
Bharat Heavy Electricals Limited
Heavy Equipment Repair Plant

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

Enquiry Number : E-RC-304-23-0234-61-1      Date : 27/Jul/2023

Enquiry For Material :-

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

1 JOURNAL HEAD (HY-313.01) - FULLY M/CD CARBON STEEL CASTING AS PER DRG.
06100000169/11 WITH MATL AS PER SPECN. AA19511/09 RV9211101697 50.0 NOS

2 JOURNAL HEAD (HY-903.01) - FULLY M/CD CARBON STEEL CASTING AS PER DRG.
06108800525/06 WITH MATERIAL AS PER SPECN. AA19511/09 RV9211105250 10.0 NOS

3 JOURNAL HEAD (HY-1102.02) - FULLY M/CD CARBON STEEL CASTING AS PER DRG.
06100400569/03.1 VAR 01 WITH MATL AS PER SPECN. AA19511/09 RV9211106699 10.0 NOS

Remarks
(A) SCOPE OF SUPPLY:-

1. THIS ENQUIRY HAS BEEN RAISED FOR ENTERING INTO FRAMEWORK AGREEMENT WITH VENDORS FOR CASTINGS.
SEPARATE INDENTS WILL BE GIVEN TIME TO TIME AS PER REQUIREMENT FOR PLACING THE PO UNDER THIS RC. ITEM
QUANTITY MENTIONED IN THE ENQUIRY 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 BHEL HERP STORES.
2. PRE-DESPATCH INSPECTION WILL BE CARRIED OUT AT PARTY'S WORKS BY BHEL REPRESENTATIVE AS PER QUALITY PLANS
QP NO. RV/C&F/112 REV-01

(C) TECHNICAL DELIVERY CONDITION:
1. MATERIAL SHOULD BE AS PER SPECN.AA19511/09.
2. DIMENSIONS AND TOLERANCES TO BE MAINTAINED AS PER DRG.
3. UN-SPECIFIED CASTING TOLERANCES TO BE MAINTAINED AS PER TOL. CL.4 OF STANDARD AA0230402.
4.UST, MPI & DP TEST AS PER CL. 13 OF THE SPECN. AA19511 IS TO BE DONE.
5. ALL THE TECHNICAL NOTINGS MENTIONED IN THE RESPECTIVE DRGS. SPECIFICATION & QUALITY PLANS SHOULD BE
STRICTLY FOLLOWED.
6. HEAT TREATMENT CHART IS REQUIRED.
7. DIMENSIONS REPORT IS REQUIRED.
8. CASTING SHOULD BE PROPERLY FETTLED.

(D) TEST CERTIFICATE: REQUIRED FOR CHEMICAL & MECHANICAL PROPERTIES OF RAW MATL ALONG WITH UT, MPI & DP
REPORT REQUIRED AS PER QP..

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



(F) PACKING INSTRUCTIONS: ALL FULLY MACHINED ITEMS SHOULD BE SUPPLIED IN WOODEN CRATES BY APPLYING PROPER
RUST PREVENTIVE ELEMENTS.

(G) RATE CONTRACT VALIDITY: FOR ONE (01) YEAR FROM THE DATE OF AGREEMENT.

(H) SPECIAL REMARKS:

1. DUE TO LARGE QUANTITY & VALUE OF MILL SPARES, MORE THAN ONE SOURCE SHOULD BE CONSIDERED FOR MEETING
OUR REQUIREMENT.

2. ITEM WISE MAXIMUM QTY IN EACH LOT (WHICH MAY BE REQUIRED IN A PARTICULAR ORDER) WILL BE 10 NOS. THERE
WILL BE A GAP OF 01 MONTH BETWEEN TWO CONSECUTIVE LOTS.

3. DELIVERY IS WITHIN 120 DAYS FROM DATE OF PO FOR FIRST LOT.

(I) SPLITTING CONDITION:

1. THE SPLITTING WILL BE DONE WITH RESPECT TO TOTAL QUANTITY OF ITEM.

2. BHEL WILL SPLIT THE TOTAL QUANTITY FOR ENTERING INTO FRAMEWORK AGREEMENT BETWEEN TWO VENDORS IN
RATIO OF 60:40. IF NONE OF THE OTHER BIDDERS ACCEPT THE L1 PRICE, THEN THE ENTIRE QUANTITY OF THE TENDER
WOULD BE ORDERED TO THE ORIGINAL L1 PARTY ONLY.

3. IN NO CASE THE HIGHEST QUOTED BIDDER (H1) WILL BE GIVEN THE OPPORTUNITY OF THE QUANTITY SPLIT.

4. THE EQUATED L1 PRICE ON TOTAL COST BASIS TO BHEL WOULD BE COUNTER OFFERED TO THE NEXT HIGHER BIDDER IN
ORDER OF THEIR RANKING AND THE QUANTITY SPLIT WOULD BE GIVEN TO THE BIDDER WHO ACCEPT THE EQUATED L1
PRICE ON THE BASIS OF THEIR RANKING IN THE PRICE BID.

5. AT ANY POINT OF TIME OR IF THE PERFORMANCE OF ANY VENDOR IS FOUND UNSATISFACTORY, THE ABOVE DISTRIBUTION
RATIO MAY BE CANCELLED OR CHANGED BY BHEL AND ITEMS MAY BE PROCURED FROM PERFORMING VENDORS.

(J) 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
SEALED ENVELOPE PRICE BID ALONG WITH APPLICABLE LOADING, IF ANY, SHALL BE CONSIDERED FOR RANKING.

(K) ALL OTHER TERMS AND CONDITIONS SHALL BE AS PER GTC ATTACHED WITH ENQUIRY.



Sl. No. BHEL Terms Supplier’s 
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   the item/s as  per drng/spec..

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.

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 / Matl.Acceptance Report and item drawings/specs.. 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 Bidders shall submit detailed Manufacturing process Plan along with the Technical Offer.

5

5.a
Turnover of the supplier should be as per GeM (Government e-market place) guide lines (Maximum 
limit to be taken ). Bidders should enclose Audited Balance sheets and Profit & Loss account 
statement of last three consecutive years in the Part I bid.

6 After placement of Purchase Order, Vendor shall submit Material Test Certificate before dispatching 
the Material to BHEL, for review and Dispatch clearance.

7 Bidder will supply  item/s  exactly as per  enquiry.

Note: 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 GEM

Offers are accepted from:

Supplier shall give list of In-House Facilities:

Experience:

Manufacturing Process Plan:

Annual Turnover:
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                          PERMISSIBLE DEVIATIONS FOR UNTOLERANCED  
                                       DIMENSIONS OF CASTINGS 
 

1.0 SCOPE: 

     This standard pertains to permissible dimensional tolerances on the as-cast surfaces of    
      castings. his is not applicable to pressure die castings of non-ferrous metals and for    
      castings which are difficult to produce from the technological point of view, in which case   
      the deviations shall be agreed mutually. 

