
Bharat Heavy Electricals Limited
Heavy Equipment Repair Plant

Tarna Shivpur Varanasi-221003
website: h�ps://herp.bhel.com

Enquiry Number : E-RC-304-24-0636-61-1      Date : 03/Feb/2025

Enquiry For Material :-

Sl
No Material Descrip�on Material Code Quan�ty Unit

1 CENTRE FEED PIPE UPPER (HY-922.31) AS PER DRG. 36138802095/05 WITH
MATERIAL AS PER DRG. RV1079838015 25.0 NOS

2 PIPE OD 406.4 x 12 x 1828 MM AS PER DRG. HY-187.01 REV-01 WITH MATL. AS
PER SPEC. AA10738 REV-07 RV1079838023 30.0 NOS

3 CENTRE FEED PIPE UPPER 24" AS PER DRG. 26130000549/07 WITH MATERIAL
AS PER DRAWING. RV1079838074 10.0 NOS

4 CENTER FEED PIPE - LOWER (HY-346.01) AS PER DRG. 26130002501/04 WITH
MATL. AS PER DRG. RV1079839216 25.0 NOS

5 CENTRE FEED PIPE ASSLY (UPPER) (HY-346.02) AS PER DRG. 2-61-300-02500/06
WITH MATL. AS PER DRG. RV1079839224 35.0 NOS

6 CENTRE PIPE UPPER AS PER DRG 36136200661/05 MATERIAL AS PER DRG. RV9313806614 5.0 NOS
7 CENTRE FEED PIPE LOWER 24" AS PER DRG. 26130000548/04 WITH MATERIAL

AS PER DRAWING. RV9513805484 5.0 NOS

8 PIPE (HY-925.A.04) OD-508 X 12THK. X 2500 LENGTH AS PER DRG. HY-
925.A.04/00 WITH MATERIAL AS PER DRG AA10738 REV 07 RV9513892042 15.0 NOS

Remarks
(A) SCOPE OF SUPPLY:-
1. THIS ENQUIRY HAS BEEN RAISED FOR ENTERING INTO FRAMEWORK AGREEMENT WITH VENDORS QUANITYWISE FOR
SS PIPE. SEPARATE INDENTS WILL BE GIVEN TIME TO TIME AS PER REQUIREMENT FOR PLACING THE PO UNDER THIS RC.
ITEM QUANTITY MENTIONED IN THE INDENT IS TENTATIVE & IT MAY INCREASE OR DECREASE AS PER OUR FINAL
REQUIREMENT.
2. RATES OF ITEMS AGAINST FA WILL BE FIRM & VALID FOR ORDERING FOR A PERIOD OF ONE YEAR FROM THE DATE OF
AGREEMENT. PRICE VARIATION CLAUSE (PVC) IS NOT ACCEPTABLE.
AFTER FINALIIZATION OF RATE CONTRACT, PO QUANTITY WILL BE PLACED AS PER REQUIREMENT.

(B) SUPPLY CONDITION :
1. ITEM TO BE SUPPLIED AT HERP STORES.
2. PRE-DESPATCH INSPECTION SHALL BE CARRIED OUT AT PARTY'S WORKS BY BHEL REPRESENTATIVE AS PER QUALITY
PLAN NO. RV/FAB/31.

(C) TECHNICAL DELIVERY CONDITION :
1. MATERIAL SHOULD BE AS PER SPECIFICATION MENTIONED IN THE DRAWINGS. STAINLESS STEEL PLATES AS PER SPECN.
AA10738/07.
2. DIMENSIONS AND TOLERANCES TO BE MAINTAINED AS PER DRAWING.
3. WELDING SHOULD BE CARRIED OUT BY QUALIFIED WELDERS AS PER APPLICABLE WPS MENTIONED IN THE DRAWINGS.
SUITABLE WELDING ELECTRODES AS MENTIONED IN WPS WE-079, AND WE-148 (CASE TO CASE BASIS) SHOULD BE USED
FOR WELDED JOINTS CARRIED OUT BY SMAW PROCESS. IF SUPPLIER IS USING MIG/MAG WELDING, PRIOR APPROVAL OF
APPLICABLE WPS SHOULD BE TAKEN FROM BHEL.
4. PREHEAT OF JOB AND POST WELD HEAT TREATMENT MUST BE ENSURED IN LINE WITH WPS WE-055 TO AVOID
DEFECTS IN WELD AND DISTORTION OF JOB AFTER WELDING. HEAT TREATMENT CYCLE MENTIONED IN QAP SHOULD BE
FOLLOWED FOR POST WELD HEAT TREATMENT.
5. WELDING SHOULD BE FREE FROM ALL DEFECTS AND WELDING SEAM SHOULD BE CHECKED WITH 100% D.P. TEST.
6. TWO NOS OF PIPE STIFFNERS TO BE WELDED (IN CROSS MANNER) IN FREE END OF PIPE TO AVOID OVALITY DURING
TRANSPORTATION.
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(D) TEST CERTIFICATE : REQUIRED FOR CHEMICAL AND MEHCANICAL PROPERTIES OF RAW MATERIAL.

(E) GUARANTEE CERTIFICATE : REQUIRED FOR 24 MONTHS AGAINST ANY MANUFACTURING DEFECTS FROM THE DATE OF
RECIPT AT BHEL HERP.

(F) PACKING INSTRUCTION : ITEM TO BE SUPPLIED IN PROPERLY STACKED CONDITION ON TRUCKS/TRAILORS. MACHINED
PORTION OF MILD STEEL PLATES TO BE PROTECT BY APPLYING TRP BLACK PAINT AND HOLES SHOULD BE PROPERLY
GREASED. MACHINED SURFACES SHOULD BE PROTECTED BY PROPER MEANS TO AVOID TRANSIT DAMAGE.

(G) SPECIAL REMARKS:
1. ITEM WISE MAXIMUM QTY IN EACH LOT (WHICH MAY BE REQUIRED IN A PARTICULAR ORDER) WILL BE 10NOS. THERE
WILL BE A GAP OF 01 MONTH BETWEEN TWO CONSECUTIVE LOTS.
2 .DELIVERY IS WITHIN 120 DAYS FROM DATE OF PO FOR FIRST LOT.HOWEVER EARLY DELIVERY IS ALSO ACCEPCTABLE.

(H) REVERSE AUCTION:-

1. BHEL SHALL BE RESORTING TO REVERSE AUCTION (RA) (GUIDELINES AS AVAILABLE ON WWW.BHEL.COM FOR THIS
TENDER. RA SHALL BE CONDUCTED AMONG ALL THE TECHNO COMMERCIALLY QUALIFIED BIDDERS.

2. PRICE BIDS OF ALL TECHNO COMMERCIALLY QUALIFIED BIDDERS SHALL BE OPENED AND SAME SHALL BE CONSIDERED
AS INITIAL BIDS OF BIDDERS IN RA. IN CASE ANY BIDDER(S) DO(ES) NOT PARTICIPATE IN ONLINE REVERSE AUCTION, THEIR
PRICE BID ALONG WITH APPLICABLE LOADING, IF ANY, SHALL BE CONSIDERED FOR RANKING.

(I) BEING AN OPEN TENDER VENDORS HAVE TO SUBMIT THE DULY FILLLED AND SIGNED & STAMP COPY OF PQR ALONG
WITH ALL RELATED DOCUMENTS.

(J) ALL OTHER TERMS AND CONDITIONS SHALL BE AS PER ATTACHED GTC.

2/4/25, 8:26 AM Enquiry
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PQR Ref No: PQR/24-25/ Crirical Regular Direct Mil items Date: 23.08.2024

Rev No: 00 Review Date: 
23.08.2024

PQR Revision Date: 

Sl. No. BHEL Terms Supplier9s 
ComplianceYES/NO

1
1.a Only Manufacturer's Offers shall be considered for the Tender Enquiry.

2

2.a Vendor shall have  in-House necessary Manufacturing facilities required for 
manufacturing  and supply of  item/s as per drawing/specification.

2.b
BHEL reserves right to visit the Works of the Manufacturer for Physical verification of the 
Manufacturing  facilities (as declared by them) and assessment of their Quality systems 
during Technical Evaluation of the Offers.

2.c Bidders shall submit detailed Manufacturing process Plan along with the Technical Offer.

3

3.a

Bidders shall submit the necessary documents proving their Experience in Supplying   
same or similar items to  any Power Plant equipment Manufacturer (worldwide or within 
India) in  last three years from the date of Enquiry. Documentary evidances to be 
submitted in the form of  Customer's Purchase Order copies / Material Acceptance Report 
and item drawings/specifications. Documentary evidences submitted  shall  strictly meet 
all the technical requirement of the NIT.

3.b

BHEL reserves right to verify the details from the Bidder's customers based on Documents 
submitted as a part of past experience. BHEL may ask for other relevant documents in line 
with above to review the capacity and capability of vendor with respect to enquired 
items.

4

4.a
Turn Over:- Turn over of Non-MSe vendors should be 100%  of tender value. Relaxation 
for MSe vendors/ Notified Start-Ups on turn over will be as per MSME guidelines. UDYAM 
Certificate required for Mse status.

4.b

Applicable only for Non-Mse vendors:             

Audited balance Sheet and Profit and Loss account Statement of last three consecutive 
year (with UDIN ) required along with part-1 bid. Or A CA Certified Consolidated summary 
(with UDIN) for last 3 consecutive years having annual turn over and Profit and Loss  to be 
enclosed along with Part-1 bid .                                                                         

For Vendors having Turn over less than 1 crore in any of the financial year, CA certified 
Financial Turn over and Profit Loss (with UDIN) may be accepted for that year only.

Note-2: "Similar items" means items having same/similar manufacturing process,similar nature of use of item as that of 
enquired items etc.

Note-1: Non Submission of the above requested documents/non compliance to the above points will result in rejection 
of the Offers without further Notice/Intimation to the Bidder and no correspondance will be entertained at later date.

PQR for Crirical Regular Direct Mil items

Offers are accepted from:

Supplier shall give list of In-House Facilities:

Experience:

Financial Capability:
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CORPORATE STANDARD 

 
AA 085 01 29 

PAGE   1 OF 1 

 

ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   

  
 

APPROVED: 
INTERPLANT  

STANDARISATION COMMITTEE WG - NDT 

Rev. No. 

