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PREFACE- TECHNICAL SPECIFICATION 
 

1.0 It is not the intent to specify completely herein all details of the design and 
construction of equipments. However, the equipment shall conform in all 
respects to high standards of engineering, design and workmanship and 
shall be  capable  of performing in continuous commercial operation upto 
the Bidderôs guarantee in a manner acceptable to the Purchaser, who will 
interpret the meanings of drawings and specifications and shall have the 
power to reject any work or material which in his judgment is not in 
accordance therewith. The offered equipment shall be complete with all 
components necessary for its effective and  trouble  free  operation  along 
with associated equipments, interlocks, protection schemes etc. Such 
components shall be deemed to be within the scope of supply, 
irrespective of whether those are specifically brought out in  this 
specification and/or the commercial order or not. 

 
The plant/ equipment/ material offered shall be complete with all parts 
necessary for their effective and trouble free operation. Such parts will be 
deemed to be within the scope irrespective of whether they are specifically 
indicated in the Bid document or not. 

 
Bidder must establish that a proper quality assurance program is being 
followed by them for manufacture of plant / equipment. Quality assurance 
Program must have a structure as detailed in following paragraphs. 

 
Quality assurance and failure prevention starts with careful study and 
scrutiny of our technical specifications & requirements. Bidder / manufacture 
shall carefully study all the technical parameters and other particulars and 
the Bidder /manufacture shall categorically give his confirmation that these 
requirements shall be met in a satisfactory manner. 

 
Bidder/manufacture shall furnish the checks exercised in design calculations 
The salient features of design shall be made available to the Employer. 

 
Bidder/manufacture shall indicate the various sources of the items being 
procured. Type of checks, quantum of checks and acceptance norms shall 
be intimated and random test and check results should be made available for 
inspection whenever so desired. 

 
The Bidders shall invariably furnish following information. 

 
i. Statement giving list of important raw materials, names if sub- 

Bidder/manufactures for the raw material, list of standards according  to 
which the raw material is purchased & copies of test certificates thereof. 

 
ii. Information & copies of test certificates as in (i) above in respect of bought 

out items. 
 

iii. List of machines & manufacturing facilities available. 
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iv. Levels of automation achieved and list of areas where manual processing 
exists. 

 
v. List of areas in manufacturing process, where stage inspections are normally 

carried out for quality control & details of such tests and inspections. 

 
vi. List of testing equipments available with the bidder for testing of materials 

specified & test plant limitation, if any, vis-a-vis type, special, acceptance and 
routine tests specified in the relevant standards. These limitations shall be 
very clearly brought out in schedule of deviations from specified test 
equipments. 

 
 
2. Pre-dispatch Inspection: 

 
2.1 Pre-dispatch inspection shall be performed on various materials at 

manufacturerôs work place for which contractor shall be required to raise 

requisition giving at least 15-day time. Depending on requirement, inspection 

shall be witnessed by representatives of Employer, PMA/TPIA and/or 

REC/MoP or any appointed agency. 

 
2.2 The contractor shall ensure receipt of material at site within 21 days from date 

of receipt of dispatch instructions. In case materials are not received within 

21 days from date of issue of dispatch instruction, the dispatch instruction 

shall stand cancelled. All expenditure incurred by Employer in performance 

of dispatch instruction shall be recovered from partial turnkey contractor. 

 
2.3 The Employerôs representative may carry out stage inspection of the plant/ 

equipment during manufacturing/ assembling stage. The Employer  shall 

have absolute right to reject the raw material/component/sub assemblies or 

complete equipment not found to be conforming to the specification or being 

of poor quality/ workmanship. The stage inspection will particularly include 

tests specified for any particular plant or equipment in the technical 

specification, general routine tests and physical measurements to be 

conducted during manufacturing stages as per manufacturerôs standard 

practice. 

2.4 The date of receipt of the letter /call for inspection of material in the office of 

the work order placing authority shall be deemed as the date of call for 

inspection and not the date mentioned in the letter or the date of dispatch. 

The turnkey contractor shall ensure that pre-dispatch inspection for materials 

are intimated only when the material is completely ready for inspection. On 

due date of inspection, if it is found that materials are not ready in required 

quantities or the inspection could not be carried out due to non-availability of 

requisite calibrated certificate of instruments with manufacturer, closing of 

works   on   scheduled   date   of   inspection,   non-availability   of   sufficient 
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testing/material handling staff at manufacturer works etc, all expenditures 

incurred on deployment of various inspecting officials along with a fine of Rs 

50,000/- shall be recovered from the bills of the agency and re-inspection 

shall be carried out on expense of contractor. 2nd such situation at same 

manufacturer/supplier shall result in rejection of name of manufacturer from 

list of approved vendors/sub-vendors. In case sub-standard materials (old 

component, re-cycled materials, re-used core material, re-used transformer 

coil material etc) offered for inspection and are noticed during the inspection, 

materials shall be rejected and approval of vendors/ sub-vendor shall also be 

cancelled for all IPDS projects. 

2.5 In case material is failed in testing at works or at CTL lab , then re inspection 
of material shall be done after depositing of amount of Rs.7500/- only for the 
works located in the State of Rajasthan and an amount of Rs.15,000/- for 
the works located outside the State of Rajasthan which shall be paid  by 
the contractor as re- inspection charges to the Accounts Officer (TW), 
JVVNL, Jaipur. Further, in cases where traveling by air is involved the 
inspection charges will be recovered on actual basis. The contractor will 
deposit the amount with the Accounts Officer (TW), JVVNL, Jaipur under 
intimation to the work order placing authority, failing which the subsequent 
call for inspection shall not be entertained. 

. 
2.6 The contractor shall also furnish the latest calibration certificate(s) of the 

testing instruments / equipments used for the testing of the materials / 
equipments as covered in the owner order, to the inspecting Officer. The 
testing instruments / machines should be got calibrated by the contractor 
from time to time from the Manufacturer of the testing instruments or any 
Govt. recognized testing laboratory/NABL accredited laboratories. The 
calibration certificate(s) should not, in any case, be older than one year at 
the time of presenting the same to the inspecting Officer. In case the 
contractor fails to comply with the conditions as aforesaid, a certificate in 
writing of the inspector / representative of the Owner that the contractor has 
failed to provide the facilities shall be conclusive. 

 

3. TYPE TEST 
 
3.1 The type test certificate for any item shall not be more than five (5) years old from 

the date of submission of the bid. 
 
3.2 The Employer may get the Type test or routine tests of any equipment done at 

Accredited Laboratory by NABL in the country. The type test may be done even 
after receipt of materials at contractorôs site store but not after the guarantee period 
for the equipment as described elsewhere. The results of such tests will be decided 
on pass fail basis. In case the equipment fails to pass the Type test , the cost of 
such test shall be borne by the Contractor. 

 
3.3 The Bidder /manufacturing programme shall not be interrupted merely because the 

plant/equipment has been offered for inspection. 



9  

3.4 Specification for individual plant /equipment is subject to the conditions mentioned 
above. 

 
3.5 The bidder shall  prior to use any material in execution of the work for which 

technical specification have not been mentioned will use any material after 
obtaining necessary approval of GTP & Drawing from SE(TW),J.V.V.N.L.,Jaipur. 

3.6 If bidder intend to use any material with superior specification then that as specified 
in the bid document. The prior approval of SE(TW),J.V.V.N.L.,Jaipur shall be 
obtained before use and the rates for such substitution will be limited to as per the 
awarded rates. 

 
4 PROCUREMENT FROM MANUFACTURERS / VENDORS: 

 
 

The Contractor shall be permitted to procure materials from the manufactures / 

vendors who have following qualified requirements: 

(i) The vendor should be a established / reputed manufacture / supplier who 
should have supplied the material to erstwhile RSEB or any present 
distribution company, RVVPNL or any other power utility and the contractor / 
bidder are required to indicate the names & address of the manufactures of 
various items from which he proposes to buy the same. 

 
(ii) The manufacturing units shall have all facilities for conducting acceptance & 

routine tests of equipment / materials. 
 

(iii) The vendor must have supplied materials as per specifications laid down in 
the bid- documents of erstwhile RSEB / NIGAMS and have arranged their 
type testing not before last five  years, 

 
(iv) The vendors approvals shall be obtained for supply of the equipment / 

materials from the Engineer well in advance. 
(v) All steel items shall be supplied galvanized as per ISS 

 
 
 
 

Note:- Latest Technical specifications and guaranteed technical particulars of MM 

wing of Jaipur Discom will prevail for all the items incorporated in this 

project. However Technical Specifications of some of the major items are 

given hereunder for ready reference. 
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Technical specification for the various items   
 
 
 
 

TECHNICAL SPECIFICATION FOR SUPPLY OF 9 M. LONG PCC POLES OF 400 KG 
WORKING LOAD WITH FACTOR OF SAFTY 2.0, 

 

 

1. SCOPE : 
 

This specification covers the design, manufacture, inspection, testing and delivery of 

finished 9 metre long- 400 Kg. rectangular shaped, solid prestressed cement Concrete 

poles, witnessing of tests before dispatch and its transportation from the firmôs works to 

consigneeôs head quarters. These poles are to be used for erection of 33 KV /11 KV 

over head lines and installation of transformers. 

2. CLIMATIC CONDITIONS 
 
 
 

I. Peak ambient temperature 50 Degree C 
II. Maximum average ambient temperature 40 Degree C 

III. Maximum temperature attainable 60 Degree C 
IV. Maximum relative humidity 100 % 
V. Minimum relative humidity 50 % 

VI. Average number of thunder storm days per annum 40 
VII. Average number of rainy days per annum 100 

VIII. Average annual rainfall 10-100 cm 
IX. Maximum wind pressure 100 Kg/sq.m 
X. Altitudes not exceeding 1000 mtrs. 

 

3. DETAILS OF APPLICABLE STANDARDS/SPECIFICATION/MANUALS : 
 

The pole shall comply with the relevant provisions made in the following Indian Standards 
Specification (now BIS) with latest amendments / REC specifications. 

 

 
1 REC manual No.13/1977 

(part-I) 

Manual on manufacturing of solid poles part- 

I design aspects. 

2 REC manual No.13/1977 (Part.II) Manual  on  manufacturing  of  solid  PCC  poles 

part.II manufacturing aspects. 

3 REC specification No.15/1979 

(amended upto 1983 & thereafter 

Prestressed  cement  concrete  poles  (FOS/2.5) 

for 11 KV and LT lines. 

4 IS:1678/1978 (Latest amended) Specification for PCC poles for overhead power 
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  traction & telecommunication lines. 

5 IS:2905/1989 (Latest amended) Method  of  test  for  PCC  poles  for  overhead 

power and telecommunication lines. 

6 IS:7321/1974 (Latest amended) Code of practice for selection handling and 

erection of concrete poles for overhead power 

and telecommunication lines. 

7 IS:1343/1980(Latest amended) Code of practice for prestressed concrete 

8 IS: 456/1978 (Latest amended) Code of practice   for   plain and reinforced 

concrete 

9 IS: 1785(Latest amended) For HT steel wires for prestressed concrete 

 

 

4. MATERIAL 
 

The following quality of material should be used for  manufacturing of PCC poles. 
 

(i) CEMENT : The cement used in manufacture of prestressed concrete poles shall be 
ordinary or rapid hardening portland cement conforming  to IS:269/1976 (specification 
for ordinary and low heat portland cement) or IS:8041-E-1978 (specification for rapid 
hardening portland cement) or portland cement conforming to IS:8112/1976. 

 
(ii) AGGREGATES  :  Aggregates  used  for  the  manufacture   of   prestressed 
concrete poles shall conform to IS:383/1970 (specification for coarse and fine aggregates 
from natural sources for concrete). The nominal maximum size of fine aggregates shall 
not exceed 10 mm. 

 
(iii) WATER :Water should be free from chlorides, sulphates  other  salts  and 
organic matter. Potable water is generally suitable. 

 
(iv) ADMIXTURES : These admixtures should not contain calcium chloride or other 
chlorides and salts which are likely to promote corrosion of pre-stressing steel. 

 
(v) )  PRE-STRESSING STEEL : The  prestressing  steel wires including those used   
as untentioned  wires  should  conform  to  IS:1785 ï1966 Part.I   (Specification   for    
plain hard    drawn      steel      wire)      or  IS:"6003/1970  (Specification  for  indented  
wire  for prestressed  concrete).  The  type  design  for  plain  wires  of  4  mm  diameter  
are with a guaranteed ultimate strength of 175 Kg./sq.mm. 

 
(vi) CONCRETE MIX : The concrete mix. shall be designed to the requirements laid 
down for controlled  concrete  (also  called  design requirement  laid down/mix. 
concrete) in IS:1343/1980 (Code of practice for prestressed concrete) and IS:456/1978 
(code of practice for plain and reinforced concrete) subject to the following special 
conditions : 
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a) Min. working cube strength at 28th  day should be at least 420 Kg. / cm.2 

b) The mix. should contain at least 380 Kg. cement per cubic metre of concrete. 

c) The concrete strength at transfer should be at least 210 Kg. / cm.2 

d) The mix. should contain as low water content as is consistent with adequate 
workability. If it becomes necessary to add water to increase the workability the cement 
content should also be raised in such a way that the original value of water cement ratio is 
maintained. 

 
(vii) REINFORCEMENT : The reinforcing bars and wires used for manufacturing of 
prestressed cement concrete poles shall conform to the following Indian standards. 

 
i) Mild steel bars conforming to IS:432/1966. 
ii) High tensile steel wires conforming to IS:1785/1966. 

 
(viii) WELDING AND LAPPING OF STEEL: The high tensile steel wire shall be 
continuous over the entire length of the tendon. Welding shall not be allowed in any case. 
However, jointing or coupling be permitted provided the strength of the joint or coupling is 
not less than the strength of each individual wire. 

 
5. DESIGN REQUIREMENT : 

 
The poles  shall  be designed to meet the following requirements. 

 
a) The poles shall be planted directly in the ground with a planting depth of 1.5 metres. 
b) The working load on the poles shall be 400 Kg. applied at 0.6 Mtr. from top. 
c) The factor of safety shall not be less than 2.0. 
d) The average permanent load should be 40% of the working load. 
e) The Factor of safety against first crack load shall be 1.0 
f) The ultimate  moment  capacity  in  the longitudinal direction  should  be  atleast 

one fourth of  that in the transverse direction. 
g) The max. compressive stress in concrete at the  time  of transfer  of  presetress 

should not exceed 0.8 times the cube strength. 
h) The concrete strength at transfer shall not be less than half of the 28th   day strength 

ensured in the design i.e. : 420x0.5 = 210 KG./SQ.MM. 
i) The cover concrete measured from outside of prestressing tendon shall be normally 

20 mm. 
j) At the design value of first crack load the modules of rupture shall not exceed 55.2 

Kg./cm for M-42 concrete. 
 
 
6. OPTIMUM DESIGN DIMENSIONS : 

 
Bottom depth. : 395 mm 
Top depth. : 225 mm 
Breadth. : 100 mm 
No. of tensioned wire : 20 Nos. wires of 4 mm dia. 
Configuration type. : JVVNL specification 
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7. OTHER TECHNICAL REQUIREMENT : 
 
A) EARTHING : Earthing shall be provided, by  having continuous  length  of 4 mm 
dia G.I.wire embeded in concrete during manufacture and the ends of G.I. wire left 
projected from the transverse face of the poles to a length of 100 mm at 250 mm from top 
and 150 mm below ground level (Planting depth to be 1.5 M) The tolerance of 25 mm 
shall be allowed in position of earth wire. The earth wire shall not be allowed to entangle 
with prestressing wires. 

 
B) EYE HOOKS : The eye hooks shall be provided on the middle of transverse face 
of the pole as per  IS:  7321/1974  at  a distance of about 2.25 metre from top and about 
1.8 metre from the bottom, to facilitate the handling. The eye hooks shall be of 12 mm dia 
MS round and shall have an internal dia of 40 mm. The tolerance of minus 5 mm and plus 
20mm in internal dia of eye hooks shall be allowed. the eye hooks in question shall be 
securely embeded in the pole to ensure safe handling. 

 
C) REINFORCEMENT : The poles offered should have 8 Nos. rings of 4 mm dia HT 
wires rings on top side of the pole and 8 Nos. rings of 4 mm dia HT wire rings on the 
bottom side of the pole thus total HT wire rings should be 16 in all or 4 Nos. of 6 mm dia 
MS round rings on top side and 4 Nos. of 6 mm dia MS round rings  on bottom side are 
to be provided. The minimum inter spacing of 20 mm in case of 4 mm dia HT wire rings 
and 30 mm in case of 6 mm dia MS round rings is to be maintained. These rings should 
be complete and rectangular in shape with minimum over lapping of 20 mm. No rings are 
to be  bunched together. 

 
D) HOLES : The poles offered should have two holes of 18 mm dia on longitudinal 
face of pole (broad face) to fix top hamper. The top hole shall be at the distance of 60 mm 
from top of pole and second hole will be at 160 mm from top of pole. 

 
8. WORKMANSHIP : 

 
(i) All materials used in the finished PCC poles and workmanship shall be of required 
quality. No deviation with technical particulars required as per this tender specification 
shall  be allowed. 

 
(ii) Apart from the requirements regarding the design, material, process of manufacture, 
dimensions shape, workmanship finishing etc., acceptability of PCC poles shall be 
determined by the results of various tests to evaluate their properties as stipulated in the 
relevant IS/specification. 

 
9. DRAWINGS : 

 
The tenderer shall furnish alongwith the tender the detailed dimensional drawing based on 
the JVVNL drawing (enclosed) showing the plan, elevation and end cross sectional views 
clearly indicating the configuration of HT wire size and No. of HT-wires, eye-hook's 
position & projection of earth wire marking & reinforcement. The drawing is  also required 
to be got approved before commencement of supply. 
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10. MARKING : 
 

(A) The poles shall be clearly & indelibly marked with the following particulars by 
engraving properly at a height of 3 metres from the bottom end so as to be easily 
readable after erection. Marking should not be painted. 

 
1. S.No. of pole. 
2. Date, month and year of manufacture. 
3. Name/mark  of manufacturer. 

 

It should  be  distinct  and  should  not resemble with mark of other    manufacturers and 

if it resembles with marking of other manufacturers then you should change your 

marking. 
 