      NOTE: Supply in line with IS:4897 is also acceptable. 

2.0 NOMENCLATURE: 

2.1      Nominal Dimensions: 

     Nominal dimension is the dimension specified in the production drawing or in the production   
     documents or the one to which the production deviations of the components are  
     applicable. 

2.2   Actual Dimension: 

            Actual dimension is the dimension measurable on the rough castings. Wherever  possible  
            several measurements of the dimensions are made and the maximum and minimum values  
            are considered for assessment as to the compliance with tolerance limits, e.g. diameter  of  
            a ring or disc at various diametrically opposite points, the diameter of a cylinder at various  
            points along the height, the lengths and breadths of a plate, etc.  

2.3     Governing Dimensions: 

           Governing dimension is the maximum measurable dimension of the concerned part of the 
            casting, in the plane perpendicular to the nominal dimension. With every nominal dimension,  
            the corresponding governing dimension should be considered. 

     Governing dimension along with the nominal dimension on the rough casting, determines 
the limiting deviation of casting or its parts. Examples of governing dimensions for various 
cases are given in Table-1. 

2.4      Allowable Dimensional Deviations: 

           a) Upper allowable deviation: 

                Upper allowable deviation is the difference between the upper limiting dimension and  
                nominal dimension (of casting).  

           b) Lower allowable deviation: 
                Lower allowable deviation is the difference between the bottom limiting dimension and  
                nominal dimension (of casting).  

 
 

Revisions: 

Cl 29.2.2 of MOM of MRC-FCF+HTM 

APPROVED : 
                                 INTERPLANT MATERIAL 

RATIONALIZATION COMMITTEE-MRC(FCF+HTM) 

Rev. No. 01 Amd.No. Reaffirmed

Dt:15.02.2005 Dt : Year :01.10.10 

 

Prepared 

Corp.R&D 

Issued 

Corp. R&D 

Dt. of 1st Issue 

MARCH, 1980 
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                                             TABLE –1: GOVERNING DIMENSIONS (S) 
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3.0     TOLERANCE CLASSES: 

3.1      General:     
           Tolerance limits are given under five different classes in the light of different casting techniques  
           and trade practices that could be followed. The numerical values of tolerances for a series of  
           Nominal and Governing dimensions according to classes 1 to 5 are respectively given in tables  
           2 to 6. The manufacturing foundry shall choose to itself the proper tolerance limits on  
           dimensions of pattern equipment in accordance with those of the castings to be adhered to. 
            For dimensions not covered by the tables given, tolerances shall be specified separately and  
            the mutually agreed upon.     

3.2     Tolerance class 1: 
           Tolerance limits under class 1, according to Table 2 is for high precision castings, such as  
           investment castings. 
                                                        TABLE  2: TOLERANCE CLASS 1        

                                         Governing Dimension, mm 
                                                            From 

 6 10 18 30 80 180 315 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To 6 10 18 30 80 180 315 500 

    6 ± 0.08 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 

    6  10 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 

  10  18 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.30 

  18  30 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40 

  30  80  ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40 ± 0.50 

  80 180   ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.50 

180 315   ± 0.25 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60 

315 500   ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60 ± 0.60 

3.3 Tolerance class 2: 

       Tolerance limits under class 2, according to Table 3 is for  precision castings (e.g. castings from  
        metal patterns, shell moulding or gravity die castings). 

                TABLE 3: TOLERANCE CLASS 2               

                                         Governing Dimension, mm 
                                                            From 

 6 10 18 30 80 180 315 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To 6 10 18 30 80 180 315 500 

    6 ± 0.20 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 

    6  10 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 

  10  18 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 0.80 

  18  30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00 

  30  80 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00 ± 1.20 

  80 180   ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.20 

180 315   ± 0.60 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40 

315 500   ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40 ± 1.60 
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3.4     Tolerance class 3: 

           Tolerance limits under class 3, according to Table 4 is for mass or series production of castings  
           requiring high degree of dimensional accuracy. 

                                                        TABLE  4: TOLERANCE CLASS 3        

                                         Governing Dimension, mm 
                                                            From 

    18   30    80   180   315  500  800 

Nominal dimension 

(rough casting), mm 

 
                                                              To 

From   To    18  30   80  180  315  500  800 1250 

      6 ± 0.5 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 

      6    10 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0 

    10    18 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0 

    18    30 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 

    30    80 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.0 ± 2.5 

    80  180 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5 

  180  315 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 2.5 

  315  500 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5 ± 3.0 

  500  800 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0 

  800 1250 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0 ± 3.5 

3.5   Tolerance class  4: 

       Tolerance limits under class  4, according to Table 5 is for  series or mass production of castings  
        Employing hand moulding with match plate patterns. 

                TABLE 5: TOLERANCE CLASS 4               

                                         Governing Dimension, mm 
                                                            From 

    18   30   80  180   315   500 800 1250 2000 

Nominal 

dimension 

(rough 

casting), mm 

                                                               To 

Fro

m 

  To 18 30 80 180 315 500 800 1250 
 

2000 3150 

       6 ± 0.6 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.0 

      6     10 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 

    10     18 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0 

    18     30 ± 0.8 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0 

    30     80 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 

    80   180 ± 1.0 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 

  180   315 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.5 

  315   500 ± 1.5 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 6.0 

  500   800 ± 2.0 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 5.5 ± 6.0 

  800 1250 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 5.5 ± 6.0 ± 6.0 

1250 2000 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 7.0 

2000 3150 ± 3.5 ± 4.0 ± 4.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 
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3.6     Tolerance class 5: 

           Tolerance limits under class 5, according to table 6 is for piece production of castings by        

           employing hand moulding including pit, sweep and skeleton moulds. 

 

 

 
                                                        TABLE  6: TOLERANCE CLASS 5 
 
 
 

                                Governing Dimension, mm 

                                                            From 

 18  30  80 180  315 500 800 1250 2000 3150 5000 

Nominal 

dimension 

(rough 

casting), 

mm 

 
                                                 To 

From  To 18 30 80 180 315 500 800 1250 

 

2000 3150 5000 8000 

    6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 

    6  10 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 

  10  18 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 

  18  30 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0 

  30  80 ± 1.2 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10 

  80 180 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 

180 315 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11 

315 500 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11 

500 800 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12 

800 1250 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 

1250 2000 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12 ± 12 

2000 3150 ± 5.5 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14 

3150 5000 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16 

5000 8000 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16 ± 18 
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4.0  TOLERANCES ON THICKNESS OF WALLS OR RIBS AND WIDTH OF GROOVES OR  
         CHANNELS: 
 
         For deviations on thickness of walls or ribs and width of grooves or channels, the values given in  
         Table 7 are applicable. 
 