 
 

Rev. Date 

 
 

Revised: 

 
 

Prepared 

HYDERABAD 
 

Issued 

Corp. R&D 
 

Date: 

SEP. ‘87 
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CORPORATE PURCHASING SPECIFICATION 

AA 107 38 

Rev. No. 07

PAGE    1   OF    2 

STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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CORPORATE PURCHASE SPECIFICATION 

 

AA 551 54 

Rev. No. 03 

PAGE    1  OF  2

RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  

NOVEMBER, 1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153

 

CORPORATE PURCHASE SPECIFICATION 
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BHARAT  HEAVY  ELECTRICALS  LIMITED 
Ramachandrapuram, Hyderabad – 502 032. 

 
QW � 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

Welding Procedure Specification No.:   WE 155     Date: 08-09-06      Supporting PQR No.:  488 

 

Revision No.:   0                                                         Date: ---- 

 

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

 

 

JOINTS (QW 402)                                                                      

 

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

                             

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

                (No) : for single side joints  

Backing Material (Type) :   Base metal / Weld metal

                                                

Metal :  Yes                                                                           Non-Fusing Metal : No  

Retainer :  No

 

 

BASE  METALS (QW – 403) 

                                                

P. No. :  7        Group No. :  1        TO        P. No.:  7     Group No.:  1 

 

                   OR 

Specification type & grade :  SA240 TP410S       to     Specification type & grade SA240 TP410S 

  

 

Thickness Range :                                                     

Base Metal :           Groove:   4.75 mm  to  20 mm           Fillet :   all sizes  

 

Pipe Dia. Range :  Groove:   all dia                                  Fillet : :   all sizes

 

Other :  --- 

 

403.13 : not applicable 

 

Filler Metals (QW – 404) 

Spec. No. (SFA)    5.4 
AWS NO ( CLASS)   E 309-15  
F. No.   5 
A. No.    -- 
Size of Filler Metals    Dia 2.5 to5.0 mm 
Deposited Weld Metal   
Thickness Range:Groove: 

                                Fillet : 
32  mm Max. 

ALL 

Electrode Flux (Class) Basic 
Consumable Insert No 
Max. Bead  Thickness --- 
 

 

 



WPS:WE 155 

 

POSITIONS (QW-405) 

 

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

Position (s) Fillet :  ALL  

 

POSTWELD HEAT TREATMENT (QW-407) 

 

Temperature and TimeRange : NIL 
 

PREHEAT (QW-406) 

 

Preheat Temp Min :  100o C upto 10mm 

                                     200o C above 10mm 

Interpass Temp Max : 350 º C 
Preheat Maintenance :  Throughout welding 

 

GAS (QW-408)  

 

          NOT APPLICABLE 

 

  

 

ELECTRICAL CHARACTERISTICS (QW-409) 

 

Current AC or DC :     DIRECT CURRENT        Polarity :  ELECTRODE POSITIVE      

 

Amps [Range] :      60 to 180 A                              Volts Range :  22-26 V

 

 

 

TECHNIQUE (QW-410) 

 

String or Weave Bead : string only               

Initial and Interpass Cleaning :  chipping ; brushing ; grinding  

Method of Back Gouging:    by  grinding                                

Multiple or Single Pass : multiple pass 

Multiple or Single Electrodes  : single electrode                                              

Peening :  no                                                           

   

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

 

Filler Metal Current Weld 

Layer (s) 

Process 

Class Dia mm Type Polar Amp Range 

Volt 

Range 

Other 

1 

2 

3 

4 

 

 

SMAW 

SMAW 

SMAW 

SMAW 

 

 

E309_15  

E309_15 

E309_15 

E309_15 

 

2.5 

3.15 

4.0 

5.0 

 

DC + 

DC + 

DC + 

DC + 

 

60-80 

80-110 

110-140 

140-180 

 

-- 

-- 

-- 

-- 

 

String only 

,, 

,,  

,, 

 

 

 

                                                                                                                 
 

                                                                HEAD / WELDING ENGG 
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Revisions: Clause 1.5, 3, 4.1, Table 1 & 2 APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC (W) 

Rev. No. 01 Amd. No. Reaffirmed Prepared 

HEEP, Haridwar 

Issued 

Corp. R&D 

Dt. of 1st Issue 

01-02-1989 Dt: 29-11-2018 Dt:   Year:       
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 
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8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   

  
 

APPROVED: 
INTERPLANT  

STANDARISATION COMMITTEE WG - NDT 

Rev. No. 

 
 

Rev. Date 

 
 

Revised: 

 
 

Prepared 

HYDERABAD 
 

Issued 

Corp. R&D 
 

Date: 

SEP. ‘87 
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STEEL TUBES 3 ELECTRIC RESISTANCE WELDED / 

SUBMERGED ARC WELDED 
 

1.0 GENERAL: 

This specification governs the quality requirements of light, medium and heavy grades of 

Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in 

ungalvanized and galvanized condition in the range of 60mm to 150mm NB. 

2.0 APPLICATION: 

For general purpose, suitable for bending, welding and screwing for flanges and fittings. 

Not suitable for steam services. 

3.0 CONDITION OF DELIVERY: 

Tubes shall be supplied with plain ends. 

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

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

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

The material shall comply with the requirements of the following National standard and 

also meet the requirements of this specification. 

IS: 1239(part 1) 3 2004:  Steel Tubes, Tubular and other Wrought Steel Fittings 

Gr: ERW.   

5.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 

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

tube.   

 Tolerances: 

 Thickness: 

Light tubes + not limited 

 2 8 percent 

Medium and Heavy tubes + not limited 

 2 10 percent 

Revisions:  
Corrected the Clause 11.4 in line with IS 1239 (Part 1) 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC(S&GPS) 

Rev No.07 Amd No. Reaffirmed Prepared 

HEP, Bhopal 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:05-01-2015 Dt:  Year:      
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 Weight: 

Single tube (light series) + 10 percent   

 2 8 percent 

Single tube (medium and heavy series) ± 10 percent  

For quantities per load of 10 tonnes, min (light series) + 7.5 percent 

 2 5 percent 

For quantities per load of   ± 7.5 percent 

10 tonnes, min (medium and heavy series)   

 Internal Weld Fin: 

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

thickness. 

 Length: 

5.2.4.1 Random Length: 

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified 

and in the line with IS: 1239, Part 1. 

5.2.4.2 Exact Length: 

When exact lengths are called for, the tolerances shall be + 6 mm, 2 0 mm of the 

specified length.  

6.0 MANUFACTURE: 

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

shall be fully killed. 

Tubes shall not be manually welded. 

7.0 FREEDOM FOR DEFECTS: 

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be 

reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of 

the tube. 

8.0 CHEMICAL COMPOSITION: 

The melt analysis of steel shall be as follows: 
 

Element Percent max. Permissible variation over specified limit, ± max 

Carbon 0.20 0.02 

Manganese 1.30 0.04 

Sulphur 0.040 0.005 

Phosphorus 0.040 0.005 

9.0 GALVANIZING: 

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance  

with IS: 4736 
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10.0 TEST SAMPLES: 

All tubes bearing the same designation and manufactured under a single process shall be 

grouped together to constitute a lot. Each lot shall be sampled separately in accordance 

with IS: 4711 

11.0 MECHANICAL PROPERTIES: 

 Tensile: 

The tensile strength of strips cut form selected tubes, when tested in accordance with 

IS: 1608 shall be as follows:  

Tensile strength                       :   320 N/mm2, min. 

Elongations on 5.65ÿÿû gauge length: 

Up to and including. 25 mm NB  : 12 percent, min. 

Over 25 mm up to including150 mm NB : 20 percent, min. 

Note: 

1. For welded tubes, the strip tensile test specimen shall not contain the weld. 

2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test. 

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

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the 

bend test without showing any signs of fracture or failure. 

Tubes shall be bent with the weld at 90º to the plane of bending. The tubes shall not be 

filled for this test.   

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180º 

around a former having a radius at the bottom of groove in the plane of bending equal to 

at least six times the outside diameter of the tube.   

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 

90º round a former having a radius at the bottom of the groove equal to at least eight 

times the outside diameter of the tube.          

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

Rings not less than 40mm in length, cut form the end of each selected tubes shall be 

flattened  between parallel plates with the weld at 90º(point of maximum bending) in 

accordance with IS:2328. No opening shall occur by fracture in the weld until the distance 

between the plates is less than 75 percent of the original outside diameter of the tube and 

no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance 

between the plates is less than 60 percent of the original outside diameter. 

Test rings may have the inner and outer edges rounded. 

 Hydraulic Test / Eddy Current Test: 

Each tube shall withstand a test pressure of 5 N/mm2 without showing leakage defects of 

any kind. The pressure shall be applied and maintained for a minimum period of 

3 seconds for proof and inspection. 

Note:   Eddy current test may be done in place of Hydrostatic test as per the procedure in 

Annexure 3 B of IS: 1239, Part-1. 
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12.0 TEST CERTIFICATES: 

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

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

certificate along with their dispatch documents to facilitate quick clearance of the 

material. 

The test certificate shall bear the following information:    

AA10152: Rev. No.07: Steel Tubes 3 ERW/SAW   

BHEL order No:  

Supplier's Reference: 

Name 

Identification No. 

Melt No. 

Results of Tests: 

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

13.0 PROTECTIVE COATING: 

The tubes shall be protected with a rust preventive coating of varnish, externally 

throughout the length. 

14.0 PACKING AND MARKING: 

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

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

during transit. 

Each bundle/package shall bear the following information: 

AA10152: Steel Tubes 3 ERW/SAW  

BHEL Order No. 

Consignment/Identification No. 

Outside Diameter and Wall Thickness. 

Supplier's Name  

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 1608 2) IS: 2328 3) IS: 2329 

4) IS: 4736 5) IS: 4711  
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  

NOVEMBER, 1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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STEEL TUBES 3 ELECTRIC RESISTANCE WELDED / 

SUBMERGED ARC WELDED 
 

1.0 GENERAL: 

This specification governs the quality requirements of light, medium and heavy grades of 

Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in 

ungalvanized and galvanized condition in the range of 60mm to 150mm NB. 