4. IPDS/ TN/JVVNL 
 

5. Length and working load  9 M/400 Kg. 
 

 

(B) RED STRIP PAINTING: A strip of 30-40 mm shall be painted on one side 
(transverse face) of the pole at a planting depth (1.5 Metre from bottom) with oil paint of 
red color in such a manner that the red strip shall be visible above the ground. Poles 
without marking of red strip will not be accepted and considered as rejected. 

 
11. INSPECTION, TESTING & CHECKING : 

 
The inspection and testing shall be carried out at supplierôs works as per relevant ISS: 
GTP before dispatch. 

The supplier shall incorporate the following certificate in his offer letter which should 
indicate Sr. No. & total No. of poles casted on different dates, as offered for the present 
inspection : 

 
a) That all the PCC poles included in the lot under the present inspection conform to the 
design, strength and workmanship required as per the purchase order, GTP of the 
specification and contract drawing under the TN-4469. 

 
b) That none of the PCC poles offered for the present inspection was previously rejected / 
not considered for inspection or tested for transverse load strength by any other 
inspecting officer. 

 
The supplier shall furnish the following certificates / tests results to our Inspecting Officer 
at the time of inspection, if desired. 

 
a) The supplier shall furnish test results from the manufacturer to substantiate that HT 
steel wire of required quality was used in the manufacture of PCC poles under the 
present inspection. 
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b) The supplier shall certify that cement, prestressed steel wires, M.S. Bars, 
aggregates and other material had been used as per the required specifications, to 
manufacture the PCC Poles under the present inspection. 

 
The supplier shall arrange the required number of PCC Poles out of the offered lots as 
per the sampling plan under this specification for witnessing the various tests by 
Inspecting Officer. The poles so tested in presence of the Inspecting Officer shall be 
preserved for atleast 30 days from the date of inspection for subsequent checking by any 
other representative for the purchaser if needed. The supplier shall intimate in writing 
name and address of purchaser of tested poles otherwise the PBG will not be released. 

 
The supplier shall provide the following documents to Inspecting Officer, to facilitate and 
authenticate the process of inspection, checking and testing. 

 
a) One set of copies of P.O., relevant IS and specification of TN (with the latest 
amendment, if any) 

 
b) Copy of approved Drawing. 

 
c) Details of all meters/ instruments /equipments to be used in the process of checking 
and testing of the material alongwith the details for their last calibration (original) 
certificates of calibration indicating that calibration had been done to full range on all the 
scales to verify that the last calibration and sealing was got  done  from the 
manufacturer or an independent test house approved by Government within one year 
prior to the date of inspection. 

 
Inspection shall not be carried out further, if the above requirements are not fulfilled 
satisfactorily. 

 
A. SAMPLING: 
a) Randomness is the pre requisite for sample checking and testing. Starting from 
any random serial number or PCC poles in the offered lot (arranged serial number wise 
and sub-divided sub-lots each not exceeding 500 Nos. of poles) every pole shall be 
included in the sample "r" being the next higher integral part of N/n where N is the size of 
the lot or sub-lot and ñn" is the sample size as per the table below:- 

 
Sample size and criterion for conformity : 

 
Size of lot or sub-lot in 

numbers 
(N) 

Dimensional requirement No.of poles for 
transverse strength 

test (n) 
sample size 

(n) 
Permissible No.  of 
defective samples 

1 2 3 4 

Upto 100 10 1 1 

101 to 200 15 1 3 

201 to 300 20 2 4 

301 to 500 30 3 5 
 

 

The  minimum  size  of  lot  which  can  be  offered  for inspection is 100 Nos. of pole 
except in case of last lot  which may  be for left out balance quantity. Further lot size  once 
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offered for inspection canôt be reduced subsequently under the re-inspection unless re- 
inspection charges for each sub-lot out of the original lot is deposited. 

 
b) Deviation in selection of samples may be effected by the Inspecting Officer only if 
he thinks that the purpose of checking/testing will be better served by such deviation. 

 
c) The number of poles, in every lot/sub lot, which does not satisfy, the requirement of 
overall length, cross section and uprightness shall not exceed the corresponding number 
given in Col.3 of the above Table. If the number of such poles exceeds the corresponding 
number, supplier shall segregate the pole not confirming the  requirement  of 
specification and shall submit the remaining poles for checking. Fresh poles as per 
sample size indicating in  Col.2 will  be  drawn  from  the remaining poles of the offered lot 
or sub lot and subject to similar checking. If the number of effective poles in the second 
sample of poles also exceeds the permissible number indicated in Col.3 the then the 
subject lot or sub lot under inspection will be rejected without further checking. Result of all 
such checking shall be recorded. 

 
d) PCC poles, in every lot/sub lot sampled for transverse load strength test shall 
satisfy the requirement of the test. Initially selection of sample and inspection and testing 
of poles will be undertaken as usual as is being done according to IS:1678/1998 and 
IS:2905/ 1989 with latest amendments. In case the samples selected satisfied the 
dimensional requirements and also withstand transverse load test, the lot stands cleared. 

 
In case of one or more poles fail during transverse load test, then twice the number of 
poles from the sub-lots representative poles from which failed will be taken for 
transverse load test. If these poles withstand the transverse load  test  the entire lot will 
be deemed to have passed the tests and will be cleared, but if one or more pole  fails 
during double sampling, then leaving aside the sub-lots for which double sampling was 
done and where samples could not withstand transverse load test, the remaining sub-
lots representing poles from which have withstood transverse load test will be accepted 
provided they satisfy clause No. 9.3.2 of IS:1678/1978. However, the destruction test 
from the sub-lots will be done by the inspecting officer on the poles on which transverse 
load was performed and the acceptance of these sub-lots will be on the basis of the 
test results observed by the  inspecting  officer  during  destruction  test on   the 
respective representative poles. 

 
e) All the poles subject to transverse load strength test shall be reserved for atleast 30 
days from the date of inspection for any subsequent checking by any other 
representative of the purchaser, if required. These poles shall not be dispatched /supplied 
to the purchaser. 

 
f) One pole from the poles subject to transverse load strength test, from every lot/sub lot, 
shall be destructed for following measurement/checking. 

 
i) To measure clear thickness of concrete cover at three points one within 1.8 metre 
from the bottom end of the pole, the second within 0.6 metre from the top end of the pole 
and the third  at an inter-mediate point. The mean value shall be compared with the 
specified value. 

 
ii) To check Nos., size & configuration of steel reinforcement  and GI earth wire. 
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The destructed poles shall also be preserved for atleast thirty days from the date of 
inspection for subsequent checking by any other representative of the purchaser if 
required. 

 
B) INSPECTION : 
Inspection shall comprise of : 
a) Verification of offered quantity as per packing list 
b) Visual inspection for shape, workmanship and finishing of the PCC poles. 
c) Checking of dimensions/quantity as per the GTP/specification 
d) Verification of marking and red / black strip as per GTP 

 
 
 
C) WITNESS OF TESTS : 

 
i) On PCC poles for its transverse load strength test . 
ii) On one PCC pole from every lot/sub lot by destruction to ascertain the No., 

size and configuration of steel reinforcement and GI earth wire etc. 
 
The supplier should have transverse load testing arrangements of its own. Testing 
arrangement shall be preferably as specified in the relevant specification i.e. IS:1678/1978 
& IS:2905/1989 (both latest amended). As per provision of Clause No.6.2.3 of 
IS:2905/1989 the load shall be applied at a point stipulated  in  the relevant IS by means 
of a suitable device such as a wire rope and winch placed in a direction normal to the 
direction of the length of the pole so that the minimum length of the straight rope under pull 
is not less than the length of the pole. 

 
As per provision  of Clause No.6.2.5 "load measurement" of IS:2905/1989. The 
dynamometer or any other satisfactory method of load measurement shall be calibrated at 
regular intervals (not more than one year) and capable of measuring load to the accuracy 
of 50 N may be adopted. 

 
The transverse strength test on poles shall be conducted in accordance with IS:2905. A 
prestressed concrete pole shall be deemed not to have passed the test if cracks wider 
than 0.1 mm appear at a stage prior to the application of the designed transverse load at 
first crack and the observed ultimate transverse load is less than the designed ultimate 
transverse load. 

 
The following facilities are to be provided by the supplier at his own cost to the 
inspecting officer of JVVNL. 

 
(a) Suitable accommodation. 
(b) Local conveyance between arrival point, place of stay, works and departure 

point. 
(c) The supplier shall assist in arranging return ticket and reservation on the request 

of the inspecting officer for which the payment shall be made by the inspecting 
officer. In case of joint inspection, single or shared double room 
accommodation shall be provided. 
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12. TEST  AT  SITE : 
The purchaser reserves the right to get the material tested after receipt of inspected poles 

at sites/ stores and claiming any compensation or rejecting the poles if not found 

according to specification. All charges consequent to rejection, rectification and 

replacement shall be borne by the supplier. 

13. TOLERANCE : 
 
The following tolerances shall be allowed : 

 
i) Over all length of PCC poles. ±15 mm 
ii) Top and bottom dimension. (Breadth and depth  of PCC poles)       ± 3 mm 
iii) Clear concrete cover over HT steel wires (Average of 

measurements at three sections). - 2 mm 
iv) Uprightness of the PCC poles. 0.5 % 
v) Internal dia of eye hook + 20 mm and ï 5 mm 
vi) Dia of holes ± 1 mm 
vii) Diameter of HT wires as per IS: 280/1979 ± 0.05 % 
viii) Diameter of GI wire as per IS:280/1979 ± 2.5% 
ix) Diameter of MS rod for eye hook as per 1786/1966 ± 4% 

 
Higher dimensions of poles shall attract no penalty / deduction as it will not be considered 
as deviation. 

 
 
14. GUARANTEED TECHNICAL PARTICULARS : 

 
The tenderer shall furnish the guaranteed technical particulars of the PCC poles as 
required in the schedule-A by mentioning specific figures therein. Any item of the GTP 
left unfilled or simply written as per ISS etc. shall be considered as incomplete GTP. 

 
15. TRANPORTATION ARRANGEMENTS : 

 
The tenderer must furnish the location of the factory and road distances from their factory 
site to various destinations (sub-divisional headquarters of JVVNL) through shortest route. 

 
The tenderers  should also furnish the particulars of  transportation vehicles owned 
by them. 

 
16. CRITERIA FOR ACCEPTANCE: 

 
The inspected PCC poles should be strictly in accordance to the GTP of the specification 
otherwise the material shall be treated as rejected and shall not be accepted. However, 
the poles with some minor deviations may be accepted with deductions as per rates 
prescribed and in force. 

 
Higher dimensions of poles shall not attract any penalty / deduction, as it will not be 
considered as deviation. 
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SCHEDULE-A 
 
 

GUARANTEED TECHNICAL AND OTHER PARTICULARS OF 9 METRE PCC POLES HAVING 
WORKING LOAD 400 KG. WITH FACTOR OF SAFETY 2.0 

 

S.No. Particulars Requirement as per GTP 

1 MANUFACTURERôS NAME  

2 OFFICE ADDRESS  

3 WORKS ADDRESS  

4 STANDARDS TO WHICH THE 
MATERIAL SHALL CONFORM 

As per specification 

5 OVER ALL LENGTH 9 metre 

6 PLANTING DEPTH 1.5 metre 

7 TOP DIMENSIONS IN MM 225x100 mm 

8 BOTTOM DIMENSIONS IN MM 395x100 mm 

9 APPROXIMATE WEIGHT 675 Kg. 

10 WORKING LOAD 400 Kg. 

11 FACTOR OF SAFETY (F.O.S.) 2.0 

12 NO. & DIA OF HT WIRE (TENSIONED) 20 ( 4 mm dia) 

13 CONFIGURATION OF HT WIRE As per approved drawing 

14 POSITION OF EARTH WIRE LENGTH 
AND SIZE OF WIRE 

G.I. wire of 4 mm dia having continuous 
length with a projection of 100 mm at 250 
mm from top and 150 mm from below 
ground level. 

15 DIMENSIONS AND POSITION OF EYE 
HOOKS 

2 Nos. of Eye hook of 12 mm dia M.S. 
round having internal dia of 40 mm at 2.25 
metre from top and 1.8 metre from bottom 

16 REINFORCEMENT (SIZE AND NO. OF 
RINGS) 

8 Nos. of rings of 4 mm dia HT wires on 
top and 8 Nos. of rings on bottom (both 
ends) with minimum inter spacing of 20 
mm. 

17 CONCRETE COVER 20 mm 

18 MARKING ON THE POLES Marking should be engraved on transverse 
face 

19 RED STRIP A strip of 30-40 mm shall be painted with 
oil paint of red colour, on one side 
(transverse face) of the pole at a planting 
depth (1.5 Metre from bottom) 

20 HOLES POSITION 2 holes of 18 mm dia at 60 mm and 160 
mm from top on longitudinal face of the 
pole(broad face). 

21 CONCRETE QUANTITY PER POLE 0.279 M3
 

22 CONCRETE GRADE M-42 
Note:- Max. tension in wire should not exceed 80% of its ultimate tensile strength. 

 
Signature of the Bidder 

Name   
Designation    

Common authorized seal of bidder 
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TECHNICAL SPECIFICATION FOR SUPPLY OF 9 M. LONG PCC POLES OF 200 KG 
WORKING LOAD WITH FACTOR OF SAFTY 2.5, 
1. SCOPE : 

 
This specification covers the design, manufacture, inspection and testing 9 metre long- 

200 Kg. rectangular shaped, solid prestressed cement Concrete poles, witnessing of 

tests before dispatch and its transportation from the firmôs works to consigneeôs head 

quarters. These poles are to be used for erection of 11 KV & LT over head lines and 

installation of 11/.4 KV distribution transformers. 

2. CLIMATIC CONDITIONS 
 
 
 

XI. Peak ambient temperature 50 Degree C 
XII. Maximum average ambient temperature 40 Degree C 

XIII. Maximum temperature attainable 60 Degree C 
XIV. Maximum relative humidity 100 % 
XV. Minimum relative humidity 50 % 

XVI. Average number of thunder storm days per annum 40 
XVII. Average number of rainy days per annum 100 

XVIII. Average annual rainfall 10-100 cm 
XIX. Maximum wind pressure 100 Kg/sq.m 
XX. Altitudes not exceeding 1000 mtrs. 

 
 
 

3. DETAILS OF APPLICABLE STANDARDS/SPECIFICATION/MANUALS : 
 

The pole shall comply with the relevant provisions made in the following Indian Standards 
Specification (now BIS) with latest amendments / REC specifications. 

 

1 REC manual No.13/1977 (part-I) Manual on manufacturing of solid poles part- 

I design aspects. 

2 REC manual No.13/1977 (Part.II) Manual on manufacturing of solid PCC poles 

part.II manufacturing aspects. 

3 REC specification No.15/1979 

(amended upto 1983 & thereafter 

Prestressed cement concrete poles 

(FOS/2.5) for 11 KV and LT lines. 

4 IS:1678/1978 (Latest amended) Specification  for  PCC  poles  for  overhead 

power traction & telecommunication lines. 

5 IS:2905/1989 (Latest amended) Method of test for PCC poles for overhead 

power and telecommunication lines. 

6 IS:7321/1974 (Latest amended) Code of practice for selection handling and 



21  

 

  erection  of  concrete  poles  for  overhead 

power and telecommunication lines. 

7 IS:1343/1980(Latest amended) Code of practice for prestressed concrete 

8 IS: 456/1978 (Latest amended) Code  of  practice  for  plain  and  reinforced 

concrete 

9 IS: 1785(Latest amended) For HT steel wires for prestressed concrete 

 

 

4. MATERIAL 
 

The following quality of material should be used for  manufacturing of PCC poles. 
 

(i) CEMENT : The cement used in manufacture of prestressed concrete poles shall be 
ordinary or rapid hardening portland cement conforming  to IS:269/1976 (specification 
for ordinary and low heat portland cement) or IS:8041-E-1978 (specification for rapid 
hardening portland cement) or portland cement conforming to IS:8112/1976. 

 

(ii) AGGREGATES  :  Aggregates  used  for  the  manufacture   of   prestressed 
concrete poles shall conform to IS:383/1970 (specification for coarse and fine aggregates 
from natural sources for concrete). The nominal maximum size of fine aggregates shall 
not exceed 10 mm. 

 
(iii) WATER :Water should be free from chlorides, sulphates other salts and organic 
matter. Potable water is generally suitable. 

 
(iv) ADMIXTURES :These admixtures should not contain calcium chloride or other 
chlorides and salts which are likely to promote corrosion of pre-stressing steel. 

 
(v) )  PRE-STRESSING STEEL : The  prestressing  steel wires including those used   
as untentioned  wires  should  conform  to  IS:1785 ï1966 Part.I    (Specification for    
plain hard    drawn      steel      wire)      or  IS:"6003/1970  (Specification  for  indented  
wire  for prestressed  concrete).  The  type  design  for  plain  wires  of  4  mm  diameter  
are with a guaranteed ultimate strength of 175 Kg./sq.mm. 

 
(vi) CONCRETE MIX :The concrete mix. shall be designed to the requirements laid 
down for controlled  concrete  (also  called  design requirement  laid down/mix. 
concrete) in IS:1343/1980 (Code of practice for prestressed concrete) and IS:456/1978 
(code of practice for plain and reinforced concrete) subject to the following special 
conditions : 

 

a) Min. working cube strength at 28th  day should be at least 450 Kg. / cm.2 

b) The mix. should contain at least 380 Kg. cement per cubic metre of concrete. 

c) The concrete strength at transfer should be at least 225Kg. / cm.2 

d) The mix.  should  contain  as  low water  content  as  is  consistent  with  adequate 
workability. If it becomes necessary to add water to increase the workability the 
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cement  content should also be raised in such a way that the original value  of water 
cement ratio is maintained. 

 
(vii) REINFORCEMENT  :The reinforcing bars and wires used for manufacturing of 
prestressed cement concrete poles shall conform to the following Indian standards. 

 
i) Mild steel bars conforming to IS:432/1966. 
ii) High tensile steel wires conforming to IS:1785/1966. 

 
(viii) WELDING AND LAPPING OF STEEL: The high tensile steel wire shall be 

continuous over the entire length of the tendon. Welding shall not be allowed in any case. 
However, jointing or coupling be permitted provided the strength of the joint or coupling is 
not less than the strength of each individual wire. 