         In these cases, the wall thickness is the nominal dimension and related maximum dimension  
         (length, height or diagonal) shall be taken as the governing dimension.  

 
         TABLE 7: Permissible Tolerances on Thickness of walls or ribs and width of  
                           grooves or channels. 
       

Max. overall 
dimension 
of casting,  

Thickness of wall or rib/width of 
groove or channel,  
               mm 

Permissible Tolerances, mm 
 
           Tolerance class 
 

     mm          Over           Upto & incl.  1  &  2   3  &  4      5 
               6    ± 0.2    ± 0.4    ± 0.8 

           6             10    ± 0.3    ± 0.5    ± 1.0 

         10             18    ± 0.5    ± 0.8    ± 1.5 
         18             30    ± 0.8    ± 1.0    ± 1.5 

         30              50    ± 0.8    ± 1.2    ± 2.0 

         50              80    ± 1.0    ± 1.5    ± 2.5 

UP TO   500 

         80            120    ± 1.0    ± 1.8    ± 2.5 

                       10    ± 0.3    ± 0.8    ± 1.2 
         10              18    ± 0.5    ± 1.2    ± 1.5 

         18              30    ± 0.8    ± 1.5    ± 2.0 

         30              50    ± 1.0    ± 1.8    ± 2.0 

         50              80    ± 1.2    ± 2.0    ± 2.5 

ABOVE  500 
UP TO  1250 

         80            120    ± 1.5    ± 2.5    ± 3.0 
                       10    ± 0.5    ± 1.2    ± 1.5 

         10              18    ± 0.8    ± 1.5    ± 2.0 

         18              30    ± 1.0    ± 2.0    ± 2.5 

         30              50    ± 1.2    ± 2.5    ± 3.0 

         50              80    ± 1.8    ± 2.5    ± 3.0 

 
 
ABOVE 1250 
UP TO   2500 

         80            120    ± 2.0    ± 3.0    ± 3.5 
                       18    ± 1.0    ± 1.5    ± 2.0 

         18              30    ± 1.2    ± 2.0    ± 2.5 

         30              50    ± 1.5    ± 2.5    ± 3.0 

         50              80    ± 2.0    ± 3.0    ± 3.5 

 
ABOVE 2500 
UP TO   4000 

         80            120    ± 2.5    ± 3.5    ± 4.0 
                       18     --    ± 2.0    ± 3.0 

         18              30     --    ± 2.5    ± 3.5 

         30              50     --    ± 3.0    ± 4.0 
         50              80     --    ± 3.5    ± 4.5 

ABOVE 4000 

         80            120     --    ± 4.0    ± 5.0 
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5.0    GUIDELINES FOR SELECTION OF TOLERANCE CLASS: 
 
        Given in Table 8 for information. 
 

                                        Tolerance Class 
Material Technology 

         1          2          3         4           5 
Metallic dies, 
Shell 
moulds, High 
precision 
moulds 

Precision 
work in 
mass 
production 

Precision 
work in 
mass 
production 

Large batch 
production 

       --        -- 
Non-
ferrous 
metals 

Sand cast, 
Centrifugally 
cast 

     --        -- 
Large batch 
production 

Piece to 
 batch 
production 

Piece to 
small batch 
production 

Expandable 
pattern 
(Investment 
process) 

Most 
precision 
work 

       --        --         --        -- 

Metallic dies, 
CO2, shell 
moulds, High 
precision 
moulds 

       -- 

Precision 
work in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production        -- 

GCI, 
Malleable 
and  
SG iron 

Sand cast, 
Centrifugally 
cast 

 Sample 
castings in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production 

Piece to 
small batch 
production 

Expandable 
pattern 

Most 
precision 
work 

      --        --         --         -- 

Metallic dies, 
CO2, Shell 
moulds, High 
precision 
moulds and 
Ceramic 
moulds 

      -- 

Precision 
work in 
mass 
production 

Large batch 
production 

Piece to 
batch 
production 

        -- 
Cast 
steel 

Sand cast, 
Centrifugally 
cast 

      --         -- 
Large batch 
production 

Piece to 
batch 
production 

Piece to 
small batch 
production 

 
6.0 SPECIFYING OF TOLERANCE CLASS: 
 

The tolerance class required shall be specifically mentioned in the casting drawing. 
 
NOTE:  If required, BHEL may specify closer or liberal tolerance, other than the ones specified  
             above, which may be indicated in the drawing/order. 
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HOT ROLLED / FORGED CARBON STEEL BARS, Gr: 40 C8-NORMALISED

1.0 GENERAL

This specification governs the quality requirements of Hot Rolled / forged Carbon Steel Bars,
Normalised.

2.0 APPLICATION

Production of machined parts for general engineering purposes.

3.0 CONDITION OF DELIVERY

Hot Rolled / forged and Normalised.

Note: Sizes upto 100mm in hot rolled
       >100 to 180mm in hot rolled or forged

abov 180mm in forged.

Bars shall be supplied in straight lengths with ends square and true.

4.0 COMPLIANCE WITH NATIONAL STANDARDS:

Material shall comply with the requirements of the following National Standards and also
meet the requirements of this specification.

IS : 1570-Part II, Section 1-1979 : Schedule for wrought Steels-Carbon steels
Gr:40C8 (C40), Normalised : (Unalloyed Steels)

5.0 DIMENSION AND TOLERANCES

5.1 Sizes

Bars shall be supplied to the dimensions in BHEL order.

5.2 Length:

Unless otherwise specified, hot rolled bars shall be supplied in 3 to 6 metres length and
forged bars shall be supplied in lengths of 1.5 to 3 metres

Revisions :

Cl 26.6.18 of  MOM of MRC-S&GPS

APPROVED :

INTERPLANT MATERIAL RATIONALISATION

COMMITTEE-MRC (S&GPS)

Rev. No. 07 Amd.No. Reaffirmed

Dt: 15.01.2004 Dt : Year :

Prepared

BHOPAL

Issued

Corp. R&D

Dt. of 1st Issue

 AUGUST, 1976



5.2 Tolerances:

5.2.1 For Forged bars: The tolerances shall be as per Cl 5.2.2 for bars 100mm.
           The tolerances shall be +8 mm -0 mm for bars > 100 mm

5.2.2 Tolerances on hot rolled bars shall comply with those of Grade 2 of IS:3739: Dimensional
Tolerances for Carbon and Alloy Constructional Steel Products, reproduced below:

5.2.2.1 Round Square Bars:
---------------------------------------------------------------------------------------------------------------------------

Nominal Size mm Tolerances, mm
  ---------------------------------    ----------------------------------------------
Over Up to & Permissible Out of round /