2.0 APPLICATION: 

For general purpose, suitable for bending, welding and screwing for flanges and fittings. 

Not suitable for steam services. 

3.0 CONDITION OF DELIVERY: 

Tubes shall be supplied with plain ends. 

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

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

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

The material shall comply with the requirements of the following National standard and 

also meet the requirements of this specification. 

IS: 1239(part 1) 3 2004:  Steel Tubes, Tubular and other Wrought Steel Fittings 

Gr: ERW.   

5.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 

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

tube.   

 Tolerances: 

 Thickness: 

Light tubes + not limited 

 2 8 percent 

Medium and Heavy tubes + not limited 

 2 10 percent 

Revisions:  
Corrected the Clause 11.4 in line with IS 1239 (Part 1) 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC(S&GPS) 

Rev No.07 Amd No. Reaffirmed Prepared 

HEP, Bhopal 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:05-01-2015 Dt:  Year:      
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 Weight: 

Single tube (light series) + 10 percent   

 2 8 percent 

Single tube (medium and heavy series) ± 10 percent  

For quantities per load of 10 tonnes, min (light series) + 7.5 percent 

 2 5 percent 

For quantities per load of   ± 7.5 percent 

10 tonnes, min (medium and heavy series)   

 Internal Weld Fin: 

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

thickness. 

 Length: 

5.2.4.1 Random Length: 

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified 

and in the line with IS: 1239, Part 1. 

5.2.4.2 Exact Length: 

When exact lengths are called for, the tolerances shall be + 6 mm, 2 0 mm of the 

specified length.  

6.0 MANUFACTURE: 

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

shall be fully killed. 

Tubes shall not be manually welded. 

7.0 FREEDOM FOR DEFECTS: 

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be 

reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of 

the tube. 

8.0 CHEMICAL COMPOSITION: 

The melt analysis of steel shall be as follows: 
 

Element Percent max. Permissible variation over specified limit, ± max 

Carbon 0.20 0.02 

Manganese 1.30 0.04 

Sulphur 0.040 0.005 

Phosphorus 0.040 0.005 

9.0 GALVANIZING: 

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance  

with IS: 4736 



 

CORPORATE PURCHASING 

SPECIFICATION 

AA10152 

Rev No.07 

PAGE 3 of 4 
 

10.0 TEST SAMPLES: 

All tubes bearing the same designation and manufactured under a single process shall be 

grouped together to constitute a lot. Each lot shall be sampled separately in accordance 

with IS: 4711 

11.0 MECHANICAL PROPERTIES: 

 Tensile: 

The tensile strength of strips cut form selected tubes, when tested in accordance with 

IS: 1608 shall be as follows:  

Tensile strength                       :   320 N/mm2, min. 

Elongations on 5.65ÿÿû gauge length: 

Up to and including. 25 mm NB  : 12 percent, min. 

Over 25 mm up to including150 mm NB : 20 percent, min. 

Note: 

1. For welded tubes, the strip tensile test specimen shall not contain the weld. 

2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test. 

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

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the 

bend test without showing any signs of fracture or failure. 

Tubes shall be bent with the weld at 90º to the plane of bending. The tubes shall not be 

filled for this test.   

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180º 

around a former having a radius at the bottom of groove in the plane of bending equal to 

at least six times the outside diameter of the tube.   

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 

90º round a former having a radius at the bottom of the groove equal to at least eight 

times the outside diameter of the tube.          

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

Rings not less than 40mm in length, cut form the end of each selected tubes shall be 

flattened  between parallel plates with the weld at 90º(point of maximum bending) in 

accordance with IS:2328. No opening shall occur by fracture in the weld until the distance 

between the plates is less than 75 percent of the original outside diameter of the tube and 

no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance 

between the plates is less than 60 percent of the original outside diameter. 

Test rings may have the inner and outer edges rounded. 

 Hydraulic Test / Eddy Current Test: 

Each tube shall withstand a test pressure of 5 N/mm2 without showing leakage defects of 

any kind. The pressure shall be applied and maintained for a minimum period of 

3 seconds for proof and inspection. 

Note:   Eddy current test may be done in place of Hydrostatic test as per the procedure in 

Annexure 3 B of IS: 1239, Part-1. 
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12.0 TEST CERTIFICATES: 

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

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

certificate along with their dispatch documents to facilitate quick clearance of the 

material. 

The test certificate shall bear the following information:    

AA10152: Rev. No.07: Steel Tubes 3 ERW/SAW   

BHEL order No:  

Supplier's Reference: 

Name 

Identification No. 

Melt No. 

Results of Tests: 

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

13.0 PROTECTIVE COATING: 

The tubes shall be protected with a rust preventive coating of varnish, externally 

throughout the length. 

14.0 PACKING AND MARKING: 

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

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

during transit. 

Each bundle/package shall bear the following information: 

AA10152: Steel Tubes 3 ERW/SAW  

BHEL Order No. 

Consignment/Identification No. 

Outside Diameter and Wall Thickness. 

Supplier's Name  

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 1608 2) IS: 2328 3) IS: 2329 

4) IS: 4736 5) IS: 4711  
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  

NOVEMBER, 1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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 N.A – Not Applicable                                                                                                                           Page 1 of 2 

 

** Note :  For Unequal thicknesses base material thickness qualified upto 50mm and weld metal thickness  

                  limited to 38mm max. 

 

Rev : 07 – Note added regarding base material thickness 

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

 
QW – 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

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

 

Revision No.: 07                                                      Date:  24.04.2016 

 

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

 
 

JOINTS (QW 402)                                                                      

 

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

 

Root Spacing :  As per manufacturing drawing 

                          

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

                (No) : for single side welds  

Backing Material (Type) :   Base metal / Weld metal 

Metal:  Yes                                                                           Non-Fusing Metal: No  

Retainer:  No 

 

 

BASE METALS (QW – 403) 

                                                

P. No. :   1         Group No. : 1 & 2         TO        P. No.:  1      Group No.: 1 & 2 

 

                   OR 
Specification type & grade:   --------        to     Specification type & grade : ------- 

                  OR 
Chemical Analysis & Mechanical Properties:  --- to    Chemical Analysis & Mechanical Properties:  ---- 

 

Thickness Range :                                                     

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

  

Deposited pass thickness > 13mm – Not Permitted  

 

Other : None 

 

Filler Metals (QW – 404)                    

           SMAW 
Spec. No. (SFA)            5.1 

AWS NO (CLASS)           A5.1 (E 7018) 
F. No.               4 
A. No.               1 

Size of Filler Metals        Dia 2.5, 3.15, 4.0, 5.0mm 

Filler Metal Product Form              N.A 

Supplemental Filler Metal             N.A 

Deposited Weld Metal   

Thickness Range     :      Groove: 

                                          Fillet: 

38 mm   Max. 
38 mm Max Throat 

Electrode Flux (Class)           Basic 

Consumable Insert           No 

Max. Bead Thickness         5 mm 



 N.A – Not Applicable                                                                                                                           Page 2 of 2 

 

                 WPS No : WE006, Rev : 07 
POSITIONS (QW-405) 

 

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

                                       Down –Not permitted 

Position (s) Fillet:  ALL  

Other : None 

POSTWELD HEAT TREATMENT (QW-407) 

                                                   Not Permitted 

Temperature Range: NA 
 

Time Range:  NA 

Other : None 

PREHEAT (QW-406) 

 

Preheat Temp Min:  10 º C  min for < 31mm 

                                    100 º C min for 31mm and above 

Interpass Temp Max: 300 º C 

Preheat Maintenance: Minimum specified temperature           

                                       for every restart 

Other : None 

 

GAS (QW - 408) 
                                 Percentage Composition 
                       Gas(es)    Mixture     Flow Rate    
     
Shielding :         N.A              -                 - 

Trailing :            N.A              -                  - 

Backing :           N.A              -                  -     

Other : None  
 

 

ELECTRICAL CHARACTERISTICS (QW-409) 
 

Weld 

Pass 

(es) 

Process 

Filler Metal 
Current 

type & 

Polarity 

Amps 
(Range) 

Wire 

feed 

speed 

Energy 

or Power 
(Range) 

Volts 
(Range) 

Travel  
speed 

Other Classifi-

cation 

Diam-

eter 

Root& 
Subs-

equent 
as 

requi-

red 

SMAW 

-do- 

-do- 

 

E 7018 

-do- 

-do- 

-do- 

2.5mm 

3.15mm 

4.0mm 

5.0mm 

DCEP 

-do- 

-do- 

-do- 

60 – 90A 

100-150A 

150-200A 

200-260A 

 

N.A 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

22-34V 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

 

String for 

horizontal; 

Others Weave 

(Max 3 times  

Electrode Core 

Dia) 

 

Pulsing Current  :      N.A                                                                     Heat Input : N.A                                                   

                                                                                                                                               

Tungsten Electrode Size and Type :  N.A 

 

Mode of Metal Transfer  for GMAW (FCAW):  N.A                         Others  :  None                                                    

 
 

TECHNIQUE (QW-410) 

String or Weave Bead: string and/or  weave                                       Orifice or Gas Cup Size : N.A               

Initial / Interpass Cleaning :  chipping / brushing / grinding        Method of Back Gouging: grinding/gouging            

                                                                                                                                                                         if required 

Oscillation   :    N.A                                                                         Contact tube to work distance :  N.A 

Multiple or Single Pass : Multiple pass                                           Multiple or Single Electrodes  : Single electrode  

Closed to out chamber : N.A                                                           Peening : Not allowed 

Use of thermal processes  : N.A  

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

Prepared  by        Approved  by 

 

  

 
Welding Engineer                                 HEAD / Welding Engg 













 

BHARAT  HEAVY  ELECTRICALS  LIMITED 
Ramachandrapuram, Hyderabad – 502 032. 

