} Type of fitting

f) Material specification grade

g} Melt No.

h)} Test certificate number

il Mark of inspection authority
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8.2 Presentation
Before despatch, the fittings shall be dried and cleaned and the entire surface shall be well coated
with a good guality rust preventive coating that will not become fluid and run-off at 65°C.

8.3 Packing

All fittings shall be provided with HDPE end covers to protect the weld edge preparation and to
protect the internal surfaces. The fittings shall be wrapped by bitumen paperitar paper/
Polyethylene paper to avoid water ingress during transit/handling in transporter's godown.

Fittings shall be packed in a sound closed wooden/steel box.
9 REFERRED STANDARDS (Latest Publications Including Amendments)

1) ANS| B16.9, B16.11, B16.25 & B16.28
2) ASME SA105, SA182, SAZ34, SA350, SA403, SA420, SA435, SAS78, SE165 & ASME SET09
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ANNEXURE - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

1. Customer a Reduction Ingel to Bloom,
2. TC Mo, & Date: Ratio } Bloom to Blank
3. PO Ne. 13, Batch Ma,
4. Process of Malting Ingot 11 Heat'Melt Mo
5 Deoxidisation Process: 12. Speoc Mo
6. Forging Mathod: 13. Test Bar Size & Nos,
¥. BHEL's Reference for Approval of Bloom 14, Supplier of tha ingot / blilet / Bloom and TC
8 Discard: Top %, Botlom e relerands.
15. FORGINGS COVERED BY TEST CERTIFICATE
5 MNao. Dirawing Mo, & ltem Mo, Description Cuantity & Weight

16, CHEMICALCOMPOSITIDN (PERCENT)

Elemeant C 8 Mn | 5| P
As per Min

Epecn Max.

Actual Values

17 HEAT TREATMEMNT
{Te be accompanied by Racorder Chart, Whenever Called for)

Condition H'ﬂ,@mﬁ:“" Tamp, *C Soaking Time, Hrs. Cooling rate, "Cihr Cogling Madium
18. MECHANICAL PROFPERTIES
¥Y.8 Py Bend Test
T.8. 0.5/0.2% | % Elongatien | % R.A. | Hardness BHMN veﬁue
Mimm?® Prool 56520 GL Min. (Min 3 vaiues) | /- Angle of Dia of o—
Mirmen Y bend mandrel
As per Min
Specn Max.
Actual Yalues
18, SURFACE FINISH
(Whan called for in the
order / deg. )
20, DIMENSICNAL
INSPECTION
21. NOM-DESTRULCTIVE TESTS
Nature of Test Acceptanca leval Instrumant usad Rangnm Resulls Any othar delail
Ultrasanic
Radisgraphic
Dye panetrant! Magnetic
Particle
22 METALLOGRAPHIC EXAMINATION
{To be conducied if called for and photo micrographs to be atteched along with a report)

Location of Sample Etchant used Magnification Constitueni cbserved | Relative®
Micrastructure Macroetch Inclusion Ratng

23 OTHER TEETS IF ANY (MICROBCOPIC, BULPHUR FRINTS, ETC)

24 IDENTIFICATION OF FORGINGE AS PER PURCHASE SPEC

We heraby certify that the items mentionad above heve been lested and inspected in our presence and are found to be In accordance with
drawings, specifications and purchase order

SIGNATURE, NAME & SEAL OF THE SIGNATURE, NAME & SEAL OF THE

INGPECTING OFFICER CHIEF OF QUALITY CONTROL ¢

DATE: CHIEF METALLURGIST OF THE SUPPLIER
DATE

INSTRUCTIONS

4) Detads of all haat treatment processes carred oul should be furnished seguantially i 17

b) Tesicerfificales ane o be furnished as per purchase order and specilication, (0 A4 size preflerably in transparent papes
c} Al the entries including signature should be in block colour mk

d} i testing is done by cutside agencies, the original TCs shall be furnished.

@) The gctual TC may run inte more than one Ad size paper, il needed, to facilitate filling up of details,
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SPECIFICATION FOR REDUCERS

L.0. General:
1.1)  This standard cover designation, Material, size and dimensions of the reducers

2.0, Application:

2.1} These Reducers are intended to use in H2 service.
2.2} The supplier shall strictly comply with this standard in all respects. No deviation shall be
allowed, unless written permission of BHEL is obtained before finalization of order.

3.0 Material:

ASME SA 403 Gr: WP316L - Seamless construction for sizes less than 147

ASME SA 403 Gr: WP316L-W = Welded Construction for sizes 147 and Above

Seamless fittings are acceptable in place of welded fittings, however, welded fittings are not
acceptable in place of seamless fittings. Forged fittings are acceptable in place of wrought
fittings.

4.0 Applicable Standards:

The following standards shall be followed for the respective ilems.

4.1) Dimensions, tolerances and General requirements shall be as per ASME B16.9 latest
edition.

4.2) NACE requirement shall be as per NACE MRO103 (ISO 17945

4.3) IGC test as per BHEL Corporate standard AA0851402 is applicable.

4.4) Positive Matenial Identilication (PMI) shall be performed.

4.5) All welded fittings shall be double welded. Inside weld projection shall not exceed 1.6mm.
Welds shall be ground smooth at atleast 25 mm from the ends.

4.6) For fittings made out of welded pipe, the welded pipe shall be double welded type & shall
be manufactured with addition of filler metal.

4.7) Welded Tees (1t applicable) shall not be tabricated (stub-in) tvpe.

4.8) All welded fittings shall be normalised & 100% radiographed by X-ray on all welds made
by fitting manufacturers & also on the parent materials.

4.9) Welded pipes employed for manufacture of fittings shall be made by automatic welding
only.

4.10) Hydrogen Service Requirements — the weld deposit shall be checked for ferrite content. A
Ferrite No. (FN) not less than 3% and not more than 10% 1s required to avoid sigma phase
embrttlement during heat treatment. N shall be detenmined by Ferrite scope prior to post weld
heat treatment.

4.11) All other technical delivery conditions as per AA0851402 except IBR. IBR is not
required for these items.

4.12) Engraving of Fitting type, Fitting size, MOC, NACLE, H2 service, BHEL matenal code,
Vendor name/vendor code are mandatory.

Revisions : Prepared: Approved: Date of 1%
Priyadarshini Chandu Issue:
Refer to record of revisions: 31.08.2021
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Yariant table
= || VARIANT | NOMINAL BORE SCHEDULE MATERIAL END CONN
& ARRIVE | LEAVE | ARRIVE | LEAVE
E 1 0.5" 3/8" 805 805 | ASME SA403 GR WP316L BW
= 2 3/4" | 3/8" 805 805 | ASME 5A403 GR WP316L BW
= 3 3/4" | 05" 805 80S | ASME SA403 GR WP316L BW
8- 4 3/4" | 05" 405 405 | ASME 5A403 GR WP316L BW
» g 5 1" 1/2" 405 80S | ASME 5A403 GR WP316L BW
= § 6 1" 3/4" 405 805 | ASME SA403 GR WP316L BW
@ 2 7 1" 3/4" 805 80S | ASME SA403 GR WP316L BW
8 e 8 11/2" | 3/4" 405 805 | ASME SA403 GR WP316L BW
m E 9 i11/2" | 1" 405 405 ASME 54403 GR WP316L BW
3 E 10 2* 1" 405 405 | ASME SA403 GR WP316L BW
2 g g 11 2" 11/2" | 408 405 | ASME 5A403 GR WP316L BW
- E e 12 3 11/2" 105 405 | ASME 5A403 GR WP316L BW
w3 13 3" 11/2" | 408 405 | ASME 5A403 GR WP316L BW
< = 3 14 5" gh 105 405 | ASME SA403 GR WP316L BW
9%e 15 37 2 40S 405 | ASME SA403 GR WP316L BW ;
E E%" 16 3" 2" 105 405 ASME 5A403 GR WP316L BW(ECCENTRIC)
<52 17 4" 2" 105 405 | ASME SA403 GR WP316L BW
£ ag 18 4" 3" 105 105 | ASME SA403 GR WP316L BW
955 19 6" 3" 105 105 | ASME SA403 GR WP316L BW
B2 20 6" 4" 105 105 | ASME SA403 GR WP316L BW
ggs 21 10" |8 105 | 105 | ASME SA403 GR WP316L BW
3 E 22 8" 6" 105 105 | ASME SA403 GR WP316L BW
B @ 23 1% |% 1605 | B80S | ASME SA403 GR WP316L BW
E 2 24 1% |1” 1605 | B80S | ASME SA403 GR WP316L BW
5% 25 2% 11/2" | 1605 | 1605 | ASME SA403 GR WP316L BW
S5 26 3 2% XXS | 1605 | ASME SA403 GR WP316L BW
2 E 27 12" 10" 105 105 | ASME SA403 GR WP316L BW
g - 28 6" 4" 105 105 | ASME SA403 GR WP316L | BW(ECCENTRIC)
£ 29 4" 3" 105 105 | ASME SA403 GR WP316L | BW(ECCENTRIC)
=
31 6" ¥ 105 105 | ASME SA403 GR WP316L | BW(ECCENTRIC)
32 4" 1% 108 405 | ASME 5A403 GR WP316L BW
34 1" 1/2" 805 80S | ASME 5A403 GR WP316L BW
35 1" 3/4" XXS 805 | ASME SA403 GR WP316L BW
36 1 |34 XXS_ | XXS | ASME SA403 GR WP316L BW
37 1% | 3/4" 805 805 | ASME SA403 GR WP316L BW
38 1% | 3/a XXS 805 | ASME SA403 GR WP316L BW
39 1% | 3/4" XXS XXS | ASME 5A403 GR WP316L BW
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Variant table
= | [_VARIANT | NOMINAL BORE SCHEDULE MATERIAL END CONN
o ARRIVE | LEAVE | ARRIVE | LEAVE
5 40 1% 1" 805 805 | ASME 5A403 GR WP316L BW
uﬂ.; @ 41 11" 1 AXS 805 | ASME SA403 GR WP316L BW
E = 42 1%" 1" XXS XXS | ASME SA403 GR WP316L BW
S e 43 2% 1" 805 805 | ASME SA403 GR WP316L BW
n & 44 2" 1" XXS XXS | ASME SA403 GR WP316L BW
S £ 45 2" 1% 805 805 | ASME SA403 GR WP316L BW
E £ 46 2" 1%" XXS XXS | ASME 5A403 GR WP316L BW
§ 2 47 3" 1%" 805 805 | ASME 5A403 GR WP316L BW
w 8 48 3 1% XXS | XX5 | ASME SA403 GR WP316L BW
z £ 49 3" 2" 805 805 | ASME SA403 GR WP316L BW
2 Q £ 50 3" 2" AXS XXS | ASME SA403 GR WP316L BW
EE S 51 4" 2" 108 405 | ASME SA403 GRWP316L | BW(ECCENTRIC)
E é g 52 13" 8" 105 105 | ASME SA403 GR WP316L | BW(ECCENTRIC)
n = E 53 16" 14" 108 105 | ASME SA403 GR WP316L | BW(ECCENTRIC)
= B E 54 8" 6" 105 105 | ASME 5A403 GR WP316L | BW(ECCENTRIC)
a E‘%‘ 55 3" " 405 405 | ASME SA403 GR WP316L | BW(ECCENTRIC)
Z E— B 56 3" 11/2" 405 405 | ASME SA403 GRWP316L | BW(ECCENTRIC)
T E'E 57 2" 11/2" 405 405 | ASME SA403 GRWP316L | BW(ECCENTRIC)
5 £5 58 3" 2" AXS 1605 | ASME SA403 GR WP316L | BW(ECCENTRIC)
E ]
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i
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=
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TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS
1 SCOPE

This standard stipulates the technical delivery conditions for socket-welding fittings like elbows, tees,
couplings etc. to ASME B16.11 and seamless butt-welding fittings like elbows, tees, reducers etc. to
ASME B16.28.

2 TECHNICAL REQUIREMENTS

This socket-welding fitting shall comply with ASME B16.11 and butt-welding fittings with ASME B16.28
with the following specific requirements.

21 Pressure class, schedule and size

Pressure class and size for socket-welding fitting, schedule and size for butt-welding fittings shall be as
specified in the enquiry/order.

2.2 Material Specification

The material of the fittings shall be as per enquiry/order. The material shall generally comply with the
following, unless otherwise specified.

a) Socket welding fittings

Socket welding fittings shall be manufactured by forging to the following material specification:

Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1

Carbon Steel (High Temperature Service) - ASME SA105

Alloy Steel (High Temperature Service) - ASME SA182 Gr: F22

Stainless Steel : ASME SA182 Gr: F321

b) Butt-Welding fittings

Butt-welding fittings shall be manufactured as per the relevant standards to the following material
specification:

Carbon Steel (Low Temperature Service) : ASME SA420 Gr:'WPLB

Carbon Steel (High Temperature Service) : ASME SAZ234 Gr:'WPB

Alloy Steel (High Temperature Service) : ASME SA234 Gr:'WP11, ASME SA234 Gr:wWpP22
Stainless Steel . ASME S5A403 Gr'wWP3z21

2.3 Heat treatment
The fittings shall be properly heat freated as per the relevant material specification.

2.4 Dimensions, Tolerances and Finish

The dimensions and tolerances, shall be strictly as per ASME B16.11 for forged steel fittings, socket
welding and threaded, B16.9 for factory made wrought steel Butt-Welding fittings. For allowable
imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/ SA420 shall be
applicable for carbon alloy and stainless steel fittings.

Revisions: Clause 8.1 APPROVED:

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (SMC+RP)

Rev. No. 06 Amd. No. Reaffirmed Prepared Issued Dt. of 15 Issue

Dt 31-03-2022 DOt Year: HPEP, Hy:terabad Cﬂfp. R&D 01-08-1980
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All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc,

Vendor shall note the method to be employed in their Quality Assurance Plan for approval by BHEL
representative/Customers.

2.5 Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ASME B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3.1 Carbon percentage shall be limited as specified in the following table

I il Wi i Connecting pipe 1 ]
5l No. Grade wall thickness | C ™

| 4 A105, WEC All 0.25

| 2 WPB, WPBW All 0.25

3.2  Fittings shall be of seamless construction only unless otherwise specified in the purchase order.
Fittings of nominal bore NE 50 and below shall be of forged construction only.

3.3 Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

3.4  All the plates used for manufacturing of plate formed fittings shall be ultrasonically tested by either
of the following:

i) ASME SA 435 and acceptance standards as in SA 435 except that adjacent discontinuity
indications shall be separated from each other by a distance equal to or no langer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect.

i) ASME SA 578 and acceptance standard shall be as per Level-1 of SA 578
4 [INSPECTION AND CERTIFICATION

4.1 Mechanical and Chemical Testing

Material used for manufacture of the fittings shall be tested for mechanical properties and chemical
composition as relevant material standards.

4.2 Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic particle
examined after final heat treatment in accordance with practice ASME SE709 for all carbon steel and
alloy steel fittings for all schedule for sizes 2" inclusive and above.

4.3 Liquid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid penetrant
examined after final heat treatment in accordance with practice ASME SE165 for all stainless steel
fittings for all schedules for sizes 27 inclusive and above.
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4.4 Acceptance Criteria for MPE and LPE Tests

The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix & and 8 of ASME,
Sec. Vil Div. 1

All surfaces to be examined shall be free of:

a) relevant lines indications,
b) relevant rounded indications greater than 3/16 inch.
¢) Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to edge)

d) An indication of imperfection may be larger than the imperfection that causes it, however, the size of
the indication is the basis for acceptance evaluation.

4.5 Wrinkles
The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

4.6 Inter Granular Corrosion (IGC) Test for Austenitic Stainless Steel

4.6.1 All stainless steel fittings shall be supplied in solution heat-treated condition.

4.6.2 Solution annealing for stainless steel fittings shall be carried out again after weld repairs.
4.6.3 For all stainless steel fittings IGC test shall have to be conducted as per the following:

ASTM A 262 Practice "B" with acceptance criteria of "60 mils/year (max.)".

Or

ASTM A262 Practice E with acceptance criteria of no cracks at 20X magnification and microstructure
to be observed at 250X magnification shall ensure the absence of any cracks/ fissures. When testing
is conducted as per practice 'E' photograph of microstructure shall be submitted for record.

4.6.4 When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (e.g. 53309, 310,316 ,316H etc.) ASTM A 262 Practice "C" with acceptance

criteria of "15 mils/year” shall have to be conducted.

4.6.5 For the IGC test as described in Clauses 4.6.3 & 4.6.4, two nets of samples shall be drawn
from each solution treatment lot, one set corresponding to the highest carbon content and other set to
the highest fitting thickness.

4.6.6 For dual grades of S5 where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

5 CERTIFICATE
6.1  Allfittings shall be delivered along with test certificates in English.
6.2 Fittings to material specification ASME SA105, SA182 Gr.F22, 5A234 Gr. WPB and WP22 shall

be inspected and the test certificates shall be countersigned by an inspecting authority approved under
Appendix "C" of Indian Boiler Regulations.

63 Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 GrWPLE and SA
403 Gr. WP 321 shall be subjected to inspection by authorities nominated by BHEL and the test
certificates shall be countersigned by them.

5.4 Three original Test certificates shall be submitted.
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6 GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of withstanding
without failure, leakage or impairment of their serviceability, a hydrostatic test pressure equal to that
prescribed for the specified matching pipe of equivalent material.

7 QUALITY PLAN

A guality plan incorporating the process adopted by the supplier and conforming to the requirements of
this specification shall be submitted for approval. Manufacturing shall commence only after the approval
of the quality plan by BHEL.

8 MARKING, PRESERVATION AND PACKING

8.1 Marking
The following details shall be punched on each fitting:

a) Manufacturer's name and trade mark

b} Pressure class (in case of socket welding fittings)

¢) MNominal size

d} Schedule Mo. {in case of butt welding fittings)

e) Type of fitting

f) Material specification grade

g} Melt No.

h} Test certificate number

i} Mark of inspection authority

j} BHEL Material Code
8.2 Presentation
Before despatch, the fittings shall be dried and cleaned and the entire surface shall be well coated with a
good quality rust preventive coating that will not become fluid and run-off at 65°C.
8.3 Packing

All fittings shall be provided with HDPE end covers to protect the weld edge preparation and to protect
the internal surfaces. The fittings shall be wrapped by bitumen paper/tar paper/ Polyethylene paper to
avoid water ingress during transit’handling in transporter's godown.

Fittings shall be packed in a sound closed wooden/steel box,

9 REFERRED STANDARDS (Latest Publications Including Amendments)

1) ASME B16.9 8) ASME SA350
2) ASME B16.11 9) ASME SA403
3) ASME B16.25 10) ASME SA420
4) ASME B16.28 11) ASME SA435
5) ASME SA105 12) ASME SASTE
6) ASME SA182 13) ASME SE165

7) ASME SA234 14) ASME SET09
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Annexure - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

1. Cushomer: 9 Reduction Ingol to Bioom,
2. TC Mo. & Date: Ratia Bloom to Blank
3. PONo: 10, Baich Mo.:
4. Process of Melting Ingot: 11.  Heat'Meit No.
5. Deoxidisabon Process: 12 Gpec. No.
&, Forging Method: 13 TestBar Size & Nos,
7. BHEL's Reference for Approval of Bloom 14, Supplier of the ingot / billet / Bloom and TC
8. Discard Top % ; Boftorn ] reference.
15. FORGINGS COVERED BY TEST CERTIFICATE
5.Ma. Dirarwing Mo. & Hem Mo Dhescription Quantity & Weight
16. CHEMICALCOMPOSITION (PERCENT)
Elernent S [ Mn =] P
As per Min.
Spacn, Max.
Actual Values
17 HEAT TREATMENT
i (Tor b dccompanied by Recorder Charl, Whenever Called Tor)
Condition Hating Rate, “Chr Temp. °C Soaking Time, Hrs. Cooling rale, “Cihe Caoling Medium
18. MECHAMICAL PROPERTIES
5. [¥.5.0.50.2%|% Elongation| % R.A | Hardness BHN | MPact Bond Tast
Mimm? | Proof Mimm? | 5654S0 GL | Min. {Min_3 values} Rzl Angle of t!'eu!u:n‘ﬂl Resull
5 par Min.
Epecn, Max
Acthual Walues
19, SURFACE FINISH
(When called for in the order / dng )
20.  DIMENSIONAL INSPECTION
2. MWOMN-DESTRUCTIVE TESTS
Irsbrurmend
Mathure of Test Acceplance level sad Range Results Any other detail
Ultrasonic
Radiographic
Dye penetrant’ Magnetic Pardicle
22 METALLOGRAPHIC EXAMINATION
L {Ter b conducted il called for and pholo micrographs 1o be attached along with a repart)
Location of Sample Etchant wsed Magnification Constitwant obsanved Relative
Microsiructure Macroelch Inclusion Raling
23. OTHER TESTS IF ANY (MICROSCORIC, SULPHUR PRINTS BGC ETC)
24.  IDENTIFICATION OF FORGINGS AS PER PURCHASE. SPEC.

We hereby cerlify (hat the itlems mentioned above have been lested and inspected in our présence and ane found fo De in acoordance with drawings.,

specifications and purchase order

SIGMATURE, NAME & SEAL OF THE
INSPECTING OFFICER
DATE:

INSTRUCTIONS

EBIGNATURE, MAME & SEAL OF THE
CHIEF OF QUALITY CONTROL /

CHIEF METALLURGIST OF THE SUPPLIER
DATE

a)  Detais of all neat treatment processes camied out should be fumished sequentially in 17,

b)  Testcartificates are to be fumished as par purchase order and spacification, in A4 size preferably in transparent paper.
&) Al the entries including signature should be in block colour nk,

d)  Hiesting is done by outside agencies, the ohginal TCs shall be fumished.
@) The actual TC may run inlo morne than one A4 size paper, if needad. to facililate filling up of details.
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SPECIFICATION FOR ELBOWS

1.0. General:
1.1) This standard covers designation, Matenal, size and dimensions of elbows

2.0. Application:

2.1) These elbows are intended to use in H2 service

2.2) The supplier shall strictly comply with this standard mn all respects. No deviation shall be
allowed. unless written permussion of BHEL 15 obtained before linalization of order.

3.0) Material:

ASME SA182 Gr:F316L & ASME 5A403 GR WP316L

4.0 Applicable Standards:

The following standards shall be followed for the respective items.

4.1) Dimensions, tolerances and General requirements shall be as per ASME B16.9 latest
edition for BW elbows and ASME B16.11 latest edition for Socket weld end elbows

4.2) Dimensional standard for Elbow short radius shall be as per ASME B16.9
4.3) Technical requirements shall be as per Annexure-1.

4.4) NACE requirement shall be as per NACE MRO103

4.1 Technical delivery conditions:

4.1) As per corporate standard AA0851402 except IBR. IBR 1s not required for these items.

Revisions : Prepared:; Approved: Date of 1st
Privadarshini Chandu Issue:
Refer to record of revisions : 31.08.2021
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Variant tahle
Nominal
VARIANT Bore SCHEDULE/Pr class MATERIAL END CONN
1 0.5" #3000 SA182F316L SW
2 3/4" #3000 SA182F316L SW
3 1 #3000 SA182F316L SW
o 4 11/2" #3000 SA182F316L SW
2 ﬁ 5 0.5" #6000 SA182F316L SW
EE 6 3/4" #6000 SA182F316L SwW
g : 7 1" #6000 SA182F316L SW
- f-. 8 11/2" #6000 SA182F316L SW
S = 9 0.5" 805 ASME 5A403 GR WP316L BW
5 E 10 0.5" 1605 ASME 5A403 GR WP316L BW
§ £ 11 3/4" 805 ASME SA403 GR WP316L BW
> £ 12 3/4" 1605 ASME SA403 GR WP316L BW
= E 13 1" 805 ASME SA403 GR WP316L BW
E' e -E 14 1" 405 ASME 5A403 GR WP316L BW
=% E 15 15" 405 ASME SA403 GR WP316L BW
o<s 16 1.5" 805 ASME 5A403 GR WP316L BW
Sm3 17 1.5" 1605 ASME 5A403 GR WP316L BW
8 E. S 18 2" 405 ASME 5A403 GR WP316L BW
s :r_;‘ 19 2" 805 ASME SA403 GR WP316L BW
E £ £ 20 2" 1605 ASME $A403 GR WP316L BW
62s 21 3" 105 ASME SA403 GR WP316L BW
ol 22 3 405 ASME SA403 GR WP316L BW
& E E 23 3" 805 ASME 5A403 GR WP316L BW
© E i 24 3" 1605 ASME 5A403 GR WP316L BW
E = 25 4" 105 ASME SA403 GR WP316L BW
2 % 26 4" 405 ASME SA403 GR WP316L BW
% 27 4" 805 ASME SA403 GR WP316L BW
5 28 4" 1605 ASME 5A403 GR WP316L BW
g 2 29 6" 105 ASME SA403 GR WP316L BW
EE 30 &" 405 ASME SA403 GR WP316L BW
€8 31 8" 105 ASME SA403 GR WP316L BW
o E 32 8" SHORT RADIUS 105 ASME SA403 GR WP316L BW
F= 33 6" 45 DEG. 105 ASME 5A403 GR WP316L BW
34 4" 45 DEG. 105 ASME 5A403 GR WP316L BW
35 3" 45 DEG. 105 ASME 5A403 GR WP316L BW
36 el 45 DEG. 405 ASME 5A403 GR WP316L BW
37 1” 1605 ASME 5A403 GR WP316L BW
38 0.5" 405 ASME 5A403 GR WP316L BW
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SCHEDULE/Pr
VARIANT Mominal Bore class MATERIAL END CONNM
39 3/4" 405 ASME 54403 GR WP316L BW |
40 0.5" XXS ASME 54403 GR WP316L BW |
41 3/4" XXS ASME 58403 GR WP316L BW
42 " b HXS ASME 5A403 GR WP316L BW
43 15" XXS ASME SA403 GR WP316L BW J
44 2" XX5 ASME 5A403 GR WP316L BW
45 3" nxS ASME 54403 GR WP316L BW
46 0" 105 ASME 5A403 GR WP316L BW
_I
|
]
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1.0 GENERAL

1.1 Chemical composition, physical properties, tests, dimensions and tolerances, heat treatment
and marking shall conform to the applicable latest codes / standards / specifications as
specified in the material requisition (MR). Supplier shall strictly comply with MR/PR
stipulations and no deviations shall be permitted. Post Order Concession/Deviation Permit 5-
0000-0180-F1 as mentioned in Cl. 5.18 of Specification for Quality Management System
Requirements from Bidders (6-78-0001) is not applicable.

1.2 Testing

1.2.1  Test reports shall be supplied for all mandatory tests as per the material specifications. Test
reports shall also be furnished for any supplementary tests as specified in the MR, Clauses
1.7.8, 1.9, 1.10 & 1.11. Material test certificates (physical properties, chemical composition &
heat treatment report) shall also be furnished for fittings supplied.

1.2.2  Positive Material Identification (PMI) shall be performed as per scope and procedures defined
in the Specification for Positive Material Identification (PMI) at Supplier’s Works (6-81-
0001 ).

1.2.3  Refer to specification no.6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fittings shall be seamless in construction unless otherwise specified. If fittings are
specified as welded, the same shall conform to clause 1.7,

1.4 Outside diameters and wall thickness {unless otherwise mentioned) of butt welded fittings
shall be in accordance with ASME B36.10 and ASME B36.19 as applicable,

1.5 For reducing butt weld fittings having different wall thicknesses at each end, the greater wall
thickness of the fitting shall be emploved and inside bore at each end shall be matched with
the specified inside diameter.

1.6 Beveled ends for all fittings shall conform to ASME B16.25, Contour of bevel shall be as
follows:

Material Wall Thickness Weld Contour

Carbon Steel (Except Upto 22 mm Figure 2 Type A
Low Temp. Carbon Steel

KU ACRD Do) =22 mm Figure 3 Type A
Alloy Steel, Upto 10 mm Figure 4
Stainless Steel & -
Low Temp. Carbon Steel = 10 mm & Upto 25 mm Figure 5 Type A

>25mm Figure 6 Type A

1.7 Welded Fittings

1.7.1  All welded fittings shall be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mm from the ends.

Format No. 8-00-0001-F1 Rev. 0 Cogpyright EIL = All rights reserved
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1.7.2  For fittings made out of welded pipe, the welded pipe shall be double welded type & shall be

manufactured with the addition of filler metal.

1.7.3  Welded tees shall not be of fabricated {stub-in) type.

1.7.4  All welded firtings shall be normalized & 100% radiographed by X-rav on all welds made by
fitting manufacturers & also on the parent materials.

1.7.5  Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

1.7.6  Specified heat treatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

1.7.7  Irrespective of the material code requirement, all welded fittings indicated in the MR as
“Cryo"& “LT" shall meet impact test requirements of ASME B31.3. The impact test
temperature shall be -196°C & -45°C for stainless steel & carbon steel respectively unless
specifically mentioned otherwise in the MR.

1.8 Stainless Steel Fittings

1.8.1  All stainless steel fittings shall be supplied in solution heat treated condition.

1.8.2  Solution annealing for stainless steel fittings shall be carried out again after weld repairs.

1.8.3 For all stainless steel fittings Inter Granular Corrosion (1GC) test shall have to be conducted as
per the following:

ASTM A 262 Practice “B™ with acceptance criteria of “60 mils/year (max.)".

Or
ASTM AZ62 Practice E with acceptance criteria of no cracks at 20X magnification and
microstructure to be observed at 250X magnification shall ensure the absence of any cracks/
fissures. When testing is conducted as per practice 'E' photograph of microstructure shall be
submitted for record.

1.84  When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (eg. 58309, 310,316,316H etc.) ASTM A 262 Practice “C” with
acceptance criteria of “15 mils/vear” shall have to be conducted.

1.8.5 For the 1GC test as described in Clauses 1.8.3 & 1.8.4, two sets of samples shall be drawn
from each solution treatment lot, one set corresponding to the highest carbon content and other
set to the highest fitting thickness.

1.8.6 For dual grades of SS where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

1.9 NACE/HIC Requirements

1.9.1 Fittings under “NACE" category or those designated as “HIC1™ shall meet the requirements of
NACE MR-0103 unless otherwise specified,

1.9.2  Fittings made from plates and designated as “HIC1™ shall meet the HIC requirements of LIL
specification 6-79-0013 unless otherwisc specified.

L10  Thickness/schedule lower or higher than specified for the finished product shall not be
accepted,

Farmat No. 8-00-0001-F1 Rev. D Copyright EIL — Al rights reserved

Paaoe 10104 of 13748



g@z%@m%%n

PR ST W R

STANDARD SPECIFICATION No.

6-44-0054 Rev. 6
Page 6 of 9

TECH. NOTES FOR BUTT
WELDED, SOCKET WELDED
AND SCREWED FITTINGS

e

111

1.12

1.13

1.14

115

1.16

.20

For manufacturing of elbows from pipes, same size of pipe as that of elbow shall be used and
the nominal wall thickness of the starting pipes shall have positive wlerance only, However,
where the manufacturer has an established awtomatic/semi-automatic process for  the
manufacture ol elbows, the starting pipe may be permitted 10 be of lower size with higher
schedule as required. Starting pipe of higher size than that of the elbow shall not be permitted.

The pasket contact surfaces of stub ends shall be flat with face finish specified in the
requisition. Interpretation on the specified face finish is as follows:
125 AARH Serrations with 125 to 250 p in AARH

Seamless stub ends shall not have any welds on the body. Stub ends shall be long pattern type.

Galvanized fittings shall be coated with zinc by hot dip process conforming to IS 4736 /
ASTM A153.

Threaded ends shall have NPT taper threads in accordance with ASME/ANSI B1.20.1 up 1w
1.5" NB & IS 554 from 2" 10 6" NB.

Unless and otherwise specified in the MR, all socket welded and screwed fittings shall be in
accordance with ASME B16.11 to the extent covered in the specification except for unions
which shall be in accordance with MS5-SP-B3.

Special fttings like weldolet, sockolet, sweepolet, latrolet, elbolet ete., the dimensions of
which are not covered in ASME, MSS8-SP & EIL Standards, shall be as per manufaciurer’s
std. Comours of these fittings shall meet the requirements of ASME B31.3. Manufaciurer shall
submit drawings / catalogues of these items for records afier acceptance of offer.

Length of all long half couplings shall be 100 mm unless otherwise specified in the MR.

For reducers 1o manufacturers’ standard, length of reducer shall not be less than 0.7 where D
is the outside diameter of the larger end.

All seamless pipes emploved for manufacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 530. Welded pipes emploved for manufacture of fittings shall be
tested as given below :

Welded Pipe Employed For Manufacture Of Welded Fittings.

Test Criteria

ASTM A6TI1 Gr. C65.70(C132)
ASTM A67T2 Gr. Co0,65,70 (C1.12, 22)
ASTM A6TI Gr. CF60,65,70,66 (C1.32)

P=25T/D
5 =00% of SMYS.
T =Mom. Wall Thickness

ASTM A358 TP 304, 304L, 304H, 318, 318L. 318H, 321,
3M7(CLL 34

ASTM A691 Gr. %Cr, 1Cr, 1%4Cr, 2V4Cr, 5Cr, 9Cr (C1.42), | D = 0.D. of Pipe.
91 (C1.42)
API 5L P=25T/D

8 =E85% of SMYS.
T = Nom. Wall Thickness

ASTM B514

1 D =0.D. of Pipe.
ASTM BT725 ASTM BT725
ASTM B517 ASTM B517
ASTM B514

e at= esiaas s s = _—

The bevel ends of all butt weld fittings shall undergo 100% MP/ DP test.

Format No. 8-00-0001-F1 Rev. 0
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1.21

1.22

1.23

1.26

1.27

Abbreviations for ends of swages and nipples shall be as follows:
PBE : Plain Both Ends

TBLE : Threaded Both Ends

TOE : Threaded One End

TSE : Threaded Small End

TLE : Threaded Large End

All types of $SS321 or $8347 fittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to normal solution annealing Soaking
temperature and holding time for stabilizing heat treatment shall be 900°C and 4 hours
respectively.

For Hydrogen service fittings following special requirements shall also be met:

a. All carbon steel fittings having wall thickness 9.533 mm (0.375") and above shall be
normalised. Cold drawn fittings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- .35 % max. and
Silicon- .35 % max. The normalising heat treatment shall be a separate heating operation
and not a part of the hot forming operation

b. All alloy steel (Cr-Mo) fittings shall be normalised and tempered. The normalising and
tempering shall be a separate heating operation and not a part of the hot forming
operation. The maximum room temperature tensile strength shall be 100,000 psi.

¢.  For carbon steel fittings, hardness of weld and HAZ shall be 200 BHN (max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all austenitic stainless steels, the weld deposit shall be checked for ferrite content, A
Ferrite No.{FN) not less than 3% and not more than 10% is required to avoid sigma phase
embrittlement during heat treatment. FN shall be determined by Ferritescope prior to post
weld heat treatment.

e. For all Carbon steel and Alloy steel fittings with wall thickness over 20mm, Charpy-V
Motch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Section VIIT, Div-1 for weld metal and base metal from the thickest item per heat of
material and per heat treating batch. Impact test specimen shall be in complete heat treated
condition and accordance with ASTM A370. Impact energies at °Celsius shall average
greater than 27J (20 fi-1b) per set of three specimens, with a minimum of 191 (15 fi-lb).