Including deviation square
-----------------------------------------------------------------------------------------------------------------------------

-- 25 ± 0.50 0.50
25 50 ± 0.75 0.75
50 80 ± 1.00 1.00
80           100 ± 1.25 1.25
> 100 ± 1.6% of 75 % of total

diameter or tolerance (+ and -)
width of side

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

5.2.2.2 Flats:
---------------------------------------------------------------------------------------------------------------------------

Nominal width, mm   Tolerance, mm
Over Up to & On width On thickness

Including  -----------------------------------------------
6 to 13    Over     Over

    13 to 25     25 to 50
     including         including

-----------------------------------------------------------------------------------------------------------------------
  --  50 ± 1.0 ±  0.5        ±  0.8       ±  1.0

 50 100 ±  2.0 ±  0.5        ±  1.0       ±  1.5

100 150 ±  3.0  ---         ---       ±  2.0
________________________________________________________________________

5.2.3   Straightness:

  Unless otherwise agreed to, the permissible deviation shall not exceed 5mm in any 1000mm
             length.

   6.0    MANUFACTURE:

            Material shall be manufactured from fully killed steel.

CORPORATE PURCHASE SPECIFICATION
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7.0 FREEDOM FROM DEFECTS :

The bars shall be sound, straight and free from internal and surface defects such as
.             seams, laps, cracks  or any other defects which may impair the end use.

Bars shall be free from twists and bends.

8.0     HEAT TREATMENT :

The bars shall be normalised at a temperature of 830 - 8600C

9.0 CHEMICAL COMPOSITION :

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

             ___________________________________________________________________

Element Melt analysis, perecnt Permissible Variation, percent
Min. Max.

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

Carbon 0.35 0.45 + 0.02

Silicon 0.10 0.35 + 0.03

Manganese 0.60 0.90 + 0.04

Sulphur --- 0.035 + 0.005

Phosphorus --- 0.035 +0.005
__________________________________________________________________

10.0 TEST SAMPLES :

10.1  One sample shall be taken from each melt for chemical analysis.

10.2  One sample shall be taken from each heat treatment batch for testing of mechanical
          properties. Test pieces for mechanical tests shall be taken in the longitudinal direction of the
          piece.

10.3 For ruling section upto & including 40mm, the test piece shall be machined coaxially from the
         test bars. For ruling section above 40mm the longitudinal axis shall be atleast 12.5 mm from
         surface of the test bars.

              Test methods for determining mechanical properties shall be as per IS:1608 (For tensile test).

     11.0  MECHANICAL PROPERTIES (IN NORMALISED CONDITION) :

   Mechanical properties of the material shall be as follows:

   Tensile strength                      :  580 - 680 N/mm2

               Yield strength                          :  320   N/mm2, min

             Elongation on 5.65 So           :  18%,  min.
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12.0 ULTRASONIC TEST:

12.1   Each bar above 100 mm shall be tested ultrasonically in accordance with BHEL standard
AA 085 01 18 to ensure freedom from internal defects. The norms of acceptance shall be as
per category 2 of the above standard.

12.2  Optional tests:  If specified on order, each bar > 40  to 100mm shall be tested ultrasonically in
accordance with BHEL standard   AA 085 01 18 to ensure freedom from internal defects and
the norms of acceptance shall be as per category 2.

13.0     TEST CERTIFICATES :

Three copies of test certificates shall be supplied, unless otherwise stated on the order.
In addition, the supplier shall ensure to enclose one copy of the test certificate along with their
despatch documents to facilitate quick clearance of the material.

              The test certificate shall bear the following information :

AA 102 08; Rev. No. 07: Hot  rolled /forged carbon steel bars, Gr.:40 Normalised
BHEL order No,
Supplier's Reference :
Name
Identification No.
Melt No.
Details of heat treatment.
Results of Tests :
Results of Dimensional inspection.
Results of chemical analysis, mechanical tests & Ultrasonic test.

14.0 PACKING AND MARKING :

The material shall be suitably packed in bundles-hessian wrapped to prevent sagging,
corrosion and damage during transit.  A suitable clear temporary rust preventive shall be
applied on all the bars. Each bar of 50 mm and above shall be stamped with AA 102 08, melt
no, BHEL order no, at one end or on the end face.

Bars below 50mm shall be bundled together and tied with wire at 3 to 4 places along the
length of the bars.

A metal label shall be securely attached to each bundle and shall bear the following
information :

AA 102 08 : Hot Rolled / Forged Carbon  Steel Bars, 40C8-Normalised.
BHEL Order No.
Consignment/Identification No.
Melt No.
Size and Weight.
Supplier's Name.

15.0 REFERRED STANDARDS (Latest Publications Including amendments):

1. IS : 1570 Part II 2. IS : 1608           3. IS : 3739 4.  AA 085 01 18
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CARBON STEEL CASTINGS-FUSION WELDING QUALITY 
 

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

Welding Quality. 
 
 2.0 APPLICATION 
 
  For pressure containing parts for high temperature service and of quality suitable for 

assembly with other castings or wrought steel parts by fusion welding. 
 
 3.0 CONDITION OF DELIVERY 
 
  Normalised / Normalised & tempered  
 
  Rough machining of the castings shall be carried out, unless otherwise specified in BHEL 

order/drawing. 
 
  Castings shall not be painted   
 
 4.0 COMPLIANCE WITH NATIONAL STANDARDS 
 
  There is no Indian standard covering this material. However, assistance has been derived 

from ASTM A 216-1993, Gr: WCC, in preparing this specification. 
 
 5.0    DIMENSIONS AND TOLERANCES 
 
  The castings shall be true to the pattern/drawing.  
   
  Holes for machining up to and including 50 mm in diameter are to be cast solid, unless 

otherwise stated in BHEL order/drawing. 
 
  Unless otherwise specified in BHEL order/drawing, untoleranced dimensions for the 

castings shall be as per tolerance class 4 of BHEL standard AA 023 04 02. 

Revisions :  

 36
th

   MOM of MRC-FCF+HTM 

APPROVED : 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (FCF+HTM) 

Rev. No. 09 Amd.No. Reaffirmed 

Dt: 01.10.2005 Dt : Year;04-11-2011 

Prepared  

HYDERABAD 

Issued 

Corp. R&D 

Dt. of 1st Issue 

  MARCH, 1978 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CORPORATE PURCHASING SPECIFICATION 

 
6.0 MANUFACTURE 

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

7.0 HEAT TREATMENT  
 
  Heat treatment shall be carried out at suitable temperatures to give the properties specified. 
 
  Any flame or arc cutting which may have to be done, shall be carried out before heat 

treatment. 
 
  Test pieces shall also be heat treated along with the castings they represent. 
 