 
QW � 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

Welding Procedure Specification No.:   WE 155     Date: 08-09-06      Supporting PQR No.:  488 

 

Revision No.:   0                                                         Date: ---- 

 

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

 

 

JOINTS (QW 402)                                                                      

 

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

                             

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

                (No) : for single side joints  

Backing Material (Type) :   Base metal / Weld metal

                                                

Metal :  Yes                                                                           Non-Fusing Metal : No  

Retainer :  No

 

 

BASE  METALS (QW – 403) 

                                                

P. No. :  7        Group No. :  1        TO        P. No.:  7     Group No.:  1 

 

                   OR 

Specification type & grade :  SA240 TP410S       to     Specification type & grade SA240 TP410S 

  

 

Thickness Range :                                                     

Base Metal :           Groove:   4.75 mm  to  20 mm           Fillet :   all sizes  

 

Pipe Dia. Range :  Groove:   all dia                                  Fillet : :   all sizes

 

Other :  --- 

 

403.13 : not applicable 

 

Filler Metals (QW – 404) 

Spec. No. (SFA)    5.4 
AWS NO ( CLASS)   E 309-15  
F. No.   5 
A. No.    -- 
Size of Filler Metals    Dia 2.5 to5.0 mm 
Deposited Weld Metal   
Thickness Range:Groove: 

                                Fillet : 
32  mm Max. 

ALL 

Electrode Flux (Class) Basic 
Consumable Insert No 
Max. Bead  Thickness --- 
 

 

 



WPS:WE 155 

 

POSITIONS (QW-405) 

 

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

Position (s) Fillet :  ALL  

 

POSTWELD HEAT TREATMENT (QW-407) 

 

Temperature and TimeRange : NIL 
 

PREHEAT (QW-406) 

 

Preheat Temp Min :  100o C upto 10mm 

                                     200o C above 10mm 

Interpass Temp Max : 350 º C 
Preheat Maintenance :  Throughout welding 

 

GAS (QW-408)  

 

          NOT APPLICABLE 

 

  

 

ELECTRICAL CHARACTERISTICS (QW-409) 

 

Current AC or DC :     DIRECT CURRENT        Polarity :  ELECTRODE POSITIVE      

 

Amps [Range] :      60 to 180 A                              Volts Range :  22-26 V

 

 

 

TECHNIQUE (QW-410) 

 

String or Weave Bead : string only               

Initial and Interpass Cleaning :  chipping ; brushing ; grinding  

Method of Back Gouging:    by  grinding                                

Multiple or Single Pass : multiple pass 

Multiple or Single Electrodes  : single electrode                                              

Peening :  no                                                           

   

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

 

Filler Metal Current Weld 

Layer (s) 

Process 

Class Dia mm Type Polar Amp Range 

Volt 

Range 

Other 

1 

2 

3 

4 

 

 

SMAW 

SMAW 

SMAW 

SMAW 

 

 

E309_15  

E309_15 

E309_15 

E309_15 

 

2.5 

3.15 

4.0 

5.0 

 

DC + 

DC + 

DC + 

DC + 

 

60-80 

80-110 

110-140 

140-180 

 

-- 

-- 

-- 

-- 

 

String only 

,, 

,,  

,, 

 

 

 

                                                                                                                 
 

                                                                HEAD / WELDING ENGG 

 

 







2008
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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STEEL TUBES 3 ELECTRIC RESISTANCE WELDED / 

SUBMERGED ARC WELDED 
 

1.0 GENERAL: 

This specification governs the quality requirements of light, medium and heavy grades of 

Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in 

ungalvanized and galvanized condition in the range of 60mm to 150mm NB. 

2.0 APPLICATION: 

For general purpose, suitable for bending, welding and screwing for flanges and fittings. 

Not suitable for steam services. 

3.0 CONDITION OF DELIVERY: 

Tubes shall be supplied with plain ends. 

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

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

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

The material shall comply with the requirements of the following National standard and 

also meet the requirements of this specification. 

IS: 1239(part 1) 3 2004:  Steel Tubes, Tubular and other Wrought Steel Fittings 

Gr: ERW.   

5.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 

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

tube.   

 Tolerances: 

 Thickness: 

Light tubes + not limited 

 2 8 percent 

Medium and Heavy tubes + not limited 

 2 10 percent 

Revisions:  
Corrected the Clause 11.4 in line with IS 1239 (Part 1) 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC(S&GPS) 

Rev No.07 Amd No. Reaffirmed Prepared 

HEP, Bhopal 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:05-01-2015 Dt:  Year:      
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 Weight: 

Single tube (light series) + 10 percent   

 2 8 percent 

Single tube (medium and heavy series) ± 10 percent  

For quantities per load of 10 tonnes, min (light series) + 7.5 percent 

 2 5 percent 

For quantities per load of   ± 7.5 percent 

10 tonnes, min (medium and heavy series)   

 Internal Weld Fin: 

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

thickness. 

 Length: 

5.2.4.1 Random Length: 

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified 

and in the line with IS: 1239, Part 1. 

5.2.4.2 Exact Length: 

When exact lengths are called for, the tolerances shall be + 6 mm, 2 0 mm of the 

specified length.  

6.0 MANUFACTURE: 

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

shall be fully killed. 

Tubes shall not be manually welded. 

7.0 FREEDOM FOR DEFECTS: 

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be 

reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of 

the tube. 

8.0 CHEMICAL COMPOSITION: 

The melt analysis of steel shall be as follows: 
 

Element Percent max. Permissible variation over specified limit, ± max 

Carbon 0.20 0.02 

Manganese 1.30 0.04 

Sulphur 0.040 0.005 

Phosphorus 0.040 0.005 

9.0 GALVANIZING: 

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance  

with IS: 4736 
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10.0 TEST SAMPLES: 

All tubes bearing the same designation and manufactured under a single process shall be 

grouped together to constitute a lot. Each lot shall be sampled separately in accordance 

with IS: 4711 

11.0 MECHANICAL PROPERTIES: 

 Tensile: 

The tensile strength of strips cut form selected tubes, when tested in accordance with 

IS: 1608 shall be as follows:  

Tensile strength                       :   320 N/mm2, min. 

Elongations on 5.65ÿÿû gauge length: 

Up to and including. 25 mm NB  : 12 percent, min. 

Over 25 mm up to including150 mm NB : 20 percent, min. 

Note: 

1. For welded tubes, the strip tensile test specimen shall not contain the weld. 

2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test. 

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

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the 

bend test without showing any signs of fracture or failure. 

Tubes shall be bent with the weld at 90º to the plane of bending. The tubes shall not be 

filled for this test.   

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180º 

around a former having a radius at the bottom of groove in the plane of bending equal to 

at least six times the outside diameter of the tube.   

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 

90º round a former having a radius at the bottom of the groove equal to at least eight 

times the outside diameter of the tube.          

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

Rings not less than 40mm in length, cut form the end of each selected tubes shall be 

flattened  between parallel plates with the weld at 90º(point of maximum bending) in 

accordance with IS:2328. No opening shall occur by fracture in the weld until the distance 

between the plates is less than 75 percent of the original outside diameter of the tube and 

no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance 

between the plates is less than 60 percent of the original outside diameter. 

Test rings may have the inner and outer edges rounded. 

 Hydraulic Test / Eddy Current Test: 

Each tube shall withstand a test pressure of 5 N/mm2 without showing leakage defects of 

any kind. The pressure shall be applied and maintained for a minimum period of 

3 seconds for proof and inspection. 

Note:   Eddy current test may be done in place of Hydrostatic test as per the procedure in 

Annexure 3 B of IS: 1239, Part-1. 
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12.0 TEST CERTIFICATES: 

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

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

certificate along with their dispatch documents to facilitate quick clearance of the 

material. 

The test certificate shall bear the following information:    

AA10152: Rev. No.07: Steel Tubes 3 ERW/SAW   

BHEL order No:  

Supplier's Reference: 

Name 

Identification No. 

Melt No. 

Results of Tests: 

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

13.0 PROTECTIVE COATING: 

The tubes shall be protected with a rust preventive coating of varnish, externally 

throughout the length. 

14.0 PACKING AND MARKING: 

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

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

during transit. 

Each bundle/package shall bear the following information: 

AA10152: Steel Tubes 3 ERW/SAW  

BHEL Order No. 

Consignment/Identification No. 

Outside Diameter and Wall Thickness. 

Supplier's Name  

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 1608 2) IS: 2328 3) IS: 2329 

4) IS: 4736 5) IS: 4711  
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 
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8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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 N.A – Not Applicable                                                                                                                           Page 1 of 2 

 

** Note :  For Unequal thicknesses base material thickness qualified upto 50mm and weld metal thickness  

                  limited to 38mm max. 

 

Rev : 07 – Note added regarding base material thickness 

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

 
QW – 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

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

 

Revision No.: 07                                                      Date:  24.04.2016 

 

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

 
 

JOINTS (QW 402)                                                                      

 

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

 

Root Spacing :  As per manufacturing drawing 

                          

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

                (No) : for single side welds  

Backing Material (Type) :   Base metal / Weld metal 

Metal:  Yes                                                                           Non-Fusing Metal: No  

Retainer:  No 

 

 

BASE METALS (QW – 403) 

                                                

P. No. :   1         Group No. : 1 & 2         TO        P. No.:  1      Group No.: 1 & 2 

 

                   OR 
Specification type & grade:   --------        to     Specification type & grade : ------- 

                  OR 
Chemical Analysis & Mechanical Properties:  --- to    Chemical Analysis & Mechanical Properties:  ---- 

 

Thickness Range :                                                     

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

  

Deposited pass thickness > 13mm – Not Permitted  

 

Other : None 

 

Filler Metals (QW – 404)                    

           SMAW 
Spec. No. (SFA)            5.1 

AWS NO (CLASS)           A5.1 (E 7018) 
F. No.               4 
A. No.               1 

Size of Filler Metals        Dia 2.5, 3.15, 4.0, 5.0mm 

Filler Metal Product Form              N.A 

Supplemental Filler Metal             N.A 

Deposited Weld Metal   

Thickness Range     :      Groove: 

                                          Fillet: 

38 mm   Max. 
38 mm Max Throat 

Electrode Flux (Class)           Basic 

Consumable Insert           No 

Max. Bead Thickness         5 mm 



 N.A – Not Applicable                                                                                                                           Page 2 of 2 

 

                 WPS No : WE006, Rev : 07 
POSITIONS (QW-405) 

 

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

                                       Down –Not permitted 

Position (s) Fillet:  ALL  

Other : None 

POSTWELD HEAT TREATMENT (QW-407) 

