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EPOXY BONDED GLASS FIBRE OPERATING RODS 

         

 1.   GENERAL: 

Epoxy   bonded  glass  fibre  operating  rods  to  drg   

No. 25191000505 – PVTI / PVTB, 25211001627 – VM /BVM,  

25213030533-PVN 36, 25213030600-PVN 36,25217001506 & 

25217001574-PVN 12/12A, 25213040501- PMVN 12 are used 

as links for transmission of mechanical motion and 

energy from the spring operating mechanism to the VCB  

pole. As the spring operating mechanism is  at  earth 

potential and the VCB poles are at  live potential, the 

electrical clearances are critical. Hence the 

mechanical and electrical properties of these operating 

rods are of high importance. 

         

2.    MATERIAL: 

Operating   rod :- Epoxy  bonded glass fibre laminated   

                   & Discs  sheet to BP22483.          

                                                 

      Inserts        :- High tensile brass to specification                                  

                        AA12117. 

                     :- SS rod to specification AA10721 

         

3.   GUIDELINES FOR MANUFACTURING :- 

i. The  operating rods shall be manufactured out of  

rectangular Epoxy  bonded  glass fibre laminates 

and disc sheet. 
 

ii. The boring operation at the two ends of the rods  

shall be concentric to the OD of the rod within 

limits specified on drawings. 

 

iii. The HT brass inserts or SS inserts  shall be fixed 
at the two ends  of the  rod by suitable epoxide 

resin based adhesive  providing the required pull 

strength as specified in  para 5B(ii) c. 
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          Following points may be noted: 

          

- The supplier may decide the outer finish of the inserts 
to obtain the desired pull strength. The sketch 'X' and 

'Y'  of  inserts  shown on drawings are  for  reference 

only. 

 

- Best glued strengths are obtained, if the surface to be 
glued are mechanically roughened, in addition, thorough 

degreasing is recommended. Touching of surfaces to  be   
glued, with fingers, is to be avoided. 

  

- The adhesive to be used shall not initiate any  
corrosion. 

         

iv. The fixing (anchoring) of inserts in the rods shall  be 

carried out carefully so that it is within the circular 

run-out tolerance (radial) as specified on drawings. 
 

v. The operating  rods shall be given a final  finishing 

coat of clear anti-tracking varnish to corporate 

standard AA27517. 

 

 
vi. Circular  discs  wherever shown on  drawings  shall be 

fixed on the operating rod using suitable adhesive.  As 

these discs are for increasing the electrical  creepage 

distance, no cavity or voids shall exist at the  

jointing sections. 

 
4 QA PLAN 

 

QA Plan shall be submitted along with offer & got approved 

.This shall include tests & measurements on raw material , 

semi finished and finished products, details of 

manufacturing process followed including tools, jigs & 
fixtures /gauges used at different stages to ensure quality 

of end product. 

 

5. TEST REQUIREMENTS AND ACCEPTANCE CRITERIA: 

     

A. Suppliers inspection and test report as per SlNo.B(ii) 

and detailed dimensional report as per drawing shall be 
furnished along with the lot supplies. 

 

B. Checks at BHEL. 

       

i) VISUAL CHECKS: 

 
All (100%) operating rods shall be free from 

splits/cracks. 
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ii) Sampling plan  for the following checks/tests shall  be 

as  per  Level S-2, AQL-0.65 Double  sampling  plan  to 

IS2500.EL).  

a) DIMENSIONAL  CHECKS:  
The  circular  run-out-radial tolerance  shall  be 

within  limits  specified  on drawings.  It shall 

be checked using fixture  mentioned on the 

drawings. Inserts shall be perpendicular as marked 

in drawings. 

 

b) ELECTRICAL  TESTS: 

                For testing at BHEL works, supplier shall send  

                03 nos of operating rod cut to 30mm size using  

                Saw/parting tool as shown below along with  

                each lot. These rods shall be covered in  

                polythene packet and packed in separate box  
                marked  samples for testing. 

                This box shall be kept inside the lot package. 

 

 

  
 
 

i) 30 mm long rod piece (minimum 3 Nos.) cut 

from sample should withstand  60 kV for 5 

minutes in oil after preconditioning at 90 

deg C per lot. 

ii) The finished product shall be subjected to 

water absorption test for 24 hrs and after 
cleaning with non-fibrous paper within 3 

minutes time HV test shall be carried out. 

      Samples shall withstand 95kV (rms) for  

      1 min for  PVTI/PVTB, 70kV(rms)for PVN36  

      And 35kV(rms) for VM/BVM/PVN12 & 12A. 

                      If any of the above tests fails, 
                      Subsequent test shall not be conducted  

                      and lot shall be rejected.  

iii) The operating rod  shall with stand  power  

frequency voltage of  75 kV  for  one minute  

in  air when applied across  the  threaded 

inserts. Correction factor for voltage if 
applicable may be applied.(For 25211001627-

001,two pieces of SMC sheet as per sketch  
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     No. SKETCH/SWE/OPTG ROD/001 drawn below, to be  

     used on both sides during test to avoid surface   

     tracking. For other items no such SMC sheet will  

     be used during testing). 
 

c)   MECHANICAL  TESTS: The  operating  rod  shall be     

     tested for pull test at the threaded inserts     

     till rupture  and the load value 'F' shall be  >   

     3000 kgf. Refer respective drgs for exact value  

     to be tested on different items. Pull test to be   
     done on UTM(Universal Testing Machine) with   

     motor/gear speed combination as fast/slow  

     respectively.(This combination takes  time to  

     reach 3000kgf load between 35-45sec). 

 Material to drg no. 25213040501 shall withstand  

 1500 kgf.                                      

          
 6.   IDENTIFICATION MARKINGS FOR TRACEABILITY 

         

Each operating  rod  shall  have  following  markings   at 

locations (*) shown on the drawings: 

      -    Suppliers name or logo  

-    Month and year of manufacturing 
              

The  markings  shall  be long lasting  and  should  not 

affect the electrical properties. 

    

 7.   PACKING  
Components shall be properly packed to prevent mechanical damage 

during transit.  
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   Ø17± 0.5 

90

   SKETCH/SWE/OPTG ROD/001 

  90 