 8.0  FINISH 
   All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned. 
 
  Machined surfaces shall have the surface finish as indicated in the drawing  
 
 9.0 FREEDOM FROM DEFECTS 
 
  Castings shall be free from defects such as porosity , blow holes, sand inclusion, shrinkage, 

cavities, hard spots, cold shuts, cracks, etc., which may adversely affect machining and utility 
of castings. 

 
  When it is necessary to remove risers by flame cutting, care shall be taken to make the cut at 

a sufficient distance from the body of the casting so as to prevent any defect being introduced 
into the casting due to local heating. 

 
10.0 CHEMICAL COMPOSITIION 
 
  The melt analysis of steel and the permissible variation in the composition of the castings 

from the melt analysis shall be as specified below: 
 
   Melt analysis, Permissible 
  Element Percent, max              Variation, percent 
   
  *Carbon       0.25    0.02 

  Silicon       0.60    0.05 

  *Manganese      1.20    0.06 

  Sulphur      0.045    0.008 

  Phosphorus      0.040    0.008 

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

 
 
  Element       Percent, Max. 
 
   

  Copper       0.30 

  Nickel       0.50 

  Chromium       0.50 

  Molybdenum      0.20 

  Vanadlum       0.03 

 

                   1. Total content of these unspecified elements  1.00 

 
       2. For each reduction of 0.01% below the specified maximum carbon content, an increase  
                       of 0.04% Mn above the maximum specified will be permitted up to a maximum of 1.40%. 
   
  
11.0     TEST SAMPLES 
 
  Manufacturers shall carryout mechanical testing as per following sampling plan. 
 

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

 

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

 

11.3 Retests shall be carried out as per IS : 8800 
 

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

 
  



 

 

 

 

 

 

 

 

 

 

CORPORATE PURCHASING SPECIFICATION 

DETAIL OF KEEL BLOCK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12.0 MECHANICAL PROPERTIES: 
 
 The test pieces, after being heat treated as per clause Cl.7.0 above, shall show the following 

properties: 
 
12.1 Tensile 
 
 The test pieces shall show the following properties when tested in accordance with ASTM A 

370 
 
 Tensile strength    : 485 - 655 N/mm2 

 Yield strength      : 275 N/mm2, min. 

 Elongation on 50mm gauge length  : 22 percent, min. 

 Reduction in area    : 35 percent, min. 

 

12.2 Hardness (Brinell): for information only: 

 150 - 205 HB. 
 
13.0 NON-DESTRUCTIVE TESTS: 

 The following tests shall be conducted: 
 

1) Ultrasonic examination to BHEL standard AA 085 01 04 / AA 085 01 05 

2) Liquid penetrate examination to BHEL standard AA 085 0131. 

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

 
Norms of acceptance shall be as specified in BHEL order/drawing 
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14.0 REPAIR OF CASTINGS 
 
 The manufacturer without the prior permission of BHEL shall not carry out repair of castings. 
 

   15.0    SCOPE OF THIRD PARTY INSPECTION:    
           
               Wherever, separate quality plan is not attached, the  scope of third party inspection shall be 
               as follows:  
              

1. Review of supplier’s declared chemical composition. 
2. Selection of test samples for mechanical tests and witness of mechanical tests. 
3. Witness of Non-destructive tests as applicable. 
4. Review of HT charts. 
5.    Dimensional inspection. 

 
16.0 TEST CERTIFICATES 
 
 Three copies of test certificates shall be supplied unless otherwise stated in BHEL order, 

preferably in the test certificate format annexed to this specification (Annexure -1). 
 
 In addition, the supplier shall ensure to enclose one copy of the test certificate along with their 

dispatch documents to facilitate quick clearance of the material. 

 The test certificate shall bear the following information: 
 

i) Dimensional inspection. 

ii) Detail of heat treatment 

iii) Chemical composition & unspecified alloying elements whenever called for 

iv) Results of mechanical tests 

v) Results of NDT tests. 

 
17.0 PACKING AND MARKING 
 
 Castings shall be suitably packed to prevent corrosion and damage during transit. Machined 

surfaces shall be properly protected with anticorrosive compounds. Each package or casting 
(when supplied separately) shall be legibly marked with the following information. 

 
 AA 195 11:  C.S. Castings - F.W. Quality 
 BHEL Order No. 
 Consignment/Identification No. 
 Melt No. 
 Weight 
 Supplier's Name 

18.0 REFERRED STANDARDS (Latest Publications Including Amendments): 
 
 1.   AA 023 04 02  2.  AA 085 01 04  3.  AA 085 01 05             4.  AA 085 01 31        

5.   AA 085 01 34  6.  ASTM A 216 7.  ASTM A 370     8. IS : 8800 
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS 
 

AA 195 11 
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TDC FOR CRITICAL STEEL CASTINGS OF BOWL MILLS 

 

1. GENERAL : 

 

1.1 SCOPE AND FIELD OF APPLICATION 

 

The purpose of this specification is to define the required quality and the general 

manufacturing and inspection conditions for critical steel castings of bowl mills. 

 

2. CHEMICAL ANALYSIS AND MECH. PROPERTIES 

 

The Chemical composition and Mechanical properties should be as per AA19511. (Latest 

Edition) 

 

 

NOTE: 

 

 

- The dimensions and number of test ingots shall be sufficient to allow specimens to be 

taken for test, retests and, if necessary, reworking. 

 

- For each unsatisfactory test, 2 retests shall be performed.  In the event that one of the 

retests is not satisfactory, reworking by new heat treatment is possible. 

 

3. GENERAL MANUFACTURING CONDITIONS: 

 

3.1 GENERAL  

 

Execution of the items shall be in compliance with drawings and bills of material and with 

this specification. 

 

To meet the dimensional accuracy, soundness and surface condition requirements for the 

items, pouring shall be done in a rigid mould.   

 

  

 The temperatures and durations of these treatments shall be recorded and the 

recordings shall include the references of the items to ensure their traceability. 

 

 

 

 

 

 

 

 

 

 

Prepared: Date: Revisions: Approved: 
  09.06.05 
S Ghatge JG.Kulkarni

Refer to record of revisions: 
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3.2    REPAIRS 

a) SURFACE DEFECTS 

 

Surface defects detected on the items in the rough machined state during the non 

destructive inspections (visual examination, magnetic particle inspection) can be 

eliminated by grinding within the limit of the dimensional tolerances indicated on 

the drawings. 

 

There shall be a gradual transition between these excavations and the surrounding 

surface.  A magnetic particle or liquid penetrant inspection shall be performed to 

demonstrate the accordance with the same criteria as for the initial inspections (see 

annexure A).  No surface excavation after final machining is accepted. 

 

b) REPAIR WELDING: 

 

Other defects outside the criteria can be repaired by welding to bring the items into 

compliance with the inspection criteria. 