For all welded alloy steel fittings with mandatory requirements of heat treatment and
radiography, radiography shall be performed after heat treatment.

All 1 Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.25Cr-1Mo,
5Cr-0,5Mao, 9Cr-1Mo & 9Cr- IMo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr. WP3/WP9/WP91, wherever specified, shall be as per
'CL1', unless otherwise specified.

Materials designated as structural steel grades like IS 2062, SA 36 etc. or similar specification
are not permitted for manufacture of fittings.

Formmnat Mo, 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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2.0 IBR REQUIREMENTS
2.1 IBR Documentation Required

2.1.1  Fittings under the purview of “IBR” (Indian Boiler Regulations) shall be accompanied with
original TBR certificate in Form 111-C duly approved and countersigned by IBR authority /
local authority empowered by Central Boiler Board of India. Photocopy of the original
certificate duly attested by the local boiler inspector where the supplier is located is the
minimum requirement for acceptance.

2.1.2  For materials 1%4Cr - Y2Mo (ASTM A 234Gr' WPI11 & ASTM A234 GrWPIIW) & 2'%Cr -
IMo (ASTM A 234 Gr. WP22 & ASTM A234 Gr. WP22W) & 9Cr-1Mo-V (A234 Gr. WP91/
A234Gr. WPO I W), where fittings are manufactured from pipe, Form 11-C approved by IBR
shall include the tabulation of L, 8., & 5, values for the entire temperature range given below.
E.. 5., & 5, values shall be such that throughout the temperature range

E /1.5 =
o = Sa

S =

Allowable stress at the working metal temperature.

Yield point {((.2% proofl stress at the working metal temperature)

The average stress to produce elongation of 1%(creep) in 100000 hrs at
the working metal temperature,

5 - The average siress to produce rupture in 100000 hrs at the working metal
temperature and in no case more than 1.33 times the lowest stress to
produce rupture at this temperature.

pEp

Sa (psi)
Temp{ F) 500 | 600 | 650 | FOO | 750 | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100
Material
A 234G WP/ 21700 | 20900 | 2050020100 19700 19200] 18700] 13700] 9300 | 6300 | 4200 | 2800

A234GEWPIIW
AZIGr. WP22 [ 17900 | 17900 17900 17900 17900| 17R00)14500) 12800) 10800] 7800 | 5100 | 3200
A234Gr. WP22W
A234Gr. WP/
A234GrWPILW

2B100 (2770027300 26700|25900] 24900237001 223001 20700] 18000 | 14000 [ 10300

Mote: 5, values shall be as per the latest edition prevailing.
22 For carbon steel pipes under IBR. the chemical composition shall conform to the following:

Carbon (max) ' 0.25%
Others (S, P, Mn) : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
services,

3.0 ACCEPTABLE DEVIATIONS

3.1 Seamless Mitings are acceptable in place of welded hittings, however, welded Attings are not
acceptable in place of seamless fittings, Forged fittings are acceptable in place of wrought

Format No. 8-00-0004-F1 Rev. O Copyright EIL — All nghts resenved
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fittings. However, wrought seamless fittings are acceptable in place of forgings only in case of
SWAZES.

3.2 Fittings of Grades 88317 of corresponding material are acceptable in place of Grades S5316
or 88316{2.5Mo min.).
33 Fittings of Grades SS317L of corresponding material are acceptable in place of Grades
S8316L or 85316L(2.5Mo min.).
4.0 MARKING AND DESPATCH
4.1 Each fitting shall be legibly and conspicuously stamped in accordance with the requirements
of applicable standards along with special condition like "IBR”, "Cryo”, "NACE™ and "H2"
elc.
42 Steel die marking with round bottom punch may be permitted on body of butt weld CS &
lower alloy steel fitings, but for S5 & higher alloy steel fittings, the same should be marked
by electro-etching only,
4.3 Paint or ink for marking shall not contain any harmful metals or metal salts such as Zinc, Lead
or Copper which causes corrosive attack on heating.
44 Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.,
4.5 Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.
4.6 Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmful to welding.
4.7 Fittings coming under the purview of “IBR”, “CRYO” , “NACE" & “H2"(hydrogen) shall be
painted with one circumferential stripe of colour red, light purple brown, canary vellow &
white respectively for easy identification. Width of stripe shall be 12mm for sizes less than 37
and 25mm for sizes 3”7 and above, Stripe shall be located centrally for elbows, diagonally for
caps, at the larger end for reducing fittings, longitudinally for couplings and at one end near to
the bevelsocket/screwed end for other fittings.
4.8 Each end of fitting shall be protected with a wood, metal or plastic cover.
4.9 Each size of fitting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantities, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents,
5.0 REFERENCES
6-81-0001 : Specification for Positive Material Identification (PMI) at
Supplier’s Works

6-81-0005 : Inspection & test plan for forged, seamless and welded
fittings

6-70-0013 . Material requirements for carbon steel components used in
sour service for petroleum refinery environments

Formal No. 8-00-0001-F1 Rev. 0 Copyright EIL - All rights reserved
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TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS

1 SCOPE
This standard stipulates the technical delivery conditions for socket-welding fittings like elbows,
tees, couplings etc. to ANSI B16.11 and seamless butt-welding fittings like elbows, tees, reducers
etc. to ANSI B16.28.
2 TECHNICAL REQUIREMENTS
This socket-welding fitting shall comply with ANSI B16.11 and butt-welding fittings with ANSI| 16.28
with the following specific requirements.
2.1 Pressure class, schedule and size
Fressure class and zize for socket-welding fitting, schedule and size for butt-welding fittings shall
be as specified in the enguiry/order.
2.2  Material Specification
The malerial of the fittings shall be as per enquiry/order. The material shall generally comply with
the following, unless otherwise specified
a) Socket welding fittings
Socket welding fittings shall be manufactured by forging to the following material specification:
Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1
Carbon Steel (High Temperature Service) : ASME 3A105
Alloy Steel (High Temperature Service) : ASME SA182 Gr: F22
Stainless Steel : ASME SA182 Gr: F321
b) Butt-Welding fittings
Butt-welding fittings shall be manufactured as per the relevant standards to the following
material specification:
Carbon Steel (Low Temperature Service) : ASME 5A420 Gr:WPLG
Carbon Steel (High Temperature Service) : ASME 5A234 Gr'WPB
Alloy Steel (High Temperatlure Service) - ASME SA234 Gr'WP11
ASME SA234 Gr:!WpPz2
Stainless Steel : ASME SA402 GriWP3a21
2.3 Heat treatment
The fittings shall be properly heat treated as per the relevant material specification:
2.4 Dimensions, Tolerances and Finish
The dimensions and tolerances, shall be sirictly as per ANSI B16.11 for forged steel fittings,
sockel welding and threaded, B16.9 for factory made wrought steel Bult-Welding fittings. For
allowable imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/
SA420 shall be applicable for carbon alloy and stainless steel fittings.
Revisions: APPROVED:

Clause 20.8.13 of MOM of WG-SMC+RP

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (SMC+RP)

Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 1% Issue

Dt 15-12-2004 Dt Year: 2016 HFEP, Hyderabad | Corp. R&D 01-08-1980
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2.5

All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc.

Vendor shall note the method to be employed in their Quality Assurance Plan for approval by
BHEL representative/Customers
Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ANSI B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3.1

3.2

3.3

3.4

4

4.1

4.2

4.3

Carbon percentage shall be limited as specified in the following table

Connecting pipe \'
Sl No. Grade wall thickness | C ™
1 A105, WPG All 0.25
2 WPE, WPBW All 0.25

Fittings shall be of seamless construction only unless otherwise specified in the purchase order
Fittings of nominal bore NB 50 and below shall be of forged construction only.

Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

All the plates used for manufacturing of plate farmed fitlings shall be ultrasonically tested by either
of the following:

iy ASME SA 435 and acceptance slandards as in SA 435 except that adjacent discontinuity
indications shall be separated from each other by a distance equal to or no longer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect.

ii) ASME SA 578 and acceplance standard shall be as per Level-1 of SA 578

INSPECTION AND CERTIFICATION

Mechanical and Chemical Testing

Material used for manufacture of the fittings shall be lested for mechanical properties and
chemical composition as relevant material standards.

Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic
particle examined after final heat treatment in accordance with practice ASME SET09 for all
carbon steel and alloy steel fittings for all schedule for sizes 2" inclusive and above,

Liguid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid
penetrant examined after final heat treatment in accordance with practice ASME SE165 for all
stainless steel fittings for all schedules for sizes 2" inclusive and above.
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4.4 Acceptance Criteria for MPE and LPE Tests
The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix 6 and 8 of
ASME, Sec. VIl Div. 1
All surfaces to be examined shall be free of:
a) relevant lines indications.
b} relevant rounded indications greater than 3/16 inch.
c) Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to
edge)
d} An indication of imperfection may be larger than the imperfection that causes it, however, the
size of the indication is the basis for acceptance evaluation.
4.5 Wrinkles

The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

§ CERTIFICATE

5.1
5.2

5.3

8.1

All fittings shall be delivered along with test certificates in English.

Fittings to material specification ASME SA105, SA182 Gr.F22, SA234 Gr.WPB and WP22 shall be
inspected and the test certificates shall be countersigned by an inspecting authority approved
under Appendix "C" of Indian Boiler Regulations.

Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 Gr.WPLGE and SA
403 Gr WP 321 shall be subjected to inspection by authorities nominated by BHEL and the test
certificates shall be countersigned by them.

Three original Test certificates shall be submitted.

GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of
withstanding without failure, leakage or impairment of their serviceability, a hydrostatic test pressure
equal to that prescribed for the specified matching pipe of equivalent material.

QUALITY PLAN

A quality plan incorporating the process adopted by the supplier and conforming to the requirements
of this specification shall be submitted for approval. Manufacturing shall commence only after the
approval of the guality plan by BHEL.

MARKING, PRESERVATION AND PACKING

Marking
The following details shall be punched on each fitting:

a} Manufacturer's name and trade mark

b} Pressure class (in case of socket welding fittings)
c) Mominal size

d) Schedule No. (in case of butt welding fittings)

e} Type of fitting

f) Material specification grade

g} Melt No.

h)} Test certificate number

il Mark of inspection authority
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8.2 Presentation
Before despatch, the fittings shall be dried and cleaned and the entire surface shall be well coated
with a good guality rust preventive coating that will not become fluid and run-off at 65°C.

8.3 Packing

All fittings shall be provided with HDPE end covers to protect the weld edge preparation and to
protect the internal surfaces. The fittings shall be wrapped by bitumen paperitar paper/
Polyethylene paper to avoid water ingress during transit/handling in transporter's godown.

Fittings shall be packed in a sound closed wooden/steel box.
9 REFERRED STANDARDS (Latest Publications Including Amendments)

1) ANS| B16.9, B16.11, B16.25 & B16.28
2) ASME SA105, SA182, SAZ34, SA350, SA403, SA420, SA435, SAS78, SE165 & ASME SET09
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ANNEXURE - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

1. Customer a Reduction Ingel to Bloom,
2. TC Mo, & Date: Ratio } Bloom to Blank
3. PO Ne. 13, Batch Ma,
4. Process of Malting Ingot 11 Heat'Melt Mo
5 Deoxidisation Process: 12. Speoc Mo
6. Forging Mathod: 13. Test Bar Size & Nos,
¥. BHEL's Reference for Approval of Bloom 14, Supplier of tha ingot / blilet / Bloom and TC
8 Discard: Top %, Botlom e relerands.
15. FORGINGS COVERED BY TEST CERTIFICATE
5 MNao. Dirawing Mo, & ltem Mo, Description Cuantity & Weight

16, CHEMICALCOMPOSITIDN (PERCENT)

Elemeant C 8 Mn | 5| P
As per Min

Epecn Max.

Actual Values

17 HEAT TREATMEMNT
{Te be accompanied by Racorder Chart, Whenever Called for)

Condition H'ﬂ,@mﬁ:“" Tamp, *C Soaking Time, Hrs. Cooling rate, "Cihr Cogling Madium
18. MECHANICAL PROFPERTIES
¥Y.8 Py Bend Test
T.8. 0.5/0.2% | % Elongatien | % R.A. | Hardness BHMN veﬁue
Mimm?® Prool 56520 GL Min. (Min 3 vaiues) | /- Angle of Dia of o—
Mirmen Y bend mandrel
As per Min
Specn Max.
Actual Yalues
18, SURFACE FINISH
(Whan called for in the
order / deg. )
20, DIMENSICNAL
INSPECTION
21. NOM-DESTRULCTIVE TESTS
Nature of Test Acceptanca leval Instrumant usad Rangnm Resulls Any othar delail
Ultrasanic
Radisgraphic
Dye panetrant! Magnetic
Particle
22 METALLOGRAPHIC EXAMINATION
{To be conducied if called for and photo micrographs to be atteched along with a report)

Location of Sample Etchant used Magnification Constitueni cbserved | Relative®
Micrastructure Macroetch Inclusion Ratng

23 OTHER TEETS IF ANY (MICROBCOPIC, BULPHUR FRINTS, ETC)

24 IDENTIFICATION OF FORGINGE AS PER PURCHASE SPEC

We heraby certify that the items mentionad above heve been lested and inspected in our presence and are found to be In accordance with
drawings, specifications and purchase order

SIGNATURE, NAME & SEAL OF THE SIGNATURE, NAME & SEAL OF THE

INGPECTING OFFICER CHIEF OF QUALITY CONTROL ¢

DATE: CHIEF METALLURGIST OF THE SUPPLIER
DATE

INSTRUCTIONS

4) Detads of all haat treatment processes carred oul should be furnished seguantially i 17

b) Tesicerfificales ane o be furnished as per purchase order and specilication, (0 A4 size preflerably in transparent papes
c} Al the entries including signature should be in block colour mk

d} i testing is done by cutside agencies, the original TCs shall be furnished.

@) The gctual TC may run inte more than one Ad size paper, il needed, to facilitate filling up of details,
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SPECIFICATION FOR ELBOWS

1.0. General:
1.1) This standard covers designation, Matenal, size and dimensions of elbows

2.0. Application:

2.1) These elbows are intended to use in H2 service

2.2) The supplier shall strictly comply with this standard mn all respects. No deviation shall be
allowed. unless written permussion of BHEL 15 obtained before linalization of order.

3.0) Material:

ASME SA182 Gr:F316L & ASME 5A403 GR WP316L

4.0 Applicable Standards:

The following standards shall be followed for the respective items.

4.1) Dimensions, tolerances and General requirements shall be as per ASME B16.9 latest
edition for BW elbows and ASME B16.11 latest edition for Socket weld end elbows

4.2) Dimensional standard for Elbow short radius shall be as per ASME B16.9
4.3) Technical requirements shall be as per Annexure-1.

4.4) NACE requirement shall be as per NACE MRO103

4.1 Technical delivery conditions:

4.1) As per corporate standard AA0851402 except IBR. IBR 1s not required for these items.

Revisions : Prepared:; Approved: Date of 1st
Privadarshini Chandu Issue:
Refer to record of revisions : 31.08.2021
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Variant tahle
Nominal
VARIANT Bore SCHEDULE/Pr class MATERIAL END CONN
1 0.5" #3000 SA182F316L SW
2 3/4" #3000 SA182F316L SW
3 1 #3000 SA182F316L SW
o 4 11/2" #3000 SA182F316L SW
2 ﬁ 5 0.5" #6000 SA182F316L SW
EE 6 3/4" #6000 SA182F316L SwW
g : 7 1" #6000 SA182F316L SW
- f-. 8 11/2" #6000 SA182F316L SW
S = 9 0.5" 805 ASME 5A403 GR WP316L BW
5 E 10 0.5" 1605 ASME 5A403 GR WP316L BW
§ £ 11 3/4" 805 ASME SA403 GR WP316L BW
> £ 12 3/4" 1605 ASME SA403 GR WP316L BW
= E 13 1" 805 ASME SA403 GR WP316L BW
E' e -E 14 1" 405 ASME 5A403 GR WP316L BW
=% E 15 15" 405 ASME SA403 GR WP316L BW
o<s 16 1.5" 805 ASME 5A403 GR WP316L BW
Sm3 17 1.5" 1605 ASME 5A403 GR WP316L BW
8 E. S 18 2" 405 ASME 5A403 GR WP316L BW
s :r_;‘ 19 2" 805 ASME SA403 GR WP316L BW
E £ £ 20 2" 1605 ASME $A403 GR WP316L BW
62s 21 3" 105 ASME SA403 GR WP316L BW
ol 22 3 405 ASME SA403 GR WP316L BW
& E E 23 3" 805 ASME 5A403 GR WP316L BW
© E i 24 3" 1605 ASME 5A403 GR WP316L BW
E = 25 4" 105 ASME SA403 GR WP316L BW
2 % 26 4" 405 ASME SA403 GR WP316L BW
% 27 4" 805 ASME SA403 GR WP316L BW
5 28 4" 1605 ASME 5A403 GR WP316L BW
g 2 29 6" 105 ASME SA403 GR WP316L BW
EE 30 &" 405 ASME SA403 GR WP316L BW
€8 31 8" 105 ASME SA403 GR WP316L BW
o E 32 8" SHORT RADIUS 105 ASME SA403 GR WP316L BW
F= 33 6" 45 DEG. 105 ASME 5A403 GR WP316L BW
34 4" 45 DEG. 105 ASME 5A403 GR WP316L BW
35 3" 45 DEG. 105 ASME 5A403 GR WP316L BW
36 el 45 DEG. 405 ASME 5A403 GR WP316L BW
37 1” 1605 ASME 5A403 GR WP316L BW
38 0.5" 405 ASME 5A403 GR WP316L BW
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SCHEDULE/Pr
VARIANT Mominal Bore class MATERIAL END CONNM
39 3/4" 405 ASME 54403 GR WP316L BW |
40 0.5" XXS ASME 54403 GR WP316L BW |
41 3/4" XXS ASME 58403 GR WP316L BW
42 " b HXS ASME 5A403 GR WP316L BW
43 15" XXS ASME SA403 GR WP316L BW J
44 2" XX5 ASME 5A403 GR WP316L BW
45 3" nxS ASME 54403 GR WP316L BW
46 0" 105 ASME 5A403 GR WP316L BW
_I
|
]
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1.0 GENERAL

1.1 Chemical composition, physical properties, tests, dimensions and tolerances, heat treatment
and marking shall conform to the applicable latest codes / standards / specifications as
specified in the material requisition (MR). Supplier shall strictly comply with MR/PR
stipulations and no deviations shall be permitted. Post Order Concession/Deviation Permit 5-
0000-0180-F1 as mentioned in Cl. 5.18 of Specification for Quality Management System
Requirements from Bidders (6-78-0001) is not applicable.

1.2 Testing

1.2.1  Test reports shall be supplied for all mandatory tests as per the material specifications. Test
reports shall also be furnished for any supplementary tests as specified in the MR, Clauses
1.7.8, 1.9, 1.10 & 1.11. Material test certificates (physical properties, chemical composition &
heat treatment report) shall also be furnished for fittings supplied.

1.2.2  Positive Material Identification (PMI) shall be performed as per scope and procedures defined
in the Specification for Positive Material Identification (PMI) at Supplier’s Works (6-81-
0001 ).

1.2.3  Refer to specification no.6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fittings shall be seamless in construction unless otherwise specified. If fittings are
specified as welded, the same shall conform to clause 1.7,

1.4 Outside diameters and wall thickness {unless otherwise mentioned) of butt welded fittings
shall be in accordance with ASME B36.10 and ASME B36.19 as applicable,

1.5 For reducing butt weld fittings having different wall thicknesses at each end, the greater wall
thickness of the fitting shall be emploved and inside bore at each end shall be matched with
the specified inside diameter.

1.6 Beveled ends for all fittings shall conform to ASME B16.25, Contour of bevel shall be as
follows:

Material Wall Thickness Weld Contour

Carbon Steel (Except Upto 22 mm Figure 2 Type A
Low Temp. Carbon Steel

KU ACRD Do) =22 mm Figure 3 Type A
Alloy Steel, Upto 10 mm Figure 4
Stainless Steel & -
Low Temp. Carbon Steel = 10 mm & Upto 25 mm Figure 5 Type A

>25mm Figure 6 Type A

1.7 Welded Fittings

1.7.1  All welded fittings shall be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mm from the ends.

Format No. 8-00-0001-F1 Rev. 0 Cogpyright EIL = All rights reserved
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1.7.2  For fittings made out of welded pipe, the welded pipe shall be double welded type & shall be

manufactured with the addition of filler metal.

1.7.3  Welded tees shall not be of fabricated {stub-in) type.

1.7.4  All welded firtings shall be normalized & 100% radiographed by X-rav on all welds made by
fitting manufacturers & also on the parent materials.

1.7.5  Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

1.7.6  Specified heat treatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

1.7.7  Irrespective of the material code requirement, all welded fittings indicated in the MR as
“Cryo"& “LT" shall meet impact test requirements of ASME B31.3. The impact test
temperature shall be -196°C & -45°C for stainless steel & carbon steel respectively unless
specifically mentioned otherwise in the MR.

1.8 Stainless Steel Fittings

1.8.1  All stainless steel fittings shall be supplied in solution heat treated condition.

1.8.2  Solution annealing for stainless steel fittings shall be carried out again after weld repairs.

1.8.3 For all stainless steel fittings Inter Granular Corrosion (1GC) test shall have to be conducted as
per the following:

ASTM A 262 Practice “B™ with acceptance criteria of “60 mils/year (max.)".

Or
ASTM AZ62 Practice E with acceptance criteria of no cracks at 20X magnification and
microstructure to be observed at 250X magnification shall ensure the absence of any cracks/
fissures. When testing is conducted as per practice 'E' photograph of microstructure shall be
submitted for record.

1.84  When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (eg. 58309, 310,316,316H etc.) ASTM A 262 Practice “C” with
acceptance criteria of “15 mils/vear” shall have to be conducted.

1.8.5 For the 1GC test as described in Clauses 1.8.3 & 1.8.4, two sets of samples shall be drawn
from each solution treatment lot, one set corresponding to the highest carbon content and other
set to the highest fitting thickness.

1.8.6 For dual grades of SS where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

1.9 NACE/HIC Requirements

1.9.1 Fittings under “NACE" category or those designated as “HIC1™ shall meet the requirements of
NACE MR-0103 unless otherwise specified,

1.9.2  Fittings made from plates and designated as “HIC1™ shall meet the HIC requirements of LIL
specification 6-79-0013 unless otherwisc specified.

L10  Thickness/schedule lower or higher than specified for the finished product shall not be
accepted,

Farmat No. 8-00-0001-F1 Rev. D Copyright EIL — Al rights reserved
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111

1.12

1.13

1.14

115

1.16

.20

For manufacturing of elbows from pipes, same size of pipe as that of elbow shall be used and
the nominal wall thickness of the starting pipes shall have positive wlerance only, However,
where the manufacturer has an established awtomatic/semi-automatic process for  the
manufacture ol elbows, the starting pipe may be permitted 10 be of lower size with higher
schedule as required. Starting pipe of higher size than that of the elbow shall not be permitted.

The pasket contact surfaces of stub ends shall be flat with face finish specified in the
requisition. Interpretation on the specified face finish is as follows:
125 AARH Serrations with 125 to 250 p in AARH

Seamless stub ends shall not have any welds on the body. Stub ends shall be long pattern type.

Galvanized fittings shall be coated with zinc by hot dip process conforming to IS 4736 /
ASTM A153.

Threaded ends shall have NPT taper threads in accordance with ASME/ANSI B1.20.1 up 1w
1.5" NB & IS 554 from 2" 10 6" NB.

Unless and otherwise specified in the MR, all socket welded and screwed fittings shall be in
accordance with ASME B16.11 to the extent covered in the specification except for unions
which shall be in accordance with MS5-SP-B3.

Special fttings like weldolet, sockolet, sweepolet, latrolet, elbolet ete., the dimensions of
which are not covered in ASME, MSS8-SP & EIL Standards, shall be as per manufaciurer’s
std. Comours of these fittings shall meet the requirements of ASME B31.3. Manufaciurer shall
submit drawings / catalogues of these items for records afier acceptance of offer.

Length of all long half couplings shall be 100 mm unless otherwise specified in the MR.

For reducers 1o manufacturers’ standard, length of reducer shall not be less than 0.7 where D
is the outside diameter of the larger end.

All seamless pipes emploved for manufacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 530. Welded pipes emploved for manufacture of fittings shall be
tested as given below :

Welded Pipe Employed For Manufacture Of Welded Fittings.

Test Criteria

ASTM A6TI1 Gr. C65.70(C132)
ASTM A67T2 Gr. Co0,65,70 (C1.12, 22)
ASTM A6TI Gr. CF60,65,70,66 (C1.32)

P=25T/D
5 =00% of SMYS.
T =Mom. Wall Thickness

ASTM A358 TP 304, 304L, 304H, 318, 318L. 318H, 321,
3M7(CLL 34

ASTM A691 Gr. %Cr, 1Cr, 1%4Cr, 2V4Cr, 5Cr, 9Cr (C1.42), | D = 0.D. of Pipe.
91 (C1.42)
API 5L P=25T/D

8 =E85% of SMYS.
T = Nom. Wall Thickness

ASTM B514

1 D =0.D. of Pipe.
ASTM BT725 ASTM BT725
ASTM B517 ASTM B517
ASTM B514

e at= esiaas s s = _—

The bevel ends of all butt weld fittings shall undergo 100% MP/ DP test.
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1.21

1.22

1.23

1.26

1.27

Abbreviations for ends of swages and nipples shall be as follows:
PBE : Plain Both Ends

TBLE : Threaded Both Ends

TOE : Threaded One End

TSE : Threaded Small End

TLE : Threaded Large End

All types of $SS321 or $8347 fittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to normal solution annealing Soaking
temperature and holding time for stabilizing heat treatment shall be 900°C and 4 hours
respectively.

For Hydrogen service fittings following special requirements shall also be met:

a. All carbon steel fittings having wall thickness 9.533 mm (0.375") and above shall be
normalised. Cold drawn fittings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- .35 % max. and
Silicon- .35 % max. The normalising heat treatment shall be a separate heating operation
and not a part of the hot forming operation

b. All alloy steel (Cr-Mo) fittings shall be normalised and tempered. The normalising and
tempering shall be a separate heating operation and not a part of the hot forming
operation. The maximum room temperature tensile strength shall be 100,000 psi.

¢.  For carbon steel fittings, hardness of weld and HAZ shall be 200 BHN (max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all austenitic stainless steels, the weld deposit shall be checked for ferrite content, A
Ferrite No.{FN) not less than 3% and not more than 10% is required to avoid sigma phase
embrittlement during heat treatment. FN shall be determined by Ferritescope prior to post
weld heat treatment.

e. For all Carbon steel and Alloy steel fittings with wall thickness over 20mm, Charpy-V
Motch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Section VIIT, Div-1 for weld metal and base metal from the thickest item per heat of
material and per heat treating batch. Impact test specimen shall be in complete heat treated
condition and accordance with ASTM A370. Impact energies at °Celsius shall average
greater than 27J (20 fi-1b) per set of three specimens, with a minimum of 191 (15 fi-lb).

For all welded alloy steel fittings with mandatory requirements of heat treatment and
radiography, radiography shall be performed after heat treatment.

All 1 Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.25Cr-1Mo,
5Cr-0,5Mao, 9Cr-1Mo & 9Cr- IMo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr. WP3/WP9/WP91, wherever specified, shall be as per
'CL1', unless otherwise specified.

Materials designated as structural steel grades like IS 2062, SA 36 etc. or similar specification
are not permitted for manufacture of fittings.

Formmnat Mo, 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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2.0 IBR REQUIREMENTS
2.1 IBR Documentation Required

2.1.1  Fittings under the purview of “IBR” (Indian Boiler Regulations) shall be accompanied with
original TBR certificate in Form 111-C duly approved and countersigned by IBR authority /
local authority empowered by Central Boiler Board of India. Photocopy of the original
certificate duly attested by the local boiler inspector where the supplier is located is the
minimum requirement for acceptance.

2.1.2  For materials 1%4Cr - Y2Mo (ASTM A 234Gr' WPI11 & ASTM A234 GrWPIIW) & 2'%Cr -
IMo (ASTM A 234 Gr. WP22 & ASTM A234 Gr. WP22W) & 9Cr-1Mo-V (A234 Gr. WP91/
A234Gr. WPO I W), where fittings are manufactured from pipe, Form 11-C approved by IBR
shall include the tabulation of L, 8., & 5, values for the entire temperature range given below.
E.. 5., & 5, values shall be such that throughout the temperature range

E /1.5 =
o = Sa

S =

Allowable stress at the working metal temperature.

Yield point {((.2% proofl stress at the working metal temperature)

The average stress to produce elongation of 1%(creep) in 100000 hrs at
the working metal temperature,

5 - The average siress to produce rupture in 100000 hrs at the working metal
temperature and in no case more than 1.33 times the lowest stress to
produce rupture at this temperature.

pEp

Sa (psi)
Temp{ F) 500 | 600 | 650 | FOO | 750 | 800 | 850 | 900 | 950 | 1000 | 1050 | 1100
Material
A 234G WP/ 21700 | 20900 | 2050020100 19700 19200] 18700] 13700] 9300 | 6300 | 4200 | 2800

A234GEWPIIW
AZIGr. WP22 [ 17900 | 17900 17900 17900 17900| 17R00)14500) 12800) 10800] 7800 | 5100 | 3200
A234Gr. WP22W
A234Gr. WP/
A234GrWPILW

2B100 (2770027300 26700|25900] 24900237001 223001 20700] 18000 | 14000 [ 10300

Mote: 5, values shall be as per the latest edition prevailing.
22 For carbon steel pipes under IBR. the chemical composition shall conform to the following:

Carbon (max) ' 0.25%
Others (S, P, Mn) : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
services,

3.0 ACCEPTABLE DEVIATIONS

3.1 Seamless Mitings are acceptable in place of welded hittings, however, welded Attings are not
acceptable in place of seamless fittings, Forged fittings are acceptable in place of wrought

Format No. 8-00-0004-F1 Rev. O Copyright EIL — All nghts resenved
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fittings. However, wrought seamless fittings are acceptable in place of forgings only in case of
SWAZES.

3.2 Fittings of Grades 88317 of corresponding material are acceptable in place of Grades S5316
or 88316{2.5Mo min.).
33 Fittings of Grades SS317L of corresponding material are acceptable in place of Grades
S8316L or 85316L(2.5Mo min.).
4.0 MARKING AND DESPATCH
4.1 Each fitting shall be legibly and conspicuously stamped in accordance with the requirements
of applicable standards along with special condition like "IBR”, "Cryo”, "NACE™ and "H2"
elc.
42 Steel die marking with round bottom punch may be permitted on body of butt weld CS &
lower alloy steel fitings, but for S5 & higher alloy steel fittings, the same should be marked
by electro-etching only,
4.3 Paint or ink for marking shall not contain any harmful metals or metal salts such as Zinc, Lead
or Copper which causes corrosive attack on heating.
44 Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.,
4.5 Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.
4.6 Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmful to welding.
4.7 Fittings coming under the purview of “IBR”, “CRYO” , “NACE" & “H2"(hydrogen) shall be
painted with one circumferential stripe of colour red, light purple brown, canary vellow &
white respectively for easy identification. Width of stripe shall be 12mm for sizes less than 37
and 25mm for sizes 3”7 and above, Stripe shall be located centrally for elbows, diagonally for
caps, at the larger end for reducing fittings, longitudinally for couplings and at one end near to
the bevelsocket/screwed end for other fittings.
4.8 Each end of fitting shall be protected with a wood, metal or plastic cover.
4.9 Each size of fitting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantities, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents,
5.0 REFERENCES
6-81-0001 : Specification for Positive Material Identification (PMI) at
Supplier’s Works

6-81-0005 : Inspection & test plan for forged, seamless and welded
fittings

6-70-0013 . Material requirements for carbon steel components used in
sour service for petroleum refinery environments
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TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS

1 SCOPE
This standard stipulates the technical delivery conditions for socket-welding fittings like elbows,
tees, couplings etc. to ANSI B16.11 and seamless butt-welding fittings like elbows, tees, reducers
etc. to ANSI B16.28.
2 TECHNICAL REQUIREMENTS
This socket-welding fitting shall comply with ANSI B16.11 and butt-welding fittings with ANSI| 16.28
with the following specific requirements.
2.1 Pressure class, schedule and size
Fressure class and zize for socket-welding fitting, schedule and size for butt-welding fittings shall
be as specified in the enguiry/order.
2.2  Material Specification
The malerial of the fittings shall be as per enquiry/order. The material shall generally comply with
the following, unless otherwise specified
a) Socket welding fittings
Socket welding fittings shall be manufactured by forging to the following material specification:
Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1
Carbon Steel (High Temperature Service) : ASME 3A105
Alloy Steel (High Temperature Service) : ASME SA182 Gr: F22
Stainless Steel : ASME SA182 Gr: F321
b) Butt-Welding fittings
Butt-welding fittings shall be manufactured as per the relevant standards to the following
material specification:
Carbon Steel (Low Temperature Service) : ASME 5A420 Gr:WPLG
Carbon Steel (High Temperature Service) : ASME 5A234 Gr'WPB
Alloy Steel (High Temperatlure Service) - ASME SA234 Gr'WP11
ASME SA234 Gr:!WpPz2
Stainless Steel : ASME SA402 GriWP3a21
2.3 Heat treatment
The fittings shall be properly heat treated as per the relevant material specification:
2.4 Dimensions, Tolerances and Finish
The dimensions and tolerances, shall be sirictly as per ANSI B16.11 for forged steel fittings,
sockel welding and threaded, B16.9 for factory made wrought steel Bult-Welding fittings. For
allowable imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/
SA420 shall be applicable for carbon alloy and stainless steel fittings.
Revisions: APPROVED:

Clause 20.8.13 of MOM of WG-SMC+RP

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (SMC+RP)

Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 1% Issue

Dt 15-12-2004 Dt Year: 2016 HFEP, Hyderabad | Corp. R&D 01-08-1980
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2.5

All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc.

Vendor shall note the method to be employed in their Quality Assurance Plan for approval by
BHEL representative/Customers
Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ANSI B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3.1

3.2

3.3

3.4

4

4.1

4.2

4.3

Carbon percentage shall be limited as specified in the following table

Connecting pipe \'
Sl No. Grade wall thickness | C ™
1 A105, WPG All 0.25
2 WPE, WPBW All 0.25

Fittings shall be of seamless construction only unless otherwise specified in the purchase order
Fittings of nominal bore NB 50 and below shall be of forged construction only.

Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

All the plates used for manufacturing of plate farmed fitlings shall be ultrasonically tested by either
of the following:

iy ASME SA 435 and acceptance slandards as in SA 435 except that adjacent discontinuity
indications shall be separated from each other by a distance equal to or no longer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect.

ii) ASME SA 578 and acceplance standard shall be as per Level-1 of SA 578

INSPECTION AND CERTIFICATION

Mechanical and Chemical Testing

Material used for manufacture of the fittings shall be lested for mechanical properties and
chemical composition as relevant material standards.

Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic
particle examined after final heat treatment in accordance with practice ASME SET09 for all
carbon steel and alloy steel fittings for all schedule for sizes 2" inclusive and above,

Liguid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid
penetrant examined after final heat treatment in accordance with practice ASME SE165 for all
stainless steel fittings for all schedules for sizes 2" inclusive and above.




| &/ ¢ & U | AADB51402

Hﬂﬂ CORPORATE STANDARD Rev. No. 04
J PAGE 30of5
4.4 Acceptance Criteria for MPE and LPE Tests
The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix 6 and 8 of
ASME, Sec. VIl Div. 1
All surfaces to be examined shall be free of:
a) relevant lines indications.
b} relevant rounded indications greater than 3/16 inch.
c) Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to
edge)
d} An indication of imperfection may be larger than the imperfection that causes it, however, the
size of the indication is the basis for acceptance evaluation.
4.5 Wrinkles

The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

§ CERTIFICATE

5.1
5.2

5.3

8.1

All fittings shall be delivered along with test certificates in English.

Fittings to material specification ASME SA105, SA182 Gr.F22, SA234 Gr.WPB and WP22 shall be
inspected and the test certificates shall be countersigned by an inspecting authority approved
under Appendix "C" of Indian Boiler Regulations.

Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 Gr.WPLGE and SA
403 Gr WP 321 shall be subjected to inspection by authorities nominated by BHEL and the test
certificates shall be countersigned by them.

Three original Test certificates shall be submitted.

GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of
withstanding without failure, leakage or impairment of their serviceability, a hydrostatic test pressure
equal to that prescribed for the specified matching pipe of equivalent material.

QUALITY PLAN

A quality plan incorporating the process adopted by the supplier and conforming to the requirements
of this specification shall be submitted for approval. Manufacturing shall commence only after the
approval of the guality plan by BHEL.

MARKING, PRESERVATION AND PACKING

Marking
The following details shall be punched on each fitting:

a} Manufacturer's name and trade mark

b} Pressure class (in case of socket welding fittings)
c) Mominal size

d) Schedule No. (in case of butt welding fittings)

e} Type of fitting

f) Material specification grade

g} Melt No.

h)} Test certificate number

il Mark of inspection authority
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8.2 Presentation
Before despatch, the fittings shall be dried and cleaned and the entire surface shall be well coated
with a good guality rust preventive coating that will not become fluid and run-off at 65°C.

8.3 Packing

All fittings shall be provided with HDPE end covers to protect the weld edge preparation and to
protect the internal surfaces. The fittings shall be wrapped by bitumen paperitar paper/
Polyethylene paper to avoid water ingress during transit/handling in transporter's godown.

Fittings shall be packed in a sound closed wooden/steel box.
9 REFERRED STANDARDS (Latest Publications Including Amendments)

1) ANS| B16.9, B16.11, B16.25 & B16.28
2) ASME SA105, SA182, SAZ34, SA350, SA403, SA420, SA435, SAS78, SE165 & ASME SET09
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ANNEXURE - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

1. Customer a Reduction Ingel to Bloom,
2. TC Mo, & Date: Ratio } Bloom to Blank
3. PO Ne. 13, Batch Ma,
4. Process of Malting Ingot 11 Heat'Melt Mo
5 Deoxidisation Process: 12. Speoc Mo
6. Forging Mathod: 13. Test Bar Size & Nos,
¥. BHEL's Reference for Approval of Bloom 14, Supplier of tha ingot / blilet / Bloom and TC
8 Discard: Top %, Botlom e relerands.
15. FORGINGS COVERED BY TEST CERTIFICATE
5 MNao. Dirawing Mo, & ltem Mo, Description Cuantity & Weight

16, CHEMICALCOMPOSITIDN (PERCENT)

Elemeant C 8 Mn | 5| P
As per Min

Epecn Max.

Actual Values

17 HEAT TREATMEMNT
{Te be accompanied by Racorder Chart, Whenever Called for)

Condition H'ﬂ,@mﬁ:“" Tamp, *C Soaking Time, Hrs. Cooling rate, "Cihr Cogling Madium
18. MECHANICAL PROFPERTIES
¥Y.8 Py Bend Test
T.8. 0.5/0.2% | % Elongatien | % R.A. | Hardness BHMN veﬁue
Mimm?® Prool 56520 GL Min. (Min 3 vaiues) | /- Angle of Dia of o—
Mirmen Y bend mandrel
As per Min
Specn Max.
Actual Yalues
18, SURFACE FINISH
(Whan called for in the
order / deg. )
20, DIMENSICNAL
INSPECTION
21. NOM-DESTRULCTIVE TESTS
Nature of Test Acceptanca leval Instrumant usad Rangnm Resulls Any othar delail
Ultrasanic
Radisgraphic
Dye panetrant! Magnetic
Particle
22 METALLOGRAPHIC EXAMINATION
{To be conducied if called for and photo micrographs to be atteched along with a report)

Location of Sample Etchant used Magnification Constitueni cbserved | Relative®
Micrastructure Macroetch Inclusion Ratng

23 OTHER TEETS IF ANY (MICROBCOPIC, BULPHUR FRINTS, ETC)

24 IDENTIFICATION OF FORGINGE AS PER PURCHASE SPEC

We heraby certify that the items mentionad above heve been lested and inspected in our presence and are found to be In accordance with
drawings, specifications and purchase order

SIGNATURE, NAME & SEAL OF THE SIGNATURE, NAME & SEAL OF THE

INGPECTING OFFICER CHIEF OF QUALITY CONTROL ¢

DATE: CHIEF METALLURGIST OF THE SUPPLIER
DATE

INSTRUCTIONS

4) Detads of all haat treatment processes carred oul should be furnished seguantially i 17

b) Tesicerfificales ane o be furnished as per purchase order and specilication, (0 A4 size preflerably in transparent papes
c} Al the entries including signature should be in block colour mk

d} i testing is done by cutside agencies, the original TCs shall be furnished.

@) The gctual TC may run inte more than one Ad size paper, il needed, to facilitate filling up of details,
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COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

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

Ref.Doc.

None

SPECIFICATION FOR REDUCERS (NACE+H?2 service)
1.0. General:

1.1y This standard covers designation, Material, size and dimensions of the reducers

2.0. Application:

2.1) These Reducers are intended to use in Hydrogen sulphide (H:8) bearing fuel Gas service.
These pipe fittings should provide resistance to sulphide stress cracking (5SSC) and for stress
corrosion cracking in sour environments.

2.2) The supplier shall strictly comply with this standard in all respects. No deviation shall be
allowed, unless written permission of BHEL 1s obtained before finalization of order.

3.0 Applicable Standars:

The following standards shall be followed lor the respective ilems.

3.1) Dimensions, tolerances and General requirements shall be as per ASME B16.9 latest
edition.

3.2) Technical requirements shall be as per Annexure-1.

3.3) NACE requirement shall be as per NACE MRO103

4.0 Technical delivery conditions:

4.1} As per corporate standard AAO851402 (a copy to be enclosed) except IBR. IBR is not
required for these items.

Revisions : Prepared : Approved : Date:

Refer to record of revisions : CHANDU HASEEB 16.04.2020
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Variant table
” END
£ ||_VARIANT | NOMINAL BORE SCHEDULE MATERIAL CONN
g ARIIVE | LEAVE | ARRIVE LEAVE
G E 1 3/a" 0.5" 805 80S ASME SA403 GR WP316L BW
W e 2 3/4" 0.5" 805 805 ASME SA403 GR WP316L BW
= ‘E 3 1" 3/4" 805 805 ASME SA403 GR WP316L BW
E 8 4 1 3/4" 805 805 ASME SA403 GR WP316L BW
< E 5 1" 3/4" 405 805 ASME SA403 GR WP316L BW
E 2 6 & 0.5" 805 805 ASME SA403 GR WP316L BW
rﬂr ° 7 I 0.5" 405 1605 | ASME 5A403 GR WP316L BW
i 8 14/2" | 1605 80S ASME SA403 GR WP316L BW
- 9 112" |1" 405 805 ASME SA403 GR WP316L BW
., ] | 10 11/2" | 3/4" 1605 805 ASME SA403 GR WP316L BW
g ,f L] 11 11f2" | 34" 405 805 ASME SA403 GR WP316L BW
& = ? 12 2" 14/ 1605 1605 ASME SA403 GR WP316L BW
E % > 13 n 1 1/ 405 405 ASME SA403 GR WP316L BW
gx 14 3 1" 405 405 ASME SA403 GR WP316L BW
g ) E. 15 2" : by 1605 805 ASME SA403 GR WP316L BW
< a 8 16 3" 2" 105 405 ASME SA403 GR WP316L BW
E 5. E 17 3" 2" NS 1605 ASME SA403 GR WP316L BW
g £ 5 18 3" 11/2" XXS 1605 ASME SA403 GR WP316L BW
>2= 19 3" 11/2" 105 405 ASME SA403 GR WP316L BW
S 5 E 20 4" 3" ¥XS XXS ASME SA403 GR WP316L BW
Es 21 4" 3" 105 105 ASME SA403 GR WP316L BW
,§ E 22 4" iy 1605 1605 ASME SA403 GR WP316L BW
E E 23 4" 2" 105 105 ASME SA403 GR WP316L BW
€% 24 q* 2" 405 405 ASME SA403 GR WP316L BW
g .E 25 4" 2" XX 1605 ASME SA403 GR WP316L BW
- 26 11/2* | 1" 405 405 ASME SA403 GR WP316L BW
E= 27 2" 3/4" 1605 805 ASME SA403 GR WP316L BW
-
2
I
2|2
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APPENDIX - A
SPECIAL SERVICE REQUIREMENTS

These requirements are applicable in addition to the requirements specified in the Piping Material
Specification.

1.0 HYDROGEN SERVICE
1.1 PIPES, FITTINGS & FLANGES
1.1.1 METHOD OF MANUFACTURE

All carbon steel pipes, fittings & flanges having wall thickness 9.53mm and above shall be
normalized. Cold drawn pipes & fittings shall be normalized after the final cold draw pass
for all thickness. |n addition, fittings made from forgings shall have carbon - 0.35%
maximum and silicon -0.35% maximum. The normalizing heat treatment shall be a separate
heating operation & not a part of the hot forming operation.

All alloy steel (Cr-Mo) pipes, forgings & fittings shall be normalized and tempered. The
normalizing and tempering shall be a separate heating operation and not a part of the hot
forming operation. The maximum room temperature tensile strength shall be 100,000 psi.

1.1.2 POST WELD HEAT TREATMENT (PWHT)

All carbon steel pipes & fittings post weld heat-treatment shall be carried out as per table
331.1.1,331.1.2 & 331.1.3 of ASME B31.3 2018 edition.

All alloy steel (Cr-Mo) pipes & fittings shall be post weld heat treated irrespective of type or
thickness of weld.100% radiography of welded joints shall be done both before and after
PWHT.

All austenitic SS grades shall be solution annealed after welding.

1.1.3 FERRITE NO. TEST

For all austenitic stainless steels, the weld deposit shall be checked for ferrite content. A
Ferrite Mo. (FN) not less than 3% and not more than 10% is required to avoid sigma phase
embitterment during heat treatment. FN shall be determined by Ferrite scope prior to post
weld heat treatment,

1.1.4 IMPACT TEST

For carbon steel and alloy steels pipes, fittings & flanges of thickness over 19mm, Charpy-V
notch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Section VIII, Div-1 for weld metal and base metal from the thickest item per heat of material
and per heat treating batch. Impact test specimen shall be in complete heat treated condition
and in accordance with ASTM A370. Impact energies at 00C shall average greater than 27J
(20 fi-lb) per set of three specimens, with a minimum of 19J (15 ft-b).

This document developad by TECHNIP India Limited and the information it contains ane property of Indian Oil Corporation Lid. |
shall not be used for any purpese olher than for which il was supplied.

CONFIDENTIAL — Mot to disclose without Authorization
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If welding is used in manufacturing, impact test of Heat Affected Zone (HAZ) and weld
metal shall also be carried out.

1.1.5 HARDNESS

For carbon steel pipes & fittings, hardness of weld and HAZ shall be limited to 200 BHN
(max.). For alloy steel pipes & fittings, hardness of weld and HAZ shall be limited to 225
BHN (max.).

1.1.6 RADIOGRAPHY

All girth welded joints (longitudinal & circumferential) shall be 100% radiographed in
accordance with UW-51 of ASME Section VIIl, Div-1 and ASME Section V.

1.1.7 JACKETED PIPING

For Jacketed piping, shop fabricated jacketed spools to be used.
1.2 VALVES
1.2.1 All valve castings shall be of radiographic quality.

1.2.2 All cast valve flanges and bodies of rating class 900 or greater shall be examined in
accordance with paragraph 7.2 through 7.5 of Appendix 7of ASME Section VIII, Div-1,

regardless of casting quality factor.
1.2.3 Only normalized and tempered material shall be used in the following specifications:
Casting . A217GrWC1, A217Gr.WC4, A217Gr.WC5, A217Gr.WCs,
A217Gr WCS, A217Gr.C5, A217Gr.C12.
Forging : A182 GrF11CL.2 A182 Gr.F22CL.3, A182 Gr.F5, A182 GrF9

1.2.4 Body/ bonnet/ cover joints & stuffing box of valves shall have low emission. One valve per
metallurgy, per rating, per size shall be helium leak tested as per ASME Section V,
Subsection A, article 10 (Detector probe technique), Appendix IV at a minimum of 25% of
the allowable (rated)cold working pressure. Selection of valves for helium leak test shall
be at random. Test duration shall be as follows:-

Test Duration in minutes

Mominal sl Pressure class

OminalSIzeé  Upto300 600 [BO0& 900 [1500 [2500
Upto 2" 3 B 9 12 12
3" 10 6" 6 g 12 15 18
8" to 16" g 9 12 15 18
18" to 24" g 12 15 18 21

The valve shall show no leakage. Mo leakage is defined as total leakage rate of less than 0.0001
milfs of helium.

This document developad by TECHNIP India Limited and the information it contains ane property of Indian Oil Corporation Lid. |
shall not be used for any purpese olher than for which il was supplied.

CONFIDENTIAL — Not to disclose without Authorization
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1.3 C.5.& AS . VALVES

Bend test and magnetic particle inspection of the entire surface of body and bonnet casting
shall be in accordance with ASTM A217. Supplementary requirement S3 & 54 evaluation of
magnetic particle inspection shall be in accordance with MS5-5P-53 except that no linear
discontinuities shall be allowed.

The Brinell hardness of heat-treated casting shall not exceed 200 BHN for carbon steel &
225 for alloy steel.

Repair of defective casting shall be outlined in writing to the purchaser before repair starts.
Repair method to be approved prior to welding.

Casting shall be preheated to a minimum of 400° prior to welding and all chromium
molybdenum alloys shall be post weld heat treated after welding is complete, Stress relieving
is essential for welds.

Carbon steel shall be normalized and alloy steel shall be nomalized and tempered. Dye
penetrant test of welds shall be in accordance with ASTM E165 Procedure B-2.

Interpretation as per Appendix-8 of ASME-VIII Div.1.
The tensile stress for AS shall be less than 100,000 psi.

Charpy V-notch impact testing is to be done for valve material (average 20 ft-lb for set of 3
(min. value 15 ft-Ib) at 300F).

For radiography and acceptance criteria for valve casting refer Para.15

14  S.S.VALVES

Casting and test bar shall be heat treated together. Valve casting shall be in the solution heat
treated and pickled condition.

Critical body and bonnet casing section typically defined by ASME B16.34 shall be
radiographed and shall meet the requirement of ASTM E446 (up to 2" thick) category A, B &
CA Level 2, category CB, OC & CD Level 3, category D, B & F Level 0. For wall thickness 2°
to 4.5" comparable plates of ASTM E186 shall be used. ASTM E94 & ASTM E142 shall be
used for recommended practice & controlling quality of radiography as a guide. The entire
surface of all casting shall be dye-penetrant inspected after pickling.

Repair welds shall be 100% radiographed and evaluated in accordance with paragraph 344.5
of ASME B31.3 with a minimum casting quality factor of 0.95. Dye-penetration Test shall be
as per ASTM E-165 Procedure B-2, Interpretation as per Appendix 8 of ASME VIII Div 1.

This document developad by TECHNIP India Limited and the information it contains ane property of Indian Oil Corporation Lid. |
shall not be used for any purpese olher than for which il was supplied.

CONFIDENTIAL — Mot to disclose without Authorization
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1.1 GENERAL

1.1 Chemical composition, physical properties, tesis, dimensions and tolerances, heat treatment
and marking shall conforin to the applicable latest codes / standards / specifications as
specificd in the material requisition (MR). Supplier shall swictly comply with MR/PR
stipulation: and no deviations shall be permitted. Post Order Concession/Dreviation Permit 3-
DODO-0180-F1 as mentioned m Cl. 518 of Specification for Quality Management System
Eeguirements from Bidders (6-78-0001} s not applicable.

1.2 Testing

1.2.1  Test reports =hall be supplied for all mandatory tests as per the material specifications. Test
reports shall also be furnished for any supplementary tests as specified in the MR, Clanses
1.7.8,19, 110 & 1.11. Material test certificates (physical properties, chemical composition &
heat wearment report) shall also be furnished for fittings supplied.

L.22  Positive Matenial ldenubication (PMI shall be periormed as per scope and procedures defined
in the Specification for Positive Material Identification (PMI) at Supplier's Works (6-81-
ono1}

1.25  Refer to specification no.6-81-0005 for Inspection and Test plan for forged, seamless and
welded fittings.

1.3 All fimings shall be scamless in construction unless otherwise specified. If finings are
specified as welded, the same shall conform e clawse 1.7,

14 Outside diameters and wall thickness (unless otherwise mentioned) of butt welded ttings
shall be in aceordance with ASML: B36.10 and ASMIE B36.19 as applicable.

1.5 For reducing butt weld fittings having difterent wall thicknesses at each end, the greater wall
thickness of the fitting shall e employed and inside bore at each end <hall be matched with
the specified inside diameter,

1.6 Beveled ends for all fittings shall conform to ASME B16.25. Contour of bevel shall be as
follows:

Mauterial Wall Thickmess { Weld Contour
Carbon Steel {Except Llpte 22 mm Figure 2 Type A
Low Temp. Carbon Sieel) T T — . ]"'i'gurc 3 T}'pc A
Alloy Steel, Upto 10 mm Figure 4
Seainless Steel & s —
I.ow Temp. Carbon Steel =10 mm & Lipto 25 mm Figure 5 Type A
| > 25 mm Figure 6 Type A i

1.7 Welded Fittings

[.7.1  All welded fittings shali be double welded. Inside weld projection shall not exceed 1.6 mm.
Welds shall be ground smooth at least 25 mim from the ends.

Faormeat No. 8-090-0001-FE1 Sev 0 Copyright EIL = All nghls reserved

Pana 1010% of 43748
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1.7.2  For fittings made our of welded pipe, the welded pipe shall be double welded tvpe & shall be
manufactured with the addition of filler metal.

.73 Welded tees shall not be of fabricated (stub-in} tvpe.

1.74  All welded fittings shall be normalized & 100% radiographed by X-ray on all welds made by
fitting manufacturers & also on the parent materinlks.

1.7.5  Welded pipes employed for manufacture of fittings shall be made by automatic welding only.

1.7.6  Specified heat teatment for carbon steel & alloy steel fittings shall be carried out again after
weld repairs.

1.7.7  Irrespective of the material code requirement, all welded fittings indicated in the MR as
"Cryve"& “LT7 shall meet impact test requirements of ASME B31.3. The impact test
temperalure shall be -196°C & -45°C tor stainless steel & carbon steel respectively wnless
specifically mentioned ovtherwise in the ME.

1.3 Stwinless Sieel Fittings

1.8.1  All stainless steel furtings shall be supplied in solution heat treated condition,

1.8.2  Solution annealing for stanless steel firmngs shall be carried out agaim after weld repairs.

1.8.3  For all stainless steel fittings Inter Granular Corrosion {1GC) test shall have to be conducted as
perthe following:

ASTM A 262 Practice “B" with acceptance criteria of “60 mils/year (max.}".

O
ASTM A262 Practice E with acceptance criteria of no cracks at 20X magnification and
microstructure to be observed at 250X magnification shall ensure the absence of any cracks/
fissures. When testing 1s conducted as per practice 'E' photograph of microstructure shall be
submitted for record.

1.8.4  When specifically asked for in MR for high temperature application of some grades of
austcnitic stainless steel (eg. 55309, 310,316,316 etc.) ASTM A 262 Practice *C" with
acceptance criteria of <15 mils/vear” shall have to be conducted.

1.85  For the 1GC test as described in Clauses 1.8.3 & 1.E.4, two sets of samples shall be drawn
from each solulion reatment lot, one sel corresponding to the highest carbon conlent and other
set to the highest fitting thickness.

1.8.6 For dual grades of S8 where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

1.9 NACE/HIC Requirements

1.9.1  Fitings under “NACE”™ category or those designated as “HIC1™ shall meet the requircments of
NACE MR-0103 unless otherwise specified.

.92 Fittings made from plates and designated as “HICT” shall mect the THC requirements of FEIL
specilication 6-T2-0013 unless otherwise specified.

110 Thickness/schedule lower or higher than specilied Tor the Ninished product shall not be
accepted.

Eormat Mo 8-00-0003-F1 Sev O Copyright EIL — All rights resarvad

Pana 10004 of 43748



AT 8 ENCINEERS TECH. NOTES FOR BUTT STANDARD SPECIFICATION No.
@IH’IA LIMITED

|4 el
l@qw“mm. [ T T — AMND SCREWED FITTINGS

WELDED, SOCKET WELDED 5-44-0054 Rev. 6
“age Bof 9

For manufacturing of elbows from pipes, same size of pipe as that of elbow shail be wsed and
the nominal wall thickness of the starting pipes shall have positive tolerance only. However,
where the manufacturer has an established automatic/semi-automatic process for the
manufacture of elbows, the starting pipe may be permitted to be of lower size with higher
schedule as required. Starting pips of higher size than that of the elbow shall not be permutted.

L11  The gasket conmct surfaces of stub ends shall be flat with [ace finish specified in the
requisition. Interpretation on the specified face finish is as follows:
125 AARH ; Serrations with 125 10 250 p in AARH

112 Seamless stub ends shall not have any welds on the body, Sweb ends shzll be lony pattern type.

1.13  Galvanized fittings shall be comted with zine by hoo dip process conforming to 1S 4736 /
ASTM A133.

114  Threaded ends shall have NPT taper threads in accordance with ASME/ANSE B1.2001 up o
1.5" NIB & IS 554 from 2" o 6" NB.

1.15  Unless and otherwise specilied in the MR, all socker welded and screwed Mitings shall be an
accordance with ASME B16.11 o the extent covered in ths specification except {or unions
which shall be in accordance with MSS-SP-§3.

1.16  Special fittings like weldolet, sockolet, sweepolet, latrolet, efbolet ete., the dimensions of
which are not covered i ASME, MSS-5P & EIL Standards, shall be as per manufaciurer's
std. Comtours of these fittings shall meet the requirements of ASME B31.3. Manufacturer shall
submit drawings / catalogues of these items for records after acceptance of offer.

L17  Length of all long half couplings shall be 100 mum unless otherwise specified in the MR,

118  Forreducers 1o manulaciurers’ standard, length of reducer shall not be less than 0 7D where D
is the oulside dizmeter of the larger end.

L1%  All seamless pipes emploved for manulacturing of fittings shall be required to have undergone
hydrostatic test to ASTM A 530. Welded pipes employed for manufacture of fittings shall be
tested as given below

Welded Pipe Employed For Manufaciure OF Welded Fittings.  Test Criteria
ASTM A6T1 Gr. C65, 70 (C1.32) P=25T/D}
ASTM AGT2 Gr. Cb0,65,704CL12, 22) | §5=190"% of SMYS.
ASTM A6T1 Gr. CF60,65, 70,66 (CL32) | T=Nom. Wall Thickness
ASTM A6%1 Gr. »=Cr, 1Cr, PAC 2%Cr, 3Cr, 9Cr (C1.42), | D= 0.D. of Pipe. !
9 (CL.42) e |
API 5L P=28T/D I
ASTM AS3E TP 304, 3041, 304H. 318, 3181, 318H, 321 | 8§~ §3% of SMYS.
347 (CL1, 3, 1) T = Nom. Wall Thickness
: | D=0D. of Pipe. |
ASTM B725 ASTM B725
ASTM B517T ASTM B317
|
| ASTM BS14 ASTM B34
|
1.20  The bevel ends of all bunt weld fittings shall underzo 100%% MP /7 DP 1est.
Fomnat No. &-00-0001-F 1 R-F_:'.r i} . o Copyright EIL — All rights reserved
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1.21

1.23

1.24

1.25

1.26

1.27

Abbreviations for ends of swapes and nipples shall be as follows:
PBRF . Plam Baoth Frds

TRE . Threaded Both Ends

TOE : Threaded Ong End

TSE : Thregded Small End

TLE : Threaded Large End

All types of 88321 or 55347 fittings shall be in stabilized heat treated condition. Stabilizing
heat treatment shall be carried out subsequent to pormal solution annealing. Scaking
temperature and holding time for stabilizing heat treaiment shall be 900°C and 4 hours

respectively.
For Hydrogen service fittings following special requirements shall also be met:

a. All carbon steel fittings having wall thickness 9.53 mm (0.373") and above shall be
normalised. Cold drawn fttings shall be normalised after the final cold draw pass for all
thicknesses. In addition, fittings made from forgings shall have Carbon- 0.35 % max. and
Silicon- 0.3% ¥ max. The normalising heat trearment shall be a separsde henting operaiion
and not a part of the het forming operation

b. All alloy steel (Cr-Me) fittings shall be normalised and tempered. T he normalising and
tempering shall be a separate heating operation and not a part of the hot forming
operation. The maximum room temperature tensile strength shall be 100,000 psi.

c. For carbon sieel fittings, hardness of weld and HAZ shall be 200 BHN {max.). For alloy
steel fittings, hardness of weld and HAZ shall be 225 BHN (max.).

d. For all austenitic stainless steels, the weld deposit shall be checked for farrite content. A
Ferrite No.(FNJ not 1ess than 3% and not more than 10% i3 required & avoid sigma phase
embritilement during heat trealment. FN shall be determined by Ferritescope prior to post
weld heat reatment,

e. For all Carbon steel and Alloy steel fittings with wall thickness over 20mm, Charpy-V
MNotch impact testing shall be carried out in accordance with paragraph UG-84 of ASME
Seetien VI, Div-1 for weld metal and base metal from the thickest item per heat of
material and per heat treating batch. Impact test specimen shall be in complete heat treated
condition and accordance with ASTM A370. Impact energies at 0°Celsius shall average
grearer than 27J (20 fi-Ib) per set of three specimens, with a mimimum of 197 (15 fi-1b),

For all welded alloy steel fitings with mandatory requirements of heat treatment and
radiography, radicgraphy shall be performed after heat treatment.

AN 1Cr-0.5Mo & 1.25Cr-0.5Mo fittings shall be normalized and tempered. All 2.23Cr-1Mo,
SCr-i+. 3Mo, 9Cr- 1Mo & 9Cr- 1Mo-V welded fittings shall be normalized and tempered.

Fitting material as per ASTM A234 Gr WP WPYWP9!, wherever specified, shall be as per
"C11Y, unless otherwise specified.

Materials designated as structural stec! grades like 15 2062, SA 36 etc. or similar specification
are not permitted for manufactore of fittings,

Formrat No. 8-D0-0004-F1 Rev. 0 Copyright EIL - All rights msarved
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.0 IBR REQUIREMENTS
| IBR Documentation Required

2.1.1  Fitlings under the purview of “IBR” (Indian Boiler Regulations) shall be sccompanied with
original 1IBR cerificate in Torm NMI-C duoly approved and countersigned by IBR avthority /
local authority empowered by Central Boiler Board of India. Photocopy of the original
certificate duly attested by the local boiler inspector where the supplier is located 1s the
minimum requirement for acceptance.

2.1.2  For materials 1%4Cr - Mo (ASTM A 234Gr WP & ASTM A234 GrWPHIWY & 2940 -
IMo (ASTM A 234 Gr.WP22 & ASTM AZ234 Gr. WP22W) & 9Cr-1 Mo-V (A234 Gr.WPo 1/
A234Gr. WP21 W), where fittings are manufactured from pipe. Form II-C approved by IBR
shall include the tabulation of E., S;, & §; values for the entire temperature range given below,
E., S.. & S, values shall be such that throughout the temperature range

E/1.3 =
S /15 = Sa
14 =
S £ Allowable stress at the working metal temperamre.
E; z Yield point (3 2% proof stress at the working metal temperature)
5. : The averape stress 10 produce elongation of 1%5(creep) in 100000 hrs at
the working metal temperature.
S : I'he average stress to produce rupture in TOOO0 hrs at the working metal

temperature and in no case more than [.33 times the lowest siress to
produce mpture at this temperature

Sa (psi)
Templ F) 00 | 600 | 650 | TOO | TSO ¢ BOO | RSO | 900 | 950 | ROOO | 1050 | L100
IMarerial
AT MG WERLLS 21700 | 20900 (2050020100 | 2700 (19200 LETOO| L3T00] 9300 | 6300 | 4200 | 2800
A2 WERLLW
A2 WP22 / 17900 17900 | 17900) 17900 | 170 1 7800] 14500 12800) 10800] 7800 | 5100 | 3200

A2 0T WP22W
A 2340, WP L/
A 2340 WPR I W

28100 2?71}052?3 26700 259001 24900§23T00{ 2230020700 18C00 | 14000 | 10300

Nole : 5, values shall be as per the latest edition prevailing,

2 For carbon steel pipes under IBR the chemical composition shall conform to the following:
Carbon (max ) d 0.25%
Ohers (S5, P, Mm : As prescribed in IBR.

The chemical composition as indicated in this clause is not applicable for pipes other than IBR
SErVICEs,

A0 ACCEPTABLE DEVIATIONS

A1 Scamless fittings arc aceeptable in place of welded Nittings. however, welded fittings are not
acceptable in place of scamless fttings. Forped fitings are acceptable in place of wrought

Frrmat Mo 8-000001-F1 Rew O Copyrighl E1L = &l righls resered
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3.2

3.3

4.0

4.1

4.2

1.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

fittings. However, wrought seamless fittings arc acceptable in place of forgings only in case of
sWages.

Fittings of Grades SS317 of corresponding material are acceptable in place of Grades S5316
or 88316(2.5Mo min ).

Fittings of Grades S5317L of corresponding material are acceptable in place of Grades
S83il6L or SS316L{2.5Mo min.).

MARKING AND DESPATCH

Each fitting shall be legibly and conspicuously stamped in accordance with the requirements
of applicable standards along with special condition like "IBR", “Cryc”, “NACE"” and "H2"
etc.

Steel die marking with round botom punch may be permutied on body of buit weld CS &
lower alloy steel fittings, hut for 55 & higher allov steel fittings, the same should be marked
by elecwa-etching only.

Paint or ink for marking shall not contain any harmful metals or mstal salis such as Zine, Lead
or Copper which causes corrosive attack on heating.

Fittings shall be dry, clean and free of moisture, dirt and loose foreign materials of any kind.

Fittings shall be protected from rust, corrosion and mechanical damage during transportation,
shipment and storage.

Rust preventive used on machined surfaces to be welded shall be easily removable with a
petroleum solvent and the same shall not be harmiul to welding,

Fittings coming under the purview of “IBR", "CRYO" , “NACE"” & “H2"(hvdrogen} shall be
painted with one circumferential stripe of colour red, light purple brown, canary vellow &
while respectively for easy identification. Width of stripe shall be 12mm for sizes less than 37
and 25mm for sizes 3 and above, Stripe shall be located centrally for elbows, diagonally for
caps, at the larger end for reducing fittings, longiadinally for couplings and al one end near to
the bevel/sockeUscrewed end lor other fittings.

Each end of hiting, shall be protected with a wood, metal or plastic cover,

Each size of Llting shall be supplied in separate packaging marked with the purchase order
number, item code number, material specification, size and schedule / thickness / rating. For
small quantitics, fittings of different sizes may be packed in separate packing size-wise and
these packing may be packed in a bigger package/ container clearly identifying the contents,

REFERENCES

O-81 -0 . Specification for Positive Material Identification (PMI} at
Supplier’s Works

&-R1-0005 : Inspection & test plan for forged, seamless and welded
fittings

B=79-001 3 :  Material requirements for carbon steel components used in
sour service for petroleum refinery environments

Frrmat e 8-00.0001-F1 Reu. 0 Copyrgm EIL — All rights rzcened
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TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS

1 SCOPE
This standard stipulates the technical delivery conditions for socket-welding fittings like elbows,
tees, couplings etc. to ANSI B16.11 and seamless butt-welding fittings like elbows, tees, reducers
ete. o ANS| B16.28,
2 TECHNICAL REQUIREMENTS
This socket-welding fitting shall comply with ANSI B16.11 and butt-welding fittings with ANSI 16.28
with the following specific requirements.
2.1 Pressure class, schedule and size
Pressure class and size for socket-welding fitting, schedule and size for butl-welding fittings shall
be as specified in the enguiry/order.
2.2  Material Specification
The material of the fittings shall be as per enguiry/order. The material shall generally comply with
the following, unless otherwise specified.
a) Sockel welding fittings
aockel welding fittings shall be manufactured by forging to the following material specification:
Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1
Carbon Steel (High Temperature Service) : ASME SA105
Alloy Steel (High Temperature Service) : ASME SA182 Gr: F22
Stainless Steel - ASME 5A182 Gr: F321
b) Butt-Welding fittings
Butt-welding fittings shall be manufactured as per the relevant standards to the following
material specification:
Carbon Steel (Low Temperature Service) : ASME SA420 Gr:WPLE
Carbon Steel (High Temperature Service) ; ASME 5A234 Gr'WPB
Alloy Steel (High Temperature Service) : ASME SA234 GrWP11
ASME SA234 Gr:WP22
Stainless Steel . ASME SA403 Gr:WP321
2.3 Heat treatment
The fittings shall be properly heat treated as per the relevant material specification:
2.4 Dimensions, Tolerances and Finish
The dimensions and tolerances, shall be sirictly as per ANS| B16.11 for forged steel fittings,
socket welding and threaded, B16.9 for factory made wrought steel Butt-Welding fittings. For
allowable imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/
SA420 shall be applicable for carbon alloy and stainless steel fittings.
Revisions: APPROVED:

Clause 20.8.13 of MOM of WG-SMC+RP

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (SMC+RF)

Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 1* Issue
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2.6

All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc.

Vendor ghall note the method to be employed in their Quality Assurance Plan for approval by
BHEL representative/Customers,
Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ANSI B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3

3.2

3.3

3.4

4.2

4.3

Carbon percentage shall be limited as speacifiad in the following table

Connecting pipe
8t No. Grade wall thicknoss | C %

A105, WPC All 0.25
2 WPB. WPEW All 0.25

Fittings shall be of seamless construction only unless otherwise specified in the purchase order.
Fittings of nominal bore NB 50 and below shall be of forged construction only.

Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

All the plates used for manufacturing of plate formed fittings shall be ultrasonically tested by either
of the fallowing:

i] ASME SA 435 and acceplance slandards as in SA 435 except thal adjacent discontinuity
indications shall be separated from each other by a distance equal to or no longer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect.

ii) ASME SA 578 and acceptance standard shall be as per Level-1 of SA 578

INSPECTION AND CERTIFICATION

Mechanical and Chemical Testing

Material used for manufacture of the fitlings shall be tested for mechanical properties and
chemical compaosition as relevant material standards.

Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic
particle examined after final heat treatment in accordance with practice ASME SET08 for all
carbon steel and alloy steel fittings for all schedule for sizes 2° Inclusive and above.

Liguid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid
penetrant examined after final heal treatment in accordance with practice ASME SE165 for all
stainless steel fittings for all schedules for sizes 27 inciusive and above.
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4.4

4.5

Acceptance Criteria for MPE and LPE Tests

The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix 6 and 8 of
ASME, Sec. VIl Div. 1

All surfaces to be examined shall be free of;

a) relevant lines indications.,
b) relevant rounded indications greater than 3/16 inch.

c) Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to
edge)

d) An indication of imperfection may be larger than the imperfection that causes i, however, the
size of the indication is the basis for acceptance evaluation.

Wrinkles
The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

§ CERTIFICATE

5.1
5.2

5.3

All fittings shall be delivered along with test certificates in English.

Fittings to material specification ASME SA105, SA182 Gr.F22, SA234 Gr WPB and WP22 shall be
ingpected and the test certificates shall be counterzigned by an inspecting authority approved
under Appendix "C" of Indian Boiler Regulations.

Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 Gr. WPLG and SA
403 Gr. WP 321 shall be subjected to inspection by authorities nominated by BHEL and the tesi
certificates shall be countersigned by them.

Three original Test certificates shall be submitted.

GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of
withstanding without failure, leakage or impairment of their serviceability, a hydrostatic test pressure
equal lo thal prescribed for the specified malching pipe of equivalent material.

QUALITY PLAN

A guality plan incorporating the process adopted by the supplier and conforming to the requirements
of this specification shall be submitted for approval. Manufacturing shall commence only after the
approval of the quality plan by BHEL.

MARKING, PRESERVATION AND PACKING

Marking
The following details shall be punched on each fitting:

a) Manufacturer's name and trade mark

b) Pressure class (in case of socket welding fittings)
c) MNominal size

d} Schedule Mo. (in case of butt welding fittings)

e) Type of fitting

f) Material specification grade

g) Melt No.

h) Test certificate number

i} Mark of Inspection authority
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EicE47A
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8.2 Prasaentation

Before despaltch, the fittings shall be dried and cleaned and the entire surface shall be well coated
with a good quality rust preventive coating that will not become fluid and run-off at 65°C

8.3 Packing

All fittings shall be provided with HDPE end covers to prolect the weld edge preparation and to
protect the intermal surfaces. The fittings shall be wrapped by bilumen paperftar paper/
Polyethylene paper to avoid water ingress during transit/handling in transporter's godown

Fittings shall be packed in a sound closed wooden/steel box.

9 REFERRED STANDARDS (Latest Publications Including Amendments)

1) ANSIB16.9, B16.11, B16.25 & B16.28

2} ASME SA105, 5A182, SA234, 5A350, SA403, 5A420, SA435, 5A578, SE165 & ASME SEV09
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ANNEXURE - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS

1. Customer; -] Reduction Ingot to Bloom,
2. TC Mo, & Date: Ratio Bloom to Blank
3. PO No 10, Batch Ma.
4. Process of Melting Ingot; 11, Heat'Meit No
5. Deoxidisation Process: 12. Spec. No.
6 Forging Method: 13, Test Bar Size & Nos.
7. BHEL's Reference lor Approval of Bloam 14,  Supplier of the inget / billet | Bloom and TC
8. Discard; Top % ; Bottom bt refarence
15. FORGINGS COVERED BY TEST CERTIFICATE
& .No Drawing Mo & ltem Mo, Description Cuantity & Welght
16, CHEMICALCOMPOSITION (FERCENT)
Element c Bi Mn | B P
As per Min
Bpecn Max.
Actuai Values
17. HEAT TREATMENT
{To be accompanied by Recorder Chan, Whenever Called for)
Condition o e Temp. *C Soaking Time. Hrs. Cooling rate, *Cih Cooling Medium
18. MECHANICAL PROPERTIES
Y8 R Bend Test
1.5 | 0.5/0.2% | % Elengation | % RA | Hardness BHN mf":a e =
Mimm® Proaf 565780 GL Min (Min 3 values) rigle of ia of
Mmm? Joutes bend mandre) | TReSUt
oo Min
Specn Max
Actual Values
19, BURFACE FINISH
(When called for in the
order / drg.)
20. DIMENSIONAL
INSPECTION
21 NOM-DESTRUCTIVE TESTS
Nature of Tes! Acceplance level Instrumaent used Ranga Rasults Any other detail
Ultrasanic
Radiographic
Dye penstranl) Magnstic
Particle
22. METALLOGRAPHIC EXAMINATION
(To be conducied if called for and photo micrographs 1o be attached along with a report)
Location of Sample Etchant used Magnification Constiluent obsarved | Relatives
Microstructure Macroetich Inclusion Ratng

23, OTHER TEETS IF ANY (MICROSCOPIC, BULPHUR PRINTS, ETC)

24, |IDENTIFICATION OF FORGINGS AS PER PURCHASE. SPEC.

We hersby certity that the items menboned above have been tested and inspected in our presence and arme found fo be In accordance with
drawings, specificalions and purchase order

SIGHATURE, NAME & SEAL OF THE SIGNATURE, MAME & SEAL OF THE

INGPECTING OFFICER CHIEF OF QUALITY CONTROL /

DATE: CHIEF METALLURGIST OF THE SUPPLIER
DATE

INSTRUCTIONS

@) Details of 8l heat treatment processes carred ouf should be furnished sequentially in 17

b} Tesicertificates are o be furnished as per purchase order and specification, in A4 size preferably in transparent paper
) Al the entries including signature should be in block colour ink

d) if testing is done by cuiside agencies, ihe original TCs shall be furnished

€) The actual TC may run into more than one Ad size paper, if needed, to facilitate filling up of details
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ELBOW 9%0°, LONG RADIUS, BUTTWELDING
ALLOY STEEL (SA 234 WP 11).

ORDERING SPECIFICATION

1.0 COMPLIANCE WITH STANDARDS:

1.1 Dimensions, Tolerancess, and other requirements; ASME: B16.9- (Latest revision).

2.0 MATERIAL:
Alloy steel as per ASME SA234 WP 11 CL-2 (Latest revision).

3.0 SIZES:
As specified in the order.

4.0 TECHNICAL DELIVERY CONDITIONS:
As per plant standard no. HY 0851495 (Latest revision).
{A copy to be enclosed with this ordering specification).

5.0 MARKING AND COLOUR CODING:
Marking and colour coding shall be done on all the pieces as per plant standard
HY0ORB51495 -as above.

6.0 DESIGNATION:
Typically an Elbow 90 deg-long Radius, Butt Welding, Alloy steel material, nominal size
8", schedule 80, shall be designated as follows:
ELBOW-90 DEG-LR-8"-5CH 80-AS (5A 234 WP11-CL 2)

or,

e.g. For higher sizes - (16" & above) -
ELBOW-90 DEG-LR-20"-SCH 40-AS (SA 234 WP11-CL 2W)

7.0 REFERENCE STANDARDS:
1) ASME B36.10M 1) ASME B36.19 M

| Revisions: Issued :
| As per MOM dtd. 6.11.2004. STANDARDS ENGINEERING
DEPARTMENT
Rev. No. 02 Amd. No. Reaffirmed: Prepared: Approved: Date:

L Dt. NOV. 2004 | Dt Year: PDP KLM JAN. 1985
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1.0 COMPLIANCE WITH STANDARDS :

REDUCER, CONCENTRIC, ALLOY STEEL

(A 234 WP 22, BUTT WELDING)
PART 1 : ORDERING DESCRIPTION

1.1 Dimensions, Tolerances and other requirements:

2.0 MATERIAL :

Alloy steel to SA 234 Gr: WP 22,

3.0 SIZES :

As specified in the order.

40 TECHNICAL DELIVERY CONDITIONS :

As per corporate standard No, AA 085 14 02

ANSIL: B16.9-1986

(A copy to be enclosed).
Revisions: Issued :
STANDARDS ENGINEERING
DEPARTMENT
Rev.No. Amd.No. Reaffirmed: Prepared: Approved: Date:
DY .MNGR. MANAGER,
Dt. Dt. Year: (PPE ) STDS. ENGG. | SEP. 2001
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CAPS, BUTT WELDING, ALLOY STEEL (SA 234 WP11 & SA234 WP 22)

(HIGH TEMPERATURE SERVICE)

1.0 SCOPE:
This standard covers designation, matenal, dimensions and sizes of butt welding caps.
2.0 DESIGNATION :
A cap to this standard of nominal size 17 and schedule 40 shall be designated as follows :
2.1 On Drawings :
1) Matenial specification column: HY 724 26 98
1) Description column: CAP 47 SCH 80 BW AS (SA 234 WP 22) HT.
CAP 67 SCH 40 BW AS (SA 234 WP 11) HT.
2.2 For placing indents on purchase :  Cap, butt welding, alloy steel (SA 234 WP11 & SA
234 WP 22) (High temp. services), nominal size 47, Sch 40, HY 724 26 98,
2.3 For_issuing enquiries and purchase orders : For issuing enquiries and Purchase orders,
delete the corporate standard no. from clause 2.2 and add the information given under clause 3
and 4.
30 COMPLIANCE WITH STANDARDS :
3.1  Dimensions, tolerances and : ANSI: B16.9 - Latest Edition
other requirements
3.2 Material : Alloy steel to a) SA 234 Gr: WP 11 b) 5A234 Gr: WP 22
4.0 TECHNICAL DELIVERY CONDITIONS:
As per corporate standard AA 085 14 02 (a copy to be enclosed).
Revisions: Issued:

1.Spec. Description updated (P11 added).
2. ClL no. 2.1, 2.2.3.1 and 3.2 revised.

STANDARDS ENGINEERING

Rev. No. 01 Reaffirmed: Prepared: Approved: Date of 1%

DGM AGM Issue:

Date: 20-03-2026 Date: (T&C Engg) (R&D and EC) | SEP. 2001
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S
TABLE-1
(All dimensions are in 'mm' unless otherwise specified)
Nom | Sch/Th | ANSI Pipe | Outside Dia. | Length E 12 dagit code Mater | User
Size size OD x| atbevel D 1l Depts
Th 10 digit code
Nom. | Tol | Nom. | Tol
7 R0 B8 0x7.62 29 + 1 51 +4 HY 7242698014 P22 | PPE
B" 120 219.1x1830 | 219 | £2 102 | +£7 HY 7242698022 P22 | FPE
B B0 219.1x12.7 102 HY 7242698030 P22
3 B0 BB 9x7.62 51 HY 72426980449 P22
6" 4i) 168.3x7.11 B9 HY 7242698073 P11
8" 160 219.1x23.01 127 Y 7242698081 P22
4" 41 114.3x6.02 04 HY 7242698090 P11
12" 80 323.9x17.48 178 HY 7242698103 Pl
4" 80 114.3x8.56 64 HY 7242698111 P22

Copyright and Confidential
The information on this documsent is the propery of BHARAT HEAVY ELECTRICALS LIMITED. It must not be
e darectly in amy. way determined to the mterest of the company .
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PLANT STANDARD
REV. NO.: 01 HYDERABAD
PAGE 3 OF 4
TABLE-1
(All dimensions are in 'mm’' unless otherwise specified)
Nom | Sch/Th | ANSI Pipe | Outside Dia. | Length E 12 digit code Mater | User
Size size ODx | atbevel D ial | Depts
Th 10 digit code
Nom. | Tol. | Nom. | Tol

6" &0 168.3x10.97 50 HY 7242698120 P22
8" &0 219.1x12.7 102 HY 7242698138 P22
12" 20 323.9%46.35 152 HY 7242698146 P22
g 40 60.3x3.91 38 HY 7242698154 P22
L™ 160 21.3x4.78 25 HY 7242698162 P22
" 160 26.7x5.56 25 HY 7242698170 p22
| 160 33.4x6.35 38 HY 7242698189 P22

1w | XXS 48.3x10.15 38 HY 7242698197 P22
2 XXS 60.3x11.07 44 HY 7242698200 P22
3 MNXS BROx15.24 64 HY 7242698219 P22
4" XXs5 | 1143x17.12 76 HY 7242698227 P22
6" 160 168.3x18.26 80 HY 7242698235 P22
0™ 160 273.0x28.58 152 HY 7242698243 P22
12" 160 323.9x33.32 178 HY 7242698251 P22
14” 1640 355.0x35.71 191 HY 7242698260 P22
6™ 160 406.4x40.49 203 HY 7242698278 P22
g 20 219.1x6.35 102 HY 7242698286 P11
3 160 BROx11.13 64 HY 7242698294 P22
i 40 BE.9x5.49 51 HY 7242698308 P22

Copyright and Confidential
The information on this document is the properly of BHARAT HEAVY ELECTRICALS LIMITED. It must nol be

used directly inany way determined o the interest of the company .
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TABLE-1
(All dimensions are in 'mm’' unless otherwise specified)
Nom | Sch/Th | ANSI Pipe | Outside Dia. | Length E 12 digit code Pref | User
Size size ODx | atbevel D Sym- | Depts
Th 10 digit code bol
Nom. | Tol. | Nom. | Tol
4" 160 114.3x13.49 76 HY 7242698316 P22
] A" 20 48.3x5.08 38 HY 7242698324 P22
7 80 60.3x3.54 38 HY 7242698332 P22
2" 160 60.3x8.74 44 HY 724269340 P22
1™ i 273.0x12.7 127 HY 7242698359 P22
6" 20 168.3x10.97 b HY 7242698367 Pl1l
8" | Thk.31. 127 HY 7242698375 P22
4mm

Copyright and Confidential
The information on this document is the properly of BHARAT HEAVY ELECTRICALS LIMITED. It must nol be

used directly inany way determined o the interest of the company .
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ELBOW 90, LONG RADIUS, ALLOY STEEL
(A 234 WP 22), BUTTWELDING

1.0 COMPLIANCE WITH STANDARDS:

PART 1 : ORDERING DESCRIPTION

1.1 Dimensions, tolerances, and other requirements: ANSL B16.% - 1986

2.0 MATERIAL:
Alloy steel to SA 234 WP 22,
30 SIZES:
As specified in the order.
4.0 TECHNICAL DELIVERY CONDITIONS
As per corporate standard No. AAO851402
(A copy to be enclosed).
Revisions: Issued :
Revised as per ANSI: B16.9-1986 STANDARDS ENGINEERING
DEPARTMENT
Rev. No. Rev.Date: Revised: Prepared: Approved: Date:
o1 Feh.1992 MGR (STDS) PDP KLM JAN. 1985
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REDUCER, CONCENTRIC. ALLOY STEEL
(A 234 WP 11). BUTTWELDING

ORDERING SPECIFICATION

1.0 COMPLIANCE WITH STANDARDS:
1.1 Dimensions, Tolerancess, and other requirements; ASME: B16.9 - (latest revision).
2.0 MATERIAL:
Alloy steel to SA 234 Gr: WP11-CL 2 (latest revision).
3.0 SIZES:
As specified in the order.
4.0 TECHNICAL DELIVERY CONDITIONS:
As per plant standard no. HY 0851495 (latest revision).
{A copy to be enclosed with this ordering specification).
50 MARKING AND COLOUR CODING:
Marking and colour coding shall be done on all the pieces as per plant standard
HY0OB51495 as above.
6.0 DESIGNATION:
Typically a Concentric Reducer, Butt Welding, Alloy steel material, nominal size 107 x 67,
schedule 160 x 120 shall be designated as Tollows:
CON-RDCR-10"" x 6" SCIH 160 x 120-AS (SA234 WPI11-CL 2)
or
e.g. for higher sizes (16" and above)-
CON-RDCR-24" x 20"-SCH 20 x 20-AS (SA234 WP11-CL 2W)
7.0 REFERENCE STANDARDS;
1) ASMEB36.10M 1) ASME B36.19 M
| Revisions: Issued :
| As per MOM dtd. 6.11.2004. STANDARDS ENGINEERING
DEPARTMENT
Rev. No. 02 Amd. No. Reaffirmed: Prepared: Approved: Date:

L Dt. NOV. 2004 | Dt Year: PDP KLM JAN. 1985
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TEE, STRAIGHT ALLOY STEEL
(SA 234 WP 11). BUTTWELDING

ORDERING SPECIFICATION

1.0 COMPLIANCE WITH STANDARDS:
1.1 Dimensions, tolerances, and other requirements: ASME: B16.9 (latest revision).
20 MATERIAL:
Alloy steel to SA 234 WP 11 (latest revision).
3.0 SIZES
As specified i the order.
4.0  TECHNICAL DELIVERY CONDITIONS:

As per plant standard No, HYO851495 latest revision.
(A copy 1o be enclosed with this orderig specilication)

50 MARKING AND COLOUR CODING:

Marking and colour coding on all the pieces as per plant standard no. HYO0R51495 latest
revision.

6.0 DESIGNATION:

Typically a tee straight, alloy steel material, buttwelding nominal size 87, schedule 80 shall
be designated as:

TEE-STRT- 8" — SCH B0 - AS (8A234 WP11) HORS
For higher sizes of 16™ and above - typically
TEE-STRT-16"-SCH 40-AS (5A234 WP11CLIW)

7.0 REFERENCE STANDARDS:

1] ASME B3io. 10 M ) ASME B36.19 M
‘Revisions: Issued :
Revised as per ASME: B16.9. STANDARDS ENGINEERING
_ DEPARTMENT
Rev. No. 02 Amd. No, Reaffirmed: Prepared: Approved: Date:
Dt JUN. 06 . Year: PDP KLM | JAN. 1985
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AAT24 2501

CORPORATE STANDARD | Rev.No.02

PAGE 10F3

ELBOWS 80° SOCKET UELDING

1.0 SCOPE :

This standard covers designation, materials, dimensions and sizes of socket
welding 90°Elbows suitable for pressure classes 3000 and 6000 Ibs.

11 3000 lbs Elbows can be used upto 900 pressure class and 6000 Ibs El bow can be
used for 1500 and 2500 pressure classes.

2.0 DESIGNATION:

(Eg :) A 90 E1 bow to this standard of pressure class 3000 Ibs, carbon steel
material and nominal size 1/2" shall be designated as follows:

2.1 Ondrawings
i} Material specification column: AA 724 25 01.

ii) Description column: ELBOUS 80 OEG 1/2* 3000 SU CS.

2.2 For placing indents on purchase; Elbow 90“ socket welding, carbon steel, pressure
class 3000 Ibs, nominal size 1/2". AA 724 25 01.

2.3  Forissuing enguiries and purchase orders: While issuing enquiries and purchase
order's, delete the Corporate Standard No. From clause 2.2 and add the
information given under clauses 3.0 (deleting the materials not applicable in clause
3.2) and 4.0

3.0 COMPLIANCE WITH STANDARDS:

3.1 Dimensions, tolerances and other requirements
AMSIB16. 11-1991.

3.2 Material :

Carbon steel . to ASME: SA 105
Alloy steel ‘to ASME: SA 182 Gr: F 22
Stainless steel ‘to ASME :SA 182 Gr: F 321

4.0 TECHNICAL DEL(VERY CONDITIONS:

As per Corporate Standard AA 085 14 02 (a copy to be enclosed).

5.0 NOTE:

5.1 Weights given in the table are for general reference only and are not meant for

commercial tfransactions.

5.2 Corporate sub codes are shown in the table against corporate rationalized sizes.

5.3 Sizes used by individual plants are covered in the Annexure along with complete
code numbers.

Revisions: APPROVED:

Revised as per ANSI B16.11-1991

INTERPLANT STANDARDIZATION
COMMITTEE- (IPSC-SMC+RP)

Rev. No. 02 | Amd.No. Reaffirmed Prepared Issued Dt. of 1st. Issue

I: 1-12-95 Dt: Year:

HYDERABAD Corp. R&D FEB. ‘81
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COPYRIGHT AND COMFIDENTIAL
on this docunent is the property of BHARAT HEAYY
It must ot be used directly or indirecily in ssy way dctrimental to the lnterest of the company.

N

COMPLIANCE WITH STANDARDS

Dimensions, tolerances and other

requirements

MATERIAL

Carbon steel to SA 234 Gr. WPB.
SIZES

As specified In the order.
TECHNICAL DELIVERY CONDITIONS.

As per corporate standard Mo. AA 085 14 02
{ a copy to be enclosed)

: AMS] : B156.7.1986

ﬁ Toevsions: szt
STANDARDS SECTION
Revised on per ANSI: B16-9-1986 ENGINEERING DEPARTMENT
Bev. Mo, Bav., Dt ll'lllljﬁ Approve df repared; Approved: Daole:
et gd{ o
01 Feb, 1992 MGR P poP Kl
. (51DS) /i (E&CC S AN TS
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The information on this

AA 724 25 20

CORPORATE STANDARD %50

PAGE 1 ODF 3

T WELDI

1.0 EBCOFEs
This atandard covers designation,materials,dimenslions and
sizes of socket welding couplings suitable far pressure
classes 3000 and BODOD lbs.

1.1 3000 Ibs couplings can be uvsed upto 900 pressure class and
8000 1bs couplings can be used for 1500 and 2500 pressure
classes.

2.0 EES!E!;TIDH:

(Egi) A coupllng to this standard of pressure class 3000
tbs, carbon steel material and nominal =ize 1/2*" shall be
dagslgnated as follows:

2.1 On dravings:

i ) Haterial specification column; AA 724 25 20.
i1 ) Description column: COUPLING 12" 3000 SW CS.
2.2 ¢ Coupl ing socket
walding, carbon steel, pressure class 3000 ibs, nominal size
172" AA 724 25 20.
2.3 i ]
Yhile issuing enquiries and purchase orders, delsts the
Carparata Standard Ho. from clause 2.2 and add the
information glven under clauses 3.0 ideleting the materlals
not applicable In clauze 3.2) and 4.0

a.0 I ST L]

3.1 mansio alaranc othar tm:
ANS1 B16.11~-1981,

3.2 srial:
Carbon steel] : to ASHE: SA 105
Alloy steel t to ASME: SA 182 Gr: F 22
Stalnless steel i to ASHE: SA 182 Gr: F 321

4,0 CA T St
As per Corporate Standard AA 085 18 02 (a copy to be
enclosed),

5.0 MNOTE:

5.1 Weights givan in the table are for Eenaral reference only
and are not meant for commerclal transactions.

5. Corporate sub codes are shown in the table against corporate
ratlonalized zizes.

5.3 Slzes used by individual plants are covered in the Annexure
along with complets cade numbers.
Revislon: Approved:

Revised as per ANSI B16.11-1009

INTERPFLANT STANDARDIZATION
COMMITTEE-WG  ( 1PSC-5M5+RP)

Rev.Ne. 3 Amd.Ne. Reallirmed Preparcd Issued . of 15t issue
M. o.12-55 ™ Year: HYDERABAD | CORF-RAD |40, rob.'6s -
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COPVRIGHT AND CONFIDENTIAL

fasanion on this decument i3 the propesty of BEARAT HEAVY ELECTRICALS . {ITED.

It misst oot be used directly or indirectly ia any way detrimental (o the interest of the company.

The

fivveam AA 724 25 10
a1 o
CORPORATE STANDARD [w&vre oz
PAGE 1 oF 3
TEES, S | IRG
1.0 SCOPE :
This standard covers deslgnation, materials, dimensiens and
gizes of socket welding Tees suitable for pressure classes
3000 and §000 1bs.
1.1 3000 lbs Tees can be uaed upto 900 pressure class and 8000
Ibs Tees can be used for 1500 and 2500 pressure classes.
2.0 DESIGHATION =
Eg: F Tee to thilsz standard of pressure classes FIO00 lbs,
carbon steel material and nominal eslze 172" shxll be
designated as follows =
2.1 On drawings
i' Material specilfication eclumn @ AA 724 25 10
ii) Descriptlion eolumn ¢ TEE 1/2, 3000 SW CS
2.2 For placing indents on purchase : Tee, socket welding.
carbon steel, pressure class 3000 lbs, nominal size 1/2°
Ap  T24 25 10.
2.3 For issuing enouirles and purchase ordears : While issuing
enquires and purchase orders, delete the Corporate Standard
Ho. from clause 2.2 and add the I(nformatlien glven wunder
clauses 3.0 (deleting the materials not applicable in clause
3.2) and 4.0
2.0 CONFPLIANCE WITH STAMDARDE
3.1 Dimensions, tolerances and cther reguirements
AHEI B16. 11-1981.
3.2 Haterial
Carbon steel t to ASHE: SA LO5
Alloy steal t to ASHE: SA 182 Gr: F 22
Stalinless stael 1 to ASME: SA 182 Gr: F 321
4,0 TECHNICAL DELIVERY CONDITIONS :
As per Corperate Standard AA 0BS5S 14 02 { a copy to be
enclosedl.
5.0 MNOTE
5.1 WVelghts given in the table are for general referance only
and are not meant for commercial transactlons.
5.2 Corporate sub codes are shown In the table against corporate
ratlonallized sizes.
£.3 Elzes used by Ilndividual plants are covered in the Annexure
along with complete code numbers.
Revilsion: Approved:
Revised as per ANS] B16.11-1991 I“TE“FL’!‘NT STANDARDIZATION
COMMITTEE-WG ([ IPSC=5MCRFP)
Rev.Ho. oz Amd.Ma. Resllirmed Frepared Tssued D of I3t issue
T CORr. RED
: HYDERABAD 10 Feb. '8l
. 11285 Dt. Year:
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& BUTT WELD FIPE FITTINGS, NPT ETTTING

—na

STANDARD QUALITY PLAN FOR VENDOR [TEMS
TR SCHRET S B o

P T—

QP, NO:
Rev. No. : 03

HYQASOPITC/20-2 10594

TEM:
disa BHARAT HEAVY (SEAMLESSWELDED S5, G5 & AS) (Special Servics (MACE+HE + ;
PIITT] | ELECTRICALS LIMITED | fics wet #2s Reaistant sbe s 102, £ tar VALD R e b
. R.C.PURAM, HYDERABAD | BHEL SPEC: A5 PER PO, AADSE 1407 (TDC) AMSIR18 11, ANSI A, + & U,
BIG.28 1Yi851485 (TOC), ANS|E1E 11, ANSI 1628 Hyoasiaor | PAGE10F 6
o [TDC], ANSHE15 11, ANS| F2 1.- AS AFPLICABLE ; :
Component & Typs of CQusnhem Hef Acceptance | Formatol | * | Agency
&l Mo Oitiions Charsctenstes Class Check afCheck | - Document Hawms Record | p [P | wlv Remarks
1.0 | RAW MATERIALS B
a) Reviawing & |
Correlating MILL TC Reler Nates
{Chamical Analysis &
Mochanical £ M Necilieson -;Lpsr Bi-ﬂpgpec.ﬂ EHEpgm / H‘l!l:l.-‘.L i| 2 3 mmr;um
Includng Hardegss uetnctur
Impact eS| & apphoabis) uwr_lhamu
i1 | Pipes’ Plales! Heat Treatmant. UTi) materal specification,
ety Matomial shll nce bs
b} In case of marking Chemical | o 2ample Lab w;ww e
on pipe srenct | Coscal | SMEWERE | o) ice o= ol il W0l T I 1l Forisssserin:
clear Properies. | 3iechd Report Wnere danmificator =
antillegibs, retestng
e ; anall ba camed out
2.0 | IN PROCESS INSPECTION
Cutting of o T ol it g §
a Cuting m oawtmeof | Mg “:'ﬂ"":;:“ 100% Manufacturers Sid bl O 1 | See Nate-1
= pitca
) Fonmuing & Forming Steps & : s par ;
21 | Welding Neding pars ; Major | eas plan 100% WManufacturer's Sta, -2 -
&) Welding @ WPS. PCR, WaR Major | erification 100% ASME SEC IX PR | - | 2 1| Witness far Mew &
WWaR Rexisia for icisting
Heat Treatrmant of | Hesl reatmant
22 | forgings, PWHT | batches- Tims & Temp | Major | Resvew tooy | BHEL Spec. ! B0 S | b R 1 | Refer Note-5
(=% applicable) cycle.
Tesl Piaoo Tesl Plecs : BHEL Spec. { | BHEL Spec, |
23 | igeincation Identifcation Crliest | Vil 100% PO PO ® V]2
LEGEMD: FREPARED BY @t APPROVED BY
P -PERFORM. W -WITHESS V. - VERIFICATEN, L
INDICATING 1 -BHFLrBrIELmMMMlEDIHSPEETI)HMEHCY.!Z-\'EMJHLHUEH]DRM b" H
APPROFRIATE AGAINGT EACH COMPONENT | CHARACTERESTICS UNGER THE COLLIMNS P W A L TM
* O HECORDS IDENTIFIED WITH TICK. (+) SHALL BE ESSENTIMLY WCLUDED N Q& Sachin Katyar i
BOCUMERTATION. Manaper | OA AGM /08

Formnal no.  HYCAGPVEGE Fege 02




BHARAT HEAVY
ELECTRICALS LIMITED
R.C.PURAM, HYDERABAD

STANDARD QUALITY PLAN FOR VENDOR ITEMS

TTEM; SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING

(SEAMLESSWELDED §%, €% & AS) (Special Sorvice (NACE+H2 «

HIC+ Wei H25 Resistant ote ). 1GC, FN etc.}

BHEL SPEC: AS PER PO, AADBS1802 [TOC), ANSI BE5.11, ANSE

OP. NO: HY QASOPTCIZ0-2 10094

Rav, No. : 03
DATE: 26.08,2026

VALID UPTQ: 25.08.2029

HIR.28 HYDBS1495 (TOCK, ANSI B16.11, ANSI B8 28, HYOES1457 PAGE 20F &
(TOGH, AWS B8 11, ANS| B2.1.- A5 APPLICABLE il
Companert & . | Typeol | Cusmibum Ref Acceptarnce | Formatof | * ¥
SlNa o oy Characterstics Class | Cheex of Chack 1 ik N p 1 o [P i W | v Remarks
30 | FINAL INSPECTION & TESTING
Mechamcal Propemies One tast Sed Hm{m "
- {UTS, 'S & Elongoticn) Samyple fram £ incl on wa
f 1. ','r'“‘ch""':'“ Including Impact Test | Msjor | Mech Test |  finimned EHE"PEM' / HHELP‘E:?-:. N 1e [+4]2 & HAZ (a5
iasl {a% applicabla) @ & prosdisct pae applcabln) Refer
Hardness chackifl HT Hatch MNate-9
37| purness Test | Hardeatestan fiings | Major | Testing | P BHEL Spec | | RISl o |2
G0 Test {az MGG Test for stambess BHEL Spec. / | BHEL Spec. /
32 ) oot e Major | IGC Test 100% PO PO ¢ [N ]2 1 | Reder Note-5
Fearite Humbar - 0 on weld depoaits of |
23 | (PN fas Farrite Number Major |, Fomie | to0% E"'E"ng’“' f BHE'"P‘gP“ N 1 |42 1 | Austundic 55, Reter
applicable) Moale-7
Man-gestructiva
2 RT. UT on welds
tiesling on welds & BHEL Spac, | | BHEL Spec. / | WNOT 2
34 B andafbavsls LPIMPI en B Major NOT 100% PO PO Regon |2 Sae Nole-3
{as agplicable) ok
ASME ASME Sac LP¥ Reler Annexure —|
LP1 Major LPI 100 E1E5 WAl Db 1 V|2 - | for S=npling Plan
35 | Mon-destrucive Appex B i for BHEL TP
; leating on Fittings ASME ASME Sec WP witniss,
MFI Major WA 100% £709 VHlDiv. 1 | o V|2 &
== Appe 6 wort
i o Rafer Note-8
= BHEL Spec, ! | BHEL Spec. | Refar Annewure: =| fod
3.6 | PMItest Matenal Identification Wajar PRI 100% POl e, Feport |2 Sampliog Plan for
i BHEL TPl wanass.
isul, Dimenskons including thickness, edgs Refer Anvexurs - for
37 | proparation, Surface Roughness, Thresd Maiar L‘“"‘m,:‘ wesi | PEL Sy [BHEL Tes "N ®m |42 - | Bamging Pfan for
Chality of pipemiting Check as appicable i BHEL TRl wilness
[ FREFARED BY 7 R BY APPROVED BY.
% PERFORM -WITNESS , V< VERFICATION,
IHDIGATING . - u-leumummmmmm&m* 2 . VENDOR | 5UB VENDOR A5 ; T .
APPROEEIATE AGAINST EACH COMPONENT | CHARACTERISTICS UNOER THE COLUMNE P, WA Y. 4 B B -
+ O RECORDS IDENTIFIER WATH TICK (¥) SHALL BE NTIALLY INCLUDED M O "“?: v ki
DOCUMENTATION. -4 e Managar ! Sk, Manager | OA AGM {4




STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQASSOPITC20-21/0094
ITEM: SOCKET & BUTT WELD FIFE FITTINGS, NPT FITTING Rev. No. : 03

i PHARAT HEAVY (SEAMLESSWELDED 53, CS & AS){Special Sarvice (NACE+HZ + X
ELECTRICALS LIMITED | Hic+ Wet H25 Resistant wle ), MGE, FH ate.) EHE. mﬂﬂ?ﬂﬁ:ﬂuﬂ
R.C.PURAM, HYDERABAD | BHEL SPEC: AS FER PO, AADRS1407 (TDC) ANSIB18.11. ANS] ALID URTO: 2029

B16.28 HYGA51485 (TOC), ANSI 816,11, ANSIR1828_ Hyoasiaer | PAGE 3 OF 6
| (TOC) ANS) B16 11, ANSI BZ 1 - A5 APPLICABLE =

l:nmpmnﬂ; | Typa of Quartum | Rel Acceplance | Formatof | * Agen
|Ban Operations T Chucledetcs | OO0 | Chec 1 ofCheck | Document | Norms | Record | p TF\HT?T feskiogy

Marking Surtace Praparation

38 | Preseationand | Painting/Caps Major | Visual foo | Feeed | Boekdemd | - Ll [ o | mmene
patking Packing

3.8 | Cokour Codng Colour Code Major | Visual gy | BHEL Spec./ gt~ IRES 1 1

4.0 | DOCUMENTATION REVIEW AND DISPATCH CLEARANGE

PO
Completensss of O Documentation w.r i PO, H Document PO, QAR PO, QAP : i
a1 QAP Dy (DS | Wi Rawiaw 100% I_D‘ﬂi brg. 0S| IR Y vl |'s

4.2 | QAP Sign OfF, lssuz of COMR (Material and Dispaich Photographs shall be Inchided in COIR Repart aseantally) caR il - | - | RaterNote2s

ﬁ = MILL TEST CERTIFEATE FSHT - PMAGNETIC PARTICLE PSP T10M | TC - TEST CEAMINICATE = -
HT - HEAT TREATMENT LT - ULTRASCIRAL TEST VLA - THIRD PARTY INSPECTION AGENCY APPOINTED B EHEL

| IR~ TMSEECTION T | BF = RADEOGRARY TEST OO~ CERTIFICATE OF CONFORMTY

[ MEASST - HEASLIREWENT | WS — WELDING P SPECIFIEATY | PR~ WELDING PROCESS QLA TFCATION RECORD

| WQR ~ WELDER QUALTFICATION AECORDE | 14 ~ PURCHASE GRUER [ L~ CIQUID PENETRANT INSPECTION
P — POSITIVE MATERTAL ICENTLFICATION 55— STAINLESS, GTFFL IS — A LD
DOC = CERTIFICATE CF CONFORMITY CLBR = CORPCRATE QUALTTY INSPELTICN BEFCRT | (- (ATA SHEET
Iotes:

I THANSFER OF ATTESTATION BY BESEL/SMEL NOMINATED INSPECTION &G ENCY FOR ALLOY STEEL MATERALS

1 IN-CASE OF SMsiL S2E FTTINGS, WHERE FEST SAMPLES CANNGT BE PREPARED FRCIM FINSHED FRODUCT, SUPFLIER TO MAINTAIN THE SAMPLE FECE OF REQILIRED SIZE FR08 MOTHER Bt
THROUGHDUT THE MANUFACTURING PROCESS TO MEET MECHANICAL TESTING BLOLREMENT

L MIPIRORCS & AS FOR S5 27 INCLUSIVE ANE ABOVE, DFT FOR 55 FOR SI28% 27 WWCLLISIVE AND ABOVE (ELBOWS: OLUTER BEND FORTION, TEES: NECK POSTION, REDUCERS: KNUCKLE
RORTION], ROT orweeltls & BW e /bevils a5 par BHEL Specification [Refer Annecures erciosed witk BHEL Specs for datasi),

A Mdaterial shall condicm to NACE/MIC roguiremenls as per MRGITS § MRDI0S {#s appicabla), Techencal requiremants as applicable [Reguinem et in eddition 1o NACE MROLTS / MSRDTOA,

inspacten #c. |, HI Service, HIC, Wt H75 resntant material raguirarmen ste. as applicabls s pet BHEL Specification |Refer Annewurey enclased with BHEL Specs for detsiy). Suppheris

recuived o furninh Comgliance certificate dor BHEL Records, Verification of MTC lirecfuitiorys Heat Treatiseit ¢ hart, Herdnen, impact teating, Carbon wdjulvalent, Ni confens, NOT sic.

apphcable] by TRA

All types of 321, 32TH or 347, 340 stainle seel fietngs shall be m 2 slabsied best treated condition. Stabllinng heay treatment shall be caried cut subitequent t9 the normel salation

armeading. Saaking temperaturs and Padding lime lor stabikring heat treatment shall be 900 C and 4 hours recpictively, Wenficaton of Heal Treatment chan & reportiby FRIA Supplier iy

roquined ta submit of Heat Trealmeint chan & repart o 8HEL for reconda.