                                                   Not Permitted 

Temperature Range: NA 
 

Time Range:  NA 

Other : None 

PREHEAT (QW-406) 

 

Preheat Temp Min:  10 º C  min for < 31mm 

                                    100 º C min for 31mm and above 

Interpass Temp Max: 300 º C 

Preheat Maintenance: Minimum specified temperature           

                                       for every restart 

Other : None 

 

GAS (QW - 408) 
                                 Percentage Composition 
                       Gas(es)    Mixture     Flow Rate    
     
Shielding :         N.A              -                 - 

Trailing :            N.A              -                  - 

Backing :           N.A              -                  -     

Other : None  
 

 

ELECTRICAL CHARACTERISTICS (QW-409) 
 

Weld 

Pass 

(es) 

Process 

Filler Metal 
Current 

type & 

Polarity 

Amps 
(Range) 

Wire 

feed 

speed 

Energy 

or Power 
(Range) 

Volts 
(Range) 

Travel  
speed 

Other Classifi-

cation 

Diam-

eter 

Root& 
Subs-

equent 
as 

requi-

red 

SMAW 

-do- 

-do- 

 

E 7018 

-do- 

-do- 

-do- 

2.5mm 

3.15mm 

4.0mm 

5.0mm 

DCEP 

-do- 

-do- 

-do- 

60 – 90A 

100-150A 

150-200A 

200-260A 

 

N.A 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

22-34V 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

 

String for 

horizontal; 

Others Weave 

(Max 3 times  

Electrode Core 

Dia) 

 

Pulsing Current  :      N.A                                                                     Heat Input : N.A                                                   

                                                                                                                                               

Tungsten Electrode Size and Type :  N.A 

 

Mode of Metal Transfer  for GMAW (FCAW):  N.A                         Others  :  None                                                    

 
 

TECHNIQUE (QW-410) 

String or Weave Bead: string and/or  weave                                       Orifice or Gas Cup Size : N.A               

Initial / Interpass Cleaning :  chipping / brushing / grinding        Method of Back Gouging: grinding/gouging            

                                                                                                                                                                         if required 

Oscillation   :    N.A                                                                         Contact tube to work distance :  N.A 

Multiple or Single Pass : Multiple pass                                           Multiple or Single Electrodes  : Single electrode  

Closed to out chamber : N.A                                                           Peening : Not allowed 

Use of thermal processes  : N.A  

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

Prepared  by        Approved  by 

 

  

 
Welding Engineer                                 HEAD / Welding Engg 













 

BHARAT  HEAVY  ELECTRICALS  LIMITED 
Ramachandrapuram, Hyderabad – 502 032. 

 
QW � 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

Welding Procedure Specification No.:   WE 155     Date: 08-09-06      Supporting PQR No.:  488 

 

Revision No.:   0                                                         Date: ---- 

 

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

 

 

JOINTS (QW 402)                                                                      

 

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

                             

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

                (No) : for single side joints  

Backing Material (Type) :   Base metal / Weld metal

                                                

Metal :  Yes                                                                           Non-Fusing Metal : No  

Retainer :  No

 

 

BASE  METALS (QW – 403) 

                                                

P. No. :  7        Group No. :  1        TO        P. No.:  7     Group No.:  1 

 

                   OR 

Specification type & grade :  SA240 TP410S       to     Specification type & grade SA240 TP410S 

  

 

Thickness Range :                                                     

Base Metal :           Groove:   4.75 mm  to  20 mm           Fillet :   all sizes  

 

Pipe Dia. Range :  Groove:   all dia                                  Fillet : :   all sizes

 

Other :  --- 

 

403.13 : not applicable 

 

Filler Metals (QW – 404) 

Spec. No. (SFA)    5.4 
AWS NO ( CLASS)   E 309-15  
F. No.   5 
A. No.    -- 
Size of Filler Metals    Dia 2.5 to5.0 mm 
Deposited Weld Metal   
Thickness Range:Groove: 

                                Fillet : 
32  mm Max. 

ALL 

Electrode Flux (Class) Basic 
Consumable Insert No 
Max. Bead  Thickness --- 
 

 

 



WPS:WE 155 

 

POSITIONS (QW-405) 

 

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

Position (s) Fillet :  ALL  

 

POSTWELD HEAT TREATMENT (QW-407) 

 

Temperature and TimeRange : NIL 
 

PREHEAT (QW-406) 

 

Preheat Temp Min :  100o C upto 10mm 

                                     200o C above 10mm 

Interpass Temp Max : 350 º C 
Preheat Maintenance :  Throughout welding 

 

GAS (QW-408)  

 

          NOT APPLICABLE 

 

  

 

ELECTRICAL CHARACTERISTICS (QW-409) 

 

Current AC or DC :     DIRECT CURRENT        Polarity :  ELECTRODE POSITIVE      

 

Amps [Range] :      60 to 180 A                              Volts Range :  22-26 V

 

 

 

TECHNIQUE (QW-410) 

 

String or Weave Bead : string only               

Initial and Interpass Cleaning :  chipping ; brushing ; grinding  

Method of Back Gouging:    by  grinding                                

Multiple or Single Pass : multiple pass 

Multiple or Single Electrodes  : single electrode                                              

Peening :  no                                                           

   

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

 

Filler Metal Current Weld 

Layer (s) 

Process 

Class Dia mm Type Polar Amp Range 

Volt 

Range 

Other 

1 

2 

3 

4 

 

 

SMAW 

SMAW 

SMAW 

SMAW 

 

 

E309_15  

E309_15 

E309_15 

E309_15 

 

2.5 

3.15 

4.0 

5.0 

 

DC + 

DC + 

DC + 

DC + 

 

60-80 

80-110 

110-140 

140-180 

 

-- 

-- 

-- 

-- 

 

String only 

,, 

,,  

,, 

 

 

 

                                                                                                                 
 

                                                                HEAD / WELDING ENGG 
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STRUCTURAL STEEL - WELDABLE QUALITY 
(PLATES, SECTIONS, STRIPS, FLATS AND BARS) 

 

 

 

FOR INTERNAL USE ONLY 

REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS 

 

 

 

Equivalent/Comparable Standards: 

1) IS: 2062 3 2011 : Grade: E250- BR (With impact test) 

2) DIN EN 10025-2:2005 : Grade: S275JR 

 

 

 

 

 

 

 

 

Suggested/Probable Suppliers and Grades: 

Refer Plant Vendors List 

 

 

 

 

 

 

 

 

 

User Plants and Replaced Plant Specifications/References:  

1) HEP, BHOPAL  : 

2) HEEP, HARDWAR  : 

3) HPEP, HYDERABAD : 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank  
 

 

 

 

 

 

 

 

 

  

 



 

CORPORATE PURCHASING 

SPECIFICATION 

AA10119 

Rev No. 15 

PAGE 1 of 2 
 

Revisions: 
Clause No. 1, 3, 5 & 8 revised (as per MOM of 38th 

MRC meeting), Clause 10 added 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC(S&GPS) 

Rev No.15 Amd No. Reaffirmed Prepared 

HPEP, Hyderabad 

Issued 

Corp.R&D 

Dt. of 1st Issue 

June, 1976 Dt:11-03-2014 Dt:  Year:      
 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e
 I

n
fo

rm
a
ti

o
n

 o
n

 t
h

is
 d

o
cu

m
e
n

t 
is

 t
h

e
 p

ro
p

e
rt

y
 o

f 
B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 
 

It
 m

u
st

 n
o
t 

b
e
 u

se
d

 d
ir

e
ct

ly
 o

r 
in

d
ir

e
ct

ly
 i

n
 a

n
y
 w

a
y
 d

e
tr

im
e
n

ta
l 

to
 t

h
e
 I

n
te

re
st

 o
f 

th
e
 c

o
m

p
a
n

y
. 

 

STRUCTURAL STEEL - WELDABLE QUALITY 
(PLATES, SECTIONS, STRIPS, FLATS AND BARS) 

 

ORDERING DESCRIPTION 

1.0 GENERAL: 

The material shall conform to IS 2062 3 2011, E250-Gr.BR (with mandatory Impact Test) 

or DIN EN 10025-2:2005, Gr. S275JR and comply with following additional requirements. 

2.0 APPLICATION: 

For general engineering purposes, suitable for welding. 

3.0 CONDITION OF DELIVERY: 

 Bars & Sections shall be supplied in Hot rolled in straight lengths without twists and 3.1

bends. 

 The material shall be supplied as per IS: 2062 3 2011, E250 Gr.BR (with mandatory 3.2

Impact Test) or as per DIN EN 10025-2:2005 Gr. 275JR. 

 Any other additional requirement as per BHEL Purchase order. 3.3

4.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 4.1

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

 Tolerances: 4.2

The tolerances on hot rolled material shall comply with IS: 1852 or any other equivalent 

national standard. 

 Straightness for hot rolled bars: 4.3

Unless otherwise specified, the permissible deviation in straightness shall not exceed 5 

mm in any 1000 mm length. 

5.0 TEST SAMPLES: 

The selection of test pieces for all tests like Chemical, Mechanical etc. shall be as per IS:  

2062, E250-Gr.BR or DIN EN 10025-2, Gr. S275JR. 
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6.0 ULTRASONIC EXAMINATION: 

Plates shall be ultrasonically examined in accordance with BHEL standard AA0850120 

(or ASTM-A435) as detailed below and shall comply with the acceptance standards 

specified therein. 

 For plates above 40 mm thick: 6.1

Shall be ultrasonically examined unless when otherwise specified in order. 

7.0 TEST CERTIFICATES: 

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

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

their dispatch documents to facilitate quick clearance of the material. 

The test certificate shall bear the following information: 

AA10119 - Rev.No.15/ IS: 2062-Gr: BR (with mandatory Impact test) or DIN EN 10025-2, 

Gr. S275JR,  

BHEL order No. 

Melt No, Size & Quantity, Batch No with heat treatment details, Results of Chemical 

analysis, 

Mechanical tests & NDT, Supplier9s name, Identification No, TC No, Signature of 

Competent Authority, etc. 

8.0 PACKING AND MARKING: 

Plates shall be transported suitably to avoid damage during transit. 