 
5. DESIGN REQUIREMENT : 

 
The poles  shall  be designed to meet the following requirements. 

 
a) The poles shall be planted directly in the ground with a planting depth of 1.5metres. 
b) The working load on the poles shall be 200 Kg. applied at 0.6 Mtr. from top. 
c) The factor of safety shall not be lessthen 2.5. 
d) The average permanent load should be 40% of the working load. 
e) The Factor of safety against first crack load shall be 1.0 
f) The ultimate  moment  capacity  in  the longitudinal direction  should  be  atleast 

one fourth of  that in the transverse direction. 
g) The max. compressive stress in concrete at the  time  of transfer  of  presetress 

should not exceed 0.8 times the cube strength. 
h) The concrete strength at transfer shall not be less than half of the 28th   day strength 

ensured in the design i.e. : 450x0.5 = 225 KG./SQ.MM. 
i) The concrete cover measured from outside of prestressing tendon shall be 30 mm. 
j) At the design value the first crack load  the modules of rupture shall not exceed 55.2 

Kg. / cm for M-45 concrete 
 
6. OPTIMUM DESIGN DIMENSIONS : 

 
Bottom depth. : 300 mm 
Top depth. : 145 mm 
Breadth. : 114 mm 
No. of tensioned wire : 16Nos. wires of 4 mm dia. 

Configuration type. : JVVNL specification 
 
7. OTHER TECHNICAL REQUIREMENT : 

 
A) EARTHING : Earthing shall be provided, by  having continuous  length  of 4 mm 
dia G.I.wire embeded in concrete during manufacture and the ends of G.I. wire left 
projected from the transverse face of the poles to a length of 100 mm at 250 mm from top 
and 150 mm below ground level (Planting depth to be 1.5 M) The tolerance of 25 mm 
shall be allowed in position of earth wire. The earth wire shall not be allowed to entangle 
with prestressing wires. 
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B) EYE HOOKS : The eye hooks shall be provided on the middle of transverse face 
of the pole as per IS: 7321/1974 at a distance of about 2.25metre from top and about 
1.8metre from the bottom, to facilitate the handling. The eye hooks shall be of 12 mm dia 
MS round and shall have an internal dia of 40 mm. The tolerance of minus 5 mm and plus 
20mm in internal dia of eye hooks shall be allowed. the eye hooks in question shall be 
securely embeded in the pole to ensure safe handling. 

 
C) REINFORCEMENT :The poles offered should have 8 Nos. rings of 4 mm dia HT 
wires rings on top side of the pole and 8 Nos. rings of 4 mm dia HT wire rings on the 
bottom side of the pole thus total HT wire rings should be 16 in all or 4 Nos. of 6 mm dia 
MS round rings on top side and 4 Nos. of 6 mm dia MS round rings  on bottom side are 
to be provided. The minimum inter spacing of 20 mm in case of 4 mm dia HT wire rings 
and 30 mm in case of 6 mm dia MS round rings is to be maintained. These rings should 
be complete and rectangular in shape with minimum over lapping of 20 mm. No rings are 
to be  bunched together. 

 
D) HOLES : The poles offered should have two holes of 18 mm dia on longitudinal 
face of pole (broad face) to fix top hamper. The top hole shall be at the distance of 60 mm 
from top of pole and second hole will be at 160 mm from top of pole. 

 
8. WORKMANSHIP : 

 
(i)All materials used in the finished PCC poles and workmanship shall be of required 
quality. No deviation with technical particulars required as per this tender specification 
shall  be allowed. 

 
(ii) Apart from the requirements regarding the design, material, process of manufacture, 
dimensions shape, workmanship finishing etc., acceptability of PCC poles shall be 
determined by the results of various tests to evaluate their properties as stipulated in the 
relevant IS/specification. 

 
9. DRAWINGS : 

 
The tenderer shall furnish alongwith the tender the detailed dimensional drawing based on 
the JVVNL drawing (enclosed) showing the plan, elevation and end cross sectional views 
clearly indicating the configuration of HT wire size and  No. of HT-wire, eye-hook's position 
& projection of earth wire marking & reinforcement. The drawing is also required to be got 
approved before commencement of supply. 

 
 
10. MARKING : 

 
(A) The poles shall be clearly & indelibly marked with the following particulars by 

engraving properly at a height of 3 metres from the bottom end so as to be easily 
readable after erection. Marking should not be painted. 

 
1. S.No. of pole. 
2. Date, month and year of manufacturing 
3. Name/mark  of manufacturer. 
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It should be distinct  and should not resemble with mark of other manufacturers and 

if  it resembles with  marking  of other manufacturers then you should change your 

marking. 
 

3. Length and working load 9 M/200 Kg. 
4.   IPDS/TN. 

 
 
 

(B) BLACK STRIP PAINTING: A strip of 30-40 mm shall be painted on one side 
(transverse face) of the pole at a planting depth (1.5Metre from bottom) with oil paint of 
blackcolour in such a manner that the black strip shall be visible above the ground. Poles 
without marking of blackstrip will not be accepted and considered as rejected. 

 
11. INSPECTION, TESTING &CHECKING : 

 
The inspection and testing shall be carried out at supplierôs works as per relevant ISS: 
GTP 

The supplier shall incorporate the following certificate in his offer letter which should 
indicate Sr. No. & total No. of poles casted on different dates, as offered for the present 
inspection : 

 
a) That all the PCC poles included in the lot under the present inspection conform to the 
design, strength and workmanship required as per the purchase order, GTP of the 
specification and contract drawing under the TN- 

 
b) That none of the PCC poles offered for the present inspection was previously rejected / 
not considered for inspection or tested for transverse load strength by any other 
inspecting officer. 

 
The supplier shall furnish the following certificates / tests results to our Inspecting Officer 
at the time of inspection, if desired. 

 
a) The supplier shall furnish test results from the manufacturer to substantiate that 
HT steel wire of required quality was used in the manufacture of PCC poles under the 
present inspection. 

 
b) The supplier shall certify that cement, prestressed steel wires, M.S. Bars, 
aggregates and other material had been used as per the required specifications, to 
manufacture the PCC Poles under the present inspection. 

 
The supplier shall arrange the required number of PCC Poles out of the offered lots as 
per the sampling plan under this specification for witnessing the various tests by 
Inspecting Officer. The poles so tested in presence of the Inspecting Officer shall be 
preserved for atleast 30 days from the date of inspection for subsequent checking by any 
other representative for the purchaser if needed. The supplier shall intimate in writing 
name and address of purchaser of tested poles otherwise the PBG will not be released. 

 
The supplier shall provide the following documents to Inspecting Officer, to facilitate and 
authenticate the process of inspection, checking and testing. 
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a) One set of copies of P.O., relevant IS and specification of TN (with the latest 
amendment, if any) 

 
b) Copy of approved Drawing. 

 
c) Details of all meters/ instruments /equipments to be used in the process of checking 
and testing of the material alongwith the details for their last calibration (original) 
certificates of calibration indicating that calibration had been done to full range on all the 
scales to verify that the last calibration and sealing was got  done  from the 
manufacturer or an independent test house approved by Government within one year 
prior to the date of inspection. 

 
Inspection shall not be carried out further, if the above requirements are not fulfilled 
satisfactorily. 

 
A. SAMPLING: 

 
a) In a consignment, 500 poles or a part thereof of the same overall length, same 
dimensions and belonging to the same batch of manufacturer shall be grouped together to 
constitute a lot. 

 
For ascertaining the conformity of the materials in the lot to the requirements of the 
specification, samples shall be tested from each lot separately. 

 
The number of poles to be selected from the lot shall depend on the size of the lot and 
shall be according to table as under:- 

 
Sample size and criterion for conformity : 

 

Size of lot or sub-lot 
in numbers 

(N) 

Dimensional requirement No.of poles for 
transverse 

strength test 
(n) 

sample size 
(n) 

Permissible No. of 
defective samples 

1 2 3 4 

Upto 100 10 1 1 

101 to 200 15 1 3 

201 to 300 20 2 4 

301 to 500 30 3 5 
 

 

The minimum size of lot which can be offered for inspection is 200 Nos. of pole 
except in case of last lot which may be for left out balance quantity. Lot size once  offered 
for inspection can not be reduced subsequently under the re-inspection, unless re- 
inspection charges for each lot / sub-lot out of the original lot is deposited. 

 
b) Deviation in selection of samples may be effected by the Inspecting Officer only if 
he thinks that the purpose of checking/testing will be better served by such deviation. 
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c) The number of poles, in every lot/sub lot, which does not satisfy, the requirement of 
overall length, cross section and uprightness shall not exceed the corresponding number 
given in Col.3 of the above Table. If the number of such poles exceeds the corresponding 
number, supplier shall segregate the pole not confirming the  requirement  of 
specification and shall submit the remaining poles for checking. Fresh poles as per 
sample size indicating  in  Col.2 will  be  drawn  from  the remaining poles of the offered 
lot or sub lot and subject to similar checking. If the number of effective poles in the second 
sample of poles also exceeds the permissible number indicated in Col.3 the then the 
subject lot or sub lot under inspection will be rejected without further checking. Result of all 
such checking shall be recorded. 

 
d) PCC poles, in every lot/sub lot sampled for transverse load strength test shall 
satisfy the requirement of the test. Initially selection of sample and inspection and  testing 
of poles will be undertaken as usual as is being done according to   IS:1678/1998 and 
IS:2905/1989  with  latest  amendments.  In  case  the  samples  selected  satisfied  the 
dimensional requirements and also withstand transverse load test, the lot stands cleared. 
In case of one or more poles fail during transverse  load test,  then  twice  the  number  of 
originally tested shall be selected from those already selected and subjected to the tests. If 
these poles withstand the  transverse load  test  the entire lot will be deemed to  have 
passed  the tests  and  will  be cleared, but if one or  more  pole  fails during  double 
sampling, then leaving aside the sub-lots for which double sampling was done and 
where  samples  could  not withstand transverse  load  test,  the remaining sub-lots 
representing poles from which have withstood transverse load test will be accepted 
provided they satisfy clause No. 9.3.2 of IS:1678/1978.  However, the destruction test from 
the  sub-lots will  be done by the inspecting officer on the poles  on  which transverse  load 
was performed and the acceptance of  these  sub-lots  will be on the basis of the test 
results observed  by the inspecting  officer  during  destruction  test  on the respective 
representative poles. 

 
e) All the poles subject to transverse load  strength test  shall  be reserved for atleast 
30 days from the date of inspection for any subsequent checking by any other 
representative of the purchaser, if required. These poles shall not be dispatched /supplied 
to the purchaser. 

 
f) One pole from the poles subject to transverse load strength test, from every lot/sub 
lot, shall be destructed for following measurement/checking. 

 
i) To measure clear thickness of concrete cover at three points one within 1.8 metre 
from the bottom end of the pole, the second within 0.6 metre from the top end of the pole 
and the third  at an inter-mediate point. The mean value shall be compared with the 
specified value. 

 
ii) To check Nos., size & configuration of steel reinforcement  and GI earth wire. 

 
The destructed poles shall also be preserved for atleast thirty days from the date of 
inspection for subsequent checking by any other representative of the purchaser if 
required. 
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B) INSPECTION : 
 
Inspection shall comprise of : 
a) Verification of offered quantity as per packing list 
b) Visual inspection for shape, workmanship and finishing of the PCC poles. 
c) Checking of dimensions as per the GTP/specification 

 
C) WITNESS OF TESTS : 

 
iii) On PCC poles selected for transverse load strength test as per sampling 

plan. 
iv) On one PCC pole from every lot/sub lot be destructed to ascertain the No., 

size and configuration of steel reinforcement and GI earth wire etc. 
 
The   supplier should have transverse load testing arrangements of its own. 
Testing arrangement shall be preferably as specified in the relevant specification i.e. 
IS:1678/1978 & IS:2905/1989 (both latest amended). As per provision of Clause No.6.2.3 
of IS:2905/1989 the load shall be applied at a point stipulated  in the relevant IS by means 
of a suitable device such as a wire rope and winch placed in a direction normal to the 
direction of the length of the pole so that the minimum length of the straight rope under pull 
is not less than the length of the pole. 

 
As per provision of Clause No.6.2.5 "load measurement" of IS: 2905/1989. The 
dynamometer or any other satisfactory method of load measurement shall be calibrated at 
regular intervals and capable of measuring load to the accuracy of 50 N may be adopted. 

 
The transverse strength test on poles shall be conducted in accordance with IS 2905. A 

prestressed concrete pole shall be deemed not to have passed the test if cracks wider 
than 0.1 mm appear at a stage prior to the application of the designed transverse load at 
first crack and the observed ultimate transverse load is less than the designedultimate 
transverse load. 

 
12. TEST  AT  SITE : 

 

The purchaser reserves the right to get the material tested after receipt of inspected poles 
at sites/stores and claiming any compensation or rejecting the poles if not found according 
to specification. All charges consequent to rejection, rectification and replacement shall be 
borne by the supplier. 

 
13. TOLERANCE : 

 
The following tolerances shall be allowed : 

 
 
i) Over all length of PCC poles.±15 mm 
ii) Top and bottom dimension. (Breadth and depth  of PCC poles)       ± 3 mm 
iii) Clear concrete cover over HT steel wires (Average of 

measurements at three sections). - 2 mm 
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iv) Uprightness or straightness of the PCC poles. 0.5 % 
v) Internal dia of eye hook + 20 mm and ï 5 mm 
vi) Dia of holes ± 1 mm 
vii) Diameter of HT wires as per IS: 280/1979 ± 0.05 % 
viii) Diameter of GI wire as per IS:280/1979 ± 2.5% 
ix) Diameter of MS rod for eye hook as per 1786/1966 ± 4% 
Higher dimensions of poles shall attract no penalty / deduction as it will not be considered 
as deviation. 

 
154. GUARANTEED TECHNICAL PARTICULARS : 

 
The tenderer shall furnish the guaranteed technical particulars of the PCC poles as 
required in the schedule-A by mentioning specific figures therein. Any item of the GTP 
left unfilled or simply written as per ISS etc. shall be considered as incomplete GTP 
15. TRANPORTATION ARRANGEMENTS : 

 
The tenderer must furnish the location of the factory and road distances from their factory 
site to various destinations (sub-divisional headquarters of JVVNL) through shortest route. 

 
The tenderers  should also furnish the particulars of  transportation vehicles owned 
by them.. 

 
 
 
16. CRITERIA FOR ACCEPTANCE: 

 
The inspected PCC poles should be strictly in accordance to the GTP of the specification 
otherwise the material shall be treated as rejected and shall not be accepted. However, 
the poles with some minor deviations may be accepted with deductions as per rates 
prescribed and in force. 

 
Higher dimensions of poles shall not attract any penalty / deduction, as it will not be 
considered as deviation. 
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SCHEDULE-A 
 

GUARANTEED TECHNICAL AND OTHER PARTICULARS OF 9 METREPCC POLES HAVING 
WORKING LOAD 200 KG. WITH FACTOR OF SAFETY 2.5 

S.No. Particulars Requirement as per GTP 

1 MANUFACTURERôS NAME  
2 OFFICE ADDRESS  
3 WORKS ADDRESS  

4 STANDARDS TO WHICH THE 
MATERIAL SHALL CONFORM 

As per specification 

5 OVER ALL LENGTH 9 metre 

6 PLANTING DEPTH 1.5metre 

7 TOP DIMENSIONSIN MM 145 x114 mm 

8 BOTTOM DIMENSIONS IN MM 300 x114 mm 

9 APPROXIMATE WEIGHT 545 Kg. 

10 WORKING LOAD 200 Kg. 

11 FACTOR OF SAFETY (F.O.S.) 2.5 

12 NO. & DIA OF HT WIRE (TENSIONED) 16( 4 mm dia) 

13 CONFIGURATION OF HT WIRE As per approved drawings 

14 POSITION OF EARTH WIRE LENGTH 
AND SIZE OF WIRE 

G.I. wire of 4 mm diahaving continuous 
length with a projection of 100 mm at 250 
mm from top and 150 mm from below 
ground level. 

15 DIMENSIONS AND POSITION OF EYE 
HOOKS 

2 Nos.of Eye hook of 12 mm dia M.S. 
round having internal dia of 40 mm at 
2.25metre from top and 1.8metre from 
bottom 

16 REINFORCEMENT (SIZE AND NO. OF 
RINGS) 

8 Nos. of rings of 4 mm dia HT wires on 
top and 8 Nos. of rings on bottom (both 
ends) with minimum inter spacing of 20 
mm. 

17 CONCRETE COVER 30 mm 

18 MARKING ON THE POLES Marking should be engraved on transverse 
face 

19 BLACK STRIP A strip of 30-40 mm shall be painted with 
oil paint of Blackcolour,  on one 
side(transverse face) of the pole at a 
planting depth of 1.5 Metre from bottom. 

20 HOLES POSITION 2 holes of 18 mm dia at 60 mm and 160 
mm from top on longitudinal face of the 
pole(broad face). 

21 ULTIMATE TENSILE STRENTH 17500 Kg./ sq.cm 
22 CONCRETE QUANTITY PER POLE 0.228M3

 

23 CONCRETE GRADE M-45 

Note:- Max. tension in wire should not exceed 80% of its ultimate tensile strength. 
 

Signature of the Bidder 
Name   

Designation    
Common authorized seal of bidder 
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TECHNICAL SPECIFICATION FOR SUPPLY OF 8 M. LONG PCC POLES OF 200 KG 
WORKING LOAD WITH FACTOR OF SAFTY 2.5,  . 

 

 

1. SCOPE : 
 

This specification covers the design, manufacture, inspection and testing of  finished 8 

Metre long- 200 Kg. rectangular shaped, solid prestressed cement Concrete poles, 

witnessing of tests before despatch and its transportation from the firmôs works to 

consigneeôs head quarters. These poles are to be used for erection of 11 KV & LT over 

head lines. 

2. CLIMATIC CONDITIONS 
 
 
 

I. Peak ambient temperature 50 Degree C 
II. Maximum average ambient temperature 40 Degree C 

III. Maximum temperature attainable 60 Degree C 
IV. Maximum relative humidity 100 % 
V. Minimum relative humidity 50 % 

VI. Average number of thunder storm days per annum 40 
VII. Average number of rainy days per annum 100 

VIII. Average annual rainfall 10-100 cm 
IX. Maximum wind pressure 100 Kg/sq.m 
X. Altitudes not exceeding 1000 mtrs. 

 
 

3. DETAILS OF APPLICABLE STANDARDS/SPECIFICATION/MANUALS : 
 

The pole shall comply with the relevant provisions made in the following Indian Standards 
Specification (now BIS) with latest amendments / REC specifications. 

 
 
 
 

1 REC manual No.13/1977 

(part-I) 

Manual on manufacturing of solid poles part-I 

design aspects. 