[

LEGER: FREPARED BY

Po- PERFOMM W - WITHESS . v - VERFICATION,

INDICGATING 1 - BHEL | BHEL MOMMNATED INSPECTHIN AGERCY, 2 - VENDOR { SUSLVENDDH A5 W
M‘I‘umI“EPE.m-ETEmHmmtammmmm1mmmelv.

* O RECORDS IDENTIFIED WITH TICK (¥} SHALL BE ESSEMTIALLY INCLUDED N O Bachin Katiyar
DOCUMENTATION,




STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HY QA/SOPITCIZ0-21/00A

TTEM: SOCKET & BUTT WELD FIPE FITTINGS, NPT FITTING Rev, Mo, 103
BHARAT HEAVY (SEAMLESSAWELDED S8, C5 & AS5) (Special Servive (NACE=HZ + | DATE: 26.08.2026
ELECTRICALS LIMITED | HIC+ Wat H2S Resistant stc.), IGC, FN oic.) VALID UPTO: 25082020

R.C.PURAM, HYDERABAD | BHEL SPEC: AS PER PO, AAUSS1402 [TOC). ANSI B16 11, ANSI
B6.28. HYORE1498 (TDC), ANSIB15,11, ANSI 81628 Hyoesaet | PAGE4OF B

(TOC), ANSIB1E.11, ANSI B2.1.- A5 APPLICABLE i
Component & ; Typeof | Ousntum Fet Acceplance | Formatof | * | Agency
SiNe | " oerations Characteristics | Class | ppoy | ofCheck | Document N Record |p [P W]V Flertsafue
& Faor oll susteritic stardess steal fittings intergranlas corrosan test {IGE] ihall have to be conchicted as par Tollowing:
ASTH AZED Practee B with stomjrtance criteria of "0 mikfyes {max |°
OR
ASTM AZE2 Practice £ with acteptance criteris of na cracks at 20X magnification and miceostraciun to be cbaerved ol T50E msgnification shall erure the atrimnce of any cracksfissures
When testang 4 conducted 2y per practce 'L photagraph of microstructare shall be submittad far recard.
Suppdier is required 1o subsmie detalled mspection report los 1GC es (with microstructure photogrphs| mentianing wpec requinemient as dows, — Verification by TRIA-

7. For all austenitic stainkess steels, weld depasits shall be checked for ferrite dontent. & ferite rmmber [FH) of not lest hin 3% and mare than 10% is reguined to avoed sigma phie
embeirtlament during Heat T vl high Teenp sarvice, FN shall be determinad by usa of a ferrite scope. Ferrie soope messuremenka micil B mati phor to post wek] heat
treatieny b0 b meaningful.

B Pastive Materia dendification (PMI) dhiall be performed 85 per the Lops and procetures & defined in BHEL Specification (Refer enclosed Anrsaes for dotai),

0. i welding is used m-marstactune, impact test (a3 applicsbiel & Hirdness af Hieat Attected Tone (HAZ} and weld metal ihall also be carried cut

IO LATEST VERSIN OF STANCHVRDS DRAWINGS SIOLERANCES ETC T0 BE MENTIONED TN 5TO, CLUSLITY PLAN/DRAWING, THIS OF SHOULD SE AEAD ALCHG WITH BHELSPLC, BHEL ORAMANGS [
APFROVED CRAWINGS, DATA SHEET, BOM AND FO

11 DRAWING | DATA SHEET/ SPECIFICATION SHALL PREVAIL OVER STOL CILUALETY BLAN N CASE OF ANY CONTRADSCTION.

11 BHEL RESERVES THE RAGHT FOR CONDUCTING REFENT TEST, IF REQUIRED

13 BHEL APPROVED INSPECTION ENGINEERS TO BE DEPLOVED FOR INSPECTION

14 OMILY LEVEL B & ABCVE CILALIFIED PERSDN IN RESPECTIVE MDE TO VERFY DR WITHIESS THE MOT TEST REPORT/RESULTS.

15, INSPECTION TO BE CFFERLD ONLY AFTER ENSURING THAT ALL DOCUMENTS [STD, CILIALITY PLAM, DRAWWNGS, DATA SHEET PURCHASE SPECIFCATIONS, ETC) ARE AVAILABLE AS PER PLIRCHASE
DRCER.

16, VENDOR TO EMSURE WITH TRIA THAT & NOTE ‘COMPARED WITH ORIGINAL TEST CEETIFICATE. REVIEWED, VERIFIED ANG FDUND IN ORDIER” SHALL CONTAIN WITH EVERY INSPECTICIN REPORT

17, OHLYT VALID ANG CALIDRATED MEASURING INSTRUBAENTS AMD EQUIPMENT SHALL BE LPSED — TPA TD VERIFY

18 WEMDCE TO ENEERE WiTH TP THAT BAATERIAL TEST CERTIFICATE & TRACEABILITY RECORDS ARE AVAILABLL FOR WSE OF CORRECT MATERIAL

10, GUALIFICATION OF ECUIPRENT, PEOCESS & PERSONNEL FOR SPECIAL PROCTSSES1IKE WELDING, BRAZING, FAINTING & METAL COATING £TC. (A% APPLICABLE A5 PER O] SHALL BE ENSURED

20 WEMDOA TO ENSIRE THAT ALL CERTIFCATES ARKE ENDCIRSED BY TPUA WITH COMMENTS [WITRESSED DR YEREIED] AS PERSTD, QUALITY FLAN

21 WENDCH SHALLOFFER LOG SHEETS CONTAINING ACTLAAL MEASURED YALLES INSTEAD OF SATING OR/SOT DK TO TP

23 VENDOH SHALL SURMIT COMPLETE INSPECTION AND TEST DOCURMENTATION WHICHEVER 15 IDERITIHED WITH (V) UNDER COULIMM Tr CF ST, CRIAILTTY PLAN SHALL BE ENCLOSER WITH THE
INSPECTICIN RERDAT

21 YENDOR SHALL SUBNET CRIGINAL COPES OF ALL INSPECTION AND TEST CERTIFRCATES (ISSUED BY THIRE PARTY LABORATORIES OR SUPPLUERS] AUTHENTICATED BY TFIA

34 AL FITTINGS == 3 INCHES: SHALL BE FHEVIDED WITH SUITABLE HOPE END COVERS T0 PROTECT THE ENDIS (SDCKET { THEEADED ENES OR WELD FOGE FREPARATIONS) AKD T0 FROTECT THE
INTERIAL SURFACES. ALL FITTINGS SHALL 8E FACKED AND DESPATCHED IN SUITSBLE WOOBEN BONES. S0 THAT ND DAMAGE DCCURS DUNING TRANSPORATATION

5. TPIA TO SIGHN OFF ALL INDIVIDIUAL GAP STAGES AND SAME SHALL BE UPLOADED WHILE CLOSING COil

£ it —
LECEND: FREPARED BY Y, RE BY AFPROVED BY
P PERFORM W -WITHESS, W - VERIFICATION ; I
INEHCATING 1 - BHEL / BHEL NOMBMMATED INSPECTION AGENCY. 2: - VEMUOH / SUS VENDOR AS ::pf - ;
APPROPHIATE AGAINST EACH COMPONENT | CHARACTERISTICS UNDER THE COUUMNS P, WAV .m&
- 0 RECOACS IDENTIFIED WATH TIGK (v) SMALL BE ESSENTIALLY INGLUDED IN @A Sachif Katirr o) T. Munsaghasil
DOCUMENTATEON. Managar [ 34 Sr, Manager / (4 AGH | OA

Frorma no._ BVCAOPIESGE Rev.02
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STANDARD QUALITY PLAN FOR VENDOR ITEMS

ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING
L BHARAT HEAVY (SEAMLESS/WELDED 88, C5 & AS) {Spucial Service (NACE+HZ +
e ELECTRICALS LIMITED | HIC+ Wet H28 Raalstant ste ), IGE, FN etc.)
! R.C.PURAM, HYDERABAD | BHEL SPEC: AS PER PO, AADES1402 (TDH), ANSI B18,11. ANS|
B18.28, HYGES1495 (TOC), ANSI B16.11, ANS) 816 28 . HYDE51487
{100), ANSTB1E 11, ANSI B2 1.- AS APPLICARBLE

QF. NO: HY QASOPTC20-2 /004,
Rew, No. : 03
DATE; 26.08.2025
VALID UPTO: 25 0B.2029

PAGESOF 5

7l |
site| St | oo | owe | et [ ey | 0o T [fomis T Lo T
HISTORY OF REVISIONS, R
Bl No. | Re Revisi 1 A
A g ity raooy | Rueaed By | Aspeoced 5y
13 ] T Nota- modfed. 2208202 EK  HAK HAK
3 [iF] ) Rasffimead. 15.03. 2034 SK MLR TR
| 4 3 Sl Mo, 40 & Hote-214,25 sdded 6062008 | SK MLR T™MR
EUreg =
__Sampling Plan for Inspection
Accephan e Number
81N, Lot Sire (Mumbers) Sample Sie {Maximum number of
permissible delectives) |
L -8 Sample size = Lot Size 1]
2 9.1% Sample size = Lot Sing 1 1
3 1525 4 0
4 2650 13 a
5 51-50 20 0
&, 41 - 150 13 0
T 151 - 180 50 0
. 281 . 500 B0 B |
[} 501 - 1200 125 ]
1 120 < 3200 200 1]
Visuol Ingpaction: Vendor: 100%
FHEL £ BHEL TP,
AY 1-200 numbars ot size, 100 10 be visually mspected
B} > 200 numbers lot size, 200 numbers to be wisually inspected;
LEGEND:

P« PERFORM, W. -WITHESS, V. - VERIFICATION, )

INDECATING 1. - BHEL | BHEL MOMMNATED INSPECTION AGENCY, 2 - VENDOR | SUR VENDOR A5

AFPROPRIATE AGANST EACH COMPONENT | CHARMI TERISTICS UNDER THE COLUMNS P WA Y
* DL RECORDS ICENTIFED WITH TICK (') S$HAL BE FSSENTMLLY INCLUDED W 0A
DOCUMENTATION,

Sachn Katiyas
hanagas | 08 |

PREPARED BY \iﬂ T
N
5%

Foomat fe | HYCAOPNVSOP Rew.02




STANDARD QUALITY PLAN FOR VENDOR ITEMS | QP. NO: HYQA/SQPTCI20-21/08
BHARAT HEAVY l‘{r‘F!l SOCKET & mﬁﬁgﬁﬂ.g :::'] FITTINGS, NPT FITTING | Rav. Mo. 07
Hifri ELECTRICALS LIMITED. | B PER PO, AADES 1402 [TDC), ANSI BT6.11, ANS| DATE: 27.08.20285,
R.C.PURAM, HYDERABAD | 515 35 voastass (TOC), ANSI 816,11 ANSIB16.28 Hyossiesr | VALID UPTO! 26.08.2029
(TOC), ANSH B16.11, ANSI B2 1. 45 APPLICABLE PAGE 1 OF &
Component & Type of Guanium Ref Acceplance | Formatof |* Agency
e Operations Gl ‘ £ J Check af Chack | Document Marmg Record | p | plwly Ramaris
1.0 [ RAW MATERIALS
&) Reviewng & T
Comelating MILL TC B plates, bans vsed fai
Chemacal Analyss & marudsciuring fitings.
oo Propedies. | Major | Varifeation ";:" EHE'E,E““ d E'HE"Pg"“’:'" ".'r"c-._" W2 |- |1 |espertheraw
Inciuding Hasdness, malenal specificatan.
11 Pipesi Plates) Irnpact tess {as applicabis), Madorial shall Aot ba
Bars Heat Treatmand. LUTE) Eﬂ peicin
b} In case of manking Chemical One Sampls Lab rilfication traceshi
on pipes/piates e nct | Crivcal | (RS | eacnppe | BHELSpec ! BHEL Spec | g ||, o [
clear Propeites afested Report ks . ratasing
shall ba: camied qul.
20 | IN PROCESS INSFECTION
) Cuting af Transle 4
) i Aftestation/ raf ; Conbrol No . Joty
Pipes Gorrect No. Moor | Conevery | 100% Manutacturer's St | =] 2] -] |seenome
pecs
b) Forming & Forming Steps & As par ;
21 Wekding Welding pa " Major ey, plash 100% Manufacturar's Sid. =2 =] -
3 p s, i@ for welded i
c) Wizlding & WPE, POR, WOR Major | Wesificatian 100% ASME ZEC IX PR, = 2| = | 1 | WWitness for Maw &
WWOR Review for existing
Heat Treatment of | Haat treatment !
22 | forgings PWHT | batches- Time & Temp | Major | Review O T e i A o M 4] 2| - | 1 | Referote-s
{as applicabie) cycle
Tas! Piace Test Pinca . _ BHEL Spec. / | BHEL Spec. /
13 | antscaticn et Critical | \isoal 100% i v IR 201
= PREPARED BY ‘Sﬁ —l_mh
P - PERFORM, W. -WITNESS, v - VERFICATION, :
INCRCATING 1 - AHEL ) BHEL NOMMMATED INSPECTION AGENCY, 1 . VENDOR ! SUB VEMDOR AS S-%}r‘ T" -
APPROPRIATE AGAINET EADH H COMPOMENT { CHARACTERISTICS UMDER THE COLUMMS P, WA V. L x
* D RECORDS IDENTIFIED WITH TICK (¥) SHALL BF ESSENTIALLY INCLUDED 1N QA - Falyar T. Muniragha fulu
DOCUMENTATION, Manager { QA el BT

Fommal i HVOAICPIVSGE v 03

(-




Bt BHARAT HEAVY
""'j"_" ELECTRICALS LIMITED
Fé R.C.PURAM, HYDERABAD

STANDARD QUALITY PLAN FOR VENDOR ITEMS

ITEM: SOCKET & BUTT WELD PIPE FITTINGS_ NPT FITTING
{SEAMLESSIWELDED 55, C5 & AS)
BHEL SPEC: AS PER PO, AADRE 1402 (TOC), ANSIB16.11, ANSI

BS.ZE HYDIS1405 (TOC), ANSI B16 11, ANSI B18 28, HYDOS14ET

QP. NO: HY QASGPITCRO-21/09

Rav. Mo. : 07
DATE: 27.08.2026

VALID UPTO: 26 082029

3 AMSIBYE.11, ANSI B2 1 - AS APPLICABLE PAGE 20F &
1
Compaonant & Type of Crzantuim Fst Acceplanca | Formatof | °
SINo | “oeecations Charactedstics | Class | o | cfcheck | Document | MNorms | Record |p [ p W]V e
3.0 | FINAL INSPECTION & TESTING
Mectarical Properties O test g- w2
(UTS, ¥ 5 & Elongation) Satmple fram mnchading on
il i inciuding impact Test | Major | Mach, Test | fnsneg | BHELSPee /| BRELBpEC [l qe |y 2 | 1 | - | BHAZ (=
{as applicabla) 4 & product per epplicable) Rafer
Hardness chackd HT Badeh Mote-E
;"' Mordness Test | Hardans teston fings | Major | Tesing | Roaem | BHELBpec B‘_"E'i,gm " ore |4l2ln ]
1GC Test (as 1GIC Test bor stainless BHEL Spec. ! | BHEL Spec. /
32 applicabie) et Major | WEC Test 100% PO 20 TG ¥ 2 1 | Retber Nabe-5
Foermm Mumber 1 o weld dapass of
: Feerile BHEL Spec. f | BHEL Spec. / i
a3 tFN:lia: # Fasrite Mumbar Mazor e Tesi 100%: PO PO TC v |2 1 m 55, Redar
Non-deslnuctive
RT, UT on welds
1esiing on welds & : BHEL Spac. /| BHEL Spec. / | NDT i J
34 BV ande/bavels ;_FI.I'H.PI on BW Meajor WOT 100%: PO P Report {121 See Note-3
s applicabls) .
ASME ASME Sac LF| Reafar Annesures -|
LAl Major LPl 100% E165 Wil Diw 1 ¥ 2] 1| - |forSamplng Plan
55 | Man-destructive 8 Shpae for BHEL TP1
: besling on Filsngs ASME ASME St WPl WibnEss.
MPI Major MPI 100% E70a Wl Diw,. 1 A Nl2]11 -
Appex 6§ e
BHEL Spec. / | BHEL Spec. { Pl i
A : 1 Rafdar Annewurs = kar
36 | PMItest Matermal Identification Magar Phil 100% PO PO regort | -1 i T Samphing Flan for
BHEL TP wilnass.
Visual, Dirensions including thickness, edge Reler Arraxura | for
37 | preparation, Surtace Roughness. Thiead, Major """' ual & 100% B"E'-Pgm f|BHELSpec /| jg |V |2 || - | Ssmping Planfor
| Cwality of pipaffitting Check us sppheatile EHEL TP witness,
“PREFAH £
LEGEND: F ED BY \}FE) R T APPROVED BY
P - PERFORM, W -WITNESS, W - VERIFICATION,
INDHCATING 1; - BHEL | BHEL NOMMMNATED INSPECTION AGEMCY, 2 - VENDOR | SUB VENDOR A5 E :I"' - -T- =
APPROPRIATE AGMNST EACH COMPONENT | CHARACTERISTICS UNDER THE COLUMNS P, WA Y . A5 iz = E
& - W R
o HE%.WEU WITH TICK (¥ SHALL BE ESSENTRULY INGLUDED IN G pard £ e A OA
Famal po. - HY QAPPSO R 0F




STANDARD QUALITY PLAN FOR VENDOR ITEMS | QP. NO: HYQA/SOP/TC/20-21109
BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING Rev, Mo, ; OF
mjr

(SEAMLESS/WELDED 55, C5 & AS) X
ELECTRICALSLIMITED | j) wonr A5 PER PO, AAOIS103 (TOG) ARSI B18.11, ANSI DATE: 27.08.2026

RC.PURAM. HYDERABAD | 51675 pynastdss (TDC), ANSIB16 11, ANSIB16.28. Hyoestdgy | VALID UPTO: 26.08.2020
TDC), ANSIE16.11, ANSI B2 1.- AS APPLICABLE PAGE 3 OF §

Faf Accaptance
Operations Check of Chack I.‘.lnmmrii Marmig Record | avE Remars

SiNa | Component & Characledstics | Class | 1yPeof | Ouantum Format of | * Pmﬁv
|

Surface Preparaton
BHEL Spee ! | BHEL Spec. |
PO PO = |=|2| 1]~ |RefrNos-24

Marking
3.8 | Preservalionand | Painting/Caps Majos | Wisual 100%

39 | Colour Coding Colour Code Major | Visual 0%, | WESpeel| BBt .12 1

4.0 | DOCUMENTATION REVIEW AND DISPATCH CLEARANGE

Completeness of 04 Documentation w.r.l PO, ; Drocument PO, QAP PO, QAP,
41 GAP. Drg, /0S5 Ihluptl Review ] 100% Drg, 05 O, DS IR V| 1] = | - | Refertote-4

4.2 | QAP Sign Off, lssue of COIR (Malenal and Despaich Photegraphs shall be Incuded in COR Regoar essentially) COIR 1 | = | = | Refer Mobe:25

ABBREVIATIONS:
MIC - MilL TEST CERTIFICATE | HPI - MAGNETIC PARTICLE INGPECTION [ TC - TEST CERTIFICATE, =
HT = HEAT TREATHMENT _ AT - ULTRASONIC TEST | TPIA - THIRD PARTY INSFECTION AGENCY APPOINTED BY BHEL
1, - INSFECTION REPORT | AT ~ RADTCGRAPHY TEST | DOC - CERTIFICATE OF CONFORMITY
| MEASHT - MEASLHEMENT WIS - WELDUNG PAOCESURE SPECTFICATION PrR ~ WELDNG PROCESS QLUALTFIC
- LIFICATION RECORDS A0~ FURCHASE DEDER LPL — LIQUILE) PENETRANT |NSPEC
= POSITIVE MATERLAL IDERTLFICAT |08 55— STAINLESS STFEL A% — ALLOY STEEL
lmc—r_amm:.u_'ggﬂfmnm E M-MTEMMEEIIEHBQET D5« DATA SHEET
Nates;

1 TRANSFER OF ATTESTATHON BY BHEL/IHEL NOMMMATED INSFECTAON AGENCY FOR ALLOY STLES MATERIALS.

4 WR-CASE OF SMALL SUE FITTINGS, WHERE TEST SAMPLES CANMOT BE PREPARED: FAOM FINISHID PRODUCT, SUPPLEER TOY MAINTAIN THE S&MPLE PIECE OF REQUIRED SIZE FROM FMOTHER PRt
THRCUGHOLUT THE MARUFACTURING FROCESS TO MEET MECHANICAL TESTING BEQUIREMENT,

3 MPIFOR C5 & AS FOR SIZES 2 INCLUSIVE AND ABOVE, DFT FOR 35 FOR SIZFS 2 INCUUSIVE AND ABOVE, | ELBOWS: DUTER SEND PORTION, TEES: WICK POSTION, REDUCERS! ENUICKLE FORTION). NDT on
wweldi & W encdubevets au per BHEL Specification (Beler Anneawres enciosed with BHEL Specs for detaik].

& 55 CERTIFICATION, SR CERTIRCATICN ALCMG WiTH STAMPING (A5 APPLICABLE| SHALL BE FURNISHED FON SHEL BECORDS.

5 AEbypes of 330, 3130 or 347, JAPH stainice steed fittings shall be i a stabdized heat trasted conddtion. Stabikining heat trestmen shial e cmiried cut sultreguent 1o the narmal solution svsaling, Sagking
\enpersture and holding timi lge stabiising heal treatment shall he S50 © and 4 how respettaely. Venfication of Heat Treabmen) chart & repart by T9A, Supplier |s required b0 wbimit of Heat Treatment
et & repert 10 DAL for reconds.

& For ol austenitic siainkess steel fittings intevpranulase cormouse s (IGC)] shall ive 1o be condacted i pey lelicwing:

ASTM AJE2 Practace "B wish actejiance oftedin of "0 maly/yesr (M |

DR

ASTM K262 Practice F with scorptanoe criteris of ne eracks ot 208 mairfication and microstuciure 1o be-sbieraed b )50 mmﬂmmﬂ:ﬂwr:ﬂulh.miﬂlﬂgtﬂth,ﬂkwru'ﬂheﬂ|m|;
conchacted as per practice T’ phatagraps of micestrecisre thall be subasittisd tor iscond.

Sapplier & required to submit detaiied isspection report for 850 test {with microstruciure photagrsphi] HOnEng SOEC oG an abeowe. - Verification Sy TRIA,

LEGEND FREPARED BY ' EPPROVED BY
P PERFOAM, W -WITNESS | W . VERIFICATION, :

INDICATING 1: - SB4EL } BHEL HOMMMNATED INSPECTION AGEREY, - - VENDOR | SUB VENDOR AS

APPROPRIATE AGAINET EACH COMPONENT | CHARACTERISTICS UNMDER THE COLUMNS P, WE V.

* O RECORDS IDEMTIFIED WITH TIGK (¥} SHALL BE ESSENTIALLY INCLUDED IN G Swchin Kaltyar
DOCLUMENTATION, Managor / QA

=1 T' L]
T. Munir
AGM /DA

Fommat i, - FYCAETWELE Hew 08




STANMDARD QUALITY PLAN FOR VENDOR ITEMS | QP. NO: HYQAISQPTCRZ0-21/08
(rg BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING Rev, No, - 07
ELECTRICA (SEAMLESSMWELDED 53, C3 & AS) - o7
Hffei RC mELTED BHEL SPEC: AS PER PO, AAJB51402 (TDC), ANS| B16 11, ANSI 3‘:? u:.E wz? m?gﬁzﬁm 2029
PURAM, ABAD | 1538 HYDBS14GS (TDC), ANSI B18.11, ANSI B16.28 , HYOSS 1447 ESS.
(TDCH ANSI B8 11 ANSI B2 1. AS APPLICABLE PAGE4OF 5
|
Companant & £ Typeof | Quantum Feef Acceptance | Formatof | * | Agsncy R
SINo | perations Characteristics. | Ca8% | Check | ofCheck | Document | Noms | Record |p [P W]V
7. Far all Bustennic stainiess simsis, webd Sepoyits shal be checked Tor leertie comtent, A-hemibe number [FN) of nal less than 3% and mose than 10% & requeed to aveal sigma phase embr itiement during
Hust Treatment dnel high bpmpseature service. PN thall be determined by wie of a fesrics scopn. Fenie scops measurements must be msde priod (o pest wold beai treatment b be medeng il
L Poditiee Material dentdication {Prag shall be pecdlermisd o per the soops and procedunes as delined in BHEL Se=cifiatson [Reler enclowed Annmines for detaiiy)
§ i weldng i wued in manufictute, impeet best (s sppicabie] £ Hardness of Heat Affecied fone (WAT) snd weld metsl ihall @lso be cared oot
10, UATEST VERSION OF STANDARDS/IAAWINGS /TOLERANCES ETC 10 BE MENTIONED i 5TD. OUALITY FLAN/DRAWING. THE P SHOULD B HEAD ALCIKG WITH BREL SPELC, NHEL DRAWIRGS / AFFROVED
DRAWINGS, DATA SHEET, BOM AKD PO
11, DRAWING / DATA SHELT SPECFICATION SHALL FREVAE OWER STO, QIUALITY PLAN 1N CASE OF ANY CONTRADRCTIIN,
12, WWLL RESENVES THE RIGHT FDR CONDUCTING REFEAT TEST, IF REQUIRED.
13, EHEL APPROVED INSPECTION ENEMEDRS TO DE DEPLOYED FOIE INSSFCTION.
T4, OELY LEVEL I B ABDYE GUALIFIED PERSON (N BESPECTAVE MDE TO VERIFY O WITHELS THil NET TEST REPORT/RESLILTS.
1%, OSPECTION TO OE OFFERED ONLY AFTER ENSURING THAT ALL DOCUMERTS [STD. CIUALITY PLAN, DRAWINGS, DATA SHEET, FURCHASE SPLOFICATIONS, ETC) ARE AVAILABLE A% FIN PURCHASE DRDER.
16. VENDOR 10 ERSURE WiTH THU THT A MOTE TOMPARET WITH GRNERAL TEST CERTIRCATE. REVIEWED, VESSFED AND FOUND I CRDER SHALL CONTAIM WITH EVERY INSPECTION REPORT,
17, ONLY VALID AND CALIBSATED PAEAILIING INSTRUMENTS AND ECAMPMENT SHALL BE USED - TPUA TO VERIFY
18, VENDOR TO ENSURE WITH TP THAT MATERAL TEST CERTIACATE B TRACEARILITY RECORDS ARE AVAILABLE FOA LUFSE OF CORRECT MATIRAL
19 QUALIPCATIIN OF ECUIFRENT, FoOCISS & PERSONNEL FOR SPECIAL PROCESSES LIGE WELDING, BEAZING, PAINTING & METAL COATIRG ETC (A5 AFPLICARL &S PER POy SHALL BE ENSUARED
a0 VENDOR 10 ENSURE THAT ALL CERTIFCATES ARE EMDORSED BY TPUA WITH COMMENTS \WITNESSED OR VERFIED] AS FER STD: QUALITY PLAK
1. VENDOR SHALL OFFER LOG SHEE TS CONTASING ACTLIAL MEASURED VALUES INSTEAD OF SAYING ORfR0T OK 10 TP
13 VEMDOR SHALLSUBMIT COMPLETE INSPLCTION AND TEST D00 IMENTATION WHITHEVER 1% IDERTEIED WITH [¥) UNDER COLUMICT OF STD. CUUALITY FLAN SHALL BE ENCLOSED WITH THE (INSPECTION
REPORT,
13 VENDOR SHALL SUSMIT DRIGINAL OOFIES OF ALL INSPECTION AND TEST CERTIFCATES {ISSUED BY THIAD PARTY LABORATORIS OF SUSPLERS| AUTHENTICATED BY TPIA
34 AL FITTINGS == 3 INCHES: SHALL B PROVIDED WATH SUTTABLE HOPE EMD COVERS 70 PROTECT TWE ENDS (SOCKET [ THREADED ENDS ORWELD EDGE PREPARATIONS| ARD TO PROTECT THE INTERNAL
SURPACES, ALL FITTINGS SHALL BE PACKED AMD DESPATCHED TN SUNMTASLE WOODEN BORES, S0 THAT MO DARAGE OCCURS DURING THANSRORATATION
15 TPUATD SIGH OFF ALL IMCHVIMUAL QAR STAGES AND SAME SHALL BE UPLOADED WHILE CLOSING COIR.
HISTQRY OF REVISIONS:
SiNHo. | Rev. Ruwislon Datalls Cate of Revis| Prepared By | Roviewod By | Approved By
1 oo Firsl issue 28122020 5K Bk JAK,
2 01 "SI Ng_3.9 Golour coding adoad 03082021 i BAK LAK,
3 [iF] I Ne. 3.1.2 Hardens %21 on fittngs added. 28.08.3021 8K BAK BAFK,
[ 03 510, 3.2 WGC & 3.4 NDT added. 15.08. 202 5K BAK BAK
5 4 WPT Filiryy Spes. HYORS1497 (TDCL ANSI B186. 11, ANSI B2 1 & Thread check addad. 2107 208 SK BAK BAK
-] o 51 Mo, 1.1 Resmark updated. 2518204 SK MLR TMR
7 d 5INg. 1.1 & Note -2 updated, Nots - 24 27,00.2008 5K MLR MR
B o7 Sl N 4.0 8 Mole-25 asded. 27.08.2026 5K MLE TMR
&
7.
PREPARED BY ﬂ
P -PERFORM W -WITNESS V' - VERIFICATION, .
IMEICATING 1. - BHEL / BHEL MOMMMATED INSPECTION AGEMCY, £ - VENDOR | SUB VENDOR AS
APPROPRIATE AGAMMNST EAGH COMPONENT /| CHARAGTERISTICE UNDER THE COLUMNS P, WAV, :&
'EWMWDWMIJJMLEESMTMMHM Sa
DOCUMERTATION. Manages / QA
Fommat no. : HY ey 012




| ___ STANDARD QUALITY PLAN FOR VENDOR ITEMS | QP. ND: HYGA/SQPITC/Z0-21/08
BHARAT HEAVY FTEM: SOCKET & BTWW Erfau?; ggz
mHir ‘ELECTRICALS LIMITED (SEAMLESS/WELDE + 97 08,2098
Uldd | Rc PURAM HYDERABAD | SHELSPEC 16 8 20 M 1o st 1 s | VAL pros 26,08 202
{TOC), ANSI 18 11, ANSIR2 1 - A5 APPLICABLE PAGE 5 OF &
Co & ) of Cusandum Fel Fi . i
SN0 | opermins | Crasciessics | Gimss | R | GOk | Domument | Mame | Bewens | p [Flwly] | Remens
Annewure — |
Sam n
Acceptance Numbar |
51 MO, Lot Size (Numbers) Sample Size [Maximum number of
permissible defectives)
1 i-8 Sample size = Lot Size o
= B-15 Sample size = Lot Size L
3, 16-2% [ [}
A 25+ 50 13 1]
5 51-30 20 a
B, %1 - 150 32 ']
7. 151 - 280 50 ¢
- 281- 500 80 o
o, 301 - 1200 125 o
1o 121 - 3200 200 [
Wissal Inspettion: Vendor 100%
BHEL / BHEL TPA:
A) 1 — X0 narmbers lot 528, 100% to be visually indpected.
B > 200 nurmirers dot size, 200 numbers 1o be visuaily ispected.