 

A qualified repair welding procedure must previously have been drawn, up in 

accordance with ASME IX. 

 

A map of major defects as per Annexure B shall be drawn up. 

 

Repaired and neighboring zones shall be given the same inspection as before (see 

Annexure A), together with an ultrasonic inspection with separate angle probe and 

transceptor (or with a suitable close field) to detect any planar defect. 

 

c) POST WELD STRESS � RELIEVING TREATMENT: 

 

After welding, the items shall be given stress relieving heat treatment in the oven for 

all major and minor excavations as defined in Annexure B.  The temperature of this 

heat treatment shall be less than the quality heat treatment one (less than 20 º C) 

                           Repairs after surface excavations (see Annexure B) can be locally stress relieved 

provided that no minor or major excavations has been performed on that item, only 

for the heads welded on the shell. 
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3.3. MARKING: 

 

The material attestation details shall be hard punched with 10 mm punch (min) at a 

place remaining as-cast unless otherwise specified in the drawing. 

 

The following indications shall be included: 

 

a) Pattern or drawing number. 

b) BHEL vendor code. 

c) Heat number (to be quoted on all inspection documents) 

d) Material specification BA75020+AA19511 REV... 

e) Manufacturer monogram/initials shall not be cast on the casting. 

 

 The marking shall be surrounded by yellow paint to make it clearly visible. 

 

     4.   GENERAL INSPECTION CONDITIONS: 

 

4.1 GENERAL 

 

The first time a type of item is made, the first casting shall be considered a prototype, 

but it will not be necessary to wait for the results of the inspections at the rough-

machined stage before continuing with the manufacture of the other item. 

 

The Quality Control Plan or manufacturing and associated inspection programme shall 

be drawn up.  It shall indicate all the manufacturing operations in chronological order 

and all the inspections. 

 

 

4.2       TESTS AND INSPECTIONS  

 

                       The tests and inspections to be performed on the castings are defined in  

                        Annexure A. 
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      5.  DOCUMENTS: 

 

           To be submitted to BHEL after manufacture and before shipment: 

 

a. Chemical analysis certificates 

b. Mechanical test certificates 

c. Heat treatment certificates 

d. Map of major excavations 

e. Dimensional records 

f. Non-destructive inspection certificates. 

 

           All of these documents shall be gathered together to form the constructor file, with a table of  

            contents and cover pages. 

 

6. ENCLOSED. 

 

The following Annexure�s are enclosed to this specification: 

 

Annexure A - Test & Inspection 

Annexure  B - Cut out- defect diagrams 

Annexure C - Magnetic particle test criteria 

Annexure D - Liquid penetration test criteria 

 

 

7. PACKING AND TRANSPORT 

 

The castings shall be packed suitably and transported to avoid transit damage 
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ANNEXURE �A 

 

TEST AND INSPECTION 

 
Type of 

Inspection 

Ref Method of 

Inspection 

Acceptance Level/Criteria Inspection 

Frequency 

Support 

Document 

a.Dimensions IS Dimension

al  

1.As per drg. 

 

 

Each 

casting 

Dimensional 

report 

b. Surface  Visual The surface shall be free 

from the defects like cracks 

or other defects detrimental 

to the item. 

Each 

casting 

 

c. Chemical 

analysis 

AA19511 Standard The result shall comply the 

spec  

Each item Certificates 

d. Mechanical AA19511 Standard The result shall comply the 

spec. 

Each item Certificates 

e. Ultrasonic 

(Rough machined 

condition) 

AA08501

04 

AA085010

4 

 

 Level II 

Each item Certificates 

f. MPI (In rough 

machined 

condition ) 

AA08501

33 

AA085013

4 

1.Transition radii linear & 

aligned defect level 01 

2. Non-linear defect level 2 

3. All rest level 2 

4. Planar defects after 

repair by welding are not 

permissible 

 

Each 

casting 

-do- 

 

 

 

  

Certificate 

 

-do- 

 

 

  

g.Liquid 

penetration test 

(For heads 

delivered with 

fully machined 

condition) 

AA08501

31 

Annexure 

D 

AA085013

1 

Defect level 01 of 

Annexure D. 

Each head 

on zone 

shown 

Certificate  
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RECORD OF REVISIONS 

 
REV.

NO 
DATE  REVISION DETAILS REVISED APPROVED

01 18.8.06 Common clauses with 

AA19511 deleted. 

AMAN SG 

02 27.06.07 For MPI ref.- AA0850133 

And Method of Inspection-

AA0850134  were ASTM 

E-125 and Annexure-C of 

ASTM E-125  respectively 

in Annexure-A 

AMAN SG 
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Revisions:       

                     

Withdrawn standards deleted (2 Nos.). 

 Issued : 

 

STANDARDS ENGINEERING DEPARTMENT 

Rev. No. 03 Amd. No. Reaffirmed: 

Dt. OCT. 06 Dt. Year: 

Prepared: 

MANAGER 

(STDS. ENGG.) 

Approved: 

 

AGM (E&CC) 

Date of 1
st
 issue:

 

MAY, 1992 
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LIST OF APPLICABLE STANDARDS ON LIMITS, FITS AND TOLERANCES 

 

1.0 SCOPE: 

 

The standard covers the list of applicable standards on Limits, Fits and Tolerances.  These 

standards are applicable unless or otherwise specified. 

 

2.0 LIST OF APPLICABLE STANDARDS: 

 

SL. STANDARD     TITLE 

NO.         NO. 

 

  1. AA0230201 - Limits and Fits (Tolerance grade, Position and Class). 

 

  2. AA0230202 - Limits and sizes for commercial bolts and nuts. 

 

  3. AA0230204 - Guide for selection of Fits. 

 

  4. AA0230206 - Standard limits for Shafts (upto 500 mm). 

 

  5.       AA0230207    - Standard limits for Shafts (above 500 mm and upto 3150 mm). 

 

  6.       AA0230208    - Allowable deviations for dimensions without specified tolerances 

(linear and angular). 

 

  7.       AA0230402    - Permissible deviations for untoleranced dimensions of castings. 

 

  8. AA0230403 - Tolerancing system ISO Metric Screw Threads  

 

  9.       AA0621101    - Tolerances and Machining allowances for Flame cutting. 

 

10.       AA0621104    - General tolerances for welding constructions for length and angles. 

 

11.       AA0621105    - General tolerances for welded structures � form and position. 
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NOTE:  

 

1) AA 023 02 08 

 

Medium class of deviation is applicable, if the same is not mentioned on the 

drgs./specs. 

 

2) AA 023 04 02 

 

Tolerance class 5 is applicable, if the same is not mentioned on the drgs./specs. 