2 REC manual No.13/1977 (Part.II) Manual  on  manufacturing  of  solid  PCC  poles 

part.II manufacturing aspects. 

3 REC specification No.15/1979 

(amended upto 1983 & thereafter 

Prestressed  cement  concrete  poles  (FOS/2.5) 

for 11 KV and LT lines. 

4 IS:1678/1978 (Latest amended) Specification for PCC poles for overhead power 

traction & telecommunication lines. 

5 IS:2905/1989 (Latest amended) Method  of  test  for  PCC  poles  for  overhead 

power and telecommunication lines. 
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6 IS:7321/1974 (Latest amended) Code of practice for selection handling and 

erection of concrete poles for overhead power 

and telecommunication lines. 

7 IS:1343/1980(Latest amended) Code of practice for prestressed concrete 

8 IS: 456/1978 (Latest amended) Code of practice   for   plain and reinforced 

concrete 

9 IS: 1785(Latest amended) For HT steel wires for prestressed concrete 

 

 

4. MATERIAL 
 

The following quality of material should be used for  manufacturing of PCC poles. 
 

(i) CEMENT : The cement used in manufacture of prestressed concrete poles shall be 
ordinary or rapid hardening portland cement conforming  to IS:269/1976 (specification 
for ordinary and low heat portland cement) or IS:8041-E-1978 (specification for rapid 
hardening portland cement) or portland cement conforming to IS:8112/1976. 

 
(ii) AGGREGATES  :  Aggregates  used  for  the  manufacture   of   prestressed 
concrete poles shall conform to IS:383/1970 (specification for coarse and fine aggregates 
from natural sources for concrete). The nominal maximum size of fine aggregates shall 
not exceed 10 mm. 

 
(iii) WATER :Water should be free from chlorides, sulphates, other salts  and 
organic matter. Potable water is generally suitable. 

 
(iv) ADMIXTURES : These admixtures should not contain calcium chloride or other 
chlorides and salts which are likely to promote corrosion of pre-stressing steel. 

 

(v) )  PRE-STRESSING STEEL : The  prestressing  steel wires including those used   
as untentioned  wires  should  conform  to  IS:1785 ï1966 Part.I   (Specification   for    
plain hard    drawn      steel      wire)      or  IS:"6003/1970  (Specification  for  indented  
wire  for prestressed  concrete).  The  type  design  for  plain  wires  of  4  mm  diameter  
are with a guaranteed ultimate strength of  175 Kg./sq.mm. 

 
(vi) CONCRETE MIX : The concrete mix. shall be designed to the requirements laid 
down for controlled  concrete  (also  called  design requirement  laid down/mix. 
concrete) in IS:1343/1980 (Code of practice for prestressed concrete) and IS:456/1978 
(code of practice for plain and reinforced concrete) subject to the following special 
conditions : 

 

a) Min. working cube strength at 28th  day should be at least 420 Kg. / cm.2 

 
b) The mix. should contain at least 380 Kg. cement per cubic metre of concrete. 

 

c) The concrete strength at transfer should be at least 210Kg. / cm.2 
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d) The mix. should contain as low water content as is consistent with adequate 
workability. If it becomes necessary to add water to increase the workability the 
cement content should also be raised in such a way that the original value of water 
cement ratio is maintained. 

 
(vii) REINFORCEMENT : The reinforcing bars and wires used for manufacturing of 
prestressed cement concrete poles shall conform to the following Indian standards. 

 
i) Mild steel bars conforming to IS:432/1966. 
ii) High tensile steel wires conforming to IS:1785/1966. 

 
(viii) WELDING AND LAPPING OF STEEL: The high tensile steel wire shall be 

continuous over the entire length of the tendon. Welding shall not be allowed in any case. 
However, jointing or coupling be permitted provided the strength of the joint or coupling is 
not less than the strength of each individual wire. 

 
5. DESIGN REQUIREMENT : 

 
The poles  shall  be designed to meet the following requirements. 

 
a) The poles shall be planted directly in the ground with a planting depth of 1.5 metres. 
b) The working load on the poles shall be 200 Kg. applied at 0.6 Mtr. from top. 
c) The factor of safety shall not be less then 2.5. 
d) The average permanent load should be 40% of the working load. 
e) The Factor of safety against first crack load shall be 1.0 
f) The ultimate  moment  capacity  in  the longitudinal direction  should  be  atleast 

one fourth of  that in the transverse direction. 
g) The max. compressive stress in concrete at the  time  of transfer  of  presetress 

should not exceed 0.8 times the cube strength. 
h) The concrete strength at transfer shall not be less than half of the 28th   day strength 

ensured in the design i.e. : 420x0.5 = 210 KG./SQ.MM. 
i) The concrete cover, measured from outside of prestressing tendon shall be 

20 mm. 
j) At the design value, of first crack load the modules of rupture shall not exceed 55.2 

Kg./cm for M-42 concrete. 
 
6. OPTIMUM DESIGN  DIMENSIONS : 

 
Bottom depth. : 290 mm 
Top depth. : 145 mm 
Breadth. : 90mm 
No. of tensioned wire :  12Nos. wires of 4 mm dia. 
No. of untensioned wire :  2Nos. wires of 4 mm dia 
Length. of untensioned wire : 3.95 metre from bottom end 
Configuration type. :  JVVNL specification 

 
If any practical difficulty is experienced in using part length of untensioned wires, full length 
wires may be used but the tension in these wires, should not exceed 5% of their Ultimate 
tensile strength. 
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7. OTHER TECHNICAL REQUIREMENT : 
 
A) EARTHING : Earthing shall be provided, by  having continuous  length  of 4 mm 
dia G.I.wire embeded in concrete during manufacture and the ends of G.I. wire left 
projected from the transverse face of the poles to a length of 100 mm at 250 mm from top 
and 150 mm below ground level (Planting depth to be 1.5 M) The tolerance of 25 mm 
shall be allowed in position of earth wire. The earth wire shall not be allowed to entangle 
with prestressing wires. 

 
B) EYE HOOKS : The eye hooks shall be provided on the middle of transverse face 
of the pole as per  IS:  7321/1974  at  a distance of about 1.70 metre from top and about 
1.60 metre from the bottom, to facilitate the handling. The eye hooks shall be of 10 mm 
dia MS round and shall have an internal dia of 40 mm. The tolerance of minus 5 mm and 
plus 20mm in internal dia of eye hooks shall be allowed. the eye hooks in question shall 
be securely embeded in the pole to ensure safe handling/ loading unloading of poles. 

 
C) REINFORCEMENT : The poles offered should have 8 Nos. rings of 4 mm dia HT 
wires rings on top side of the pole and 8 Nos. rings of 4 mm dia HT wire rings on the 
bottom side of the pole thus total HT wire rings should be 16 in all or 4 Nos. of 6 mm dia 
MS round rings on top side and 4 Nos. of 6 mm dia MS round rings  on bottom side are 
to be provided. The minimum inter spacing of 20 mm in case of 4 mm dia HT wire rings 
and 30 mm in case of 6 mm dia MS round rings is to be maintained. These rings should 
be complete and rectangular in shape with minimum over lapping of 20 mm. No rings are 
to be  bunched together. 

 
D) HOLES : The poles offered should have two holes of 18 mm dia on longitudinal 
face of pole (broad face) to fix top hamper. The top hole shall be at the distance of 60 mm 
from top of pole and second hole will be at 160 mm from top of pole. 

 
8. WORKMANSHIP : 

 
(i) All materials used in the finished PCC poles and workmanship shall be of required 
quality. No deviation with technical particulars required as per this tender specification 
shall  be allowed. 
(ii) Apart from the requirements regarding the design, material, process of manufacture, 
dimensions shape, workmanship finishing etc., acceptability of PCC poles shall be 
determined by the results of various tests to evaluate their properties as stipulated in the 
relevant IS/specification. 

 
9. DRAWINGS : 

 
The tenderer shall furnish alongwith the tender the detailed dimensional drawing based on 
the JVVNL drawing (enclosed) showing the plan, elevation and end cross sectional views 
clearly indicating the configuration of HT wire size and No. of HT wire, eye -hook's 
position & projection of earth wire marking & reinforcement.  The drawing is also required 
to be got approved before commencement of supply. 

 
10. MARKING : 
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The poles shall be clearly & indelibly marked with the following particulars by engraving 
properly at a height of 3 metres from the bottom end so as  to  be  easily  readable 
after erection. Marking should not be painted. 

 
 

 1. S.No. of pole.  

. 2. Date, month and year of manufacturing  

 
3. Name/mark  of manufacturer. 

 

  
It should be distinct  and should not resemble with mark of other manufacturers and 

if  it resembles with  marking  of other manufacturers then you should change your 

marking. 

4. Length and working load 8 M/200 Kg. 
 

5. IPDS/TN/ JVVNL 
 
 

RED STRIP PAINTING: A strip of 30-40 mm shall be painted on one side ( transverse 
face) of the pole at a planting depth (1.5 Metre from bottom) with oil paint of red colour in 
such a manner that the red strip shall be visible above the ground. Poles without marking 
of red strip will not be accepted and considered as rejected. 

 
11. INSPECTION, TESTING & CHECKING : 

 
The inspection and testing shall be carried out at supplierôs works as per relevant ISS: 
GTP/ Spec. before dispatch in accordance with the clause No.1.27 of GCC 

 
The supplier shall incorporate the following certificate in his offer letter which should 
indicate Sr. No. & total No. of poles casted on different dates, as offered for the present 
inspection: 

 
a) That all the PCC poles included in the lot under the present inspection conform to the 
design, strength and workmanship required as per the purchase order, GTP of the 
specification and contract drawing under the TN. 

 
b) That none of the PCC poles offered for the present inspection was previously rejected / 
not considered for inspection or tested for transverse load strength by any other 
inspecting officer. 

 
The supplier shall furnish the following certificates / tests results to our Inspecting Officer 
at the time of inspection, if desired. 

 
a) The supplier shall furnish test results from the manufacturer to substantiate that 
HT steel wire of required quality was used in the manufacture of PCC poles under the 
present inspection. 

 
b) The supplier shall certify that cement, prestressed steel wires, M.S. Bars, 
aggregates and other material had been used as per the required specifications, to 
manufacture the PCC Poles under the present inspection. 
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The supplier shall arrange the required number of PCC Poles out of the offered lots as 
per the sampling plan under this specification for witnessing the various tests by 
Inspecting Officer. The poles so tested in presence of the Inspecting Officer shall be 
preserved for atleast 30 days from the date of inspection for subsequent checking by any 
other representative for the purchaser if needed. The supplier shall intimate in writing 
name and address of purchaser of  these tested poles. 

 
The supplier shall provide the following documents to Inspecting Officer, to facilitate and 
authenticate the process of inspection, checking and testing. 

 
a) One set of copies of P.O., relevant IS and specification of TN (with the latest 
amendment, if any) 

 
b) Copy of approved Drawing. 

 
c) Details of all meters/ instruments /equipments to be used in the process of checking 
and testing of the material alongwith the details for their last calibration (original) 
certificates of calibration indicating that calibration had been done to full range on all the 
scales to verify that the last calibration and sealing was got  done  from the 
manufacturer or an independent test house approved by NABL /Government within one 
year prior to the date of inspection. 

 
Inspection shall not be carried out further, if the above requirements are not fulfilled 
satisfactorily. 

 
A. SAMPLING: 

 
b) In a consignment, 500 poles or a part thereof of the same overall length, same 
dimensions and belonging to the same batch of manufacturer shall be grouped together to 
constitute a lot. 
For ascertaining the conformity of the materials in the lot to the requirements of the 
specification, samples shall be tested from each lot separately. 
The number of poles to be selected from the lot shall depend on the size of the lot and 
shall be according to table as under:- 

 
Sample size and criterion for conformity : 

 

Size of lot or sub-lot 
in numbers 

(N) 

Dimensional requirement No.of poles for 
transverse 

strength test 
(n) 

sample size 
(n) 

Permissible No. of 
defective samples 

1 2 3 4 

Upto 100 10 1 1 

101 to 200 15 1 3 

201 to 300 20 2 4 

301 to 500 30 3 5 
 

The  minimum  size  of  lot  which  can  be  offered  for inspection is 300 Nos. of pole 
except in case of last lot which may be for left out balance quantity. Lot size once 
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offered for inspection, can not be reduced  subsequently  under  the re-inspection, 
unless re-inspection charges for each lot/ sub-lot out of the original lot is deposited. 

 
b) Deviation in selection of samples may be effected by the Inspecting Officer only if 
he thinks that the purpose of checking/testing will be better served by such deviation. 

 
c) The number of poles, in every lot/sub lot, which does not satisfy, the requirement of 
overall length, cross section and uprightness shall not exceed the corresponding number 
given in Col.3 of the above Table. If the number of such poles exceeds the corresponding 
number, supplier shall segregate the pole not confirming the  requirement  of 
specification and shall submit the remaining poles for checking. Fresh poles as per 
sample size indicating  in  Col.2 will  be  drawn  from  the remaining poles of the offered 
lot or sub lot and subject to similar checking. If the number of effective poles in the second 
sample of poles also exceeds the permissible number indicated in Col.3 the then the 
subject lot or sub lot under inspection will be rejected without further checking. Result of all 
such checking shall be recorded. 

 
d) PCC poles, in every lot/sub lot sampled for transverse load strength test shall 
satisfy the requirement of the test. Initially, selection of sample and inspection and testing 
of poles will be undertaken as usual as is being done according to IS:1678/1998 and 
IS:2905/1989 with latest amendments. In case the samples selected satisfied the 
dimensional requirements and also withstand transverse load test, the lot stands cleared. 

 
In case of one or more poles fail during transverse load test, then twice the number of 
originally tested shall be selected from those already selected and subjected to the tests. If 
these poles withstand the transverse load test the entire lot will be deemed to have 
passed the tests and will be cleared, but if one or more pole fails during double 
sampling, then leaving aside the sub-lots for which double sampling was done and 
where samples could not withstand transverse load test, the remaining sub-lots 
representing poles from which have withstood transverse load test will be accepted 
provided they satisfy clause No. 9.3.2 of IS:1678/1978. However, the destruction test from 
the sub-lots will be done by the inspecting officer on the poles on which transverse load 
was performed and the acceptance of these sub-lots will be on the basis of the test 
results observed by the inspecting officer during destruction test on the respective 
representative poles. 

 
e) All the poles subject to transverse load strength test shall  be preserved for 
atleast 30 days from the date of inspection for  any  subsequent  checking  by  any 
other representative of the purchaser, if required. These poles shall not be dispatched 
/supplied to the purchaser. 

 
f) One pole from the poles subject to transverse load strength test, from every lot/sub 
lot, shall be destructed for following measurement/checking. 

 
i) To measure clear thickness of concrete cover at three points one within 1.8 metre 
from the bottom end of the pole, the second within 0.6 metre from the top end of the pole 
and the third  at an inter-mediate point. The mean value shall be compared with the 
specified value. 

 
ii) To check Nos., size & configuration of steel reinforcement  and GI earth wire. 
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The destructed poles shall also be preserved for atleast thirty days from the date of 
inspection for subsequent checking by any other representative of the purchaser if 
required. 

 
B) INSPECTION : 

 
Inspection shall comprise of : 
a) Verification of offered quantity as per packing list. 
b) Visual inspection for shape, workmanship and finishing of the PCC poles. 
c) Checking of dimensions as per the ISS/GTP/ Spec. 
d) Verification of marking and red/ black strip as per GTP. 

 
C) WITNESS  OF TRANSVERSE  LOAD  TESTS : 

 
v) On PCC poles selected for transverse load strength test as per sampling 

plan. 
vi) On one PCC pole from every lot/sub lot be destructed to ascertain the No., 

size and configuration of steel reinforcement and GI earth wire etc. 
 
The   supplier should have transverse load testing arrangements of its own. 
Testing arrangement shall be preferably as specified in the relevant specification i.e. 
IS:1678/1978 & IS:2905/1989 (both latest amended). As per provision of Clause No.6.2.3 
of IS:2905/1989 the load shall be applied at a point stipulated in the relevant IS by 
means of a suitable  device such  as a wire rope and winch placed in a direction normal 
to the direction of the length of the pole so that the minimum length of the straight rope 
under pull is not less than the length of the pole. 

 
As per provision of Clause No.6.2.5 "load measurement" of IS: 2905/1989. The 
dynamometer or any other satisfactory method of load measurement shall be calibrated at 
regular intervals ( Not more than one year) and capable of measuring load to the accuracy 
of 50 N may be adopted. 

 
The transverse strength test on poles shall be conducted in accordance with IS:2905. A 
prestressed concrete pole shall be deemed not to have passed the test if cracks wider 
than 0.1 mm appear at a stage prior to the application of the designed transverse load at 
first crack and the observed ultimate transverse load is less than the designed ultimate 
transverse load. 

 
12. TEST  AT  SITE : 

 
 

The purchaser reserves the right to get the material tested after receipt of inspected poles 

at sites/ stores and claiming any compensation or rejecting the poles if not found 

according to specification. All charges consequent to rejection, rectification and 

replacement shall be borne by the supplier. 
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13. TOLERANCE : 
 
The following tolerances shall be allowed : 

 
i) Over all length of PCC poles. ±15 mm 
ii) Top and bottom dimension. (Breadth and depth  of PCC poles)       ± 3 mm 
iii) Clear concrete cover over HT steel wires (Average of 

measurements at three sections). - 2 mm 
iv) Uprightness or straightness of the PCC poles 0.5 % 
v) Internal dia of eye hook + 20 mm and ï 5 mm 
vi) Dia of holes ± 1 mm 
vii) Diameter of HT wires as per IS: 280/1979 ± 0.05 % 
viii) Diameter of GI wire as per IS:280/1979 ± 2.5% 
ix) Diameter of MS rod for eye hook as per 1786/1966 ± 4% 

 
Higher dimensions of poles shall attract no penalty / deduction as it will not be considered 
as deviation. 

 
14. GUARANTEED TECHNICAL  PARTICULARS : 

 
The tenderer shall furnish the guaranteed technical particulars of the PCC poles as 
required in the schedule-A by mentioning specific figures therein. Any item of the GTP 
left unfilled or simply written as per ISS etc. shall be considered as incomplete GTP and 
such tender is liable to be rejected. 

 
15. TRANPORTATION  ARRANGEMENTS : 

 
The tenderer must furnish the location of the factory and road distances from their factory 
site to various destinations (sub-divisional headquarters of JVVNL) through shortest route. 