LECEND PREFARED BY. 1/ APPROVED BY
Pi- PFERFORM. W - WITHESS . v - VERIFIZATION,
INCICATING 17+ BHEL | BHEL NOMMNATED INSPECTION AGENCY, 2 - VENDOR / SUB VENDOR AS -
APPROFRIATE AGAINET EACH COMPOMENT | CHARACTERISTICS UNDER THE COLLIMRS P, WA v,
* ©r RECORDS IDENTIFIED WiTH TICK (¥ SHALL BE ESSENTIALLY MCLUDED N QA yar
DOCUMENTATICH, Managear | O,
Varma fa - HYOATFV S0P Fey 5




STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQASQPITCR20-21/08
3 BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. No. : 06
ELECTRICALS LIMITED {SEAMLESSMWELDED 55, CS & AS) DATE: 27.02.2026
R.C.PURAM. HYDERABAD BHEL SPEC: A5 PER PO, AADB51402 (TDC), ANSI B16.11, VALID UPTO: 26 02 2020
s J ANS| B16.28. HY0B51485 (TDC), ANSI B16.11, ANSIB16.28, [BPAGE1OF 6
HYDA51487T (TDC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE
si | Component & - Type Of | Quantum Ref Acceptance | FormatOf | « | Agency
No Operations Characleristics | Class | i ek | Of Check | Document Norms Record | D[P W]V TSI
1.0 | RAW MATERIALS
Chemical ASME # plates, bars used
a) Reviewing & Analysis & Ad { ASME Spec. for manufacturing
Correlating MILL Major | Mechanical Sp::' EEP:EL /1 BHEL MILLTC | ¥ | 2 | - | 1 |fittings as per the
TC Properlies, Snec /PO Spec. /PO raw material
1.1 | Pipes’ Plales/ Bars Ut pec. specification
Chemical ASME
b) In case of One Sample ASME Spec.
marking on pipes | Criical | oY% | “eacnppe | Shec.’ /BHEL | @b Test | | 1
are nol clear Properties selected Spec /PO Spec./PO
20 IN PROCESS INSPECTION
Attestation/ 5"": F"?‘:f
a) Cutting of Pipes | Transfer of Correct Major o : 100% Manufacturer's Sid. Jobecard | - | 2 - 1 See Naote-1
- i pioce A
) b} Farming Farming Steps Major plrﬂ'cumpuplm 100% Manufacturer's Sid. - 2 - | -
&) Welkding @ WPS, PQR,WQR | Major | Verficaton |  100% ASME SEC IX el zl=] - | 2] ® m‘:"“
Heat Treatrment of Tirme &
‘ Heat treatrment N BHEL BHEL TC.HT
| balches i B Ml £ 100% | soecipo | Specpo | chan | Y| 2| | !
2.3, | Test Piecs Test Piece BHEL BHEL
1| identifieation Identification Cikkal,| Vil 100% | speciPo | SpectPo IR 2 |1
Mechanical Mkar UTS, ¥5 & One test BHEL BHEL T 2 1
) Properties o Elongation | Sempee from | Spec /PO Spec./PO
2.3 | Testing finished See Note-2
2 Hardness Major | Hardness | ooogicrper | BHEL BHEL e |J|2]1]-
BHN HT Batch | Spec/PO | SpeciPO
23 Hardens test on z Random BHEL BHEL
3~ | Hardness Test s Major | Testing % SreclPO | Epec /PO TC AEEEN
T FREFARED BY FEVIEWED BY APPROVED BY
F--PERFORM, W -WITNESS , V. - VERFICATION, ety :
INDICATING 1: - BHEL | BHEL NOMMMNATED INSPECTION AGENCY, 2: - VENDOR | SUB VENDOR AS o _,m_ — = .-i‘-""""“""'fi"
APPROPRIATE AGAINST EACH COMPONENT ( CHARACTERISTICS UNDER THE COLUMMNS P, W & V, o R =
* D RECORDS IDENTIFIED WITH TICK (v} SHALL BE ESSENTIALLY MNCLUDED IN QA Sachin Katyar MLLAXMI RALAM T, MLINIRAGHAVULL
DOCUMENTATION. Dy. Manages | QA SR MANAGER [ Q4 AN 28
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STANDARD QUALITY PLAN FOR VEMNDOR ITEMS QP. NO: HYQA/SORTC20-21/09
7 BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. Ne. : 06
ELECTRICALS LIMITED (SEAMLESSAWELDED S5, CS & AS) DATE: 27.02.2026
R.C.PURAM. HYDERABAD BHEL SPEC: A5 PER PO, AADB51402 (TDC), ANSI B16.11, VALID UPTO: 26 02 2020
ks ! ANS| B16.28, HY0B51485 (TOC), ANSIB16.11, ANSIB16 28, "PAGEZ2OF 8
HYDAS148T (TODC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE
sl Component & o~ Type Of | Quantum Ref Acceplance | Format Of | Agency
Mo Operations Characteristics | Class | ‘~uoex | OFf Check | Document Marms Record | D[P W]V RS
IGC Test for
23, | 1GC Test (as BHEL BHEL i
: stainless Major IGC Test 100%: » TC I I 1 Refer Mote-5
4 apphcabie) stsel material Spec./PO Spec /PO
BHEL BHEL
24 | Machining Machining bevels Magar Measn, 100% Spec /PO Spec./PD Jobcard | - | 2 -
Man-destrsctive
RT, UT on welds
2.5. | testing on walds & LF‘II.'MF'i on BW Majar NOT 100% BHEL BHEL NDT J | =2
1 S&gﬁ;‘?&els (as i i Spec./PO Spec./PO Report s
ASME Sec
a) NDT Major LP1 100% ‘5’;‘: Vil Div. 1 RL“ J|2 - [
2 testing on fittings ASME ASME Sec M
b) NDOT Major MPI 100% Wil Div. 1 W | 2 -
ET09 Appex 6 Report
3.0 | FINAL INSPECTION & TESTING
: Feter Annexure = for
a) PMI test for AS | Alloying Elements Masar BMI 100% BHEL BHEL IR 4| 2 B Pran for
& 55 (PM) a0 Spec./PO Spec/PO BHEL Tl witness
b) Visual, Dimensions including Visual & BHEL BHEL Refer Annexure - for
thickness, edge preparation, Surface Magor | Measurema 100% 5 PO Spec /PO IR ¥ | 2 - Sampéing Fan for
Roughness, Thread Check as applicable nt e ; BHEL TPi witness.
: Surlace
c) Marking P !
reparation : BHEL BHEL
Freservation and Painting/Caps Magor Visual 100% Spec./PO Spec. /PO 2 Sea Mobe 21
packing Packing
d) Colour Coding | Colour Code Major | Visual 1008 | sntre | Epecwo . 2 1
{ Test Certfficates | 2 P BHEL BHEL
&) Documentation Inspaction Reports Major | Compiling 100% Spec./PO Spec. /PO = = |2 1 See Note-4
P FREFARED BY REVIEWED &Y APFROVED BY
P -PERFORM, W -WITNESS , V- - VERFICATION, ety :
INDICATING 1: - BHEL { BHEL NOMMMATED INSPECTION AGENCY, 2 - VENDOR | SUB VENDOR AS oy _Enb i T J--*—"’"fe"
AFPROPRIATE AGAINST EACH COMPOMENT { CHARACTERISTICS UNDER THE COLUMNS P, W & ¥, }“" h:'t-h-l.—..
* D RECORDS IDENTIFIED WITH TICK (¥} SHALL BE ESSENTIALLY NCLUDED N QA Sachin Katiyar W LAKRA FLA T, MUNIRAGHAVLLL
DOCUMENTATION. Dy. Manager | QA SR MANAGER | QA AGM 1 38
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STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQASQPITCR20-21/08

3 BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. No. : 06

ELECTRICALS LIMITED (SEAMLESSAWELDED S5, CS & AS) DATE: 27.02.2026

R.C.PURAM. HYDERABAD BHEL SPEC: A5 PER PO, AADB51402 (TDC), ANSI B16.11, VALID UPTO: 26 02 2020
L . ANS| B16.28, HYDB51485 (TDC), ANSIB16.11, ANSIB1628., TPAGE3OF 6
HYOB51497 (TDC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE

=1 Companent & - Type Of | Quantum Ref Acceplance | Format Of | =+ Agency
Mo Operations G |- érm Of Check | Decument Marms Record | D[P W]V RS

Refer Annexure-ll for Notes,

ABBREVIATIONS:
| MTC - MILL TEST CERTIFICATE MF - MAGENTIC PARTICLE INSPECTION TC-TESTCERTWICATE
HT = HEAT TREATMENT UT = ULTRASONIC TEST TPIA - THIRD PARTY INSPECTION AGENCY APPOINTED BY BHEL.

IR - INSPECTION REPORT

RT - RADIOGRAPHY TEST

MEASRT - MEASUREMENT

WPS - WELDING PROCEDURE SPECIFICATION

COC - CERTIFICATE OF CONFORMITY

POR - WELDING PROCESS QUALIFICATION RECORD

WOR = WELDER QUALIFICATION RECORDS

PO = PURCHASE ORDER

LP| = LIQLID PENETRANT INSPECTION

PMI - POSITIVE MATERIAL IDENTIFICATION

55 - BTAIMLESS STEEL

AS - ALLOY STEEL

. FREFARED BY REVIEWED BY APFROVED BY

P -PERFORM, W: -WITNESS , V- - VERFICATION, ey :

INDICATING 1: - BHEL | BHEL NOMMMNATED INSPECTION AGENCY, 2: - VENDOR | SUB VENDOR AS o _,m_ - 1= ..J---"'“""'fi"

APPROPRIATE AGAINST EACH COMPONENT ( CHARACTERISTICS UNDER THE COLUMME P, W&V, o R =

* D! RECORDS IDENTIFIED WITH TICK (¥} SHALL BE ESSENTIALLY MNCLUDED IN QA Sachin Katyar MLLAKM RALAM T, MUNIFASHAVULL

DOCUMENTATION. Dy. Manages | QA SR MANAGER { QA AGM | 24
Format no. | HYQAQPIVSOR Rev.02




STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQA/SQPITCR20-21/09
e BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. No. : 0f
ELECTRICALS LIMITED (SEAMLESSAWELDED 55, CS & AS) DATE: 27.02 2026
R.C.PURAM. HYDERABAD BHEL SPEC: AS PER PO, AAQB51402 (TOC), ANSI B16.11, VALID UPTO: 26 02 2020
it ' ANS| B16.28, HY0BS51405 (TDC), ANS| B16.11, ANSIB1828, "PAGE4 OF 6
HYDRS 1487 (TDC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE
sl Component & o~ Type Of | Quantum Ref Acceplance | Format Of | Agency
Mo Operations Characleristics | Class | i e | Of Check | Document Narrms Record | D [P W]V T
Annexure — |
Sampling Plan for Inspection
Acceptance Number
51 NO. Lot Size (Mumbers) Sample Size [Maxirmurm number of
permissible defectives)
1. -8 Sample size = Lot Size 1]
2 9-15 Sample size = Lot Size 0
3. 16- 25 8 o
& . 13 0
5. 51-90 20 1]
B, 91 - 150 32 a
7. 151 - 28D 50 1]
8, 281 - 500 80 ]
9. 501 - 1200 125 1]
10. 1201 - 3200 200 ]
Visual Inspection:
Vendor: 100%
BHEL / BHEL TPIA:
A) 1 — 200 numbers lot size, 100% to be visually inspected.
B) = 200 numbers lot size, 200 numbers to be visually inspected.
FREFARED BY REVIEWED BY APPROVED BY
LEGEND:
F--PERFORM, W -WITNESS , V. - VERFICATION, ey :
INDICATING 1: - BHEL / BHEL NOMMMATED INSPECTION AGENCY, 2; - VENDOR / SUB VENDOR AS o _m_ -~ = .‘i""-'“"'fi"
APPROPRIATE AGAINST EACH COMPONENT | CHARACTERISTICS UNDER THE COLUMNS P, W& Y, il e
* [ RECORDS IDENTIFIED WITH TICK (¥} SHALL BE ESSENTIALLY MNCLUDED IN QA Sachin Katiyar MLAKM RALAM T, MUNIRAGHAVULY
DOCUMENTATION, Dy. Manager | QA SR MANAGER | GA AGM {38,

Formal o, | HYQAQPNVSOF Rev 02




W BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. No. : 06

STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQA/SQPMTC20-21/08

ELECTRICALS LIMITED (SEAMLESSAWELDED 55, CS & AS) DATE: 27.02 2026

BHEL SPEC: A5 PER PO, AADB51402 (TDC), ANSI B16.11, VALID UPTO: 26 02 2020
R.C.PURAM, HYDERABAD | ,yg) g16.28. HY0B51495 (TDC). ANSIB16.11, ANSIB1628, [PAGEEOF 6 —
HYDRS 1487 (TDC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE

=]
Mo

Component & Characteristics Class Type Of | Quantum Ref Acceplance | Format Of | Agency

Operations Check | Of Check | Document Narms Recod | D[P W[V PSR

12,
13,

14,
15,

Annexure -l

TRANSFER OF ATTESTATION BY BHEL/BHEL NOMINATED INSFECTION AGENCY FOR ALLOY STEEL MATERIALS.

IN-CASE OF SMALL SIZE FITTINGS, WHERE TEST SAMPLES CANNOT BE PREPARED FROM FINISHED PRODLICT, SLIPPLIER TO MAINTAIN THE SAMPLE PIECE OF REQUIRED SIZE
FROM MOTHER PIPE THROWGHOUT THE MANUFACTURING PROCESS TO MEET MECHANICAL TESTING REQUIREMENT.

MPIFOR C5 & AS FOR SIZES 27 INCLLISIVE AND ABOVE, DPT FOR 55 FOR SITES 27 INCLUSIVE AND ABOVE. (ELBOWS: OUTER BEND PORTION, TEES: MECK PORTION, REDUCERS:
KNUCKLE PORTION]. NOT on welds & BW ends/bevels as per BHEL Specification. (Refier Annexures enclosed with BHEL Specs for detalls).

815 CERTIFICATION, IBR CERTIFICATION ALOMG \WITH STAMPING {AS APPLICABLE] SHALL BE FURNISHED FOR BHEL RECORDS.

For all austenitic stainless-steel fittings intergranular corrosion test [IGC) shall have to be conducted as per following:

ASTM AZ62 Practice B’ with acceptance criteria of "60 mils/year {man.]”

OR

ASTM A2G2 Practice E with acceptance criteria of no cracks at 20X magnification and microstructure to be observed at 250X magnification shall ensure the absence of any
cracksfissures. ‘When testing Is conducted as per practice 'E' photograph of microstructure shall be submitted for record.

Supplier is required to submit detailed inspection report for IGC test (with microstructure photographs) mentioning spec reguirement as above. = Verification by TPIA.
LATEST WERSION OF STANDARDS/DRAWINGS /TOLERANCES ETC TO BE MENTIONED IN QUALITY PLAN/DRAWING, THIS QP SHOULD BE READ ALONG WITH BHEL SPEC, BHEL
DRAWINGS / APPROVED DRAWINGS, DATA SHEET, BOM AND PO,

DRAWING / DATA SHEET/ SPECIFICATION SHALL PREVAIL OVER QUALITY PLAN IN CASE OF ANY CONTRADICTION.

BHEL RESERVES THE RIGHT FOR CONDUCTING REPEAT TEST, IF REQUIRED.

BHEL APPROVED INSPECTIOMN ENGINEERS TO BE DEPLOYED FOR INSPECTION.

. ONLY LEVEL Il & ABOVE QUALIFIED PERSON IN RESPECTIVE NDE TO VERIFY OR WITNESS THE MDT TEST REPORT/RESLILTS.
. INSPECTION T BE OFFERED ONLY AFTER ENSURING THAT ALL DOCUMENTS [QUALITY PLAN, DRAWINGS, DATA SHEET, PURCHASE SPECIFICATIONS, ETC] ARE AVAILABLE AS

PER PLIRCHASE QRDER,

VENDOR TO OFFER ORIGIMAL TEST CERTIFICATES ISSUED BY THIRD PARTY LABORATORIES OR SLIPPLIERS.

VENDOR TO EMSURE WITH TPIA THAT A NOTE ‘COMPARED WITH ORIGINAL TEST CERTIFICATE. REVIEWED, VERIFIED AND FOUND IN ORDER' SHALL CONTAIN \WITH EVERY
INSPECTION REPORT.

ONLY VALID AND CALIBRATED MEASURING INSTRUMENTS AND EQUIPMENT SHALL BE USED - TRIA TO VERIFY.

VENDOR TO ENSURE WITH TPIA THAT MATERIAL TEST CERTIFICTAE & TRACEABILITY RECORDS ARE AVAILABLE FOR USE OF CORRECT MATERIAL,

LEGEND:

F: - PERFORM, Wi - WITNESS , V- - VERFICATION,

PREFARED BY REVIEWED BY APFROVED BY

Sy

INDICATING 1; - BHEL  BHEL NOMMMNATED INSPECTION AGENCY, 2. - VENDOR | SUB VENDOR A5 o e _m_ i b J..-.-—u#'-fi\-

APPROPRIATE AGAINST EACH COMPONENT { CHARACTERISTICS UNDER THE COLUMME P, W& Y, ﬁ“"

* O RECORDS IDENTIFIED WITH TICK (v} SHALL BE ESSENTIALLY MCLUDED IN QA Sachin Katyar MLLAXMI RAJAM T, MUNIRAGHAVLL
DOCUMENTATION. Dy. Manages | QA SR MANAGER [ QA AGM | 34

Formal o, | HYQAQPNVSOF Rev 02




STANDARD QUALITY PLAN FOR VENDOR ITEMS QP. NO: HYQA/SQPMTC20-21/08

3 BHARAT HEAVY ITEM: SOCKET & BUTT WELD PIPE FITTINGS, NPT FITTING | Rev. No. : 06
ELECTRICALS LIMITED {SEAMLESSMWELDED 55, CS & AS) DATE: 27.02.2026
R.C.PURAM. HYDERABAD BHEL SPEC: A5 PER PO, AADB51402 (TDC), ANSI B16.11, VALID UPTO: 26 02 2020
o . ANS| B16.28, HYDB51485 (TDC), ANSIB16.11, ANSIB1628., TPAGE B OF 6
HYOB51407 (TDC), ANSI B16.11, ANS| B2 1.- AS APPLICABLE
Sl Component & - Type Of | Quantum Ref Acceplance | Format Of | # Agency
Mo Operations G |- E:?rm Of Check | Decument Marms Record | D[P W]V RS
16, QUALIFICATION OF EQUIPMENT, FROCESS & PERSONMNEL FOR SPECIAL PROCESSES LIKE WELDING, BRAZING, PAINTING & METAL COATING ETC. (AS APPLICABLE AS PER PO)
SHALL BE ENSURED,
17, VENDOR TO ENSURE THAT ALL CERTIFICATES ARE ENDORSED BY TRIA WITH COMBENTS [WITNESSED OR VERIFIED) AS PER QILIALITY PLAN,
18, VENDOR SHALL OFFER LOG SHEETS CONTAINING ACTUAL MEASURED VALUES INSTEAD OF SAYING OK/NOT O TO TRA,
1%, VENDOR SHALL SUBMIT COMPLETE INSPECTION AND TEST DOCUMENTATION WHICHEVER 15 IDENTIFIED WATH (v} UNDER COLUMN "D’ OF APPROVED QULAITY PLAN SHALL
BE ENCLOSED WITH THE INSPECTION REPORT.
20, VENDOR SHALL SUBMIT ORIGINAL COPIES OF ALL INSPECTION AND TEST DOCUMENTS AUTHENTICATED BY TPIA.
21, ALL FITTIMGS »= 2 INCHES: SHALL BE PROVIDED WITH SUITABLE HDPE END COVERS TO PROTECT THE ENDS [SOCKET / THREADED ENDS OR WELD EDGE PREPARATIONS| AND
TO PROTECT THE INTERNAL SURFACES. ALL FITTINGS SHALL BE PACKED AND DESPATCHED IN SUITABLE WOODEN BOXES, S0 THAT MO DAMAGE DCCLRS DURING
TRANSPORATATION
E—— EREFARED BY REVIEWED BY APPROVED BY
P -PERFORM, W: -WITNESS, V- - VERFICATION, ey 7 7
INDICATING 1: - BHEL / BHEL NOMMMATED INSPECTION AGENCY, 2; - VENDOR / SUB VENDOR AS R _,m_ it b
APPROPRIATE AGAINST EACH COMPONENT | CHARACTERISTICS UNDER THE COLUMMS P, W&V, o Fades
* D RECORDS IDENTIFIED WITH TICK (v} SHALL BE ESSENTIALLY MNCLUDED IN QA Sachin Katyar WLLAKM FLAM T, MUNIRAGHAVULL
DOCUMENTATION. Dy. Manages | QA SR MANAGER [ Q4 AGM [ 8

Formal o, | HYQAQPNVSOF Rev 02




AADB51402

CORPORATE STANDARD Rev. No. 06

PAGE 1of5

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

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

TECHNICAL, DELIVERY CONDITIONS FOR ANSI-PIPE FITTINGS
1 SCOPE

This standard stipulates the technical delivery conditions for socket-welding fittings like elbows, tees,
couplings etc. to ASME B16.11 and seamless butt-welding fittings like elbows, tees, reducers etc. to
ASME B16.28.

2 TECHNICAL REQUIREMENTS

This socket-welding fitting shall comply with ASME B16.11 and butt-welding fittings with ASME B16.28
with the following specific requirements.

2.1 Pressure class, schedule and size

Pressure class and size for socket-welding fitting, schedule and size for butt-welding fittings shall be as
specified in the enguiry/order.

2.2 Material Specification

The material of the fittings shall be as per enquiry/order. The material shall generally comply with the
following, unless otherwise specified.

a) Socket welding fittings
Socket welding fittings shall be manufactured by forging to the following material specification:

Carbon Steel (Low Temperature Service) : ASME SA350 Gr: LF1

Carbon Steel (High Temperature Service) - ASME SA103

Alloy Steel (High Temperature Service) : ABME SA182 Gr: F22

Stainless Steel : ASME SA182 Gr: F321

b) Butt-Welding fittings

Butt-welding fittings shall be manufactured as per the relevant standards to the following material
specification:

Carbon Steel (Low Temperature Service) c ASME SA420 GrWPLE

Carbon Steel (High Temperature Service) : ASME SA234 Gr:'WPB

Alloy Steel (High Temperature Service) . ABME SA234 Gr:'WP11, ASME SA234 Gr:WpP22
Stainless Steel : ASME SA403 GrWP321

2.3 Heat treatment
The fittings shall be properly heat treated as per the relevant material specification.

2.4 Dimensions, Tolerances and Finish

The dimensions and tolerances, shall be strictly as per ASME B16.11 for forged steel fittings, socket
welding and threaded, B16.9 for factory made wrought steel Butt-Welding fittings. For allowable
imperfections and finish of the fittings relevant clause as per ASME SA234/ SA403/ SA420 shall be
applicable for carbon alloy and stainless steel fittings.

Revisions: Clause 8.1 APPROVED:

INTERPLANT MATERIAL RATIOMALISATION
COMMITTEE - MRC (SMC+RP)

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

Dt: 31-03-2022 Dt: Year: HPEP, H yderahad Corp. R&D 01-08-1980
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PAGE 2of5 :

All fittings shall be shot blasted both inside and outside to remove rust, scale and other foreign
materials. The surface shall be clean, smooth and without any scales, burrs etc.

Vendor shall note the method to be employed in their Quality Assurance Plan for approval by BHEL
representative/Customers.

2.5 [Edge Preparation

Unless otherwise specified, the butt welding fittings shall be supplied with edge preparation for
welding with the connecting pipe. The edge preparation shall be as per ASME B 16.25.

3 CHEMICAL COMPOSITION AND PROCESS

3.1 Carbon percentage shall be limited as specified in the following table

Connecting pipe
51 Ne. Grade wall thickness | S
] A105, WPC All 025
2 WPB, WPBW Al p:25

3.2  Fittings shall be of seamless construction only unless otherwise specified in the purchase order.
Fittings of nominal bore NB 50 and below shall be of forged construction only.

3.3 Fittings shall be forged, wherever specified in the purchase order. The forgings must be as close
as possible to the final shape and size.

3.4  All the plates used for manufacturing of plate formed fittings shall be ultrasonically tested by either
of the following:

i) ASME SA 435 and acceptance standards as in SA 435 except that adjacent discontinuity
indications shall be separated from each other by a distance equal to or no longer than the
larger of the indications, unless both the adjacent defects can be contained in a circle of
diameter equal to the acceptance standards of a single defect,

i) ASME SA 578 and acceptance standard shall be as per Level-1 of SA 578

4 INSPECTION AND CERTIFICATION

41 Mechanical and Chemical Testing

Material used for manufacture of the fittings shall be tested for mechanical properties and chemical
composition as relevant material standards.

4.2 Magnetic particle Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be magnetic particle
examined after final heat treatment in accordance with practice ASME SE7O02 for all carbon steel and
alloy steel fittings for all schedule for sizes 2" inclusive and above.

4.3 Liquid Penetrant Examination

Knuckle of reducers, outer bend portion of elbows and neck portion of tees shall be liquid penetrant
examined after final heat treatment in accordance with practice ASME SE165 for all stainless steel
fittings for all schedules for sizes 2" inclusive and above.
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4.4 Acceptance Criteria for MPE and LPE Tests

The acceptance criterial for MPE and LPE tests shall be in accordance with Appendix 6 and 8 of ASME,
Sec. VI Div. 1

All surfaces to be examined shall be free of:

a) relevant lines indications.
b) relevant rounded indications greater than 3/16 inch.
¢} Four or more relevant rounded indications in a line separated by 1/16 inch or less (edge to edge)

d) An indication of imperfection may be larger than the imperfection that causes it, however, the size of
the indication is the basis for acceptance evaluation.

4.5 Wrinkles
The inner bend portion of Elbows shall be free from wrinkles and Tool marks.

4.8 Inter Granular Corrosion (IGC) Test for Austenitic Stainless Steel
4.6.1 All stainless steel fittings shall be supplied in solution heat-treated condition.

4.6.2 Solution annealing for stainless steel fittings shall be carried out again after weld repairs.
4.6.3  For all stainless steel fittings 1GC test shall have to be conducted as per the following:
ASTM A 262 Practice "B" with acceptance criteria of "60 mils/year (max.)".

Or

ASTM A262 Practice E with acceptance criteria of no cracks at 20X magnification and microstructure
to be observed at 250X magnification shall ensure the absence of any cracks/ fissures. When testing
is conducted as per practice 'E’ photograph of microstructure shall be submitted for record.

4.6.4 When specifically asked for in MR for high temperature application of some grades of
austenitic stainless steel (e.g. 35309, 310,316,316H etc.) ASTM A 262 Practice "C" with acceptance
criteria of "15 mils/year® shall have to be conducted.

4.6.5 For the IGC test as described in Clauses 4.6.3 & 4.6.4, two nets of samples shall be drawn
from each solution treatment lot, one set corresponding to the highest carbon content and other set to
the highest fitting thickness.

4.6.6 For dual grades of S8 where specified, chemical composition and mechanical properties of
both grades specified shall be ensured.

5 CERTIFICATE
5.1  All fittings shall be delivered along with test certificates in English.

5.2 Fittings to material specification ASME SA105, SA182 Gr.F22, SAZ34 Gr. WPB and WP22 shall
be inspected and the test certificates shall be countersigned by an inspecting authority approved under
Appendix *C" of Indian Boiler Regulations.

5.3 Fittings to material specification ASME 350 Gr.LF1, SA 182 Gr.F321, SA 420 Gr.WPL6 and SA
403 Gr. WP 321 shall be subjected to inspection by authorities nominated by BHEL and the test
certificates shall be countersigned by them.

5.4 Three original Test certificates shall be submitted.
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6 GUARANTEE CERTIFICATE

The supplier shall furnish a guarantee certificate stating that fittings supplied are capable of withstanding
without failure, leakage or impairment of their serviceability, a hydrostatic test pressure equal to that
prescribed for the specified matching pipe of equivalent material.

7 QUALITY PLAN

A quality plan incorporating the process adopted by the supplier and conforming to the requirements of
this specification shall be submitted for approval. Manufacturing shall commence only after the approval
of the quality plan by BHEL.

8 MARKING, PRESERVATION AND PACKING

8.1 Marking
The following details shall be punched on each fitting:

a) Manufacturer's name and trade mark

b) Pressure class (in case of socket welding fittings)

c¢) MNeminal size

d) Schedule No. (in case of butt welding fittings)

e) Type of fitting

f) Material specification grade

g) Melt No.

h) Test certificate number

i) Mark of inspection authority

i} BHEL Material Code
8.2 Presentation
Before despatch, the fittings shall be dried and cleaned and the entire surface shall be well coated with a
good quality rust preventive coating that will not become fluid and run-off at 65°C.
8.3 Packing

All fittings shall be provided with HDPE end covers to protect the weld edge preparation and to protect
the internal surfaces. The fittings shall be wrapped by bitumen paper/tar paper/ Polyethylene paper to
avoid water ingress during transit/handling in transporter's godown.

Fittings shall be packed in a sound closed wooden/steel box.

9 REFERRED STANDARDS (Latest Publications Including Amendments)

1} ASME B16.9 8) ASME SA350
2) ASME B16.11 9) ASME SA403
3) ASME B16.25 10) ASME SA420
4) ASME B18.28 11) ASME SA435
5) ASME 3A105 12) ASME SA578
B) ASME SA1B2 13)ASME SE165

7) ASME SA234 14) ASME SET09
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Annexure - 1: TEST CERTIFICATE PROFORMA FOR FORGINGS

SUPPLIER'S NAME AND ADDRESS
TEST CERTIFICATE FOR FORGINGS
1. Cuslomer 9, Reduction Ingot to Bloom,
2. TC Mo & Date: Ratia Bloom to Blank
3. POMo: 10.  Baich No.:
4. Process of Malting Ingot: 11, Heat/Melt No.
5. Deoxidisation Process: 12 Spec. No.
6. Forging Method: 13.  TestBar Size & MNos,
7. BHEL's Referenca for Approval of Bloom 14.  Supplier of the ingot / billet / Bloom and TC
B, Discard: Top % Botiom T reference,
15. FORGIMGS COVERED BY TEST CERTIFICATE
5.Ho. Drawing Mo. & Iberm Mo, Description Cuantity & Waeight
16 CHEMICALCOMPOSITION (PERCEMNT)
Element c 5 | Mn 5 P
Specn. M.
Actual Values
17 HEAT TREATMENT
(T be acoompanied by Recorder Charl, Whenever Cased Tor)
Condition Hating Rate, “Cihe Temp, °C Soaking Time, Hrs Cooing rate, *Cihe | Codling Mediurn
18 MECHAMICAL PROPERTIES
TS [V.5. 0.50.2%|% Elongation % RA. | Hardness BN | ITeact Shred Tt
Mimm?® | Proof Méimm? | 56550 GL | Min. {Min_2 values) ey Angle of Dia Dfﬂ Rasull
As par Min
Specn. Ma.
Actual Values
18 SURFACE FINISH
(When called Tor in the order / drg,)
20, DIMEMSIONAL INSPECTION
21,  MNOM-DESTRUCTIVE TESTS
Mature of Test Accaptance level '"ml Range Results Any ather detail
Ultrasonec
Radiographic
Crve penetrant’ Magnetic Parice
o METALLOGRAPHIC EXAMINATION
d {To be conducted If called for and pholo micrographs to be attached along with a repart)
Location of Sample Elchant used Magnification Congliteent obsered Relativets
Microstructure Macroatch Inclusion Raling
21 OTHER TESTS IF ANY (MICRQSCOPIC, SULPHUR PRINTS IGC ETC)
24,  IDENTIFICATION OF FORGINGS AS PER PURCHASE SPEC.
\We heraby certify that the items menticned above have been tested and inspected in our presence and are found to be in accordance with drawings,
specifications and purchase order.
SIGMNATLUIRE, NAME & SEAL OF THE SIGMATURE, NAME & SEAL OF THE
INSPECTING QFFICER CHIEF OF QUALITY CONTROL /
DATE: CHIEF METALLURGIST OF THE SLIPPLIER
CIATE:
INSTRUCTIONS

a) Details of all heat treatment processes camied out should be furnished sequentally in 17.

b)  Test cerfilicates are io be furnished as per purchase order and specilication, in A4 size preferably in fransparent pager
c) Al the enbries including signature should be in Diock colous ink.

d)  If testing is done by cutside agencies, the onginal TCs shall be fumished.

) The actual TC may run into more than one Ad size paper, if needed, to facilitate filling up of details.
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SPECIFICATION OF STAINLESS STEEL TEMPERATURE STUB SCREWED

SCOPE:

TYPE, FOR MEDIUM PRESSURE (UP TO 40 Kg/cm2)

This standard specifies the requirement of Stainless Steel temperature stub screwed type.

TECHNICAL REQUIREMENTS:

All technical requirements as per Specification: AA7326101 except the material as per

ASTM A182 F316L.
VARIANT TABLE:
Si. no.| Spec | Material code | Description Material
variant
1. 01 TC9767390014 STUB SLANT IMMER SS316L SCRW M33X2-F L=6| A182 F316L
2. 02 TC9767390022 STUB STRT IMMER SS316L SCRW M33X2-F L=64| A182 F316L
3. 03 TC9767390030 | STUB STRT IMMER SS316L SCRW M33X2-F L=45| A182 316L
PREPARED BY: APPROVED BY: DATE: 22.09.2018
BASAVARAJU B.S/M.A.H
COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHEL.
It must be used directly or indirectly in any way detrimental to the interest of the
REF-DOC company.




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

¢ used directly or Indirectly in any way detrimental 1o the Interest of the company.

It must not

AA 7326101

el
Hﬂfl CORPORATE STANDARD Rev. No. 01

PAGE 1 OF 4

TEMPERATURE STUB, SCREWED TYPE, FOR MEDIUM PRESSURE

1.0
1.1

1.2

2.0

2.1

2.2

3.0
3.1
3.2

3.3

34

3.5

4.0

(UP TO 40 Kg/cm?)
SCOPE:

This standard SEeciﬁes the requirements of temperature stubs for nominal pressure
up to 40 Kg/cm®, for slant immersion for main pipe O.D's 88.9 to 159 mm and for straight
immersion for main pipe 0.0's of 168.3 mm and above with carbon steel materials.

These stubs are used for insertion of thermowells of temperature measuring instruments
for media demineralised water, oil, fuel gas etc.
DESIGNATION:

A temperature stub for straight immersion carbon steel material length 45 mm pressure
40 kg/cm?® to this standard shall be designated as follows.

On Drawings and Indents :

Material specification column : AA 732 61 01
Description column : TEMP STUB STRT IMRTN L45 PR. 40
Material code column © AAT32 6101329

On Enquiries and Purchase orders:

In addition to incorporating the above details, a copy of this standard shall be enclosed.
TECHNICAL REQUIREMENTS:

Material: Carbon steel material of ASTM A105 up to temperature of 0 — 425°C.

The dimensions of temperature stub for slant immersion are given in table 1. These
stubs are used for main pipe 0.D's of 88.9 to 159 mm.

The dimensions of temperature stub for straight immersion are give in table 2. These
stubs are used for the main pipe 0.D's of 168.3 mm and above.

For installation of thermowells in pipe O.0's 88.9 mm below larger pipe section of O.D
88.9 mm should be used. The mounting details are given in Annexure — 1.

The treading connection of the stub is M33 x 2 (6g)
TEST CERTIFICATES:

Three copies of the material test cerlificates, counter-signed by an authority recognized
by IBR are to be supplied.

APPROVED :

Revisions : INTERPLANT

CL 18.6.10 of MOM of WG-M&CD

STANDARMAATION COMMITTEE- (WG-M&CD))

Rev. No. 01 Amd.No. Prepared Issued D, of 1st Issue

D= D1.10.2005 Dt : Year : HYDERABAD Corp. R&D MARCH, 1986
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5.0 MARKING

5.1 The following details shall be marked on each stub

a) Manufacturer's name or trade mark.
b} Material specification
¢} Thread size

6.0 PACKING
Each stub shall be applied with suitable rust preventive coating and suitably packed in

batches of ten numbers each and supplied with plastic end caps.