Each plate shall be marked with Melt No. Material grade and specification, BHEL Order 

No, Supplier9s Name Identification No, Size & weight, on any one corner and encircled 

with paint preferably of white colour. 

9.0 REJECTION AND REPLACEMENT 

If the material does not comply with the requirements of this specification during receipt 

inspection at BHEL or if any defect is found during further processing of material, BHEL 

reserves the right to reject the whole consignment and the supplier shall replace the 

material free of cost. The rejected material shall be taken back by the supplier after 

fulfilling the commercial terms and conditions. 

10.0 REFERRED STANDARDS (Latest publications including amendments): 

1) IS: 1852 2) ASTM - A435 3) AA0850120 
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED
ASTM  A 240, TYPE 410

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

Comparable Standards:

1. AMERICAN : ASTM A 240
Type: 410, Annealed.

2.  INDIAN : IS : 6911 - 1992
                               Gr : X 12Cr 12,  Annealed (A2)

         3.  EUROPEAN : EN 10088-2, Gr:X12Cr13.

Suggested/Probable Suppliers And Grades:

Refer Plant  Vendors list

User Plant References:

1. HEEP - HARDWAR : HW 021 02 99

Revisions :

  Cl 27.3 of MOM of MRC-S&GPS

APPROVED : Interplant Material

Rationalization Committee-MRC (S&GPS)
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 STAINLESS STEEL SHEETS AND PLATES - ANNEALED

                                           ASTM  A 240, TYPE 410

  ORDERING DESCRIPTION

1.0 GENERAL :

The sheets and plates shall conform to the latest version of  ASTM  A 240,
Type: 410 and comply with the following additional requirements.

2.0 APPLICATION :

For general engineering purposes, where corrosion resistance is essential.

3.0 CONDITION OF DELIVERY:

Hot, annealed and descaled (Finish No.1).

             Cold rolled, annealed (2B / 2 D).

4.0 DIMENSIONS AND TOLERANCES:

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

5.0 CHEMICAL COMPOSITION:

As per ASTM A 240, Type 410.

     6.0 TEST CERTIFICATES :

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

              BHEL References :

AA 107 38 -Rev. No.06 / ASTM A 240, Type:410
BHEL order No,

Supplier�s References :
Name
Identification No.
Melt No.

              Process of manufacture
Details of heat treatment.

Result of Tests:
Dimensional inspection.

  Results of chemical analysis, mechanical tests

Revisions :

Cl 27.3 of MOM of MRC-S&GPS

APPROVED : Interplant Material

Rationalization Committee-MRC (S&GPS)

Rev. No. 06 Amd.No. Reaffirmed

Dt.:15.06.2005 Dt : Year :

Prepared

HARDWAR

Issued

Corp. R&D

Dt. of 1st Issue

JUNE, 1978



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

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

suppliers identification mark, �AA 107 38 / ASTM A 240, Type:410, melt No., BHEL

order No., on the top plate.

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

identification mark, �AA 107 38 / ASTM A 240, Type:410 , melt No., BHEL order No.,
on the top plate.

FOR INFORMATION ONLY
  ---------------------------------------------------------------------------------------------------------------------------------------

               CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al

0.08-0.15 f 1.0 f 1.0 f 0.75 11.5-13.5 f 0.030 f 0.040 -

  MECHANICAL PROPERTIES 

Hardness, max

BHN HRB

0.2% PS min

N/mm²

UTS, min

N/mm²

% El min Bend Test

Dia.

217 96 205 450 20 1800

AA 107 38

Rev. No. 06

PAGE   2  OF  2
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CORPORATE  PURCHASING SPECIFICATION

AA 107 55

Rev. No. 07

PREFACE SHEET

SEAMLESS STAINLESS STEEL PIPES (AUSTENITIC, Ti STABILIZED)
(ASTM  A 312, TP 321)

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

Comparable Standards:

1. AMERICAN :  ASTM A 312
 Gr.: S 32100 (TP 321)

2. EUROPEAN : DIN 17458, Gr:X6CrNiTi18-10.

Suggested/Probable Suppliers And Grades:

Refer Plant  Vendors list

User Plant References:

1. HEEP - HARDWAR : HW 021 02 99
         2.     BHOPAL : PS 105 29

3. HYDERABAD : AISI 321, ASTM A 312, Gr.:TP 321
4.      TIRUCHY : ASTM A 312, Gr.: TP 321

Revisions :

 Cl 27.6.27 of MOM of MRC-S&GPS

APPROVED :

                     INTERPLANT MATERIAL

RATIONALIZATION COMMITTEE (MRC-S&GPS)

Rev.No.  07 Amd.No. Reaffirmed

Dt.:15.06.2005 Dt : Year :

Prepared

HARDWAR

Issued

Corp. R&D

Dt. of 1st Issue

JUNE, 1978
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CORPORATE PURCHASING SPECIFICATION

AA 107 55

Rev. No. 07

PAGE   1   OF   2

SEAMLESS STAINLESS STEEL PIPES (AUSTENITIC, Ti STABILIZED)

 (ASTM  A 312, TP 321)

ORDERING DESCRIPTION FOR ASTM A 312, TP 321

1.0 GENERAL:

The pipes shall conform to the latest version for ASTM A 312, TP 321 and comply with the
following additional requirements.

2.0 APPLICATION

For  corrosion resistant applications.

3.0 DIMENSIONS AND TOLERANCES:

3.1 Sizes:

Pipe outside diameter and wall thickness shall be as specified in BHEL order. Unless otherwise
specified, pipes shall be supplied in lengths of not less than 4.5  metres.

3.2     TOLERANCES:

           As per ASTM A 999.

4.0     MANUFACTURE:

          Either hot finished or cold drawn.

5.0     CHEMICAL COMPOSITION:

          As per ASTM A 312, TP 321.

6.0     MECHANICAL PROPERTIES:

            As per ASTM A 312 TP 321.

7.0 HYDROSTATIC TEST / NDT:

 Each length of pipe shall be subjected to Hydrostatic test as per ASME SA 530.

           As an alternative to the Hydrostatic test, each length of pipe shall be subjected to NDT
           as given below:

a) For thickness upto 3.6mm, inclusive, Eddy current test as per ASME SE 309  or for
      thickness upto 12mm, inclusive, Flux leakage test as per ASME   SE 570.
         or
 b)  Ultrasonic test as per ASME SE 213.

Norms of acceptance shall be as specified in the respective standards mentioned above.

Revisions :

Cl 27.6.27 of MOM of MRC-S&GPS

APPROVED :

INTERPLANT MATERIAL

RATIONALISATION COMMITTEE-MRC (S&GPS)

Rev. No. 07 Amd.No. Reaffirmed

Dt: 15.06.2005 Dt : Year :

Prepared

HYDERABAD

Issued

Corp. R&D

Dt. of 1st Issue

     JUNE, 1978



CORPORATE PURCHASING SPECIFICATION

8.0 INSPECTION AT SUPPLIER'S WORKS:

BHEL's representative shall have free access at all times to all parts of the manufacture's
works, until the work on the contract of BHEL is being performed. The manufacturer shall offer
BHEL's representative all reasonable facilities, without charge, to satisfy the latter that the
material is being furnished in accordance with the specification.

9.0 REPAIRS:

9.1     Repair involving fusion welding is prohibited.

9.2      When defects are repaired by mechanical means, the wall thickness requirements shall be
           satisfactorily met with and the surfaces shall be smoothly dressed up without any sharp edges.

10.0 CERTIFICATION:

Test certificate shall be as per ASTM A 999.

11.0 PACKING AND MARKING:

As per BHEL Standard AA 049 00 01.

12.0 REJECTION AND REPLACEMENT:

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

FOR INFORMATAION ONLY

     ---------------------------------------------------------------------------------------------------------------------------------

                                                CHEMICAL COMPOSITION 

C Si Mn Ni Cr S P Ti N

f 0.08 f 1.0 f 2.0 9.0-12.0 17.0-19.0 f 0.030 f 0.045 5XC - 0.70 f 0.10

MECHANICAL PROPERTIES

% El minWall Thickness 0.2% PS min

N/mm²

UTS min

N/mm² Longitudinal Transverse

f 9.52 cm 205 515 35 25

> 9.52 cm 170 415 35 25

AA  107 55

Rev. No. 07

PAGE   2  OF  2
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  

NOVEMBER, 1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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** Note :  For Unequal thicknesses base material thickness qualified upto 50mm and weld metal thickness  

                  limited to 38mm max. 

 

Rev : 07 – Note added regarding base material thickness 

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

 
QW – 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 

 

 

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

 

Revision No.: 07                                                      Date:  24.04.2016 

 

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

 
 

JOINTS (QW 402)                                                                      

 

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

 

Root Spacing :  As per manufacturing drawing 

                          

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

                (No) : for single side welds  

Backing Material (Type) :   Base metal / Weld metal 

Metal:  Yes                                                                           Non-Fusing Metal: No  

Retainer:  No 

 

 

BASE METALS (QW – 403) 

                                                

P. No. :   1         Group No. : 1 & 2         TO        P. No.:  1      Group No.: 1 & 2 

 

                   OR 
Specification type & grade:   --------        to     Specification type & grade : ------- 

                  OR 
Chemical Analysis & Mechanical Properties:  --- to    Chemical Analysis & Mechanical Properties:  ---- 

 

Thickness Range :                                                     

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

  

Deposited pass thickness > 13mm – Not Permitted  

 

Other : None 

 

Filler Metals (QW – 404)                    

           SMAW 
Spec. No. (SFA)            5.1 

AWS NO (CLASS)           A5.1 (E 7018) 
F. No.               4 
A. No.               1 

Size of Filler Metals        Dia 2.5, 3.15, 4.0, 5.0mm 

Filler Metal Product Form              N.A 

Supplemental Filler Metal             N.A 

Deposited Weld Metal   

Thickness Range     :      Groove: 

                                          Fillet: 

38 mm   Max. 
38 mm Max Throat 

Electrode Flux (Class)           Basic 

Consumable Insert           No 

Max. Bead Thickness         5 mm 



 N.A – Not Applicable                                                                                                                           Page 2 of 2 

 

                 WPS No : WE006, Rev : 07 
POSITIONS (QW-405) 

 