 
The tenderers  should also furnish the particulars of  transportation vehicles owned 
by them. 
16. CRITERIA FOR ACCEPTANCE: 

 
The inspected PCC poles should be strictly in accordance to the GTP of the specification 
otherwise the material shall be treated as rejected and shall not be accepted. However, 
the poles with some minor deviations may be accepted with deductions as per rates 
prescribed and in force. 
Higher dimensions of poles shall not attract any penalty / deduction, as it will not be 
considered as deviation. 
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SCHEDULE-A 
 

GUARANTEED TECHNICAL AND OTHER PARTICULARS(GTP) OF 8 Metre PCC POLES 
HAVING WORKING LOAD 200 KG. WITH FACTOR OF SAFETY 2.5 

 

S.No. Particulars Requirement as per GTP 

1 MANUFACTURERôS NAME  
2 OFFICE ADDRESS  
3 WORKS ADDRESS  

4 STANDARDS TO WHICH THE 
MATERIAL SHALL CONFORM 

As per specification 

5 OVER ALL LENGTH 8 Metre 

6 PLANTING DEPTH 1.5 metre 

7 TOP DIMENSIONS IN MM 145 x 90 mm 

8 BOTTOM DIMENSIONS IN MM 290 x 90 mm 

9 APPROXIMATE WEIGHT 380 Kg. 

10 WORKING LOAD 200 Kg. 

11 FACTOR OF SAFETY (F.O.S.) 2.5 

12 NO. & DIA OF HT WIRE 
(TENSIONED) 

12( 4 mm dia) 

13 NO. & DIA OF HT WIRE 
(UNTENSIONED) 

2( 4 mm dia) of length 3.95 mtr. each 

14 CONFIGURATION OF HT WIRE As per approved drawing 

15 POSITION  OF  EARTH  WIRE 
LENGTH AND SIZE OF WIRE 

G.I. wire of 4 mm dia having continuous length with 
a projection of 100 mm at 250 mm from top and 
150 mm from below ground level. 

16 DIMENSIONS AND POSITION 
OF EYE HOOKS 

2 Nos. of Eye hook of 10 mm dia M.S.  round 
having internal dia of 40 mm at 1.7 metre from top 
and 1.6 metre from bottom 

17 REINFORCEMENT  (SIZE  AND 
NO. OF RINGS) 

8 Nos. of rings of 4 mm dia HT wires on top and 8 
Nos. of rings on bottom (both ends) with minimum 
inter spacing of 20 mm. 

18 CONCRETE COVER 20 mm 

19 MARKING ON THE POLES Marking should be engraved on transverse face 

20 RED STRIP A strip of 30-40 mm shall be painted with oil paint 
of red colour, on one side (transverse face) of the 
pole at a planting depth of 1.5 Metre from bottom. 

21 HOLES POSITION 2 holes of 18 mm dia at 60 mm and 160 mm from 
top on longitudinal face of the pole(broad face). 

22 ULTIMATE TENSILE STRENTH 17500 Kg./ sq.cm 
23 CONCRETE QUANTITY PER 

POLE 
0.157M3

 

24 CONCRETE GRADE M-42 
 

Note:- Max. tension in wire should not exceed 80% of its ultimate tensile strength. 
 
 
 

Signature of the Bidder 
Name   

Designation    
Common authorized seal of bidder 
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TECHCHNICAL SPECIFICATIONS FOR GALVANISED M.S FORGED PINS FOR 33 
KV PIN INSULATORS (33 KV PINS) 

 
 

 

1.0 SCOPE : 
 
1.1 This specification covers  the  design,  manufacture, inspection  testing  before 
dispatch and supply of Galvanised M.S. Forged Pins specified herein for their 
satisfactory operation in 33 KV Sub-Transmission lines in Rajasthan. 

 
2.0  CLIMATIC CONDITIONS : 

 
2.1 The pins shall be suitable for being installed directly in air with power conductors of 
33 KV Double Circuit and Single Circuit Sub-transmission lines. They shall  be 
therefore suitable for  satisfactory  operation  under  the  tropical  climatic conditions 
listed below : 

 
i) Location in the state 

ii) Maximum ambient Air Temperature (deg.C) 50 

iii) Minimum Ambient Air Temperature (deg.C) (-) 2.5 
Temperature (deg.C) 

iv) Average daily Ambient Air Temperature (deg.C) 32.2 

v) Maximum relative humidity (%) 100 

vi) Minimum relative humidity (%) 50 

vii) verage rainfall per annum (mm) 150-1000 

viii) Number of rainy days per Annum 70 

ix) Altitude above mean  sea level (meters) 100-1000 

x) Isoceraunic level (Days/Annum) 25(thunder strom) 

xi) Maximum wind pressure (Kg/sq.m.) 195 
 

xii) ismic level (Horizontal Acceleration) 0.08 g 
 

3.0   PRINCIPAL PARAMETERS : 
 

The 33 KV galvanised M.S.Forged Pins suitable for use with 33 KV Pin 
Insulators(Confirming to ISS:731:1971 with latest amendments if any) shall comply in all 
respects with the ISS:2486 (Part-I):1993 & ISS:2486(Part-2/1989) (with  latest 
amendments if any). 
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3.1 DETAILS OF GALVANISED M.S.FORGED  PINS : 
 
3.1.1 The 33 KV Galvanised  M.S. forged  pins  should  be  suitable  to be used with 33 
KV Pin Insulator respectively for a three phase, 33 KV Sub-transmission lines in a 
moderately polluted atmosphere. 

 
3.2 DRAWINGS : 

 
Detailed drawings must be furnished  alongwith  Bid.  The drawing shall comply with 

IS 2486(Part-I)/1993 & IS:2486 (Part_II)/1989 with latest amendment if any. The 33 KV 
Galvanised M.S.Forged Pins shall be suitable for use with 33 KV Pin Insulator (conforming 
to IS 731/1971  with   latest amendment, if any) respectively. 

 
4.1 GENERAL TECHNICAL REQUIREMENTS : 

 

4.2 HEADS : 

 
The  head  shall be of steel and shall be  in  accordance with Fig.1 of IS:2486 (Part- 

2) / 1989 with latest amendments, if any. They shall screw into a thimble fixed in the pin 
hole of  the  insulators. The dimensions of the gauges for these heads are given in fig. 2 to 
4 of aforesaid IS. 

 
4.3 PINS : 

 
The 33 KV galvanised M.S.Forged Pins suitable for use with 33 KV Pin Insulators 

(Conforming to IS:731/1971 with latest amendments if any)  shall  comply  in  all 
respects with the IS: 2486 (Part-1)/1993 & IS:2486  (Part-2)/1989  with latest amendments 
if any. The dimensions of the line pins shall be as given in fig. 5 of the above 
mentioned ISS. 

 
4.4 STALKS : 

 
The stalk length of line pins shall be measured above the seating face of the collor 

conforming   to  IS:2486  (Part-2)/1989. 
 
4.5 SHANKS : 

 
The shank length of the line pins shall be measured below the seating face of the 

Collor & conforming to IS:2486 (Part-2)/1989. 
 
4.6 GALVANISED M.S.FORGED PINS : 

 
i) GALVANISATION : 

 
All ferrous pins and nuts shall be hot dipped galvanised. The galvanisation shall 

conform to IS: 2633/1986 with latest amendments and satisfy the requirements given in 
IS:4759/1984. The threads on the nuts & tapped holes  shall  be  cutout  after 
galvanising & shall be well oiled or greased. Spring washers shall be electro galvanised 
conforming to service grade No.4 of  IS:1573/1986(latest amended). 
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ii) FAILING LOAD : 
 

The 33 KV Pins shall be offered for  minimum  failing load of 10 KN. 
 

iii) DIMENSIONS : The 33 KV Pins for supply under this specification shall be of 
small steel head as per figure No. 6 of IS:2486 (Part-2)/ 1989 and shall have the 
following dimensions. 

 
For 33 KV : 
--------------- 

 

a) Stalk length. : 230 mm 
b) Shank length. : 150 mm 
c) Hexagon nut : M24 as per IS:1363(Part-3) /1992 
d) Spring washer : Nominal size 24 as per IS:3063/1972. 

 

4.6. THREADS : 

Threads  shall be as specified in IS:4218 (Part-2)  /1976  and  matching with 33 
KV Pin Insulators  conforming to IS:731/1971 (with latest amendments if any) 

 

4.7 HEXAGON NUTS  : 

 
Hexagon Nuts of M-24 size shall conform to IS:1363(Part-3):1992 (latest 

amended). 
 
4.8 SPRING WASHERS : 

 
Spring washers  shall conform to IS:3063:1972 (Latest amended). 

 
4.9 MATERIAL DESIGN AND WORKMANSHIP : 

 
4.9.1 GENERAL : 

 
i) All raw materials to be used in the  manufacture  of  these  pins  shall  be 

subject  to   strict   raw   material   quality   control   and   to   stage   testing/quality 
control  during   manufacturing   stage   to   ensure   the quality   of  the  final end 
product.   Manufacturing   shall conform   to  the  best engineering   practices   adopted 
in   the   field   of   high   voltage    transmission.   Bidders  shall    therefore   offer  pins 
as are  guaranteed  by  them  for  satisfactory  performance  on  33  kV Sub-
transmission Lines. 

 
ii) The    design,    manufacturing,    process    and    material    control  at 

various stages be such as to give maximum working load, highest  mobility,  best 
resistance  to   corrosion,  good finish,  elimination   of   sharp edges  and  corners. 
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4.10 TESTS 

 
4.10.1 TEST BEFORE DESPATCH: The 33 KV Galvanised M.S.Forged pins and 
accessories shall be subjected at maker's works before despatch, to the tests mentioned 
here-under as per IS: 2486(Part.1)/1993 (with latest amendments). 

 
4.10.2 ROUTINE TESTS : 

 
The following tests shall be conducted on each unit  by  the  bidder at his  works 

as per relevant standard  -  IS:2486 (Part-1)/1993 (latest amended) : 
 

a) Visual Examination ( Clause-8 ) 
 
4.10.3 CCEPTANCE TESTS : 

 
The following tests shall be conducted on samples taken at random from a lot as 

per relevant standard, IS:2486 (Part-1)/1993 (latest amended) in presence of 
purchaser's representative  : 

 
a) Verification of dimensions (Clause 8 & 9.2.2 ) 
b) Galvanizing Test (Clause 9.4) 
c) Mechanical Tests (Clause 9.5) 

 

5.0    TYPE TESTS 

 
5.01 The bidder shall furnish valid and authenticated type test certificates from a 

Govt. approved / Govt. recognized / NABL Accredited laboratory / ILAC i.e. 

International Laboratory Accredited Laboratory (in case of foreign laboratory) 

of similar rating and design of tendered material/ equipment. Such type test 

certificates should not be older than 05 years as on the date of bid opening. 

For this purpose date of conducting type test will be considered. 

The type test certificate by in house laboratory of tendering firm even if it is a 

Govt. approved / Govt. recognized / NABL accredited / ILAC accredited, shall 

not be accepted, in case of their own tender. This will not apply if tendering 

firm is Govt. company / public Sector undertaking. 

5.2 The bidder should furnish documentary evidence in support of the laboratory 

whose type test have been furnished, that the said laboratory is a Govt. / a 

Govt. approved / a Govt. recognized / NABL accredited laboratory / ILAC 

accredited (in case of foreign laboratory). 

5.3 The type test certificates shall be furnished either in original or copy duly 

attested by notary. 
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5.4 The following shall constitute the type tests which are to be conducted on 
atleast three units of each rating as per relevant standard IS:2486 (Part-1)/1993 (Latest 
amended) :- 

 
a) Freedom from defects (Clause 5 & 6). 
b) Verification of dimensions (Clause 8 & 9.2.2) 
c) Galvanizing Test (Clause 9.4) 
d) Mechanical Tests (Clause 9.5) 
e) Chemical Composition Test (Clause 9.6) 

 
5.3 SAMPLING :  As per IS:2486 (Part-1)/1993 (latest amended) 

 
5.4 TOLERANCE ON TEST  RESULTS : As per IS:2486(Part-1)/1993 & 
IS:2486 (Part-2)/1989(latest amended). 

 
5.5 TESTING FACILITIES : 

 
The bidder must indicate clearly about the various testing facilities  for type test 

as well as for routine/sample tests as per relevant ISS is respect of M.S.Forged Pins 
as are available at their works. In case no testing facilities are available at the 
bidderôs works particulars of the place where such testing is proposed to  be 
conducted during the course of inspection must  be indicated. 

 

6.0 INSPECTION 

All the  tests  (as  mentioned  at  Clause  4.10)  and  Inspection  shall be made 
at the place of manufacturer unless otherwise  especially agreed upon by  the 
bidder and purchaser at the time of purchase. The bidder shall afford the inspection 
officer(s) representing the purchaser all reasonable facilities without charges, to 
satisfy him that the material is being furnished in accordance with this specification. 
The purchaser has the right to have the tests carried out at his own cost by an 
independent agency whenever there is a dispute regarding the quality of supply. 

 
The Inspection may be carried out by the purchaser at any stage of 

manufacture/ before despatch as per relevant standard. 
 

Inspection and acceptance of any material under the specification by the 
purchaser, shall not relieve the bidder of his obligation of furnishing material in 
accordance with the specification and shall not prevent subsequent rejection if the 
material is found to be defective. The Bidder shall keep the purchaser informed in 
advance, about manufacturing programme so that arrangements can be made for 
inspection. 

 
The purchaser reserves the right to insist for witnessing the acceptance/ routine 

testings of the bought out items. 
 

The Bidder shall give 15 days( for local supplies) / 30 days ( in case of foreign 
bidder) advance intimation to enable the purchaser to depute his representative for 
witnessing the acceptance and routine tests. The inspection charges would be  to 
the purchaser's account. 
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7.1 PACKING & FORWARDING : 
 

i) All  33 KV  Galvanised M.S.Forged pins  shall  be  packed  in   double 
bags, one HDP bag (inner) and one gunny bag (outer) or in double gunny bag. The 
gross   weight  of  each  packing shall not normally exceed  50 Kg. 

 
ii) The  packing  shall  be  of  sufficient  strength  to   withstand   rough 

handling during transit, storage at site and subsequent handling in the field. 
 
 

8.0    TEST CHECKING OF MATERIAL AT STORES 

 
8.1 The material received in the stores of the NIGAM shall be  subjected  to  the 
test checking at stores before  final  acceptance of the material, the procedure for 
the same shall be as under : 

 
8.2   SAMPLING 

 
One sample out of each sub-lot / lot of 1000 Nos. or part thereof from each 

inspected lot received in stores shall be selected for test checking of material and 
shall be got tested. The selection of sample from the material received at stores 
shall be done as soon as material is received in stores without the presence of the 
representative of the supplier. However, testing of sample(s) at CTL shall be carried 
out in the presence of representative of the supplier after identification / confirmation 
by him that sample so selected belongs to them. In case the supplier disputes that the 
selected samples does not pertain to them, then fresh sample shall be selected in the 
presence of the representative of the supplier and test(s) be carried out. 

 
83  TESTS 

 
The following tests shall be carried out on the  above items : 

 
a) Visual Examination, Verification of Dimension, weight and marking 
b) Mechanical Test. 
c) Galvanisation (Uniformity) Test. 

 
Only those test shall be conducted at CTL for which facility with CTL is available. 

 
8.4 Test of the material shall be got done at the test laboratory of the  NIGAM i.e 
CTL, Jaipur in the presence of representative of supplier. For witnessing of the 
testing, clear 7 (seven) days notice shall be given to  the  supplier by fax/ speed 
post stating date, time & place where the test is to  be conducted. In  case the 
supplier do not attend for witnessing the testing, the testing shall be proceeded and 
completed and action be taken as per the contract. 

 
8.5 The witnessing officers of the NIGAM or as designated by the purchaser shall 
send copies of  test  reports to the purchaser, consignees and the supplier. 
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9.0   CRITERIA FOR ACCEPTANCE 

 
9.1 Visual Examination, Verification of Dimension, weight and marking . 

As per specification/ ISS 
 
9.2 Mechanical test. 

 
In case of failure of sample in Mechanical Test,  the  material  contained  in 

the lot / sub-lot to which the sample belongs, shall be rejected. The rejected 
material shall have  to be replaced by the supplier free of cost. 

 
9.3 Galvanisation (Uniformity) Test. 

 
9.3.1 The sample(s) shall be first tested for (n-2) number of dips where (n) is 
specified number of dips in the contract. If the sample(s) does  not  pass  the 
uniformity of Galvanisation Test for (n-2) dips,  the material shall be rejected  and 
the material relating to  relevant  lot  /  sub-lot  to  which  sample(s)  pertains shall 
have to be replaced by the supplier free of cost. 

 
9.3.2 If the sample has  passed  the  uniformity  of  Galvanisation Test for (n-2) 
dips, then it shall be tested for (n-1) dips. If the sample has not passed the 
uniformity of Galvanisation Test with (n-1) dips, then material pertaining to 
relevant lot / sub-lot shall be accepted with a deduction @ 10% of cost of material. 

 
9.3.3 If the sample has  passed  the  uniformity  of  Galvanisation  Test  with (n-
1) dips, then sample  shall  be  tested for last one dip of one minute to complete the 
test for  `n'  dips. If the sample does not pass the uniformity  of  Galvanisation Test 
with `n' dips, then the material pertaining to relevant lot/ sub-lot shall be 
accepted with a deduction  @ 5% of cost of material. 

 
9.3.4 If the sample(s) have passed the Test with number of dips as specified in the 
contract (n), then material pertaining to relevant lot / sub-lot shall be accepted. 

 
10.0   TEST CHARGES : 

 
All  test charges incurred towards test  checking  of  the  material  received  in 

our stores shall be borne by the NIGAM. 
 
11.0   PAYMENT : 

 
Payment shall be made only after receipt of successful test report from the CTL 

on the samples selected from the material received at the stores. 
 
12.0  IDENTIFICATION & MARKING : 

 
12.1  Each 33 KV Pin shall be marked with the manufacturer's name or  trade mark. 
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Prescribed technical specification for supply of 

 
(Name of Material/Equipment/Machinery/T&P etc.) 

 
GALVANISED  M.S FORGED PINS FOR 33 KV PIN INSULATORS (33 KV PINS) 

 
 
 
 
 

 

 
1. 