 

3) AA 062 11 04 

 

Accuracy class A is applicable if the same is not mentioned on the drgs. 

 

4) AA 062 11 05 

 

Accuracy class E is applicable, if the same is not applicable on drgs. 
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Annexure-1 

INTEGRITY PACT 

 

Between 

Bharat Heavy Electricals Ltd. (BHEL), a company registered under the Companies Act 1956 and having its 

registered office at "BHEL House", Siri Fort, New Delhi - 110049 (India) hereinafter referred to as <The 
Principal", which expression unless repugnant to the context or meaning hereof shall include its successors or 

assigns of the ONE PART 

and 

_____________________, (description of the party along with address), hereinafter referred to as <The 
Bidder/ Contractor" which expression unless repugnant to the context or meaning hereof shall include its 

successors or assigns of the OTHER PART 

Preamble 

The Principal intends to award, under laid-down organizational procedures, contract/s for ______________ 

________________________________________________________________________________________

________ (hereinafter referred to as <Contract=). The Principal values full compliance with all relevant laws 
of the land, rules and regulations, and the principles of economic use of resources, and of fairness and 

transparency in its relations with its Bidder(s)/ Contractor(s). 

In order to achieve these goals, the Principal will appoint panel of Independent External Monitor(s) (IEMs), 

who will monitor the tender process and the execution of the contract for compliance with the principles 

mentioned above. 

Section 1- Commitments of the Principal 

1.1 The Principal commits itself to take all measures necessary to prevent corruption and to observe 

the following principles: - 

1.1.1 No employee of the Principal, personally or through family members, will in connection with the 

tender for, or the execution of a contract, demand, take a promise for or accept, for self or third 

person, any material or immaterial benefit which the person is not legally entitled to. 

1.1.2 The Principal will, during the tender process treat all Bidder(s) with equity and reason. The Principal 

will in particular, before and during the tender process, provide to all Bidder(s) the same 

information and will not provide to any Bidder(s) confidential/ additional information through 

which the Bidder(s) could obtain an advantage in relation to the tender process or the contract 

execution. 

1.1.3 The Principal will exclude from the process all known prejudiced persons. 

1.2 If the Principal obtains information on the conduct of any of its employees which is a penal offence 

under the Indian Penal Code 1860 and Prevention of Corruption Act 1988 or any other statutory 

penal enactment, or if there be a substantive suspicion in this regard, the Principal will inform its 

Vigilance Office and in addition can initiate disciplinary actions. 

Section 2 - Commitments of the Bidder(s)/ Contractor(s) 

2.1 The Bidder(s)/ Contractor(s) commit himself to take all measures necessary to prevent    corruption. 

The Bidder(s)/ Contractor(s) commits himself to observe the following principles during 

participation in the tender process and during the contract execution. 
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2.1.1   The Bidder(s)/ Contractor(s) will not, directly or through any other person or firm, offer, promise or 

give to the Principal or to any of the Principal's employees involved in the tender process or the 

execution of the contract or to any third person any material, immaterial or any other benefit which 

he/ she is not legally entitled to, in order to obtain in exchange any advantage of any kind 

whatsoever during the tender process or during the execution of the contract. 

2.1.2  The Bidder(s)/ Contractor(s) will not enter with other Bidder(s) into any illegal or undisclosed 

agreement or understanding, whether formal or informal. This applies in particular to prices, 

specifications, certifications, subsidiary contracts, submission or non-submission of bids or any 

other actions to restrict competitiveness or to introduce cartelization in the bidding process. 

2.1.3   The Bidder(s)/ Contractor(s) will not commit any penal offence under the relevant Indian Penal 

Code (IPC) and Prevention of Corruption Act; further the Bidder(s)/ Contractor(s) will not use 

improperly, for purposes of competition or personal gain, or pass on to others, any information or 

document provided by the Principal as part of the business relationship, regarding plans, technical 

proposals and business details, including information contained or transmitted electronically. 

2.1.4   Foreign Bidder(s)/ Contractor(s) shall disclose the name and address of agents and representatives 

in India and Indian Bidder(s)/ Contractor(s) to disclose their foreign principals or associates. The 

Bidder(s)/ Contractor(s) will, when presenting his bid, disclose any and all payments he has made, 

and is committed to or intends to make to agents, brokers or any other intermediaries in connection 

with the award of the contract. 

2.2 The Bidder(s)/ Contractor(s) will not instigate third persons to   commit offences outlined above or 

be an accessory to such offences. 

2.3 The Bidder(s)/ Contractor(s) shall not approach the Courts while representing the matters to IEMs 

and shall await their decision in the matter. 

Section 3 - Disqualification from tender process and exclusion from future contracts 

  If the Bidder(s)/ Contractor(s), before award or during execution has committed a transgression 

through a violation of Section 2 above, or acts in any other manner such as to put his reliability or 

credibility in question, the Principal is entitled to disqualify the Bidder(s)/ Contractor(s) from the 

tender process , terminate the contract, if already awarded, exclude from future business dealings 

and/ or take action as per the separate "Guidelines on Banning of Business dealings with Suppliers/ 

Contractors", framed by the Principal.    

Section 4 - Compensation for Damages 

4.1 If the Principal has disqualified the Bidder (s) from the tender process before award  / order 

acceptance according to Section 3, the Principal is entitled to demand and recover the damages 

equivalent to Earnest Money Deposit/ Bid Security. 

4.2 If the Principal is entitled to terminate the Contract according to Section 3, or terminates  the 

Contract in application of Section 3 above  , the Bidder(s)/ Cotractor (s) transgression through a 

violation of Section 2 above shall be construed breach of contract and the Principal  shall be entitled 

to demand and recover from the Contractor an amount  equal to  5% of the contract value or the 

amount equivalent to Security Deposit/  Performance Bank Guarantee , whichever is higher, as 

damages, in addition to and without prejudice to its right to demand and recover compensation for 

any other loss or damages specified elsewhere in the contract. 
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Section 5 - Previous Transgression 

5.1 The Bidder declares that no previous transgressions occurred in the last 3 (three) years with any 

other company in any country conforming to the anti-corruption approach or with any other Public 

Sector Enterprise in India that could justify his exclusion from the tender process. 

5.2 If the Bidder makes incorrect statement on this subject, he can be disqualified from the tender 

process or the contract, if already awarded, can be terminated for such reason or action can be 

taken as per the separate "Guidelines on Banning of Business dealings with Suppliers/ Contractors", 

framed by the Principal. 

Section 6 - Equal treatment of all Bidder (s)/ Contractor (s) / Sub-contractor (s) 

6.1 The Principal will enter into Integrity Pacts with identical conditions as this Integrity Pact with all 

Bidders and Contractors.  