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

                                       Down –Not permitted 

Position (s) Fillet:  ALL  

Other : None 

POSTWELD HEAT TREATMENT (QW-407) 

                                                   Not Permitted 

Temperature Range: NA 
 

Time Range:  NA 

Other : None 

PREHEAT (QW-406) 

 

Preheat Temp Min:  10 º C  min for < 31mm 

                                    100 º C min for 31mm and above 

Interpass Temp Max: 300 º C 

Preheat Maintenance: Minimum specified temperature           

                                       for every restart 

Other : None 

 

GAS (QW - 408) 
                                 Percentage Composition 
                       Gas(es)    Mixture     Flow Rate    
     
Shielding :         N.A              -                 - 

Trailing :            N.A              -                  - 

Backing :           N.A              -                  -     

Other : None  
 

 

ELECTRICAL CHARACTERISTICS (QW-409) 
 

Weld 

Pass 

(es) 

Process 

Filler Metal 
Current 

type & 

Polarity 

Amps 
(Range) 

Wire 

feed 

speed 

Energy 

or Power 
(Range) 

Volts 
(Range) 

Travel  
speed 

Other Classifi-

cation 

Diam-

eter 

Root& 
Subs-

equent 
as 

requi-

red 

SMAW 

-do- 

-do- 

 

E 7018 

-do- 

-do- 

-do- 

2.5mm 

3.15mm 

4.0mm 

5.0mm 

DCEP 

-do- 

-do- 

-do- 

60 – 90A 

100-150A 

150-200A 

200-260A 

 

N.A 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

22-34V 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

 

String for 

horizontal; 

Others Weave 

(Max 3 times  

Electrode Core 

Dia) 

 

Pulsing Current  :      N.A                                                                     Heat Input : N.A                                                   

                                                                                                                                               

Tungsten Electrode Size and Type :  N.A 

 

Mode of Metal Transfer  for GMAW (FCAW):  N.A                         Others  :  None                                                    

 
 

TECHNIQUE (QW-410) 

String or Weave Bead: string and/or  weave                                       Orifice or Gas Cup Size : N.A               

Initial / Interpass Cleaning :  chipping / brushing / grinding        Method of Back Gouging: grinding/gouging            

                                                                                                                                                                         if required 

Oscillation   :    N.A                                                                         Contact tube to work distance :  N.A 

Multiple or Single Pass : Multiple pass                                           Multiple or Single Electrodes  : Single electrode  

Closed to out chamber : N.A                                                           Peening : Not allowed 

Use of thermal processes  : N.A  

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

Prepared  by        Approved  by 

 

  

 
Welding Engineer                                 HEAD / Welding Engg 

















2008
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   

  
 

APPROVED: 
INTERPLANT  

STANDARISATION COMMITTEE WG - NDT 

Rev. No. 

 
 

Rev. Date 

 
 

Revised: 

 
 

Prepared 

HYDERABAD 
 

Issued 

Corp. R&D 
 

Date: 

SEP. ‘87 
 























 

CORPORATE PURCHASING 

SPECIFICATION 

AA10152 

Rev No. 07 

PAGE 1 of 4 
 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e
 I

n
fo

rm
a
ti

o
n

 o
n

 t
h

is
 d

o
cu

m
e
n

t 
is

 t
h

e
 p

ro
p

e
rt

y
 o

f 
B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 
 

It
 m

u
st

 n
o
t 

b
e
 u

se
d

 d
ir

e
ct

ly
 o

r 
in

d
ir

e
ct

ly
 i

n
 a

n
y
 w

a
y
 d

e
tr

im
e
n

ta
l 

to
 t

h
e
 I

n
te

re
st

 o
f 

th
e
 c

o
m

p
a
n

y
. 

 

STEEL TUBES 3 ELECTRIC RESISTANCE WELDED / 

SUBMERGED ARC WELDED 
 

1.0 GENERAL: 

This specification governs the quality requirements of light, medium and heavy grades of 

Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in 

ungalvanized and galvanized condition in the range of 60mm to 150mm NB. 

2.0 APPLICATION: 

For general purpose, suitable for bending, welding and screwing for flanges and fittings. 

Not suitable for steam services. 

3.0 CONDITION OF DELIVERY: 

Tubes shall be supplied with plain ends. 

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

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

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

The material shall comply with the requirements of the following National standard and 

also meet the requirements of this specification. 

IS: 1239(part 1) 3 2004:  Steel Tubes, Tubular and other Wrought Steel Fittings 

Gr: ERW.   

5.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 

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

tube.   

 Tolerances: 

 Thickness: 

Light tubes + not limited 

 2 8 percent 

Medium and Heavy tubes + not limited 

 2 10 percent 

Revisions:  
Corrected the Clause 11.4 in line with IS 1239 (Part 1) 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE 3 MRC(S&GPS) 

Rev No.07 Amd No. Reaffirmed Prepared 

HEP, Bhopal 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:05-01-2015 Dt:  Year:      
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 Weight: 

Single tube (light series) + 10 percent   

 2 8 percent 

Single tube (medium and heavy series) ± 10 percent  

For quantities per load of 10 tonnes, min (light series) + 7.5 percent 

 2 5 percent 

For quantities per load of   ± 7.5 percent 

10 tonnes, min (medium and heavy series)   

 Internal Weld Fin: 

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

thickness. 

 Length: 

5.2.4.1 Random Length: 

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified 

and in the line with IS: 1239, Part 1. 

5.2.4.2 Exact Length: 

When exact lengths are called for, the tolerances shall be + 6 mm, 2 0 mm of the 

specified length.  

6.0 MANUFACTURE: 

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

shall be fully killed. 

Tubes shall not be manually welded. 

7.0 FREEDOM FOR DEFECTS: 

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be 

reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of 

the tube. 

8.0 CHEMICAL COMPOSITION: 

The melt analysis of steel shall be as follows: 
 

Element Percent max. Permissible variation over specified limit, ± max 

Carbon 0.20 0.02 

Manganese 1.30 0.04 

Sulphur 0.040 0.005 

Phosphorus 0.040 0.005 

9.0 GALVANIZING: 

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance  

with IS: 4736 
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10.0 TEST SAMPLES: 

All tubes bearing the same designation and manufactured under a single process shall be 

grouped together to constitute a lot. Each lot shall be sampled separately in accordance 

with IS: 4711 

11.0 MECHANICAL PROPERTIES: 

 Tensile: 

The tensile strength of strips cut form selected tubes, when tested in accordance with 

IS: 1608 shall be as follows:  

Tensile strength                       :   320 N/mm2, min. 

Elongations on 5.65ÿÿû gauge length: 

Up to and including. 25 mm NB  : 12 percent, min. 

Over 25 mm up to including150 mm NB : 20 percent, min. 

Note: 

1. For welded tubes, the strip tensile test specimen shall not contain the weld. 

2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test. 

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

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the 

bend test without showing any signs of fracture or failure. 

Tubes shall be bent with the weld at 90º to the plane of bending. The tubes shall not be 

filled for this test.   

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180º 

around a former having a radius at the bottom of groove in the plane of bending equal to 

at least six times the outside diameter of the tube.   

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 

90º round a former having a radius at the bottom of the groove equal to at least eight 

times the outside diameter of the tube.          

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

Rings not less than 40mm in length, cut form the end of each selected tubes shall be 

flattened  between parallel plates with the weld at 90º(point of maximum bending) in 

accordance with IS:2328. No opening shall occur by fracture in the weld until the distance 

between the plates is less than 75 percent of the original outside diameter of the tube and 

no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance 

between the plates is less than 60 percent of the original outside diameter. 

Test rings may have the inner and outer edges rounded. 

 Hydraulic Test / Eddy Current Test: 

Each tube shall withstand a test pressure of 5 N/mm2 without showing leakage defects of 

any kind. The pressure shall be applied and maintained for a minimum period of 

3 seconds for proof and inspection. 

Note:   Eddy current test may be done in place of Hydrostatic test as per the procedure in 

Annexure 3 B of IS: 1239, Part-1. 
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12.0 TEST CERTIFICATES: 

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

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

certificate along with their dispatch documents to facilitate quick clearance of the 

material. 

The test certificate shall bear the following information:    

AA10152: Rev. No.07: Steel Tubes 3 ERW/SAW   

BHEL order No:  

Supplier's Reference: 

Name 

Identification No. 

Melt No. 

Results of Tests: 

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

13.0 PROTECTIVE COATING: 

The tubes shall be protected with a rust preventive coating of varnish, externally 

throughout the length. 

14.0 PACKING AND MARKING: 

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

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

during transit. 

Each bundle/package shall bear the following information: 

AA10152: Steel Tubes 3 ERW/SAW  

BHEL Order No. 

Consignment/Identification No. 

Outside Diameter and Wall Thickness. 

Supplier's Name  

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 1608 2) IS: 2328 3) IS: 2329 

4) IS: 4736 5) IS: 4711  
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :

Prepared 

HARDWAR 

Issued

Corp. R&D 

Dt. of 1st Issue 

JUNE, 1978 



CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800

AA 107 38 

Rev. No. 07

PAGE   2  OF  2 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  
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8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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GENERAL TOLERANCES FOR WELDING CONSTRUCTIONS 

FOR LENGTHS AND ANGLES 

1.0 GENERAL 

 General tolerances are permissible variations corresponding to the degrees of accuracy 

normally observed in workshops where details of tolerances are not provided in the 

drawings. 

 The general tolerances specified in this standard apply to dimensions for which the 

tolerances are indicated on the nominal dimensions for welded components, welded 

assemblies and welded structures. 

 The variations apply to linear dimensions such as outside dimensions, inside dimensions, 

stepped dimensions, widths, Centre-to-Centre distances and also angles. 

 Special rulings may be stated for linear dimensions of welded structures consisting of 

several assemblies. 

 This standard is based on BS EN ISO 13920-1997 

 General tolerances for machined components are covered in Corporate Standard 

AA0230208. 

 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form 

and Position. 

2.0 SCOPE 

 This standard prescribes four degrees of accuracy based on differences arising out of 

function and manufacture of welded components, assemblies and structures. 

 For technical and economic reasons other degrees of accuracy may be appropriate which 

have to be specifically stated. 

3.0 GENERAL TOLERANCES 

 Tolerances for linear dimensions are given in Table 1. 