 
Specification for Insulator fittings for 
overhead power lines with nominal 
voltage greater than 1000 V 

 
IS:2486 

 

 
General requirements  and test 

 
Dimensional Requirements 

Part-1 
 

Part-2 

BS:3288(International 
Standard) 
IEC:120 

2. Hexagonal  Head Bolts, Screws 
and Nuts of Product  grade C 

IS:1363 
(Part.1) 

 

 
Hexagonal Nuts 
(Size range M.5 to  M.36) 

IS:1363 
(Part.3) 

 

3. Metric Screw Threads IS;4218 
 

4. Dimensions for radii  under  the IS:4172 
 

 heads of bolts  and screws.   

5. 
 
6. 

Recommended practice for  Hot dip 
galvanising of Iron & Steel. 
Specification for Zinc 

IS:2629 
 

IS:209 
7. Dimensions  for nominal  lengths IS:4206 

 and threads length for  bolts, 
screws and studs. 

  

8. Schedules for wrought  steel for 
general engineering purpose Steel 

IS:1570 
(Part.1) 

specified by tensile  and/or yield properties, 
9. 

 
 
10. 

Specification for Carbon steel 
forgings for general engineering 
purposes. 
Method for determination of  Zinc 

IS:2004 
 
 
IS:6745 

coating on  Zinc coated iron steel articles. 

 

S.No. Technical specification Name of IS/other Other particulars to 

which material/equipment/ standard specification if any.  

Machinery/T&P shall conform to which material should   

 conform   

S.No. Technical specification Name of IS/other Other particulars to 

which material/equipment/ standard specification if any.  

Machinery/T&P shall conform to which material should   

 conform   
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11. Electroplated  coatings of  zinc IS:1573 
on iron and steel. 

 
12. Introduction & general  IS:1367 

information for threaded (Part-1) 
fasteners. 

 
13. Product grades & tolerances IS:1367 

Part-II 
 

14. Mechanical properties & test IS:1367 
methods for Bolts screws and Part-III 
studs with full  load ability. 

 
15. Plain washers(Ist revision) IS:2016 

 
16 Recommended practice for IS:2629 

hot dip galvanised of  iron 
& steel. 

 
17. Methods of testing uniformity IS:2633 

of  coating of zinc  coated article (IInd revision). 
18. Spring Washer IS:3063/1972 (Latest amended) 

 
 

Certified that we agree to all the aforesaid technical specification 
 

(Signature) 
 

Name & Designation 

with seal of the bidder. 
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SCHEDULE- A 
 
 

GUARANTEED TECHNICAL & OTHER PARTICULARS OF 
33 KV GALVANISED M.S.FORGED PINS. 

 

S.No Description Particulars 

1) i) Manufacturer's Name & address 
ii) Workôs address 

To be filled by bidder 

2) Minimum failing load (KN) 10 KN 

3) Standard specification to which the 
material shall conform. 

IS:  2486  (Part-1)/1993  &  IS: 
2486  (Part-2)/1989  with  latest 
amendments if any. 

4) Dimensions ( mm ):-  

a) Total length. 380 mm 

b) Shank length. 150 mm 

c) Stalk length. 230 mm 

5) Type of threads. As per IS 4218 (Part-2)/1976 

6) Threads per inches. IS 4206 

7  a) Type of Galvanisation. Hot dip 

b) Galvanisation shall conform to. As per IS: 2633/1986 with latest 
amendments if any. 

8) Hexagon nut shall conform to M-24 IS: 1363(Part-3)/1992 

9) Spring washer shall conform to Size 24 IS: 3063/1974 

10) Electro-galvanization of spring 
washer shall conform to. 

As per IS: 1573/1986 

11) Packing details  

a) Type of packing double bags, one HDPE bag 
(inner) and one gunny bag 
(outer) or in double gunny bag. 

b) Weight of each pin 1800 gms. 

c) No. of Pins in each packing. 25 Nos. 

d) Weight of each package (kg) Less than 50 Kg. 

12) Tolerance in dimensions, if any. As per IS: 2486 (Part-1)/1993 & 
IS: 2486 (Part-2)/1989 with 
latest amendments if any 

13) Tolerance in weight. ±2% of 1800 gms. 

14) ISI  certification  license  number,  if 
any. 

To be filled by bidder 

15) Any  other  relevant  information  the 
bidder would like to indicate. 

To be filled by bidder 

16) Manufacturer's trade mark to be 
embossed on the pins. 

To be filled by bidder 

17) Other details / informations. To be filled by bidder 

 

Signature 
Name & Designation with seal of the firm 
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TECHNICAL SPECIFICATION AND OTHER REQUIREMENTS FOR GALVANISED M.S 
FORGED PINS FOR 11 KV PIN INSULATORS (11 KV PINS) 

 
 

 

1.0 SCOPE : 
 
1.1 This specification covers the design, manufacture, inspection  and  testing 
before despatch, supply of Galvanised M.S.Forged Pins specified herein for their 
satisfactory operation in 11 KV Sub-Transmission lines in Rajasthan. 

 
1.2 The technical specifications, contained herein ,are for the guidance of the bidders. 
Any  deviation  from  the  Purchaser's  specification   will   be considered   on   their 
relative merits in respect of performance, efficiency, durability and overall economy 
consistent with the requirements stipulated herein after. Such deviations shall be clearly 
entered by the bidders in the form as per schedule-VI of the specification. 

 

2.0  CLIMATIC CONDITIONS : 
 
2.1 The pins shall be suitable for being installed directly in air with power conductors of 
11 KV Double Circuit and Single Circuit  Sub-transmission  lines.  They shall be 
therefore suitable for  satisfactory  operation  under  the  tropical  climatic conditions 
listed below : 

i) Location in the state 

ii) Maximum ambient Air Temperature (deg.C) 50 

iii) Minimum Ambient Air Temperature (deg.C) (-) 2.5 
Temperature (deg.C) 

iv) Average daily Ambient Air Temperature (deg.C) 32.2 

v) Maximum relative humidity (%) 100 

vi) Minimum relative humidity (%) 50 

vii) ) Average rainfall per annum (mm) 150-1000 

viii) Number of rainy days per Annum 70 

ix) Altitude above mean  sea level (meters) 100-1000 

x) Isoceraunic level (Days/Annum) 25(thunder strom) 

xi) Maximum wind pressure (Kg/sq.m.) 195 

xii) ) Seismic level (Horizontal  Acceleration) 0.08 g 
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3.1 PRINCIPAL PARAMETERS : 
 

The 11 KV galvanized M.S. Forged Pins suitable for use with 11 KV Pin 
Insulators(Confirming to ISS:731:1971 with latest amendments if any) shall comply in all 
respects with the ISS:2486 (Part-I):1993 & ISS:2486(Part-2/1989) (with  latest 
amendments if any). 

 

3.2 DETAILS OF GALVANISED M.S.FORGED PINS : 
 

The 11 KV Galvanised M.S. forged pins should  be  suitable  to be used with 11  KV 
Pin Insulator respectively for a three phase, 11 KV Sub-transmission lines in a 
moderately polluted atmosphere. 

 

3.3 DRAWINGS : 
 

Detailed drawings must be furnished along with bid. The  drawing shall comply 
with IS 2486(Part-I)/1993 & IS:2486 (Part-II)/1989  with latest amendment if any. The 11 
KV Galvanised M.S.Forged Pins shall be suitable for use with 11 KV Pin Insulator 
(confirming to IS 731/1971  with   latest amendment, if any) respectively. 

 

4.1 GENERAL TECHNICAL REQUIREMENTS : 
 

4.2 HEADS : 

 
The head shall be of steel and shall be in accordance with Fig.1 of IS:2486 (Part-2) / 
1989 with latest amendments, if any.  They shall screw into a thimble fixed in the pin hole 
of the insulators. The dimensions of the gauges for these heads are given in fig. 2 to 4 of 
aforesaid IS. 

 

4.3 PINS : 
 

The 11 KV Galvanized M.S. Forged Pins suitable for use with 11 KV Pin 
Insulators  (Conforming  to  IS:731/1971  with latest amendments if any)  shall  comply in 
all respects with the IS: 2486 (Part-1)/1993 & IS:2486 (Part-2)/1989 with latest 
amendments if any. The dimensions of the line pins shall be as given in fig. 5  of  the 
above mentioned ISS. 

 

4.4 STALKS : 
 

The stalk length of line pins shall be measured above the seating face of the collor 
conforming   to  IS:2486  (Part-2)/1989. 

 

4.5 SHANKS : 
 

The shank length of the line pins shall be measured below the seating face of the 
Collor & conforming to IS:2486 (Part-2)/1989. 
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4.6 GALVANISED M.S.FORGED PINS : 
 

i) GALVANISATION : 
 

All ferrous pins and nuts shall be hot dipped galvanised. The galvanisation shall 
conform to IS: 2633/1986 with latest amendments and satisfy the requirements given in 
IS:4759/1984. The threads on the nuts & tapped holes  shall  be  cutout  after 
galvanising & shall be well oiled or greased. Spring washers shall be electro galvanised 
conforming to service grade No.4 of  IS:1573/1986(latest amended). 

 
ii) FAILING LOAD : 

 
The 11 KV Pins shall be offered for  minimum  failing load of 5 KN. 

 
iii) DIMENSIONS : The 11 KV Pins for supply under this specification shall be of 

small steel head as per figure No. 5 of IS:2486 (Part-2)/ 1989 and shall have the 
following dimensions. 

 

a) Stalk length. : 165 mm 
b) Shank length. : 150 mm 
c) Hexagon nut : M20 as per IS:1363(Part-3) /1992 
d) Spring washer : Nominal size 20 as per IS:3063/1972. 

 

4.6. THREADS : 

Threads  shall be as specified in IS:4218 (Part-2)  /1976  and  matching with 11 
KV Pin Insulators  conforming to IS:731/1971 (with latest amendments if any) 

 

4.7 HEXAGON NUTS : 

 
Hexagon Nuts of M-20 size shall conform to IS:1363(Part-3):1992 (latest 

amended). 
 

4.8 SPRING WASHERS : 
 

Spring washers  shall conform to IS:3063:1972 (Latest amended). 
 

4.9 MATERIAL DESIGN AND WORKMANSHIP : 
 

4.9.1 GENERAL : 
 

i) All raw materials to be used in the  manufacture  of  these  pins  shall  be 
subject  to   strict   raw   material   quality   control   and   to   stage   testing/quality 
control  during   manufacturing   stage   to   ensure   the quality   of  the  final end 
product.   Manufacturing   shall conform   to  the  best engineering   practices   adopted 
in   the    field   of   high   voltage    transmission.   Bidders  shall     therefore   offer  pins 
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as are guaranteed by them for satisfactory performance on 11  kV 
Sub-transmission Lines. 

 
 
 

ii) The    design,    manufacturing,    process    and    material    control  at 
various stages be such as to give maximum working load, highest  mobility,  best 
resistance  to   corrosion,  good finish,  elimination  of   sharp edges  and  corners. 

 

4.10 TESTS 

 
4.10.1 TEST BEFORE DESPATCH: The 11 KV Galvanised M.S.Forged pins and 
accessories shall be subjected at maker's works before despatch, to the tests mentioned 
here-under as per IS: 2486(Part.1)/1993 (with latest amendments). 

 
4.10.2 ROUTINE TESTS : 

 
The following tests shall be conducted on each unit  by  the  bidder at his  works 

as per relevant standard  -  IS:2486 (Part-1)/1993 (latest amended) : 
 

a) Visual Examination ( Clause-8 ) 
 
4.10.3 CCEPTANCE TESTS : 

 
The following tests shall be conducted on samples taken at random from a lot as 

per relevant standard, IS:2486 (Part-1)/1993 (latest amended) in presence of 
purchaser's representative  : 

 
a) Verification of dimensions (Clause 8 & 9.2.2 ) 
b) Galvanizing Test (Clause 9.4) 
c) Mechanical Tests (Clause 9.5) 

 

5.0   TYPE TESTS 

 
5.1 The bidder shall furnish valid and authenticated type test certificates from a Govt. 

approved / Govt. recognized / NABL Accredited laboratory / ILAC i.e. International 

Laboratory Accredited Laboratory (in case of foreign laboratory) of similar rating and 

design of tendered material/ equipment. Such type test certificates should not be 

older than 3 years as on the date of bid opening. For this purpose date of conducting 

type test will be considered. 
 

The type test certificate by in house laboratory of tendering firm even if it is a Govt. 

approved / Govt. recognized / NABL accredited / ILAC accredited, shall not be 

accepted, in case of their own tender. This will not apply if tendering firm is Govt. 

company / public Sector undertaking. 
 

5.2 The bidder should furnish documentary evidence in support of the laboratory whose 

type test have been furnished, that the said laboratory is a Govt. / a Govt. approved / 

a Govt. recognized / NABL accredited laboratory / ILAC accredited (in case of foreign 

laboratory). 
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5.3 The type test certificates shall be furnished either in original or copy duly attested by 

notary. 

 
 
 

5.4 The following shall constitute the type tests which are to be conducted on atleast 
three units of each rating as per relevant standard IS:2486 (Part-1)/1993 (Latest 
amended) :- 

 
a) Freedom from defects (Clause 5 & 6). 
b) Verification of dimensions (Clause 8 & 9.2.2) 
c) Galvanising Test (Clause 9.4) 
d) Mechanical Tests (Clause 9.5) 
e) Chemical Composition Test (Clause 9.6) 

 

5.2 SAMPLING : As per IS:2486 (Part-1)/1993 (latest amended) 
 

5.3 TOLERANCE ON TEST RESULTS :  As  per  IS:2486(Part-1)/1993 & 
IS:2486 (Part-2)/1989(latest amended). 

 

6.0  TESTING FACILITIES : 
 

The bidder must indicate clearly about the various testing facilities for type test as 
well as for routine/sample tests as per relevant ISS is respect of M.S.Forged Pins as 
are available at their works. In case no testing facilities are available at the bidder's 
works particulars of the place where such testing is proposed to be conducted during 
the course of inspection must be indicated. 

 

7.0    INSPECTION 

 
All the tests (as  mentioned  at  Clause  4.10)  and  Inspection  shall be made at 

the place of manufacturer unless otherwise especially agreed upon by the bidder and 
purchaser at the time of purchase. The bidder shall afford the inspection officer(s) 
representing the purchaser all reasonable facilities without charges, to satisfy him that 
the material is being furnished in accordance with this specification. The  purchaser 
has the right to have the tests carried out at his own cost by an independent agency 
whenever there is a dispute regarding the quality of supply. 

 
The Inspection may be carried out by the purchaser at any stage of manufacture/ before 
despatch as per relevant standard. 

 
Inspection and acceptance of any material under the  specification by the purchaser, 
shall not relieve the bidder of his obligation of furnishing material in accordance with 
the specification and shall not prevent subsequent rejection if the material  is found to 
be defective. The Bidder shall keep the purchaser informed in advance, about 
manufacturing program so that arrangements can be made for inspection. 
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The purchaser reserves the right to insist for witnessing  the acceptance/ routine testing 
of the bought out items. 

 
The Bidder shall give 15 days( for local supplies) / 30 days ( in case of foreign bidder) 
advance intimation to enable the purchaser to depute his representative for witnessing 
the acceptance and routine tests. The inspection charges would be to the purchaser's 
account. 

 
The bidders are required to indicate the delivery schedule in the schedule 

attached with the Specification. 
 

8.0    TEST CHECKING OF MATERIAL AT STORES 

 
8.1 The material received in the stores of the NIGAM shall be subjected to the test 
checking at stores before final acceptance of the material, the procedure for the same 
shall be as under : 

 
8.2 SAMPLING 

 
One sample out of each sub-lot / lot of 3000 Nos. or part thereof from each 

inspected lot received in stores shall be selected for test checking of material and 
shall be got  tested.  The selection of sample from the material received at stores shall 
be done as soon as material is received in stores without the presence of the 
representative of the supplier. However, testing of sample(s) at CTL shall be carried out 
in the presence of representative of the supplier after identification / confirmation by him 
that sample so selected belongs to them. In case the supplier disputes that the selected 
samples does not pertain to them, then fresh sample shall be selected in the presence 
of the representative of the supplier and test(s) be carried out. 

 
8.3 TESTS 

 
The following tests shall be carried out on the  above items : 

 
a) Visual Examination, Verification of Dimension, weight and marking 
b) Mechanical Test. 
c) Galvanisation (Uniformity) Test. 

 
8.4 Test of the material shall be got done at the test laboratory of the respective 
Discom in the presence of representative of supplier.  For witnessing of the  testing, clear 
7 (seven) days notice shall be given to the  supplier by fax/ speed post  stating  date, 
time & place  where  the  test  is  to  be conducted. In  case the supplier do not attend 
for witnessing the testing, the testing shall be proceeded and completed and action be 
taken as per the contract. 

 
8.5 The witnessing officers of the respective Discom or as designated by  the 
purchaser shall send copies of test reports to the purchaser, consignees and the 
supplier and AO (CPC) of respective Discom. 

 
8.6 Only those tests shall be conducted at CTL for which facility with CTL is available. 
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9.0 CRITERIA FOR ACCEPTANCE 

 
9.1 Visual Examination, Verification of Dimension, weight and marking . As per 
specification/ ISS 

 
9.2 Mechanical test. 

 

In case of failure of sample in Mechanical Test,  the  material  contained  in 
the lot / sub-lot to which the sample belongs, shall be rejected. The rejected 
material shall have  to be replaced by the supplier free of cost. 

 
9.3 Galvanisation (Uniformity) Test. 

 
9.2.1 The sample(s) shall be first tested for (n-2) number of dips where (n) is 
specified number of dips in the contract. If the sample(s) does  not  pass  the 
uniformity of Galvanisation Test for (n-2) dips,  the material shall be rejected  and 
the material relating to  relevant  lot  /  sub-lot  to  which  sample(s)  pertains shall 
have to be replaced by the supplier free of cost. 

 
9.2.2 If the sample has  passed  the  uniformity  of  Galvanisation Test for (n-2) 
dips, then it shall be tested for (n-1) dips. If the sample has not passed the 
uniformity of  Galvanisation Test with (n-1) dips, then material pertaining to  relevant 
lot / sub-lot shall be accepted with a deduction @ 10% of cost of material. 

 
9.2.3 If the sample has  passed  the  uniformity  of  Galvanisation  Test  with (n-
1) dips, then sample  shall  be  tested for last one dip of one minute to complete the 
test for  `n'  dips. If the sample does not pass the uniformity  of  Galvanisation Test 
with `n' dips, then the material pertaining to relevant lot/ sub-lot shall be 
accepted with a deduction  @ 5% of cost of material. 