F55
LI i~ T

3%

i5"

CONNECTION SIZE M 33X ]

1.5

= 1- TEMPEEAIUVE 1 &
SLANT  IHMMERSION

TABLE 1. TEMPERATURE STUB FOR SLANT IMMERSION

0.D. of Main Thermowell Length of
pipe (mm) insertion The Material Sub Code
Length (L1) stub (1)
88.9 mm to
159 mm 150 64 ASTM A105 019

NOTE: 1) These stubs are used for O.D's of main pipe 88.9 to 159 mm.
2) In case a suitable pipe bend is available, a straight stub can be used instead of slant
stub to this standard.
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it N e i

1

Fi6.2. TEWPERATURE STUS FOR
STRAIGHT IMMERSION

TABLE -2 : TEMPERATURE STUB FOR STRAIGHT IMMERSION

0.D. of Main Thermowell Length of
pipe (mm) insertion The Material Sub Code
Length (L1) stub (1)

168.3 150 64 ASTM A105 310
193.7 150 64 ASTM A105 310
2191 150 45 ASTM A105 329
273.0 150 45 ASTM A105 329
3239 175 45 ASTM A105 329
3556 175 45 ASTM A105 329
406.4 250 45 ASTM A105 329
508.0 250 45 ASTM A105 329

Above 508.0 325 45 ASTM A105 329

NOTE: 1) These stubs are used for 0.D of main pipe having 168.3 mm and above.
2) For 12 digit material code suffix sub code to the standard number
3) Specific requirements of the plant shall be covered by plant annexure to this standard.




AA 7326101

Rev. No. 01

CORPORATE STANDARD

PAGE 4 OF 4

THERMOWELL INSTALLATION, (ANNEXURE!

INSTALLATION TYPE -1
FOR MAIN PIPE 0D'S 88.9mm to158mm

INSTALLATION TYPE-2
FOR MAIN PIPE OD'S BB.amm BELOW

INSTALLATION TYPE-3
FORMAIN PIPE OD'S88.9mm BELOW

INSTALLATION TYPE-4&

MAIN PIPE 00168.3 mm & ABOVE




COLLECTIVE NO: B7B1Z44749 Doc no. HY:MM:ATC:GEM:Rev 04

Additional Technical Conditions for Purchase orders through GEM
Buyer Added Bid Specific Additional Terms & Conditions (ATC)

1. PRE-QUALIFICATION CRITERIA:

1.1 TECHNICAL: As per GeM Tender and Technical Specifications
1.2 FINANCIAL: As per GeM Tender.

1.3 Submission of Integrity Pact duly signed: Not applicable

1.4 Bidder must not be admitted under Corporate Insolvency Resolution Process or Liquidation as
on date, by NCLT or any adjudicating authority/authorities and shall submit undertaking
(Annexure-4) to this effect.

1.5 Customer Approval: Applicable. Please refer to SCC (Annexure-19). Vendor should be

approved by BHEL/End customer. Bids from approved vendors shall be qualified.

Explanatory Notes for the PQR:

i. 'Supplied'in PQR - 1.1 means, bidder should have delivered the . Bidder shall submit
the relevant documents against the above PQRs inclusive of Purchase order (wherein PO no.,
date, etc. is legible) along with proof of supply (i.e. - Completion Certificate/ Copy of Invoices /
LR Copies/ Store Receipt Vouchers/ Payment Advice etc.) in the respective attachments in their
offer in support of PQR. The “"Contract” referred in Technical PQR may be Rate Contract/
Framework Agreement/ Purchase Order/ Work Order.

ii. Bidder to submit Audited Balance Sheet and Profit and Loss Account for the respective years as
indicated against Financial Turnover PQR — 1.2 above along with all annexures.

iii. In case of audited Financial Statements have not been submitted for all the three years as
indicated against Financial Turnover PQR above, then the applicable audited statements
submitted by the bidders against the requisite three years, will be averaged for three years i.e.
total divided by three.

iv. If Financial Statements are not required to be audited statutorily, then instead of audited
Financial Statements, Financial Statements are required to be certified by Chartered Accountant.

v. Credentials furnished by the bidder against "PRE-QUALIFYING CRITERIA" shall be verified from
the issuing authority for its authenticity. In case, any credential (s) is/are found to be spurious,
offer of the bidder is liable to be rejected. BHEL reserves the right.

vi. Price Bids of only those bidders shall be opened who stand qualified after compliance of QR -
1.1to 1.5

Page 1 of 30 Signature of the bidder with seal
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2. | SCOPE OF SUPPLY:

) Supply of items as per tender Specification
(i) Supply of items (mentioned in tender) to project site on F.O.R. Destination Basis.

Unloading of materials at Destination/ Site shall be in BHEL's scope.

3. | PRICE BASIS:

Price in INR should be quoted for F.O.R. DESTINATION basis. Delivery location shall be as per Tender
specification

4. | TAXES & DUTIES:

4.1 The Supplier/Vendor shall pay all (save the specific exclusions as enumerated in this clause) taxes,
fees, license, charges, deposits, duties, tools, royalty, commissions, other charges, etc. which may be levied
on the input goods & services consumed and output goods & services delivered in course of his
operations in executing the contract. In case BHEL is forced to pay any of such taxes/duties, BHEL shall
have the right to recover the same from his bills or otherwise as deemed fit along with the applicable
overheads @5% and interest on the total value (i. e. amount paid by BHEL + overhead)

However, provisions regarding GST on output supply (goods/service) and TDS/TCS as per Income Tax
Act shall be as per following clauses.

4.2 GST (Goods and Services Tax)

4.2.1 GST as applicable on output supply (goods/services) are excluded from Supplier/Vendor's scope;
therefore, contractor’s price/rates shall be exclusive of GST. Reimbursement of GST is subject to
compliance of following terms and conditions. BHEL shall have the right to deny payment of GST and to
recover any loss to BHEL on account of tax, interest, penalty etc. for non-compliance of any of the
following condition.

4.2.2 The admissibility of GST, taxes and duties referred in this chapter or elsewhere in the contract shall
be limited to direct transactions between BHEL & its Supplier/Vendor. BHEL shall not consider GST on
any transaction other than the direct transaction between BHEL & its Supplier/Vendor.

4.2.3 Supplier/Vendor shall obtain prior written consent of BHEL before billing the amount towards
such taxes. Where the GST laws permit more than one option or methodology for discharging the
liability of tax/levy/duty, BHEL shall have the right to adopt the appropriate one considering the amount
of tax liability on BHEL/Client as well as procedural simplicity with regard to assessment of the liability.
The option chosen by BHEL shall be binding on the Contractor for discharging the obligation of BHEL in
respect of the tax liability to the Supplier/Vendor.

Page 2 of 30 Signature of the bidder with seal
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4.2.4 Supplier/Vendor has to submit GST registration certificate of the concerned state. Supplier/Vendor
also needs to ensure that the submitted GST registration certificate should be in active status during the
entire contract period.
4.2.5 Supplier/Vendor has to issue Invoice/Debit Note/Credit Note indicating HSN/SAC code,
Description, Value, Rate, applicable tax and other particulars in compliance with the provisions of
relevant GST Act and Rules made thereunder.
4.2.6 Supplier/Vendor has to submit GST compliant invoice within the due date of invoice as per GST
Law. In case of delay, BHEL reserves the right of denial of GST payment if there occurs any hardship to
BHEL in claiming the input thereof. In case of goods, Supplier/Vendor has to provide scan copy of invoice
& GR/LR/RR to BHEL before movement of goods starts to enable BHEL to meet its GST related
compliances. Special care should be taken in case of month end transactions.
4.2.7 Supplier/Vendor has to ensure that invoice in respect of such services which have been
provided/completed on or before end of the month should not bear the date later than last working
day of the month in which services are performed.
4.2.8 Subject to other provisions of the contract, GST amount claimed in the invoice shall be released
on fulfilment of all the following conditions by the Supplier/Vendor: -

a) Supply of goods and/or services have been received by BHEL.

b) Original Tax Invoice has been submitted to BHEL.

c) Supplier/Vendor has submitted all the documents required for processing of bill as per contract/
purchase order/ work order.

d) In cases where e-invoicing provision is applicable, Supplier/Vendor is required to submit invoice
in compliance with e-invoicing provisions of GST Act and Rules made thereunder.

e) Supplier/Vendor has filed all the relevant GST return (e.g. GSTR-1, GSTR-3B, etc.) pertaining to the
invoice submitted and submit the proof of such return along with immediate subsequent invoice.
In case of final invoice/ bill, contractor has to submit proof of such return within fifteen days from
the due date of relevant return.

f) Respective invoice has appeared in BHEL's GSTR - 2A for the month corresponding to the month
of invoice and in GSTR-2B of the month in which such invoices has been reported by the
contractor along with status of ITC availability as “YES” in GSTR-2B. Alternatively, BG of appropriate
value may be furnished which shall be valid at least one month beyond the due date of
confirmation of relevant payment of GST on GSTN portal or sufficient security is available to adjust
the financial impact in case of any default by the Supplier/Vendor.

g) Supplier/Vendor has to submit an undertaking confirming the payment of all due GST in respect
of invoices pertaining to BHEL.

4.2.9 Any financial loss arises to BHEL on account of failure or delay in submission of any document as
per contract/purchase order/work order at the time of submission of Tax invoice to BHEL, shall be
deducted from Supplier/Vendor's bill or otherwise as deemed fit.

Page 3 of 30 Signature of the bidder with seal
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4.2.10 TDS as applicable under GST law shall be deducted from Supplier/Vendor's bill.

4.2.11 Supplier/Vendor shall comply with the provisions of e-way bill wherever applicable. Further
wherever provisions of GST Act permit, all the e-way bills, road permits etc. required for transportation
of goods needs to be arranged by the contractor.

4.2.12 Supplier/Vendor shall be solely responsible for discharging his GST liability according to the
provisions of GST Law and BHEL will not entertain any claim of GST/interest/penalty or any other liability
on account of failure of Supplier/Vendor in complying the provisions of GST Law or discharging the GST
liability in a manner laid down thereunder.

4.2.13 In case declaration of any invoice is delayed by the vendor in his GST return or any invoice is
subsequently amended/altered/deleted on GSTN portal which results in any adverse financial implication
on BHEL, the financial impact thereof including interest/penalty shall be recovered from the
Supplier/Vendor's due payment.

4.2.14 Any denial of input credit to BHEL or arising of any tax liability on BHEL due to noncompliance of
GST Law by the Supplier/Vendor in any manner, will be recovered along with liability on account of
interest and penalty (if any) from the payments due to the Supplier/Vendor.

4.2.15 In the event of any ambiguity in GST law with respect to availability of input credit of GST charged
on the invoice raised by the contractor or with respect to any other matter having impact on BHEL, BHEL's
decision shall be final and binding on the Supplier/Vendor.

4.2.16 Variation in Taxes & Duties:

Any upward variation in GST shall be considered for reimbursement provided supply of goods and
services are made within schedule date stipulated in the contract or approved extended schedule for the
reason solely attributable to BHEL. However downward variation shall be subject to adjustment as per
actual GST applicability.

In case the Government imposes any new levy/tax on the output service/goods after price bid opening,
the same shall be reimbursed by BHEL at actual. The reimbursement under this clause is restricted to the
direct transaction between BHEL and its Supplier/Vendor only and within the contractual delivery period
only.

In case any new tax/levy/duty etc. becomes applicable after the date of Bidder's offer but before opening
of the price Bid, the Bidder/ Supplier/Vendor must convey its impact on his price duly substantiated by
documentary evidence in support of the same before opening of price bid. Claim for any such impact
after opening the price bid will not be considered by BHEL for reimbursement of tax or reassessment of
offer.

4.3 Income Tax:

TDS/TCS as applicable under Income Tax Act, 1961 or rules made thereunder shall be
deducted/collected from Supplier/Vendor's bill.

Page 4 of 30 Signature of the bidder with seal
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MATERIAL DISPATCH CLEARANCE CERTIFICATE (MDCC): MDCC shall be
issued by BHEL. No material shall be dispatched by supplier unless and until
Material Dispatch Clearance Certificate (MDCC) issued by BHEL Site. In case any
material is dispatched without MDCC and any loss is incurred by Supplier/Vendor
for any reason whatsoever, BHEL shall not be responsible in any manner to
compensate the supplier in this regard.

Deviation is not
acceptable

INSPECTION / INSPECTION & TESTING AT SUPPLIERS WORKS:

BHEL reserves the right to inspect the material during manufacturing and also to
get tested the material under dispatch from third party. The test results of third-
party test shall be final and binding on the Supplier/Vendor.

BHEL will reserve the right to inspect/test the material during/after manufacturing
at suppliers’ works, and/or at BHEL Site. In case of rejection at any stage,
Supplier/Vendor shall be liable to replace the materials at his own cost.

Refer to the
“"Annexure - 19:
SPECIAL
CONDITIONS OF
CONTRACT &
BOM”

DELIVERY:

a). If the delivery of supply as detailed above gets delayed beyond the delivery
period, the Supplier/Vendor shall request for a delivery extension and BHEL at its
discretion may extend the Contract. However, if any 'Delivery extension’ is granted
to the Supplier/Vendor for completion of supply, due to backlog attributable to the
Supplier/Vendor, then it shall be without prejudice to the rights of BHEL to impose
LD for the delays attributable to the Supplier/Vendor.

b). In case BHEL increase the quantity during currency of the contract in line with
quantity variation clause GeM bid, delivery extension on pro-rata basis shall be
given for supply of these additional quantity.

Refer to the
“"Annexure - 19:
SPECIAL
CONDITIONS OF
CONTRACT &
BOM”

TRANSIT INSURANCE:

Transit Insurance of material is in Supplier/Vendor's scope. Supplier/Vendor shall
insure the material at their cost for transportation.

Deviation is not
acceptable

PAYMENT TERMS:

a). FOR NON MSE Bidders, 100% payment shall be released within 90 days from
the date of acknowledged receipt & acceptance of material at site and submission
of billing documents as mentioned in sl. no. 10 below.

b) FOR MSE Bidders, 100% payment shall be released within 45 days from the date
of

acknowledged receipt & acceptance of material at site and submission of billing
documents as mentioned in sl. no. 10 below.

c) FOR MEDIUM ENTERPRISES Bidders, 100% payment shall be released within 60
days upon receipt & acceptance of material at site and submission of billing
documents as mentioned in sl. no. 10 below.

Deviation is not
acceptable

Page 5 of 30
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However, GST amount shall be reimbursed in line with compliance to GeM Clauses
of Taxes & Duties

Note:

A). Above due date is reckoned from the date of Receipt of material or 15 days
from the date

of submission of complete set of documents as per PO whichever is later.
Objections, if any on the invoice, available on SUVIDHA portal need to be closed. In
such

instances, due date is reckoned from the closure of objections.

Vendors are advised to get familiarized with the document exchange feature on
SUVIDHA portal.

Payment will be made for Material accepted value.

B). MSEs (covered under MSME Act) need to register and renew periodically and
update the

same with BHEL

C). The taxes that are reimbursed are limited to applicable taxes as on the Purchase
Order

delivery date or the amount actually paid whichever is less.

D). Adherence to the above time schedule of payment is contingent upon Bidder
complying

with GST provisions and availment of Input Tax Credit by BHEL before the date of
payment.

E). In case of packaged items, 10% of supply value will be retained till completion
of total

supplies.

F). Bidders to comply with respective Taxes and Duties clauses on GST
requirements

G). MSE benefits are not applicable to Traders/Wholesalers registered as MSEs

H). In respect of procurement of goods or services from Micro, Small and Medium
enterprises (MSMEs), the settlement of invoice shall be only through any of the
TReDS platform ((i.e RXIL, Mixchange, Invoicemart, KReDX), authorised by the
Reserve Bank of India. Supplier will have the option to change the TReDS platform
from the dropdown menu on Suvidha portal of BHEL, at

the time of invoice submission. Wherever the Trade Receivable is accepted by BHEL,
the same shall be validated by the Unit on the respective TReDS platform selected
by the supplier. The routing of invoices through the TReDS platform shall not be
construed as mandating discounting of such invoices and the MSMEs supplier shall
have the option to avail or not avail financing or discounting of its receivables on
the TReDS platform. In case discounting is not availed by the supplier on TReDS, the
trade receivables will be paid through TReDS as per the payment timelines indicated
in the contract."

b) NO INTEREST PAYABLE TO CONTRACTOR

No interest shall be payable on the security deposit or any other money due to the

Page 6 of 30 Signature of the bidder with seal
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contractor”.

10. | DOCUMENTS REQUIRED ALONG WITH DISPATCH OF MATERIAL/BILLING Deviation is not
DOCUMENTS: acceptable

The following documents are required to be sent immediately on dispatch of
material to BHEL

HPEP:

* Two numbers of Original Tax Invoice/ e-invoice of GST Portal, if applicable.

* Packing list -Clearly showing number of packages, gross weight and net weight.
* Test/Warranty/Guarantee certificates, O&M Manual (if specified in ANNEXURE)
* Insurance intimation/declaration certificate.

* Pre-dispatch Inspection report/Third party Inspection certificates.

* Consignee copy of LR signed and stamped by Customer/Site representative for
DD items.

* E-waybill

* Any other documents as specified in SCC.

Upload of Documents is mandatory for material Entry. Softcopies of the above
documents shall

be uploaded in SUVIDHA portal

https://suvidha.bhel.in/suvidha/

or

https://hpep.bhel.com/mm/main.jsp Vendor Bills tab.

immediately after dispatch of the material.

Upload of Documents is mandatory for material Entry.

Page 7 of 30 Signature of the bidder with seal
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11. | BANK DETAILS FOR EMD & PERFORMANCE SECURITY SUBMISSION: Need to be
For Electronic Fund Transfer the details are as below: submitted, if
EMD/Performan
a) Name of the Beneficiary: Bharat Heavy Electricals Limited ce Security is
applicable

b) Bank Particulars (Details of Respectively executing region):
Name of the Company - BHARAT HEAVY ELECTRICALS LTD.
Address of the COMPANY - .....ccviiic s
Name of the bank -
Bank branch - ... BRANCH
City
Branch code -
Account Number — ... Account type -

12. | EMD: Applicable / Not Applicable. Not Applicable
12.1 Every tender must be accompanied by the prescribed amount of Earnest
Money Deposit

(EMD) in the manner described herein.

Wherever the quantity is to be split on two or more suppliers, amount of EMD
may be based on

the maximum quantity envisaged on one Supplier.

i. EMD shall be furnished before tender opening / along with the offer in full as
per the

amount indicated in the NIT.

ii. The EMD up to an amount of Rs. .. XXXXX............ is to be paid only in the
following forms:

a) Electronic Fund Transfer credited in BHEL account (before tender opening).
b) Banker's cheque/ Pay order/ Demand draft, in favour of ‘Bharat Heavy
Electricals

Limited" and payable at Regional HQ issuing the tender (along with offer).

c) Fixed Deposit Receipt (FDR) issued by Scheduled Banks/ Public Financial
Institutions as defined in the Companies Act (FDR should be in the name of the
Contractor, a/c BHEL marking lien in favour of BHEL) (along with offer). The
Fixed

Deposit in such cases shall be valid for a period of 45 (forty-five) days beyond
the

final bid validity period.

d) Bank Guarantee from any of the Scheduled Banks. In such cases shall be valid
for

a period of 45 (forty-five) days beyond the final bid validity period.

Page 8 of 30 Signature of the bidder with seal
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e) Insurance Surety Bonds.

In case the EMD is more than Rs. Two lakh and in case of foreign bidders, it may
be

in the form of a bank guarantee (in equivalent Foreign Exchange amount, in
case of

foreign bidders) issued/ confirmed from any of the scheduled commercial bank
in

India in the prescribed format. The EMD shall remain valid for a period of 45
(fortyfive) days beyond the final bid validity period.

iii. No other form of EMD remittance shall be acceptable to BHEL.

12.2 EMD by the Bidder will be forfeited as per NIT conditions, if:

i. The bidder withdraws or amends its/his tender or impairs or derogates from
the tender

in any respect within the period of validity of the tender or if the successful
bidder fails

to furnish the required performance security within the specified period
mentioned in

the Tender.

ii. EMD by the Bidder shall be withheld in case any action on the tenderer is
envisaged

under the provisions of extant “Guidelines on Suspension of business dealings
with

suppliers/ contractors” and shall be forfeited in case of suspension

12.3 Subject to Clause 12.2 above, EMD of the unsuccessful bidders shall be
returned at the

earliest after expiry of the final bid validity period and latest by the 30th day
after the award of

the contract. However, in case of two packet or two stage bidding, EMD of
unsuccessful bidders

during first stage i.e., technical evaluation etc. shall be returned within 30 days
of declaration of

result of first stage i.e. technical evaluation etc.

12.4 EMD of successful Bidder shall be refunded on conclusion of the order/
receipt of a

performance security as mentioned in NIT.

12.5 EMD shall not carry any interest.

12.6 Micro and Small Enterprises (MSEs) or Startups as recognized by
Department for

Promotion of Industry and Internal Trade (DPIIT) shall be exempted from
payment of EMD.
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13 | PERFORMANCE SECURITY: Applicable / Not Applicable. Not Applicable

13.1 Successful bidder awarded the contract should deposit 5% of the contract
value as performance security towards fulfilment of all contractual obligations,
including warranty obligations.

13.2 Performance Security is to be furnished within 14 days after issuance of
Contract/PO and should remain valid for a period of 60 (sixty) days beyond the
date of completion of all

contractual obligations of the Supplier/Vendor, including warranty obligations.
13.3 Modes of deposit:

a) Performance security may be furnished in the following forms:

i. Local cheques of Scheduled Banks (subject to realization)/ Pay Order/Demand
Draft/ Electronic Fund Transfer in favour of ‘Bharat Heavy Electricals Limited' and
payable at Regional HQ

ii. Bank Guarantee from Scheduled Banks / Public Financial Institutions as defined
in the Companies Act. The Bank Guarantee should be in the prescribed format
of BHEL.

iii. Fixed Deposit Receipt (FDR) issued by Scheduled Banks / Public Financial
Institutions as defined in the Companies Act (FDR should be in the name of the
Contractor, a/c BHEL).

iv. Securities available from Indian Post offices such as National Savings
Certificates,

Kisan Vikas Patras etc. (held in the name of Contractor furnishing the security
and duly endorsed/ hypothecated/ pledged, as applicable, in favour of BHEL). v.
Insurance Surety Bond.

Note: BHEL will not be liable or responsible in any manner for the collection of
interest

or renewal of the documents or in any other matter connected therewith.

b) In case of GTE tenders, the performance security should be in the same currency
as the

contract and must conform to Uniform Rules for Demand Guarantees (URDG 758)
- an

international convention regulating international securities.

13.4 The performance security will be forfeited and credited to BHEL's account in
the event of

a breach of contract by the Supplier/Vendor as provided herein or elsewhere in
the

Contract/PO.

13.5 Performance Security shall be refunded to the Supplier/Vendor without
interest, after the
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Supplier/Vendor duly performs and completes the contract in all respects but not
later than

60(sixty) days of completion of all such obligations including the warranty under
the contract.

13.6 The Performance Security shall not carry any interest.

13.7 There is no exemption of Performance security deposit submission for MSE

Vendors.
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14. | BREACH OF CONTRACT, REMEDIES AND TERMINATION:
14.1 The following shall amount to breach of contract:
l.  Non-supply of material/ non-completion of work by the Supplier/Vendor within scheduled
delivery/ completion period as per contract or as extended from time to time.

ll.  The Supplier/Vendor fails to perform as per the activity schedule and there are sufficient
reasons even before expiry of the delivery/ completion period to justify that supplies shall be
inordinately delayed beyond contractual delivery/ completion period.

lIl.  The Supplier/Vendor delivers equipment/ material not of the contracted quality.

IV.  The Supplier/Vendor fails to replace the defective equipment/ material/ component as per
guarantee clause.

V.  Withdrawal from or abandonment of the work by the Supplier/Vendor before completion as
per contract.

VI. Assignment, transfer, subletting of Contract by the Supplier/Vendor without BHEL's written
permission resulting in termination of Contract or part thereof by BHEL.

VIl. Non-compliance to any contractual condition or any other default attributable to
Supplier/Vendor.

VIIl. Any other reason(s) attributable to Vendor towards failure of performance of contract.
In case of breach of contract, BHEL shall have the right to terminate the Purchase Order/
Contract either in whole or in part thereof without any compensation to the Supplier/Vendor.

IX. Any of the declarations furnished by the contractor at the time of bidding and/ or entering
into the contract for supply are found untruthful and such declarations were
of a nature that could have resulted in non-award of contract to the contractor or could
expose BHEL and/ or Owner to adverse consequences, financial or otherwise.

X. Supplier/Vendor is convicted of any offence involving corrupt business practices, antinational
activities or any such offence that compromises the business ethics of BHEL, in violation of
the Integrity Pact entered into with BHEL has the potential to harm the overall business of
BHEL/ Owner.

Note-Once BHEL considers that a breach of contract has occurred on the part of
Supplier/Vendor, BHEL shall notify the Supplier/Vendor by way of notice in this regard.
Contractor shall be given an opportunity to rectify the reasons causing the breach of contract
within a period of 14 days.

In case the contractor fails to remedy the breach, as mentioned in the notice, to the
satisfaction of BHEL, BHEL shall have the right to take recourse to any of the remedial
actions available to it under the relevant provisions of contract.
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14.2 Remedies in case of Breach of Contract

i.  Wherein the period as stipulated in the notice issued under clause 14.1 has expired and
Supplier/Vendor has failed to remedy the breach, BHEL will have the right to terminate the
contract on the ground of "Breach of Contract" without any further notice to contractor.

i.  Upon termination of contract, BHEL shall be entitled to recover an amount equivalent to 10%
of the Contract Value for the damages on account of breach of contract committed by the
Supplier/Vendor. This amount shall be recovered by way of encashing the security
instruments like performance bank guarantee etc available with BHEL against the said
contract. In case the value of the security instruments available is less than 10% of the
contract value, the balance amount shall be recovered from other financial remedies (i.e.
available bills of the Supplier/Vendor, retention amount, from the money due to the
Supplier/Vendor etc. with BHEL) or the other legal remedies shall be pursued.

iii.  wherever the value of security instruments like performance bank guarantee available with
BHEL against the said contract is 10% of the contract value or more, such security instruments
to the extent of 10% contract value will be encashed. In case no security instruments are
available or the value of the security instruments available is less than 10% of the contract
value, the 10% of the contract value or the balance amount, as the case may be, will be
recovered in all or any of the following manners:

iv.  In case the amount recovered under sub clause (a) above is not sufficient to fulfil the amount
recoverable then; a demand notice to deposit the balance amount within 30 days shall be
issued to Supplier/Vendor.

v.  If Supplier/Vendor fails to deposit the balance amount within the period as prescribed in
demand notice, following action shall be taken for recovery of the balance amount:

a. from dues available in the form of Bills payable to defaulted Supplier/Vendor against the
same contract.

b. If itis not possible to recover the dues available from the same contract or dues are
insufficient to meet the recoverable amount, balance amount shall be recovered from any
money(s) payable to Supplier/Vendor under any contract with other Units of BHEL
including recovery from security deposits or any other deposit available in the form of
security instruments of any kind against Security deposit or EMD.
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vi.  In-case recoveries are not possible with any of the above available options, Legal action shall
be initiated for recovery against defaulted supplier/Vendor.

vii.  Itis an agreed term of contract that this amount shall be a genuine pre-estimate of damages
that BHEL would incur in completion of balance contractual obligation of the contract
through any other agency and BHEL will not be required to furnish any other evidence to the
Supplier/Vendor for the purpose of estimation of damages.

viii.  In addition to the above, imposition of liquidated damages, debarment, termination, de-
scoping, short-closure, etc., shall be applied as per provisions of the contract.

Note:
1) The defaulting Supplier/Vendor shall not be eligible for participation in any of the future
enquiries floated by BHEL to complete the balance work. The defaulting contractor shall mean
and include:
a. In case defaulted Supplier/Vendor is the Sole Proprietorship Firm, any Sole
Proprietorship Firm owned by same Sole Proprietor.
b. In case defaulted Supplier/Vendor is The Partnership Firm, any firm comprising of
same partners/ some of the same partners; or sole proprietorship firm owned by any
partner(s) as a sole proprietor.
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15. | BILL TO/ SHIP TO ADDRESS: For delivery location Refer to SCC (Annexure-19).
Other details will be provided during dispatch clearance
16. | GUARANTEE/WARRANTY: Annexure - 19: SPECIAL CONDITIONS OF CONTRACT &
BOM

17. | MICRO AND SMALL ENTERPRISES (MSE):

Any Bidder falling under MSE category shall furnish the following details & submit documentary
evidence/ Govt. Certificate etc. in support of the same along with their techno-commercial offer.
Others (excluding SC/ ST & Women
Owned)

Type under MSE  |SC/ST owned | Women owned

Micro

Small

Note: If the bidder does not furnish the above, offer shall be processed construing that the
bidder is not falling under MSE category.

a) MSE suppliers can avail the intended benefits in respect of the procurements related to
the Goods and Services only (Definition of Goods and Services as enumerated by Govt.
of India vide Office Memorandum F. No. 21(8)/2011-MA dtd. 09/11/2016 office of AS &
DC, MSME) and subsequent amendments & clarifications only if they submit along with
the offer, attested copies of Udyam Registration. Date to be reckoned for determining
the deemed validity will be the last date of Technical Bid submission. Non-submission of
supporting document in GeM portal will lead to consideration of their bids at par with
other bidders. No benefits shall be applicable for this enquiry if the above required
documents are not uploaded at the time of bid submission. Documents submitted by the
bidder shall be verified by BHEL for rendering the applicable benefits.

18. | 18. LIQUIDATED DAMAGE/ PENALTY:
In the event of delay in supply /part-supply of goods, Penalty as detailed below is leviable
a. Penalty of 0.5% per week or part there of shall be levied, limited to a max of 10% (ten percent) of
delayed portion value / order value as per PR.
b. Penalty applicable for delay in documentation is as per PR.
c. Date Reckoned for Penalty
- Indigenous Orders with delivery terms FOR HPEP: C Note date.
- Indigenous Orders (Others): Date of e-wayhbill.
d. Timelines as mentioned in the Annexure 20 will be considered for reckoning delivery.
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19. | INTEGRITY PACT (IP): Applicable / Not Applicable Not
Applicable

a) IP is a tool to ensure that activities and transactions between the Company and
its Bidders/ Supplier/Vendor are handled in a fair, transparent and corruption free
manner. Following Independent External Monitors (IEMs) on the present panel
have been appointed by BHEL with the approval of CVC to oversee
implementation of IP in BHEL.

Sl. No. IEM Email

1. Dr Sharath Kumar Acharya iem1@bhel.in
2. Mr R Mukundan iem2@bhel.in
3. Mr Madan Lal Meena iem3@bhel.in

b) The IP as enclosed with the tender is to be submitted (duly signed by authorized
signatory) along with techno-commercial bid (Part-I, in case of two/ three part
bid). Only those bidders who have entered into such an IP with BHEL would be
competent to participate in the bidding. In other words, entering into this Pact
would be a preliminary qualification.

c) Please refer Section-8 of IP for Role and Responsibilities of IEMs. In case of any
complaint arising out of the tendering process, the matter may be referred to any
of the above IEM(s). All correspondence with the IEMs shall be done through email
only.

Note:

No routine correspondence shall be addressed to the IEM (phone/ post/ email)
regarding the clarifications, time extensions or any other administrative queries, etc. on
the tender issued. All such clarification/ issues shall be addressed directly to the tender

issuing (procurement) department’s officials whose contact details are as per Clause no.
21 below.

20. | PREFERENCE TO MAKE IN INDIA: Not
Applicable

For this procurement, the local content to categorize a Supplier/Vendor as a Class |
local supplier/ Class Il local Supplier/Non-Local Supplier and purchase preferences to
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Class | local supplier, is as defined in Public Procurement (Preference to Make in India),
Order 2017 dated 04.06.2020 issued by DPIIT. In case of subsequent orders issued by
the nodal ministry, changing the definition of local content for the items of the GeM
Bid, the same shall be applicable even if issued after issue of this GeM Bid, but before
opening of Part-ll bids against this GeM Bid.
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20.1 Compliance to Restrictions under Rule 144 (xi) of GFR 2017:

I. Any bidder from a country which shares a land border with India will be eligible
to bid in this tender only if the bidder is registered with the Competent
Authority. The Competent Authority for the purpose of this Clause shall be the
Registration Committee constituted by the Department for Promotion of
Industry and Internal Trade (DPIIT).

[l.  “Bidder” (including the term ‘tenderer’, ‘consultant’ or ‘service provider' in
certain contexts) means any person or firm or company, including any member
of a consortium or joint venture (that is an association of several persons, or
firms or companies), every artificial juridical person not falling in any of the
descriptions of bidders stated hereinbefore, including any agency branch or
office controlled by such person, participating in a procurement process.

[ll. "Bidder from a country which shares a land border with India” for the purpose
of this
Clause means: -

a. An entity incorporated established or registered in such a country; or
b. A subsidiary of an entity incorporated established or registered in such
a country; or
¢. An entity substantially controlled through entities incorporated,
established or registered in such a country; or
. An entity whose beneficial owner is situated in such a country; or
. An Indian (or other) agent of such an entity; or
A natural person who is a citizen of such a country; or

™S 0o O

. A consortium or joint venture where any member of the consortium or
joint venture falls under any of the above.
IV. The beneficial owner for the purpose of (lll) above will be as under:

1. In case of a company or Limited Liability Partnership, the beneficial owner
is the natural person(s), who, whether acting alone or together or through
one or more juridical person, has a controlling ownership interest or who
exercises control through other means.

Explanation

a. "Controlling ownership interest” means ownership of or entitlement
to more than twenty-five per cent of shares or capital or profits of
the company.

“Control” shall include the right to appoint majority of the directors or to control the
management or policy decisions including by virtue of their shareholding or
management rights or shareholder’s agreements or voting agreements.
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2. In case of a partnership firm, the beneficial owner is the natural person(s)
who, whether acting alone or together, or through one or more juridical
person, has ownership of entitlement to more than fifteen percent of capital
or profits of the partnership.

3. In case of an unincorporated association or body of individuals, the beneficial
owner is the natural person(s), who, whether acting alone or together, or
through one or more juridical person has ownership of or entitlement to more
than fifteen percent of the property or capital or profits of the such association
or body of individuals.

4. Where no natural person is identified under (1) or (2) or (3) above, the
beneficial owner is the relevant natural person who holds the position of
senior managing official;

5. In case of a trust, the identification of beneficial owner(s) shall include
identification of the author of the trust, the trustee, the beneficiaries with
fifteen percent or more interest in the trust and any other natural person
exercising ultimate effective control over the trust through a chain of control
or ownership.

V. An Agent is a person employed to do any act for another, or to represent another
in dealings with third person. Note:

(i) The bidder shall provide undertaking for their compliance to this Clause, in
the format provided in Annexure-13.