6.2 In case of Sub-contracting, the Principal Contractor shall take the responsibility of the adoption of 

Integrity Pact by the Sub-contractor(s) and ensure that all Sub-contractors also sign the Integrity 

Pact.  

6.3 The Principal will disqualify from the tender process all Bidders who do not sign this Integrity Pact 

or violate its provisions. 

Section 7 - Criminal Charges against violating Bidders/ Contractors /Subcontractors 

  If the Principal obtains knowledge of conduct of a Bidder, Contractor or Subcontractor, or of an 

employee or a representative or an associate of a Bidder, Contractor or Subcontractor which 

constitutes corruption, or if the Principal has substantive suspicion in this regard, the Principal will 

inform the Vigilance Office. 

Section 8 -Independent External Monitor(s) 

8.1 The Principal appoints competent and credible panel of Independent External Monitor (s) (IEMs)  

for this Integrity Pact. The task of the  IEMs is to review independently and objectively, whether 

and to what extent the parties comply with the obligations under this Integrity Pact. 

8.2 The IEMs are not subject to instructions by the representatives of the parties and performs his 

functions neutrally and independently. He reports to the CMD, BHEL. 

8.3 The IEMs shall be provided access to all documents/ records pertaining   to the Contract, for which 

a complaint or issue is raised before them as and when warranted. However, the 

documents/records/information having National Security implications and those documents which 

have been classified as Secret/Top Secret are not to be disclosed. 

8.4 The Principal will provide to the IEMs sufficient information about all meetings among the parties 

related to the Contract provided such meetings could have an impact on the contractual relations 

between the Principal and the Contractor. The parties offer to the IEMs the option to participate in 

such meetings. 
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8.5 The advisory role of IEMs is envisaged as that of a friend, philosopher and guide. The advice of IEMs 

would not be legally binding and it is restricted to resolving issues raised by a Bidder regarding any 

aspect of the tender which allegedly restricts competition or bias towards some Bidders. At the 

same time, it must be understood that IEMs are not consultants to the Management. Their role is 

independent in nature and the advice once tendered would not be subject to review at the request 

of the organization. 

8.6 For ensuring the desired transparency and objectivity in dealing with the complaints arising out of 

any tendering process or during execution of Contract, the matter should be examined by the full 

panel of IEMs jointly, who would look into the records, conduct an investigation, and submit their 

joint recommendations to the Management. 

8.7 The IEMs would examine all complaints received by them and give their recommendations/ views 

to  the CMD, BHEL at the earliest. They may also send their report directly to the CVO, in case of 

suspicion of serious irregularities requiring legal/ administrative action.  Only in case of very 

serious issue having a specific, verifiable Vigilance angle, the matter should be reported directly to 

the Commission. IEMs will tender their advice on the complaints within 30 days.  

8.8 The CMD, BHEL shall decide the compensation to be paid to the IEMs and its terms and conditions. 

8.9 IEMs should examine the process integrity, they are not expected to concern themselves with fixing 

of responsibility of officers. Complaints alleging mala fide on the part of any officer of the Prinicpal 

should be looked into by the CVO of the  Principal. 

8.10 If the  IEMs have reported to the CMD, BHEL, a substantiated suspicion of an offence under relevant 

Indian Penal Code / Prevention of Corruption Act, and the CMD, BHEL has not, within reasonable 

time, taken visible action to proceed against such offence or reported it to the Vigilance Office, the 

IEMs may also transmit this information directly to the Central Vigilance Commissioner, 

Government of India. 

8.11 After award of work, the IEMs shall look into any issue relating to execution of Contract, if 

specifically raised before them. As an illustrative example, if a Contractor who has been awarded 

the Contract, during the execution of Contract, raises issue of delayed payment etc. before the 

IEMs, the same shall be examined by the panel of IEMs. Issues like warranty/ guarantee etc. shall 

be outside the purview of IEMs. 

8.12 However, the IEMs may suggest systemic improvements to the management of the Principal, if 

considered necessary, to bring about transparency, equity and fairness in the system of 

procurement. 

8.13 The word `Monitor' would include both singular and plural.  

Section 9 - Pact Duration 

9.1 This Integrity Pact shall be operative from the date this Integrity Pact is signed by both the parties 

till the final completion of contract for successful Bidder, and for all other Bidders 6 months after 

the Contract has been awarded.  Any violation of the same would entail disqualification of the 

bidders and exclusion from future business dealings. 

9.2 If any claim is made/ lodged during currency of this Integrity Pact, the same shall be binding and 

continue to be valid despite the lapse of this Pact as specified above, unless it is discharged/ 

determined by the CMD, BHEL. 
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Section 10 - Other Provisions 

10.1 This Integrity Pact is subject to Indian Laws and exclusive jurisdiction shall be of the competent 

Courts as indicated in the Tender or Contract, as the case may be. 

10.2 Changes and supplements as well as termination notices need to be made in writing.  

10.3 If the Bidder(s)/ Contractor(s )  is a partnership or a consortium or a joint venture, this Integrity Pact 

shall be signed by all partners of the partnership or joint venture or all consortium members.  

10.4 Should one or several provisions of this Integrity Pact turn out to be invalid, the remainder of this 

Integrity Pact remains valid. In this case, the parties will strive to come to an agreement to their 

original intentions. 

10.5  Only those bidders / contractors who have entered into this Integrity Pact with the Principal would 

be competent to participate in the bidding. In other words, entering into this Integrity Pact  would 

be a preliminary qualification. 

10.6 In the event of any dispute between the Principal and Bidder(s)/ Contractor(s) relating to the 

Contract, in case, both the parties are agreeable, they may try to settle dispute through Mediation 

before the panel of IEMs in a time bound manner. In case, the dispute remains unresolved even 

after mediation by the panel of IEMs, either party may take further action as the terms & conditions 

of the Contract. The fees/expenses on dispute resolution through mediation shall be shared by both 

the parties. Further, the mediation proceedings shall be confidential in nature and the parties shall 

keep confidential all matters relating to the mediation proceedings including any settlement 

agreement arrived at between the parties as outcome of mediation. Any views expressed, 

suggestions, admissions or proposals etc. made by either party in the course of mediation shall not 

be relied upon or introduced as evidence in any further arbitral or judicial proceedings, whether or 

not such proceedings relate to the dispute that is the subject of mediation proceedings. Neither of 

the parties shall present IEMs as witness in any Alternative Dispute Resolution or judicial 

proceedings in respect of the dispute that was subject of mediation.   

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

For & On behalf of the Principal                                                              For & On behalf of the Bidder/  Contractor     

                 (Office Seal)                                                                                                      (Office Seal) 

  

Place ______________ 

Date  ______________ 

Witness:___________________                                                              Witness:____________________ 

(Name & Address) ___________                                                              (Name & Address) ____________ 

__________________________                                                                ___________________________ 

 