 
9.2.4 If the sample(s) have passed the Test with number of dips as specified in the 
contract (n), then material pertaining to relevant lot / sub-lot shall be accepted. 

 

10.0  TEST CHARGES : 
 

All  test charges incurred towards test  checking  of  the  material  received  in 
our stores shall be borne by the NIGAM. 

 
11.0   PAYMENT : 

 
Payment shall be made only after receipt of successful test report from the 

CTL of JVVNL on the samples selected from the material received at the stores. 

 

12.0  IDENTIFICATION & MARKING : 
 

Each 11 KV Pin shall be marked with the manufacturer's name  or trade mark. 
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JAIPUR VIDYUT VITRAN NIGAM LIMITED 

 
A Govt. of Rajasthan Undertaking 

Prescribed technical specification for supply of 

(Name of Material/Equipment/Machinery/T&P etc.) 

 
GALVANISED  M.S FORGED PINS FOR 11 KV PIN INSULATORS (11KV PINS) 

 
 
 
 
 

 

 
1. 

 
Specification for Insulator fittings for 
overhead power lines with nominal 
voltage greater than 1000 V 

 
IS:2486 

 

 
General requirements  and test 

 
Dimensional Requirements 

Part-1 
 

Part-2 

BS:3288(International 
Standard) 
IEC:120 

2. Hexagonal  Head Bolts, Screws 
and Nuts of Product  grade C 

IS:1363 
(Part.1) 

 

 
Hexagonal Nuts 
(Size range M.5 to  M.36) 

IS:1363 
(Part.3) 

 

3. Metric Screw Threads IS;4218 
 

4. Dimensions for radii  under  the IS:4172 
 

 heads of bolts  and screws.   

5. 
 
6. 

Recommended practice for  Hot dip 
galvanising of Iron & Steel. 
Specification for Zinc 

IS:2629 
 

IS:209 
7. Dimensions  for nominal  lengths IS:4206 

 and threads length for  bolts, 
screws and studs. 

  

8. Schedules for wrought  steel for 
general engineering purpose. Steel 

IS:1570 
(Part.1) 

specified by tensile  and/or yield properties, 
9. Specification for Carbon steel IS:2004 

forgings for general engineering 
purposes. 

S.No. Technical specification Name of IS/other Other particulars to 

which material/equipment/ standard specification if any.  

Machinery/T&P shall conform to which material should   

 conform   
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10. Method for determination of  Zinc IS:6745 
coating on  Zinc coated iron steel articles. 

 
 
 
S.No. Technical specification 

 
 

Name of IS/other 

 
 

Other particulars 

 
 

to 

which material/equipment/ standard specification if any.  

Machinery/T&P shall conform to which material should   

 conform   

 
 

11. Electroplated  coatings of  zinc IS:1573 
on iron and steel. 

 
12. Introduction & general  IS:1367 

information for threaded (Part-1) 
fasteners. 

 
13. Product grades & tolerances IS:1367 

Part-II 
 

14. Mechanical properties & test IS:1367 
methods for Bolts screws and Part-III 
studs with full  load ability. 

 
15. Plain washers(Ist revision) IS:2016 

 
 
 

16. Methods of testing uniformity IS:2633 
of  coating of zinc  coated article (IInd revision). 

 
 

Certified that we agree to all the aforesaid technical specification 
 
 

 
 

(Signature) 
 

Name & Designation 

with seal of the bidder. 



59  

SCHEDULE- (A) 
 

GUARANTEED TECHNICAL & OTHER PARTICULARS OF 
11 KV GALVANISED M.S.FORGED PINS. 

S.N. Description 11 KV PINS 

1. a) Manufacturer's Name & address. To be filled by bidder 
 b) Workôs address To be filled by bidder 

2. Minimum failing load (KN) 5 KN 

3. Standard specification to which the 
material shall conform. 

IS: 2486 (Part-1)/1993 & IS: 
2486 (Part-2)/1989 with 

latest amendments if any. 

4. Dimensions ( mm ):-  

a) Total length. 315 mm 

b) Shank length. 150 mm 

c) Stalk length. 165 mm 

5. Type of threads. As per IS 4218 (Part- 
2)/1976 

6. Threads per inches. IS 4206 

7) a Type of Galvanisation. Hot dip 

b) Galvanisation shall conform to. As per IS: 2633/1986 with 
latest amendments if any. 

8. Hexagon nut shall conform to M-20 IS: 1363(Part-3)/1992 

9. Spring washer shall conform to Size 20 IS: 3063/1974 

10. Electro-galvanisation of spring washer 
shall conform to. 

As per IS: 1573/1986 

11. Packing details :-  

a) Type of packing double bags, one HDP bag 
(inner) and one gunny bag 
(outer) or in double gunny 
bag 

b) Weight of each pin (approx.) 925 gms.± 2% 

c) No. of Pins in each packing. 50 Nos. 

d) Weight of each package (kg) Less than 50 Kg. 

12. Tolerance in dimensions,if any. As per IS: 2486 (Part- 
1)/1993 & IS: 2486 (Part- 

2)/1989 with latest 
amendments if any 

13. Tolerance in Weight ± 2% of 925 gms 

14. ISI certification license number, if any.  

15. Any other relevant information the bider 
would like to indicate. 

 

16. Manufacturer's trade mark to be 
embossed on the pins. 

To be filled by bidder 

17. Other details/informations.  
 

 

Signature 
Name & Designation with seal of the firm 
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TECHNICAL SPECIFICATION FOR GALVANISED M.S FORGED L.T.PINS  AND 
HARDWARE FITTINGS FOR L.T. SHACKLE INSULATORS FOR USE ON L. T. 
DISTRIBUTION OVERHEAD  POWER LINES 

 
1.1 SCOPE : 

 
1.2 This specification provides for the design, manufacture, inspection and testing before 
dispatch, and  supply  of Galvanised M.S. Forged   L.T.   Pins  and  Hardware  fittings   for 
L. T. Shackle Insulators specified herein for their satisfactory use & operation on 
various distribution overhead power  lines of the State. 

 
1.3 It is not the intent to specify completely herein all the details of the design and 
construction of equipment.  However, the equipment shall conform in  all  respect  to 
high standards of engineering, design and workmanship and shall be capable of 
performing in continuous commercial operation up to the bidder's  guarantee,  in a 
manner acceptable to the purchaser, who will interpret the meanings of drawings and 
specification and shall have the power to reject any work or material which in his 
judgment is not in accordance therewith. The offered equipment  shall  be  complete 
with all components necessary for their effective and trouble free operation. Such 
components shall be deemed to be within the scope of bidder's supply irrespective of 
whether those are specifically brought out in this specification and / or the commercial 
order or not. 

 
2.0  CLIMATIC CONDITIONS : 

 
The pins and Hardware fittings shall be suitable for being installed directly in air with 

power conductors L.T. single circuit/double circuit overhead distribution lines. These 
items, therefore, shall be  suitable  for  satisfactory  operation  under  the   tropical 
climatic    conditions listed below : 

1. Location In the state of Rajasthan 

i) Maximum  ambient  air  Temperature 
(deg.C) 

50 

ii) Maximum  Temperature  attainable  to 
an object exposed to sun (deg.C) 

60 

iii) Minimum Ambient air Temperature 
(deg.C) 

(-) 5.0 

iv) Average daily ambient air 
Temperature (deg.C) 

40.0 

v) Maximum relative humidity (%) 100 

vi) Average rainfall per annum (mm) 100-1000 

vii) Average  Number  of  rainy  days  per 
Annum 

70 

viii) Maximum  altitude  above  mean  sea 
level (meters) 

1000 

ix) Isoceraunic level (Days/Annum) 40 

x) Maximum wind pressure (Kg/sq.m.) 195 

xii) Seismic level 0.33 g 

3.0 PRINCIPAL PARAMETERS : 
 

The material  shall  conform  to the following specific parameters : 
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S.No. Item Specification 

1. Type of Installation Outdoor 

2. System Voltage 415 Volt(+10%, -15%) 

3. System frequency 50 Hz, + 5% 

4. Number of phases Three 

5. System of earthing Solidly grounded. 
 

4.0   DETAILS OF ITEMS : 
 

The Galvanaised M.S. forged L.T. Pins & shackle insulator hardware fittings shall be 
suitable  for  use  on  single  phase/three   phase,   230/440   Volts   overhead 
distribution lines in a moderately polluted atmosphere. 

 
5.1 GENERAL TECHNICAL REQUIREMENTS : 

 
5.2 GALVANISED M.S. FORGED L.T. PINS : 

 
5.2.1 The M.S.Forged L.T. Pins suitable for L.T.Pin insulators shall comply in all 
respect, herein otherwise  stated,  with figure 2 of IS:7935/1975 (latest  amended). 
The  Pins  shall be of steel complying with  class  2  of   IS:2004/1970 (latest amended). 
The pins shall be of  good finish, free from flaws and other defects. The 
finishng of collar shall be such that sharp angle between the collar and shank is 
avoided. 

 
5.2.2 DIMENSIONS : The L.T. Pins for supply under this specification shall conform to 
figure 2 of  IS:7935/1975 (latest amended) and shall have the following dimensions: 

 
S.No. Item Dimensions 

1. Length of Pin 260 mm 

i) Shank length 125 mm 

ii) Stalk length 135 mm 

2. Thickness of stalk collar 5 mm 

3. Diameter of stalk  

i) at top 16 mm 

ii) at collar 32 mm 

4. Diameter of shank 16 mm 

5. Length of threads  

i) on stalk 32 mm + 3 mm 

ii) on shank 75 mm 

6. Thickness of nut(M-16)  

i) Maximum 15.9 mm 

ii) Minimum 14.1 mm 

7. Spring washer thickness(M-16) 3.5 mm + 0.2 mm 

8. Weight of L.T.Pin (Approx.) 0.425 Kg.± 2% Tolerence 
 

5.2.3 THREADS : Threads of L.T. pins shall be matching with L.T. Pin Insulators 
conforming to IS:1445/1977 ( latest amended) and shall be checked by means of gauges. 
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5.2.4 HEXAGONAL NUTS : Hexagonal Nuts of M-16 size shall be used & shall 
conform to IS:1363(Part-3):1992 (latest  amended).  The nuts shall be made  of 
material conforming to class 4.8 of IS:1367 (Latest amended) with regard to  its 
mechanical properties. The thickness of the hexagon  nuts  shall  be  in  accordance 
with IS:1363 (Pt-3)/1984 (Latest amended).  The screw threads on  the  shank and the 
nut shall be as prescribed in IS:4218  (Pt-6)/1978 (Latest amended). 

 
5.2.5 SPRING WASHERS  : Spring washers  of  3.5  mm  thickness of M-16 size shall 
be used which should conform   to IS:3063:1994 (Latest amended). 

 
5.2.6 FAILING LOAD : The minimum failing load of  L.T. Pins shall be 2.0 KN. 

 
5.2.7 GALVANISATION: The L.T.Pins shall be hot dip galvanised. The galvanisation of 
Pins shall conform to IS:2633/1986 (latest amended). The threads of nuts shall be  cut 
after galvanisation and shall be well oiled or greased. Small parts like nuts and spring 
washers etc. may be electro-galvanised in accordance with IS:1573/1986 (latest 
amended). 

 
5.2 GALVANISED HARDWARE FITTINGS FOR L.T. SHACKLE  INSULATORS: 

 
5.2.1 The hardware fittings for L.T. Shackle Insulators shall comply in all respects, 
herein otherwise stated, with fig.3, type-1 of IS:7935/1975 (latest amended). The 
hardware fittings assembly shall comprise the following: 

 
i) A pair of mild steel straps, 

ii) Two numbers of mild steel bolts with 
hexagonal head, 

iii) Two numbers of mild steel nuts of hexagonal 
head to suit bolts under item (ii) above & 

iv) Two numbers suitable washers. 
 
5.2.2 DIMENSIONS: The dimensions of hardware fittings for L.T. shackle insulators for 
supply under this specification shall conform to figure 3,  type  1  of  IS:7935/1975 
(latest  amended) and shall  have   the following dimensions: 

 

S.No. Item Dimensions 

i) Length of straps 185 mm 

ii) Width of straps 30 mm 

iii) Thickness of straps 3 mm 

iv) Diameter of holes at the end of straps 14 mm 

v) Dia. of bolts 12 mm 

vi) Length of bolts 115 mm 

vii) Dia.of bolt head 17 mm 

viii) Thickness of bolt  head.(M-12)  

a Nominal 7.5 mm 

b Maximum 7.95 mm 

c Minimum 7.05 mm 

ix Thickness of nuts  

a Maximum 12.2 mm 
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b Minimum 10.4 mm 

x Shape of bolt head& nuts Hexagonal 

xi Length of threaded portion of bolts. 65 mm 

xii Thickness of galvanized spring washer 
(M-12) 

3 mm + 0.15 MM 

xiii Weight  of  complete  hardware  fitting 
set.(approx.) 

0.475 Kgs.± 2% Tolerence 

 
 
 
 

 

5.2.3 HEXAGONAL NUTS : Hexagonal Nuts of M-12 size shall be used & shall 
conform to IS:1363(Part-3):1992 (latest amended). The nuts shall be made of material 
conforming to class 4.8 of IS:1367 (Latest amended) with regard to its mechanical 
properties. The thickness of the hexagon nuts shall be in accordance with IS:1363 (Pt-
3)/1984 (Latest amended). The screw threads on the shank and the nut shall be as 
prescribed in IS:4218 (Pt-6)/1978 (Latest amended). 

 
5.2.4 SPRING WASHERS :  Spring  washers  of  3.0  mm  thickness of M-12 size shall 
be used which should conform  to IS:3063:1994 (Latest amended). 

 
5.2.5 Galvanisation: The Hardware fittings shall be hot dip galvanised. The galvanisation 
of Hardware fittings shall conform to  IS:2633/1972  (latest  amended).  The  threads  of 
nuts and tapped holes shall be cut after galvanisation and shall be well oiled or greased. 
Small parts like nuts and spring washers etc. may be electro-galvanised in  accordance 
with  IS:1573/1970    (latest amended) 

 
5.3 IDENTIFICATION & MARKING : 

 
5.3.1 The pins and hardware fittings for shackle insulators shall be marked with the 
manufacturer's name or trade mark. 

 
5.3.2 The package containing the insulator fittings may also be marked with the ISI 
certification mark  if   available. 

 
6.1 TESTS : 

 
6.2 TEST BEFORE DESPATCH: The Galvanised M.S.Forged L.T. pins and Hardware 
fittings for L.T.shackle insulators shall be subjected at manufacturerôs works before 
despatch, to the tests mentioned here-under as  per  IS: 7935/1975 (latest amended). 

 
6.2.1 ROUTINE TESTS : 

 
The following tests shall be conducted  on  each  unit  by  the  bidder  at his  works  as 
per relevant standard - IS:7935/1975 (latest amended)  : 

 
a) Visual Examination ( Clause-4.4) 
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6.2.2 ACCEPTANCE TESTS : 
 

The following tests shall be conducted on samples taken at  random from a lot as 
per relevant standard, IS:7935/1975 (latest amended) in presence of purchaser's 
representative  : 

 
a) Checking of threads on heads (Clause 4.6 ) 
b) Galvanizing / Electroplating test (Clause 4.7) 
c) Verification of dimensions (Clause 4.5) 
d) Mechanical Strength Test (Clause 4.8) 

 
6.3 TYPE TESTS 

 
a) The bidder shall furnish valid and authenticated type test certificate from a Govt. 
approved/ a Govt. recognized/ NABL accredited laboratory/ ILAC i.e. International 
Laboratory Accredited laboratory / ILAC i.e International Laboratory Accrediation 
Cooperation ( In case of foreign laboratory) . Such type test certificates should not be older 
than five years as on the date of bid opening. For this purpose date of conduction Type 
Test(s) will be considered. 

 
b) The type test certificates by in house laboratory of biding firm even if it is a Govt 
approved/ Govt recognized/ NABL accredited/ ILAC accredited,shall not be accepted, in 
case of their own bid. This will not apply if biding firm is Govt. Company/ Public Sector 
Undertaking. 

 
c) The bidder should furnish documentary evidence in support of the laboratory whose type 
test have been furnished, that the said laboratory is a Govt/ a Govt. approved/ a Govt. 
recognized/ NABL accredited laboratory/ ILAC accredited ( in case of foreign laboratory) 

 
d) The type test certificates shall be furnished either in original or duly attested by notary. 

 
e) The bids of only those bidders shall be considered to be meeting the type test criteria 
who furnishes complete type test certificates with the bid as per above provision. 

 
6.3.1 The following shall constitute the type tests which are to be conducted on at least 

three units of each rating as per standard IS:7935/1975 (Latest amended) and other 
relevant standards :- 

 
a) Visual examination test (Clause 4.4). 
b) Verification of dimensions (Clause 4.5) 
c) Checking of threads on heads ( clause 4.6) 
d) Galvanising/electroplating test (Clause  4.7) 
e) Mechanical strength tests (Clause 4.8) (for pins only) 

 
6.3.2 However, the purchaser reserves the right  to demand  repetition  of  some or all 
the type tests in presence of purchaser's representative. For this purpose, the bidder 
should indicate unit rates for carrying out such type tests. These test charges shall not be 
taken into consideration for bid evaluation. 

 
6.4 SAMPLING :  As per IS:7935/1975 (latest amended) 
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6.5 TOLERANCE ON TEST RESULTS : The tolerance for dimensions when not 
indicated in the drawing i.e. fig. 2 & 3 of IS:7935/1975 (Latest amended) for L.T.Pins & 
Hardware Fittings for L.T.Shackle Insulators, shall be ±  5% except on collar thickness of 
L.T.pins for which tolerance is allowed upto 2 mm on plus side and 0.5 mm on minus 
side. 

 
6.6 TEST AT SITE: 

 
The  purchaser reserves the right  to  conduct  all  tests on Galvanised M.S.Forged 

L.T. Pins & Hardware fittings after arrival at site / store and the contractor shall guarantee 
test certificate figures under  actual   service conditions. 

 
6.7 TESTING FACILITIES: 

 
The bidder must indicate clearly about the various testing facilities for the acceptance 

tests as well as routine tests as per relevant ISS as are  available  at  their works. In 
case no testing facilities are available at the  bidder's works, particulars of the  place 
where such testing is proposed to be conducted during the course of inspection must be 
indicated. 