(i) Registration of the bidder with Competent Authority should be valid at the
time of submission of bids and at the time of acceptance of the bids.

21 | Settlement of Dispute

If any dispute or difference of any kind whatsoever shall arise between BHEL and the Supplier/Vendor,
arising out of the contract for the performance of the work whether during the progress of contract
termination, abandonment or breach of the contract, it shall in the first place referred to Designated
Engineer for amicable resolution by the parties. Designated Engineer (to be nominated by BHEL for
settlement of disputes arising out of the contract ) who within 60 days after being requested shall give
written notice of his decision to the contractor. Save as hereinafter provided, such decision in respect of
every matter so referred shall forthwith be given effect to by the Supplier/Vendor who shall proceed
with the work with all due diligence, whether he or BHEL desires to resolve the dispute as hereinafter
provided or not.

If after the Designated Engineer has given written notice of this decision to the party and no intention
to pursue the dispute has been communicated to him by the affected party within 30 days from the
receipt of such notice, the said decision shall become final and binding on the parties. In the event the
Supplier/Vendor being dissatisfied with any such decision or if amicable settlement cannot be reached
then all such disputed issues shall be resolved through conciliation in terms of the BHEL Conciliation
Scheme 2018 as per Clause 21.1
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21.1 Conciliation:

Any dispute, difference or controversy of whatever nature howsoever arising under or out of or in
relation to this Agreement (including its interpretation) between the Parties, and so notified in writing
by either Party to the other Party (the “Dispute”) shall, in the first instance, be attempted to be resolved
amicably in accordance with the conciliation procedure as per BHEL Conciliation Scheme 2018. The
proceedings of Conciliation shall broadly be governed by Partlll of the Arbitration and Conciliation Act
1996 or any statutory modification thereof and as provided in - “Procedure for conduct of conciliation
proceedings” (as available in www.bhel.com)).

Note: Ministry of Finance has issued OM reference No. 1/2/24 dated 03.06.2024 regarding "Guidelines
for Arbitration and Mediation in Contracts of Domestic Public Procurement. In the said OM it has been
recommended that Government departments/

Entities/agencies are to encourage mediation under the Mediation Act. 2023. The said Act has not yet
been notified by the Government. Therefore, the clause “Settlement of Disputes” shall be modified
accordingly as and when the Mediation Act 2023 gets notified.

21.2 ARBITRATION:

21.2.1  Except as provided elsewhere in this Contract, in case Parties are unable to reach amicable
settlement (whether by Conciliation to be conducted as provided in Clause 21.1 herein above or
otherwise) in respect of any dispute or difference; arising out of the formation, breach, termination,
validity or execution of the Contract; or, the respective rights and liabilities of the Parties; or, in relation
to interpretation of any provision of the Contract; or. in any manner touching upon the Contract
(hereinafter referred to as the 'Dispute’), then, either Party may, refer the disputes to Arbitral Institution
(to be identified by the contract issuing agency (e.g. “lIAC" (India International Arbitration Centre) for
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Delhi/NCR offices) and such dispute to be adjudicated by Sole Arbitrator appointed in accordance with
the Rules of said Arbitral Institution.

21.2.2 A party willing to commence arbitration proceeding shall invoke Arbitration Clause by giving
notice to the other party in terms of section 21 of the Arbitration & Conciliation Act, 1996
(hereinafter referred to as the ‘Notice’) before referring the matter to arbitral institution. The
Notice shall be addressed to the Head of the Region, Power Sector/ Unit, BHEL, executing the
Contract and shall contain the particulars of all claims to be referred to arbitration with sufficient
detail and shall also indicate the monetary amount of such claim including interest, if any.

21.23 After expiry of 30 days from the date of receipt of aforesaid notice, the party invoking the
Arbitration shall submit that dispute to the Arbitral Institutions..........ccccooeevvioneceneee (to be identified
by the contract issuing agency) and that dispute shall be adjudicated in accordance with their
respective Arbitration Rules. The matter shall be adjudicated by a Sole Arbitrator who shall
necessarily be a Retd Judge having considerable experience in commercial matters to be
appointed/nominated by the respective institution.
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The cost/expenses pertaining to the said Arbitration shall also be governed in accordance with
the Rules of the respective Arbitral Institution. The decision of the party invoking the Arbitration
for reference of dispute to a specific Arbitral institution for adjudication of that dispute shall be
final and binding on both the parties and shall not be subject to any change thereafter. The
institution once selected at the time of invocation of dispute shall remain unchanged.

21.24 The fee and expenses shall be borne by the parties as per the Arbitral Institutional rules.

21.2.5 The Arbitration proceedings shall be in English language and the seat and venue of Arbitration
shall be (to be identified by the contract issuing agency) ... (i.,e. New Delhi for
Delhi/NCR based Units).

21.2.6 Subject to the above, the provisions of Arbitration & Conciliation Act 1996 and any amendment
thereof shall be applicable. All matters relating to this Contract and arising out of invocation of
Arbitration clause are subject to the exclusive jurisdiction of the Court(s) situated at............... (i. e.
New Delhi for Delhi/NCR based Units).

21.02.7 Notwithstanding any reference to the Designated Engineer or Conciliation or Arbitration herein,
a. the parties shall continue to perform their respective obligations under the Contract unless
they otherwise agree. Settlement of Dispute clause cannot be invoked by the Contractor, if the
Contract has been mutually closed or ‘No Demand Certificate’ has been furnished by the
Contractor or any Settlement Agreement has been signed between the Employer and the
Contractor.

21.2.8 It is agreed that Mechanism of resolution of disputes through arbitration shall be available only
in the cases where the value of the dispute is less than Rs. 10 Crores.

21.2.9 In case the disputed amount (Claim, Counter claim including. interest is Rs. 10 crores and above,
the parties shall be within their rights to take recourse to remedies other than Arbitration, as
may be available to them under the applicable laws after prior intimation to the other party.
Subject to the aforesaid conditions, provisions of the Arbitration and Conciliation Act, 1996 and
any statutory modifications or re-enactment thereof as amended from time to time, shall apply
to the arbitration proceedings under this clause.

21.2.10 In case, multiple arbitrations are invoked (whether sub-judice or arbitral award passed) by any
party to under this contract, then the cumulative value of claims (including interest claimed or
awarded) in all such arbitrations shall be taken in account while arriving at the total claim in
dispute for the subject contract for the purpose of clause 21.2.9. Disputes having cumulative
value of less than 10 crores shall be resolved through arbitration and any additional dispute
shall be adjudicated by the court of competent jurisdiction.
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21.3 In case of Contract with Public Sector Enterprise (PSE) or a Government Department, the
following shall be applicable:

In the event of any dispute or difference relating to the interpretation and application of the
provisions of commercial contract(s) between Central Public Sector Enterprises (CPSEs)/ Port
Trusts inter se and also between CPSEs and Government

Departments/Organizations (excluding disputes concerning Railways, Income Tax, Customs &
Excise Departments), such dispute or difference shall be taken up by either party for resolution
through AMRCD (Administrative Mechanism for Resolution of CPSEs Disputes) as mentioned in
DPE OM No. 05/0003/2019-FTS-10937 dated 14-122022 as amended from time to time.

22 | JURISDICTION

Subject to clause 21 of this contract, the Civil Court having original Civil Jurisdiction at
Hyderabad shall alone have exclusive jurisdiction in regard to all matters in respect of
the Contract.

GOVERNING LAWS

The contract shall be governed by the Law for the time being in force in the Republic

of India.

23 | Force Majeure
23.1 "Force Majeure" shall mean circumstance which is:
a. beyond control of either of the parties to contract,
b. either of the parties could not reasonably have provided against the event before entering
into the contract,
c. having arisen, either of the parties could not reasonably have avoided or overcome, and
d. is not substantially attributable to either of the parties And
Prevents the performance of the contract,
Such circumstances include but shall not be limited to:
i.  War, hostilities, invasion, act of foreign enemies.
i.  Rebellion, terrorism, revolution, insurrection, military or usurped power, or civil war.
ii.  Riot, commotion or disorder by persons other than the contractor’'s personnel and other
employees of the contractor and sub-contractors.
iv.  Strike or lockout not solely involving the contractor’s personnel and other employees of the
contractor and sub-contractors.
v.  Encountering munitions of war, explosive materials, ionizing radiation or contamination by radio-
activity, except as may be attributable to the contractor’s use of such munitions, explosives,
radiation or radio- activity.

vi.  Natural catastrophes such as earthquake, tsunami, volcanic activity, hurricane or typhoon, flood,
fire, cyclones etc.
vii.  Epidemic, pandemic etc.
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23.2 The following events are explicitly excluded from Force Majeure and are solely the responsibilities
of the non-performing party: a) any strike, work-to-rule action, go-slow or similar labour difficulty (b)
late delivery of equipment or material (unless caused by Force Majeure event) and (c) economic
hardship.

23.3 If either party is prevented, hindered or delayed from or in performing any of its obligations under
the Contract by an event of Force Majeure, then it shall notify the other in writing of the occurrence
of such event and the circumstances thereof within 15 (fifteen) days after the occurrence of such
event.

234 The party who has given such notice shall be excused from the performance or punctual
performance of its obligations under the Contract for so long as the relevant event of Force
Majeure continues and to the extent that such party's performance is prevented, hindered or
delayed. The Time for Completion shall be extended by a period of time equal to period of delay
caused due to such Force Majeure event.

23.5 Delay or non-performance by either party hereto caused by the occurrence of any event of Force
Majeure shall not

v) Constitute a default or breach of the Contract.

vi) Give rise to any claim for damages or additional cost expense occasioned thereby, if and to
the extent that such delay or non-performance is caused by the occurrence of an event of
Force Majeure.

23.6 BHEL at its discretion may consider short closure of contract after 1 year of imposition of Force
Majeure in line with extant guidelines. In any case, Supplier/Vendor cannot consider deemed
short-closure after 1 year of imposition of Force Majeure.

24 | Non-Disclosure Agreement:
The bidders shall enter into the Non-disclosure agreement separately. (Format attached).

25 | Cartel Formation
The Bidder declares that they will not enter into any illegal or undisclosed agreement or understanding,
whether formal or informal with other Bidder(s). This applies in particular to prices, specifications,
certifications, subsidiary contracts, submission or non-submission of bids or any other actions to restrict
competitiveness or to introduce cartelization in the bidding process. In case, the Bidder is found having
indulged in above activities, suitable action shall be taken by BHEL as per extant policies/ guidelines.

26 | Fraud Prevention Policy

Bidder along with its associate /collaborators /sub-contractors /sub-vendors / consultants / service
providers shall strictly adhere to BHEL Fraud Prevention Policy displayed on BHEL website
http://www.bhel.com and shall immediately bring to the notice of BHEL

Management about any fraud or suspected fraud as soon as it comes to their notice.
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27

Suspension of Business Dealings with Suppliers / Contractors:

The offers of the bidders who are under suspension as also the offers of the bidders, who engage the
services of the banned firms / principal / agents, shall be rejected. The list of banned firms is available on
BHEL web site www.bhel.com.

If any bidder / supplier / contractor during pre-tendering / tendering / post tendering / award /
execution / post-execution stage indulges in any act, including but not limited to, malpractices,
cheating, bribery, fraud or and other misconduct or formation of cartel so as to influence the bidding
process or influence the price or tampers the tendering process or acts or omits in any manner which
tantamount to an offence punishable under any provision of the Indian Penal Code, 1860( Bhartiya
Nyaya Samhita 2023) or any other law in force in India, or does anything which is actionable under the
Guidelines for Suspension of Business dealings, action may be taken against such bidder / supplier /
contractor as per extant guidelines of the company available on www.bhel.com and / or under
applicable legal provisions. Guidelines for suspension of business dealings is available in the webpage:
http://www.bhel.com/vender registration/vender.php.

28

Bid should be free from correction, overwriting, using corrective fluid, etc. Any interlineation, cutting,
erasure or overwriting shall be valid only if they are attested under full signature(s) of person(s) signing
the bid else bid shall be liable for rejection. In the event of any Technical or Commercial queries, the
same may please be addressed to the following BHEL concerned before Part | opening-

For Commercial Related Points For Technical related Points
(Procurement team) (Technical Team)

Sh. B Uma Chandrasekhar
Sr. Manager/ Compressor Engineering

Sh. Sumit Das Sarkar

Manager/TC Purchase 040-2318 4236/9966501934
040-23182155/9007104572 chandv 5336 bhel.in
sdsarkar@bhel.in Sh. Pankaj Kumar

Sr. Manager/ Engineering Indl Turbines
040-2318 3551/ 9912973636
pankajkumar29@bbhel.in

Ms. Ramyakrishna T
Manager/ Compressor Engineering
040-2318 2807/......
ramyakrishnat@bhel.in

Page 25 of 30 Signature of the bidder with seal




COLLECTIVE NO: B7B1Z44749 Doc no. HY:MM:ATC:GEM:Rev 04

29 | Order of Precedence:
In the event of any ambiguity or conflict between the Tender Documents, the order of precedence shall
be in the order below:

1.

a. Amendments/Clarifications/Corrigenda/Errata etc. issued in respect of the tender documents by
BHEL.
b. Buyer Added Bid Specific ATC
GeM Bid Technical Conditions of Contract (TCC) e GeM GTC
30 | Notes:

GENERAL INSTRUCTIONS:

A. The quotation should be neatly typed and free from over writing/ erasures. Any correction or
addition must be authenticated. The offer including annexures and brochures should be submitted
in English. All Pages of Techno Commercial Bids (Main Pages), ATC should be signed and Stamped.
Prices shall be quoted both in figures and words. In case of any discrepancy in value, the prices
quoted in words shall be considered for evaluation and establishing L1 Status.

B. Bidders to please note that the Terms & conditions contained in this document and ATC are to be
read fully before submission of quotations.

C. Bidders are advised to comply with ATC, should there be any deviations (where deviations are
permitted), it shall be entered in the deviation column. BHEL reserves the right to reject such offers.

Excess materials supplied beyond tolerance limit as specified in PO will not be paid and bidder may

raise credit note for the excess/unaccepted material as per GST law.

Rejected materials, if any, shall be collected by the bidder within 90 days of such communication to

the bidder. Beyond this period the bidder forfeits their right to the materials.

Procurement directly from the manufacturers/ suppliers shall be preferred. However, no agent shall

be allowed to represent more than one manufacturer/ supplier in the same tender. Moreover, either

the agent could bid on behalf of the manufacturer/ supplier or the manufacturer / supplier could bid
directly but not both. In case bids are received from both from the manufacturer/ supplier and the
agent, bid received from the agent shall be ignored.

RIGHT OF REJECTION /NON- PLACEMENT OF PO: BHEL reserves the right to accept or reject any or

all bid/s in full or part without assigning any reason whatsoever.

Inspection Measuring and Test Equipment (IMTE) used by the Bidder/ Contractor or sub-contractor

shall be calibrated, maintained and controlled. Calibration shall be valid and IMTE maintained in

sound condition during usage.

ISO-9001, 1ISO14001 and OHSAS 18001 shall be complied

Any other terms and conditions of the bidder attached/referred against the tender enquiry will not

be considered.

All drawings, patterns and tools supplied by BHEL or made at BHEL's expense are BHEL's property.

These cannot be used or referred to any other party and must be used only in the execution of BHEL's

orders.
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10. Any amount payable by the bidder under any of the conditions of this contract shall be liable to be
adjusted against any amount payable to the bidder under any other work / contract awarded by BHEL
HPEP or any other BHEL Units. This is without prejudice to any other action as may be deemed fit by
BHEL.

11. Execution: The whole contract is to be executed in the most workman like manner, substantial and
approved as per the contracted terms.

12. Progress Report: The bidder shall render such report as to the progress of work and in such form as
may be called for by the Buyer from time to time. The submission and acceptance of such reports
shall not prejudice the rights of the buyer in any manner. Bidder shall communicate to BHEL
immediately, the change of address, ownership, contact person(s), the mobile numbers and e-mail of
the dealing person concerned. Milestones shall be periodically updated by bidder through PRADAN
Portal (https://web.bhelhyd.co.in/mm/). Non updation will adversely affect service rating of bidder
performance.

13. Quality and Condition of the Deliverables: The bidder shall be responsible for compliance with
applicable technical, safety, quality, environmental requirements and other regulations in relation to
products, packaging and raw and ancillary materials.

14. Packaging and Dispatch

The bidder shall package the deliverables safely and carefully and pack them suitably in all respects
considering the peculiarity of the material for normal safe transport by sea/air/rail/road to its
destination suitably protected against loss, damage, corrosion in transit and the effect or tropical salt
laden atmosphere. The packages shall be provided with fixtures/hooks and sling marks as may be
required for easy and safe handling by mechanical means. Special packaging conditions/
environmental conditions as defined in the NIT shall be fully complied. Each package must be marked
with consignee name, address, P.O. number, Package Number, gross weight & net weight, dimensions
(Lx B x H) and bidder's name. The packing shall allow for easy removal and checking of goods on
receipt and comply with carrier’s conditions of packing or established trade practices.
Packing list for goods inside each package with P.O. item No. & quantity must also be fixed securely
outside the box to indicate the contents. If any consignment needs special handling instruction, the
same shall be clearly marked with standard symbols/instructions. Hazardous material should be
notified as such and their packing, transportation and other protection must conform to relevant
regulations.
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15. In the event of our customer order covering this tender being cancelled /placed on hold /otherwise
modified, BHEL would be constrained to accordingly cancel / hold / modify the tender at any stage
of execution.

16. BHEL may negotiate the L1 rate, if not meeting our budget / estimated cost. BHEL may re-float the
tender opened, if L1 price is not acceptable to BHEL even after negotiation. Any deviation from the
conditions specified in TECHNO-COMMERCIAL TERMS AND CONDITIONS - Annexure-A, will lead to
rejection of offer.

17. Any change in applicable rates of Tax or any other statutory levies (Direct / Indirect) or any new
introduction of any levy by means of statute and its corresponding liability for the deliveries beyond
the agreed delivery date for reasons not attributable to BHEL will be to vendors account. BHEL will
not reimburse the same and any subsequent claim in this respect will be summarily rejected.

18. BHEL reserves its right to reject an offer due to unsatisfactory past performance by the respective
Vendor in the execution of any contract to any BHEL project / Unit.

19. The offers of the bidders who are under suspension and also the offers of the bidders, who engage
the services of the banned firms /principal/agents, shall be rejected. The list of banned firms is
available on BHEL web site www.bhel.com.

20. Recovery / deduction as applicable as per Direct and Indirect taxes as notified by Govt. Of India from
time to time will be made and information/certificate for such deduction/recoveries shall be provided

by BHEL to the vendor.

21. Escalation Matrix

Details Name Contact Number | Authorised representative

Technical In-charge
Finance & Taxation
Escalation for above

Changes may be communicated to BHEL.

Page 28 of 30 Signature of the bidder with seal



COLLECTIVE NO: B7B1Z44749 Doc no. HY:MM:ATC:GEM:Rev 04

31

Treatment of cases regarding conflict of interest:

The bidder notes that a conflict of interest would said to have occurred in the tender process and

execution of the resultant contract, in case of any of the following situations:

i) If its personnel have a close personal, financial, or business relationship with any personnel of BHEL
who are directly or indirectly related to the procurement or execution process of the contract, which
can affect the decision of BHEL directly or indirectly;

i) The bidder (or his allied firm) provided services for the need assessment/ procurement planning of the
Tender process in which it is participating;

iii) Procurement of goods directly from the manufacturers/ suppliers shall be preferred. However, if the
OEM/ Principal insists on engaging the services of an agent, such agent shall not be allowed to
represent more than one manufacturer / supplier in the same tender. Moreover, either the agent could
bid on behalf of the manufacturer/ supplier or the manufacturer/ supplier could bid directly but not
both. In case bids are received from both the manufacturer/ supplier and the agent, bid received from
the agent shall be ignored. However, this shall not debar more than one Authorised distributor (with/
or without the OEM) from quoting equipment manufactured by an Original Equipment Manufacturer
(OEM) in procurements under a Proprietary Article Certificate.

iv) A bidder participates in more than one bid in this tender process. Participation in any capacity by a
Bidder (including the participation of a Bidder as a partner/ JV member or sub-contractor in another
bid or vice-versa) in more than one bid shall result in the disqualification of all bids in which he is a
party. However, this does not limit the participation of an entity as a sub-contractor in more than one
bid if he is not bidding independently in his own name or as a member of a JV.

The Bidder declares that they have read and understood the above aspects, and the bidder confirms that
such conflict of interest does not exist and undertakes that they will not enter into any illegal or
undisclosed agreement or understanding, whether formal or informal with other Bidder{s), in this regard.
This applies in particular to prices, specifications, certifications, subsidiary contracts, submission or non-
submission of bids or any other actions to restrict competitiveness or to introduce cartelization in the
bidding process.

In case, the Bidder is found having indulged in above activities, the same will be considered as a
violation of the tender conditions, and suitable action shall be taken by BHEL as per extant policies/
guidelines.

32

Grievance Redressal Mechanism

To promote transparency and ensure fair treatment of all bidders, a structured Grievance
Redressal Mechanism is in place to address any concerns or issues arising during the tendering
process or in subsequent business dealings with the company. Suppliers/Contractors are
requested to follow the below escalation process for grievance resolution:

1. First Level: Any grievance should initially be addressed to the

designated Dealing Officer, whose contact details are provided in the Notice Inviting Tender
(NIT)/Contract.

2. Second Level: If the issue remains unresolved, it may be escalated by lodging a formal
grievance through the SUVIDHA Portal:
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https://suvidha.bhel.in/suvidha/. Responses will be provided in accordance with the defined
escalation matrix.”

Enclosure:

Annexure-1: Check List.

Annexure-3: No Deviation Certificate

Annexure-4: Declaration regarding Insolvency/ Liquidation/ Bankruptcy Proceedings
Annexure-6: Declaration by Authorized Signatory regarding Authenticity of submitted
Documents

Annexure-7: Non-Disclosure Certificate

Annexure-8: Integrity Pact

Annexure-9: Declaration confirming knowledge about Site Conditions

Annexure-10: Declaration reg. Related Firms & their areas of Activities

Annexure-11: Declaration for relation in BHEL

Annexure- 12: Declaration reg. minimum local content in line with revised public procurement
Annexure- 13: Declaration regarding compliance to Restrictions under Rule 144 (xi) of GFR
2017

Annexure-14: Bank Account Details for E-Payment

Annexure-16: Proforma of Bank Guarantee for Earnest Money.

Annexure-17: Proforma of Bank Guarantee for Performance Security.

Annexure-18: List of Consortium Bank.

Annexure — 19 : Special Conditions to the Contract(SCC) for GeM

Annexure — 20 : Major Activity timelines
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ANNEXURE- 1

CHECK LIST

NOTE: - Suppliers are required to fill in the following details in their Letterhead and no column should be left blank

Annexure — 16

A |Name and Address of the Supplier
GSTN No. the Supplier (Place of Execution of Contract /
B
Purchase Order)
Name: Mr./ Ms.
Designation:
C |Details of Contact person for this Tender Telephone No:
Mobile No:
Email ID:
D |EMD DETAILS Not Applicable
APPLICABILITY
E DESCRIPTION (BY BHEL) ENCLOSED BY BIDDER
; Whether Pre - Quahﬁcatlon Criteria is understood and provided Applicable YES /NO
proper supporting documents.
i Whether all pages .of the Tender documents including Applicable YES / NO
annexures, appendices etc are read and understood
i Audited Balance Sheet and profit & Loss Account for the last Applicable YES /NO
three years
iv |Copy of PAN Card & GST registration Applicable YES /NO
v_|Submission of MSE certificate as specified in Tender Applicable YES /NO
vi |Submission of Certificate of No Deviation as per Annexure — 3 Applicable YES /NO
vii Declarat.lon regarding Insolvency/ Liquidation/ Bankruptcy Applicable YES /NO
Proceedings as per Annexure — 4
... |Declaration by Authorized Signatory regarding .

Vi Authenticity of submitted Documents Annexure — 6 Applicable YES/NO
ix |Submission of Non-Disclosure Certificate as per Annexure - 7 Applicable YES /NO
X Submission of Integrity Pact as specified in Tender as per Not Applicable YES /NO

Annexure — 8
i Declaration confirming knowledge about Site Conditions as per Not Applicable YES /NO
Annexure — 9
i Declaration reg. Related Firms & their areas of Activities as per Not Applicable YES /NO
Annexure — 10
xiii | Declaration for relation in BHEL as per Annexure — 11 Applicable YES/NO
iv Decl.aratlon reg. minimum local content in line with revised Applicable YES /NO
public procurement as per Annexure — 12
Declaration regarding compliance to Restrictions under Rule .
*V'1144 (xi) of GFR 2017 as per Annexure — 13 Applicable YES/NO
xvi|Bank Account Details for E-Payment as per Annexure — 14 Applicable YES /NO
wii Proforma of Bank Guarantee for Earnest Money as per Not Applicable YES /NO

NOTE: Strike off ‘YES’ or ‘NO?’, as applicable. Tender not accompanied by the prescribed above applicable documents
DATE :

Sign. of the AUTHORISED SIGNATORY
(With Name, Designation and Company seal)
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Annexure-20

Major Activity timelines shall be considered for indigenous purchases

S Activity Agency Timeline
No
1 PO acknowledgement Vendor 03 days from the date of receipt of PO
2 First submission of Drawings, | Vendor 15 days from receipt of PO
Data sheets and QP Rev-00
3 commented / approved | BHEL/Customer 07 days from the receipt of Rev-00
drawings / data sheets and QP 77
submission.
to vendor
4 Sul?sequent . submission of | Vendor 07 days from the receipt of commented
revised drawings / data sheets drawings / data sheets and QP
and QP &
> /Scl(l)l;s;g:gtr:dAgg‘?v\i]zgs and QP BHEL/Customer 07 days from the date of receipt of
revised drawings / data sheets and QAP.
to vendor
6 Raising of Inspection Call Vendor 07 days before the proposing
inspection date. (BHEL will provide
approved QP before raising inspection
call)
7 Inspection completion BHEL Third party 07 days from inspection call date.
inspection agency /
Customer
8 Despatch Instructions BHEL 07 days from the date of receipt of final
approved inspection report to BHEL.
9 Receipt of Material at BHEL Vendor 15 days from Despatch instructions.

stores/ site

Absence of this annexure in NIT will entail non processing of delivery extension cases in case of delay in
supplies of goods owing to reason attributable to BHEL.

Vendor Signature
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ANNEXURE- 3

CERTIFICATE OF NO DEVIATION
(To be Typed & submitted in the Letter Head of the Company/Firm of Bidder)

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,
Subject: No Deviation Certificate

Ref: 1) GeM Bid NO: .....coveeeeien. ,
2) All other pertinent issues till date

We hereby confirm that we have not changed/ modified/materially altered any of the tender documents
as downloaded from the website/ issued by BHEL and in case of such observance at any stage, it shall
be treated as null and void.

We also hereby confirm that we have neither set any Terms and Conditions and nor have we taken any
deviation from the Tender conditions together with other references applicable for the above referred
GeM Bid.

We further confirm our unqualified acceptance to all Terms and Conditions, unqualified compliance to
Tender Conditions.

We confirm to have submitted offer in accordance with tender instructions and as per aforesaid
references.

Thanking you,

Yours faithfully,

(Signature, date & seal of authorized
representative of the bidder)
Date:
Place:
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ANNEXURE- 4

UNDERTAKING
(To be typed and submitted in the Letter Head of the Company/Firm of Bidder)

To,

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir/Madam,

Sub: DECLARATION REGARDING INSOLVENCY/ LIQUIDATION/ BANKRUPTCY PROCEEDINGS

Ref: GeM Bid Specification No:

I/We, declare that,

I/We am/are not admitted under insolvency resolution process or liquidation under Insolvency and
Bankruptcy Code, 2016, as amended from time to time or under any other law as on date, by NCLT or

any adjudicating authority/authorities.

Sign. of the AUTHORISED SIGNATORY
(With Name, Designation and Company seal)

Place:
Date:
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ANNEXURE - 6

DECLARATION BY AUTHORISED SIGNATORY OF BIDDER
(To be typed and submitted in the Letter Head of the Company/Firm of Bidder)

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,

Sub : Declaration by Authorised Signatory regarding Authenticity of submitted documents.

Ref : 1) GeM Bid NO. & Date: .....oouoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen

2) All other pertinent issues till date

I/We, hereby certify that all the documents submitted by us in support of possession of “Qualifying
Requirements” are true copies of the original and are fully compliant required for qualifying / applying
in the bid and shall produce the original of same as and when required by Bharat Heavy Electricals
Limited.

| / We hereby further confirm that no tampering is done with documents submitted in support of our
qualification as bidder. | / We understand that at any stage (during bidding process or while executing
the awarded contract) if it is found that fake / false / forged bid qualifying / supporting documents /
certificates were submitted, it would lead to summarily rejection of our bid / termination of contract.
BHEL shall be at liberty to initiate other appropriate actions as per the terms of the Bid / Contract and
other extant policies of Bharat Heavy Electricals Limited.

Yours faithfully,

(Signature, Date & Seal of Authorized
Signatory of the Bidder)
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Date:
ANNEXURE- 7

NON-DISCLOSURE CERTIFICATE
(To be Typed & submitted in the Letter Head of the Company/Firm of Bidder)

I/We understand that BHEL <PS- Region> is committed to Information Security Management System
as per their Information Security Policy.

Hence, I/We M/s

who are submitting offer for providing services to BHEL <PS- Region> against GeM Bid
IOttt bbb hereby undertake to comply with the

following in line with Information Security Policy of <PS- Region>.

O To maintain confidentiality of documents & information which shall be used during the execution
of the Contract.

O The documents & information shall not be revealed to or shared with third party which shall not
be in the business interest of BHEL <PS- Region>.

(Signature, date & seal of Authorized
Signatory of the bidder)
Date:
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ANNEXURE - 10

DECLARATION
Date:
To,

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir/ Madam,
Sub: Details of related firms and their area of activities

Please find below details of firms owned by our family members that are doing business/ registered for
same item with BHEL, (NA, if not applicable)

1 Material Category/ Work Description

Name of Firm

Address of Firm

Nature of Business

Name of Family Member

Relationship

2 Material Category/ Work Description

Name of Firm

Address of Firm

Nature of Business

Name of Family Member

Relationship

Note: I certify that the above information is true and I agree for penal action from BHEL in case
any of the above information furnished is found to be false.
Regards,

( )

From: M/s

Supplier Code:

Address:
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ANNEXURE - 11

DECLARATION FOR RELATION IN BHEL
(To be typed and submitted in the Letter Head of the Company/Firm of Bidder failing which the offer of
Bidder is liable to be summarily rejected)

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,

Sub: Declaration for relation in BHEL
Ref: 1) GeM Bid Specification NO: .........ccccevvviririnnnes

I/We hereby submit the following information pertaining to relation/relatives of Proprieter/Partner(s)/
Director(s) employed in BHEL

Tick (V) any one as applicable:

1. The Proprieter, Partner(s), Director(s) of our Company/Firm DO NOT have any relation or relatives
employed in BHEL

OR
2. The Proprieter, Partner(s), or Director(s) of our Company/Firm HAVE relation/relatives employed
in BHEL and their particulars are as below:

(Signature, Date & Seal of Authorized
Signatory of the Bidder)

Note:
1. Attach separate sheet, if necessary.
2. If BHEL Management comes to know at a later date that the information furnished by the Bidder
is false, BHEL reserves the right to take suitable against the Bidder/Contractor.
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ANNEXURE - 12

DECLARATION REGARDING MINIMUM LOCAL CONTENT IN LINE WITH
REVISED PUBLIC PROCUREMENT (PREFERENCE TO MAKE IN INDIA), ORDER 2017 DATED 04™
JUNE, 2020 AND SUBSEQUENT ORDER(S)
(To be typed and submitted in the Letter Head of the Entity/Firm providing certificate as applicable)

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,

Sub: Declaration reg. minimum local content in line with Public Procurement (Preference to Make in
India), Order 2017-Revision, dated 04™ June, 2020 and subsequent order(s).

Ref: 1) GeM Bid Specification NO: .......ccccecevviirininnnes
2) All other pertinent issues till date

We hereby certify that the items/works/services offered by..........cccceeerininnnnenne. (specify the name of
the organization here) has a local content of % and this meets the local content requirement for
‘Class-1 local supplier’ / ‘Class Il local supplier’ ** as defined in Public Procurement (Preference to
Make in India), Order 2017-Revision dated 04.06.2020 issued by DPIIT and subsequent order(s).

The details of the location(s) at which the local value addition is made are as follows:

Thanking you,
Yours faithfully,

(Signature, Date & Seal of
Authorized Signatory of the Bidder)

** - Strike out whichever is not applicable.
Note:
1. Bidders to note that above format, duly filled & signed by authorized signatory, shall be
submitted along with the techno-commercial offer.
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2. In case the bidder's quoted value is in excess of Rs. 10 crores, the authorized signatory for this
declaration shall necessarily be the statutory auditor or cost auditor of the company (in the case
of companies) or a practising cost accountant or practicing chartered accountant (in respect of
suppliers other than companies).

3. Inthe event of false declaration, actions as per the above order and as per BHEL Guidelines shall
be initiated against the bidder.
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ANNEXURE - 13

DECLARATION REGARDING COMPLIANCE TO RESTRICTIONS UNDER RULE 144 (xi) OF GFR 2017
(To be typed and submitted in the Letter Head of the Entity/ Firm providing certificate as applicable)

To,

(Write Name & Address of Officer of BHEL inviting the Tender)

Dear Sir,
Sub: Declaration regarding compliance to Restrictions under Rule 144 (xi) of GFR 2017

Ref: 1) GeM Bid Specification NO: ........ccccceevrrrinnnnee
2) All other pertinent issues till date

| have read the clause regarding restrictions on procurement from a bidder of a country which shares a
land border with India. | certify that (SPECIFY THE NAME OF THE ORGANIZATION
HERE), is not from such a country/ has been registered with the Competent Authority (attach valid
registration by the Competent Authority, ie., the Registration Committee constituted by the Dept. for
Promotion of Industry and Internal Trade (DPIIT).

| hereby certify that we fulfil all requirements in this regard and is eligible to be considered.

Thanking you,
Yours faithfully,

(Signature, Date & Seal of
Authorized Signatory of the Bidder)

Note: Bidders to note that in case above certification given by a bidder, whose bid is accepted, is found
to be false, then this would be a ground for immediate termination and for taking further action in
accordance with law and as per BHEL guidelines.
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ANNEXURE - 14

BANK ACCOUNT DETAILS FOR E-PAYMENT
(To be given on Letter head of the Company /Firm of Bidder, and ENDORSED (SIGNED & STAMPED)
BY THE BANK to enable BHEL release payments through Electronic Fund Transfer (EFT/RTGS)

1. Beneficiary Name :

2. Beneficiary Account No. :

3. Bank Name & Branch:

4. City/Place:

5. 9digit M ICR Code of Bank Branch :

6. IFSC Code of Bank Branch :

7. Beneficiary E-mail ID :
(for payment confirmation)

NOTE: In case Bank endorsed certificate regarding above has already been submitted earlier, kindly
submit photocopy of the same