 Table 2, for the tolerances on angular dimensions. 

4.0 REPRESENTATION ON DRAWINGS 

 The required degree of accuracy shall be specified in all fabrication drawings. 

For example class 'B9 of AA0621104 (BS EN ISO 13920) 
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 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on 

the drawings. (Refer page 6 of 6 of this standard) 

5.0 TESTING 

 The actual size of an angular structural component is determined by placing suitable 

measuring instruments tangentially on the welded part so that the zone affected by the 

weld is eliminated. The variation is obtained from the difference between the dimension 

in the drawing and the actual size. 

TABLE-1 TOLERANCE FOR LINEAR DIMENSIONS 

Range of nominal sizes l in mm 

Tolerance 
Class 

2 to 30 
Over 30 

up to 
120 

Over 
120 
up to 
400 

Over 
400 
up to 
1000 

Over 
1000 
up to 
2000 

Over 
2000 
up to 
4000 

Over 
4000 
up to 
8000 

Over 
8000 
up to 

12000 

Over 
12000 
up to 

16000 

Over 
16000 
up to 

20000 

Over 
20000 

Tolerances t in mm 

A 

± 1 

± 1 ± 1 ± 2 ± 3 ± 4 ± 5 ± 6 ± 7 ± 8 ± 9 

B ± 2 ± 2 ± 3 ± 4 ± 6 ± 8 ± 10 ± 12 ± 14 ± 16 

C ± 3 ± 4 ± 6 ± 8 ± 11 ± 14 ± 18 ± 21 ± 24 ± 27 

D ± 4 ± 7 ± 9 ± 12 ± 16 ± 21 ± 27 ± 32 ± 36 ± 40 

TABLE-2 TOLERANCES FOR ANGULAR DIMENSIONS 

Tolerance 
Class 

Range of Nominal sizes l in mm 
(Length of shorter leg) 

Up to 400 Over 400 upto 1000 Over 1000 

Tolerance �³ (In degrees and minutes) 
A ± 209 ± 159 ± 109 

B ± 459 ± 309 ± 209 

C ± 1° ± 459 ± 309 

D ± 1°309 ± 1°159 ± 1º 

Calculated and rounded tolerances t, in mm/ma 

A ± 6 ± 4.5 ± 3 

B ± 13 ± 9 ± 6 

C ± 18 ± 13 ± 9 

D ± 26 ± 22 ± 18 

a The value indicated in mm/m correspond to the tangent value of the 
general tolerance. It is to be multiplied by the length, in m, of the shorter leg. 

NOTE: 

1) The permissible variations also apply to unmarked angles of 90º and 180º. 

2) The shorter side of the angle is specified as the reference side. 

3) Its length can also be taken from a specially indicated reference point to be shown in 

the drawings. 

4) If the drawing contains no angle data, but only linear dimensions, then the 

permissible variations are to be taken in mm/m. 
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6.0 Tolerances on dimensions of welded assemblies, the part of which are machined 

preliminarily and the   assembly after welding as per given size not subjected to 

machining are set 50% lower than the tolerances on dimensions requiring a given 

accuracy. 

7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to 

nominal, but in this case the sum total of the value of the tolerance is to be 

preserved as per table 1. 

8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up 

to limits given in table 3. 

Remarks: 

1) The local convexities and concavities of the sheathing surface having smooth 

transition are allowed up to 4 mm. 

2) General bend along the whole length of the sheathing should not exceed W mm per 

running metre. 

3) Bends in the thin walled construction of the type of branch pipes, baffles of air draft 

hydro-generators are considered separately in every particular case. 

 

TABLE-3 

Type of Construction Length in mm 

Beams, spokes, stands, guards 
and similar parts 

10000 
to 

15000 

5000 
to 

10000 

3000 
to 

5000 

1500 
to 

3000 

1000 
to 

1500 

500 
to 

1000 

Upto 
500 

Allowable bend in mm 

10.0 8.0 6.0 4.5 3.0 2.5 2.0 

Frames, Floor plates dished 
parts, boxes 
External covers, bearings and 
Similar parts. 

12.0 10.0 8.0 6.0 4.0 3.0 2.0 
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9.0 Allowance for machining of welded construction is determined as per table 5. 

Remarks: 

1) In case of machining of diameters and constructions from two sides the allowance is 

doubled. 

2) For   "Dimension   as   per   drawing"   is   taken   the   dimension   for which the 

allowance is meant. 

10.0 Tolerances on bend "C" shall be as per table 4. 

TABLE 3 4 

Width of  flange 
89b99 in mm 

Thickness of 
flange 89s99 in mm 

Tolerance 
89c99 in mm 

400-201 

60-41 3.0 

40-31 3.5 

30-21 4.0 

20-11 4.5 

10 and lower 5.0 

200-150 

40-31 3.0 

30-21 3.5 

20-11 4.0 

10 and lower 5.0 

149-100 

40-31 2.5 

30-21 3.0 

20-11 3.5 

10 4.5 

99-50 

30-21 2.0 

20-11 2.5 

10 3.0 

50 and lower 

30-21 1.5 

20-11 2.0 

10 2.5 
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TABLE-5 

Dimension as per Drawing 

(mm) 

Machining Allowance per side 

(mm) 

Upto 500 6 

More than 500 & upto 1000 8 

More than 1000 & upto 2000 10 

More than 2000 & upto 4000 12 

More than 4000 & upto 6000 14 

More than 6000 & upto 10000 18 

More than 10000 & upto 15000 22 

More than 15000 24 

11.0 REFERRED STANDARDS (Latest publications including amendment) 

1) AA0230208 

2) AA0621105 
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ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   
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STAINLESS STEEL SHEETS AND PLATES - ANNEALED 

               ASTM  A 240M, TYPE 410                                        Î

      ORDERING DESCRIPTION

 1.0 GENERAL :

  The sheets and plates shall conform to the latest version of ASTM A 240M, Î 
Type: 410 and comply with the following additional requirements. 

 2.0 APPLICATION:

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY:

  Hot Rolled, annealed and descaled (Finish No.1). 

             Cold rolled, annealed (2B / 2 D).   

4.0 DIMENSIONS AND TOLERANCES:

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

 5.0 CHEMICAL COMPOSITION:

As per ASTM A 240M, Type 410.                                                                                  Î

     6.0 TEST CERTIFICATES :

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

              BHEL References :

  AA 107 38 -Rev. No.07 / ASTM A 240M, Type:410                                              Î
  BHEL order No,  

  Supplier’s References :
  Name  
  Identification No. 
  Melt No. 
              Process of manufacture 
  Details of heat treatment. 

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

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 

APPROVED : Interplant Material 

Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:23.01.2007 Dt : Year :
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CORPORATE PURCHASING SPECIFICATION

  7.0 PACKING AND MARKING :

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

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 38 / ASTM A 240M, Type:410, melt No., BHELÎ
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 38 / ASTM A 240M, Type:410 , melt No., BHEL order Î
No., on the top plate. 

   

      FOR INFORMATION ONLY 

  --------------------------------------------------------------------------------------------------------------------------------------- 

                   CHEMICAL COMPOSITION

C Si Mn Ni Cr S P Al 

0.08-0.15  1.0  1.0  0.75  11.5-13.5  0.030  0.040 -

       MECHANICAL PROPERTIES     

   

Hardness, max 

BHN HRB 

0.2% PS min 

N/mm

UTS, min 

N/mm

% El min Cold Bend.         Î

217 96 205 450 20 1800
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 IS: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  
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8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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 On Bidder’s office letter pad  

Make in India (Model Certificate) Annexure-I 

 

Self-Declaration 

Enquiry No.          

 

 

Enquiry Date     

 

 

         

In line with Government public procurement order Number P-45021/2/2017-B.E-II dated 

15.06.2017, and further modified order dt. 28.05.2018, 29.05-2019 and 04.06.2020  

I / We hereby declare that I / We are a <Local Supplier= meeting the requirement of minimum 
local content (&&.%) defined in the above government notification for the goods against above 

mentioned enquiry Number. 

Details of location at which local value addition will be made is as follows: 

Door No.  

Street / Address 1  

Street / Address 2  

District  

State  

Country  

PIN Code  

 

We also understand that the false declarations will be considered as breach of Integrity and 

liable for action. 

 

For Company Name:   

Seal:      

Signature:                     

Date: 

Place: 

(Please fill all Yellow color field ) 
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	1.4 Special rulings may be stated for linear dimensions of welded structures consisting of several assemblies.
	1.5 This standard is based on BS EN ISO 13920-1997
	1.6 General tolerances for machined components are covered in Corporate Standard AA0230208.
	1.7 Refer Corporate Standard AA0621105 for general tolerances for welded structures - Form and Position.

	2.0 SCOPE
	2.1 This standard prescribes four degrees of accuracy based on differences arising out of function and manufacture of welded components, assemblies and structures.
	2.2 For technical and economic reasons other degrees of accuracy may be appropriate which have to be specifically stated.

	3.0 GENERAL TOLERANCES
	3.1 Tolerances for linear dimensions are given in Table 1.
	3.2 Table 2, for the tolerances on angular dimensions.

	4.0 REPRESENTATION ON DRAWINGS
	4.1 The required degree of accuracy shall be specified in all fabrication drawings.
	4.2 Figures 1 to 5 give examples of how dimensions (linear & angular) are to be indicated on the drawings. (Refer page 6 of 6 of this standard)

	5.0 TESTING
	5.1 The actual size of an angular structural component is determined by placing suitable measuring instruments tangentially on the welded part so that the zone affected by the weld is eliminated. The variation is obtained from the difference between t...

	6.0 Tolerances on dimensions of welded assemblies, the part of which are machined preliminarily and the   assembly after welding as per given size not subjected to machining are set 50% lower than the tolerances on dimensions requiring a given accuracy.
	7.0 In case of necessity, it is allowed to set as symmetrical   tolerances in relation to nominal, but in this case the sum total of the value of the tolerance is to be preserved as per table 1.
	8.0 Deformation of welded constructions (not in contact with floor plate) is allowed up to limits given in table 3.
	9.0 Allowance for machining of welded construction is determined as per table 5.
	10.0 Tolerances on bend "C" shall be as per table 4.
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