 
7.1 INSPECTION 

 
7.2 All the tests as mentioned at Clause 6.1.1 & 6.1.2 for pre-despatch inspection 
shall be made at the place of manufacturer unless otherwise especially agreed  upon  by 
the bidder and purchaser at the time of purchase. The bidder  shall  afford  the 
inspection officer(s) representing the purchaser  all  reasonable  facilities  without 
charges, to satisfy him that the material is being furnished in accordance with this 
specification. The purchaser has the right to have  the  tests  carried  out  at his own cost 
by an  independent agency whenever there is a dispute regarding the  quality of supply. 

 
7.3 The Inspection may also be carried out by the purchaser at any stage of 
manufacture/ before despatch as per relevant standard. 

 
7.4 Inspection and acceptance of any material under the specification by the purchaser, 
shall not relieve the  bidder  of  his  obligation  of  furnishing  material  in accordance 
with the specification and shall not prevent  subsequent  rejection  if  the material is  found 
to be defective. The Bidder shall keep the purchaser informed in advance, about 
manufacturing programme  so   that  arrangements can be made for inspection. 

 
7.5 The purchaser reserves the right to insist for witnessing the acceptance/ routine 
testings of the bought  out items. 

 
7.6 The Bidder shall give 15 days advance intimation to enable the purchaser to depute 
his representative for witnessing the acceptance and routine tests. The inspection 
charges would be to the purchaser's account. 

 
8.1 DOCUMENTATION : 
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8.2 The Bidder shall furnish full description  and  illustrated  catalogues of material 
offered  alongwith  the bid. 

 
8.3 The Bidder shall also furnish alongwith the bid the outline drawing of L.T. Pins & 
hardware fittings  as per reference fig. of relevant ISS. 

 
8.4 TEST REPORTS : 

 
8.4.1 Two sets of type test reports duly approved by the purchaser shall be submitted by 
the supplier for distribution before commencement of supply. Adequate copies of 
acceptance & routine test certificate, duly approved by the purchaser shall accompany the 
dispatched consignment. 

 
8.4.2 All records  of  routine  test  reports  shall  be  maintained by the Supplier at his 
works   for periodic inspection by the Purchaser. 

 
8.4.3 All test reports  of  tests  conducted  during manufacture  shall be maintained by 
the Supplier. These shall be produced for verification as and when requested for by the 
Purchaser. 

 
9.1 PACKING & FORWARDING : 

 
9.2 All insulator  fittings  shall  be  packed  in  double  bags, one HDP bag (inner) and 
one gunny bag (outer) or in double gunny bag. The gross mass of the each packing  shall 
not normally exceed 50 Kg. 

 
9.3 The packing shall be of sufficient strength to withstand rough handling during transit, 
storage at site and subsequent handling in the field. 

 
10.1 TEST CHECKING OF MATERIAL AT STORES 

 
The material received in the stores of the NIGAM shall be subjected to the test 

checking at stores before final acceptance of the material, the procedure for the same 
shall be as under : 

 
10.2 SAMPLING 

 
One sample out of each sub-lot / lot of 3000 Nos. or part thereof from each 

inspected lot received  in  stores  shall be selected for test checking  of  material and  shall 
be got tested. The sample selection shall be done in the presence of supplier or his 
authorised representative for which 7 days notice shall be given  to  the supplier. 

 
10.3 TESTS 

 
10.3.1 The following tests shall be carried out  on   the above items : 

 
a) Visual Examination, Verification of Dimension, weight and marking. 
b) Mechanical Strength Test ( for LT Pins only). 
c) Galvanisation (Uniformity) Test. 
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Only those test  shall be conducted at CTL for which facility with CTL is available. 
 
10.3.2 Test of the material shall be got done at the  test  laboratory  of  the  NIGAM  or 
any  other  test  laboratory  designated by the Chief Engineer  (MM).  For  witnessing of 
the testing, 7 days notice shall be given  to  the  supplier stating date, time & place  where 
the test is  to be conducted. In  case the supplier  do  not  attend for witnessing the 
testing, the testing  shall be proceeded and completed and action taken as per the 
contract. 

 
10.3.3 The witnessing officers of the NIGAM or as designated  by  the purchaser shall 
send copies of  test reports to the purchaser, consignees and the supplier. 

 
11. CRITERIA FOR ACCEPTANCE 

 
11.1 Visual Examination, Verification of Dimension, weight and marking . 

As per specification/ ISS 

11.2 Mechanical Strength Test (for LT Pins only) 
 

In case of failure of sample in Mechanical Strength Test, the material contained in 
the lot / sub-lot to which the sample  belongs,  shall  be  rejected.  The  rejected 
material shall have to be replaced by the supplier free of cost. 

 
11.3 Galvanisation (Uniformity) Test. 

 
11.3.1. The sample(s) shall be first tested for (n-2) number of dips where (n) is 
specified number of dips in the contract. If the sample(s) does not  pass  the 
uniformity of Galvanisation Test for (n-2) dips, the material shall be rejected and the 
material relating to relevant lot / sub-lot to which sample(s) pertains shall have to be 
replaced by the supplier free of cost. 

 
11.3.2 If the sample has passed the uniformity of Galvanisation  Test  for  (n-2) dips, 
then it shall be tested for (n-1) dips. If the sample has not passed the uniformity of 
Galvanisation Test with (n-1) dips, then material  pertaining to relevant lot / sub-lot  shall 
be accepted with a deduction @ 10% of cost of material. 

 
11.3.3 If the sample has passed the uniformity of Galvanisation Test with (n-1) dips, 
then sample shall be tested for last one dip of one minute to complete the test  for  `n' 
dips. If the sample does not  pass  the  uniformity  of Galvanisation Test with `n' dips, then 
the material  pertaining  to relevant lot/ sub-lot  shall  be accepted with a deduction @ 5% 
of cost of material. 

 
11.3.4 If the sample(s) have passed the Test with number of dips as specified in the 
contract (n),  then material  pertaining to relevant lot / sub-lot  shall be accepted. 

 
12.0   TEST CHARGES : 

 
All test charges incurred towards test checking  of the material received in our stores 

shall be borne by the NIGAM. 
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13.1 PAYMENT : 
 
Payment shall be made only after receipt of successful test report from the CTL on the 
samples selected from the material received at the stores. 
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JAIPUR VIDYUT VITRAN NIGAM LIMITED 

 
A Govt. of Rajasthan Undertaking 

Prescribed technical specification for supply of 

(Name of Material/Equipment/Machinery/T&P etc.) 

 
L.T.Pins &   Hardware Fittings for  L.T.Shackle Insulators 

 
S.No. Technical specification Name of IS/other Other particulars 

 to which material/equipment/ standard specification if any. 

 Machinery/T&P shall conform to which material should  

conform 
 

 

 
 

1. Specification for Insulator fittings IS:7935/1975 
for overhead power lines with a 
nominal voltage upto and including 

1000 V 
 

2. Methods of testing weight, thickness IS:2633/1986 
& Uniformity of coating on Hot Dip 
Galvanised articles. 

 
3. Specification for electroplated coating IS:1573/1986 

of zinc on iron and steel 
 

4. Specification for Zinc IS:209/1992 
 

5. Specification for porcelain insulators IS:1445/1977 
for overhead power lines with a  nominal 
voltage upto and including 1000 V. 

 
6. Specification for carbon steel forgings IS:2004/1991 

for general engineering purposes. 
 

7. Technical supply conditions for threaded IS:1367 
fasteners. Pt-I/1980 

Pt-II/1979 
Pt-III/1991 

 
8. Specification for insulator fittings for IS:2486(Pt.I)/ 1993 

overhead power lines  with  a nominal 
voltage greater than 1000 V - General 
requirements & tests. 
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9. Recommended practices for hot dip IS:2629/ 1985 
galvanizing of iron & steel. 

 
 
 
 

S.No. Technical specification Name of IS/other Other particulars 

 to which material/equipment/ standard specification if any. 

 Machinery/T&P shall conform to which material should  

conform 
 

 

 
 

10. Fastners - single  coil rectangular IS:3063/1994 
section spring lock washers. 

 
11. Specification for  Hexagon  Head Bolts, IS:1363/ 1992(Pt.I/II/III) 

Screws & Nuts of product grade `C'. 
 

12. ISO Screw Threads-Limit of size for IS:4218 (Pt.VII)/ 1978 
commerceal bolts & nuts (diameter range 
1 to 39 mm) 

 
 

Certified that we agree to all the aforesaid technical specification 
 

(Signature) 
 

Name & Designation 

with seal of the bidder. 
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Schedule- A 
 

GUARANTEED TECHNICAL & OTHER PARTICULARS 
OF GALVANISED M.S.FORGED L.T.PINS 

S. 
No. 

Description Particulars 

1. MANUFACTURER'S NAME & 
ADDRESS 

 

i) OFFICE  

ii) WORKS  

2. STANDARD SPECIFICATION TO 
WHICH THE INSULATORS PINS 
SHAL CONFORM 

IS:7935/1975 (Fig.2) 
Latest & other relevant ISS 

3. DIMENSIONS OF PIN:  

A) LENGTH OF PIN 260 MM 

i) SHANK LENGTH 125 MM 

ii) STALK LENGTH 135 MM 

B) THICKNESS OF STALK COLLER 5 MM 

C) DIAMETER OF STALK  

i) AT TOP 16 MM 

ii) AT COLLAR 32 MM 

D) DIAMETER OF SHANK 16 MM 

E) LENGTH  OF  THREADS  ON  BOTH 
SIDES 

 

i) STALK 32 MM + 3 MM 

ii) SHANK 75 MM 

F) THICKNESS OF NUT (M16)  

i) MAXIMUM 15.9 MM 

ii) MINIMUM 14.1 MM 

G) SPRING WASHER THICKNESS (M16 
SIZE) 

3.5 MM + 0.2 MM 

4. TOLERANCE ON VARIOUS 
DIMENSIONS 

± 5% on all dimensions but tolerance of 
collar thickness on plus side upto 2 mm 
and on minus side upto 0.5 mm. 

5. MINIMUM FAILING LOAD 2.0 KN 

6 WEIGHT OF PIN (approx) 0.425 Kg ± 2% Tolerence 

7 TYPE OF GALVANISATION  

i) L.T. PIN HOT DIP GALVANISED 

ii) NUTS & SPRING WASHERS HOT DIP/ELECTRO- GALVANISED.THE 
MIN. LOCAL THICKNESS OF 
ELECTROPLATED ZINC COATING 
SHALL BE 25 MICRON AS PER 
SERVICE    GRADE NO.4 OF 
IS:1573/1986. 

8. MARKING  

9. DETAILS OF PACKING double bags, one HDP bag (inner) and 
one gunny bag (outer) or in double gunny 
bag 

SIGNATURE OF BIDDER WITH SEAL 
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Schedule- B 
 

GUARANTEED TECHNICAL & OTHER PARTICULARS 
OF L.T.SHACKLE HARDWARE FITTINGS 

S. Description Particulars 

1. MANUFACTURER'S NAME & ADDRESS :  

i) OFFICE  

ii) WORKS  

2. STANDARD SPECIFICATION TO WHICH THE 
H/W FITTINGS SHALL CONFORM 

IS:7935/1975  (FIG.3)  LATEST  & 
OTHER RELEVANT ISS 

3. DIMESIONS OF H/W FOR L.T SHACKLE 
INSULATOR: 

 

A) LENGTH OF STRAPS 185 MM 

B) WIDTH OF STRAPS 30 MM 

C) THICKNESS OF STRAPS 3 MM 

D) DIAMETER OF HOLES AT THE END OF 
STRAPS. 

14 MM 

E) LENGTH OF BOLTS 115 MM 

F) DIAMETER OF BOLTS 12 MM 

G) DIAMETER OF BOLT HEAD 17 MM 

H) THICKNESS OF BOLT HEAD 8 MM 

I) THICKNESS OF NUTS  

i) MAXIMUM 12.2 MM (M12) 

ii) MINIMUM 10.4 MM 

J) SHAPE OF BOLT HEAD & NUT HEXAGONAL 

K) LENGTH OF THREAD PORTION OF BOLT. 65 MM 

L) GALVANISED SPRING WASHER 
THICKNESS.(M12 SIZE) 

2.5 MM + 0.15 MM 

4. TOLERANCE ON VARIOUS DIMENSIONS ± 5% 

5 WEIGHT OF COMPLETE H/W SET 0.475 KG (APPROX.) ± 2% 
Tolerence 

6 TYPE OF GALVANISATION  

i) STRAPS HOT DIP GALVANISED 

ii) BOLTS HOT DIP GALVANISED 

iii) NUTS & SPRING WASHERS HOT DIP/ELECTRO- 
GALVANISED.THE MIN. LOCAL 
THICKNESS  OF 
ELECTROPLATED ZINC 
COATING SHALL BE  25 
MICRON AS PER SERVICE 
GRADE NO.4 OF IS:1573/1986. 

7. MARKING  

8. DETAILS OF PACKING double bags, one  HDP  bag 
(inner) and one gunny bag (outer) 
or in double gunny bag 

9. ANY  OTHER  PARTICULARS  WHICH THE 
TENDERER MAY LIKE TO GIVE. 

 

 

SIGNATURE OF BIDDER WITH SEAL 
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TECHNICAL SPECIFICATION AND OTHER REQUIREMENT FOR 33 KV and 11 KV 
PIN INSULATORS 

 

SCOPE :This specification covers  the  design,  manufacture,  testing,  supply and 
delivery of 33 KV/11 KV /LPin Insulators for use of 11 KV over head power lines in 
Rajasthan. 

 
1.0 The 33 KV/ 11 KV Pin Insulator shall be  brown  glazed porcelain and shall have 

minimum failing load of 10 KN/5KN 
 
2.0 The  33 KV/11 KV Pin insulator shall  comply  in  all respects with the IS:731/1971 

(With latest amendments). 
 
3.0 The insulator marked with ISI certification mark will  be given preference. 

 
4.1 GENERAL REQUIREMENT : 

 
a) The porcelain should be sound, free from defects thoroughly vitrified and 

smoothly glazed. 
 

b) The glaze of the insulators shall be brown in colour. The glaze shall cover 
all the porcelain parts of the insulators except those  which  serve  as 
supports during fixing or are used for the purpose of assembly. 

 
c) The design of the insulator shall be such that the stresses  due to 

expansion and contraction in any part of the insulator shall not lead to 
deterioration. The porcelain  shall  not engage directly with hard metal. 

 
d) Cement used in the construction of the insulator shall not cause fracture by 

expansion or loosening by contraction and proper care shall be taken to 
locate the individual parts  correctly  during cementing. The cement shall 
not give rise to chemical reaction with metal fitting and its thickness shall be 
uniform as possible. 

 
4.2 THIMBLES : 

The  insulators shall suitably be provided with cemented in zinc or lead thimbles. 
 
4.3 FAILING LOAD : 

 
The  33 KV Pin Insulator shall  have a minimum failing load of  10 KN . 
The  11 KV Pin Insulator shall  have a minimum failing load of  5 KN . 

 
4.4 THREADS : 

 
The Pin Insulators with cemented  in thimbles  shall have the threads suitable for 

use with large & small steel head galvanised M.S. Forged Pins covered  under 
ISS:2486 (with its latest  amendments if any). 



74  

 
 

4.5 DRAWING  : 
 

The bidder shall submit detailed drawing along with bid showing design and 
dimensions in absence of which, the offer is likely to be ignored. 

 
4.6 TESTS BEFORE DESPATCH : 

 
The material shall be subjected at manufacturer's works before dispatch to the 

routine & acceptance tests given  here-under as per IS:731/1971 (latest amended). 
 
4.7 ROUTINE TESTS : 

 
These tests are to carried out to check various requirements of Pin insulators 

which are likely to vary during production. The following tests shall be conducted / 
carried out on each insulator by the bidder at his works as per  relevant  IS:731/1971 
(Latest amended) and he should furnish certificate / record thereof during pre-dispatch 
inspection:- 

 
i) Visual Examination ( clause 10.13) 
ii) Electrical Routine Test (clause 10.15) 

 
4.8 ACCEPTANCE TESTS : 

These tests shall be carried out on the samples taken from  the lot for the purpose 
of the acceptance of lot which are to be conducted as  per  relevant  IS:731/1971 
(latest  amended) : 

i) Verification of dimensions (Clause 10.5) 
ii) Temperature Cycle test (Clause 10.6) 
iii) Mechanical Failing Load test (Clause 10.8) 
iv) Puncture test (Clause 10.10) 
v) Porosity Test (Clause 10.11) 

4.9 ADDITIONAL ACCEPTANCE TEST- INSULATION RESISTANCE  TEST 

In addition to acceptance test, insulation resistance test  shall also be  conducted 
on the samples. For carrying out test, the sampling procedure given in appendix C of 
IS:731/1971 (2nd revision) shall be followed. 

 

The procedure for carrying out this test shall be as under: 

a) Clean  insulator and dry properly,  then  meggar  the  insulator with 2.5 KV/ 5 KV 
meggar. 

b) IR value so measured should not be less than  1000  ( one thousand) mega ohms. 
The  testing and criteria for conformity shall be  as applicable to puncture test. 

 
4.10 SAMPLING  : 

The sampling procedure as laid down in IS:731/1971 with latest amended shall be 
followed for carrying out  specified acceptance tests. 
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4.11 TOLERANCE ON DIMENSIONS / TEST RESULTS : 

As per IS:731/1971 (latest amended). 

4.12 TESTS AT SITE : 

The purchaser reserves the right to conduct all tests on each type  of insulator 
after arrival at site and bidder shall guarantee test certificates figures under actual 
service conditions. 

4.13 PACKING : 
 

All insulators shall be packed in suitable crates or  boxes so as to withstand 
rough handling of packing. 

 
4.14GUARANTEED TECHNICAL AND OTHER PARTICULARS : 

 
The full guaranteed technical and other particulars shall be given in the proforma 

given in Schedule-V Any deviation from the specifications referred to above shall be 
supported by adequate justification. 

 
4.14TEST CHECKING OF MATERIAL AT STORES 

The material received in the stores of the NIGAM shall be subjected to the test 
checking at stores before final acceptance of the material, the procedure for the same 
shall be as under : 

 
4.15 SAMPLING 

One sample of 33 KV Pin insulator out of each sub-lot / lot of 1000 Nos. or   part thereof, 
One sample of 11 KV Pin insulator out of each sub-lot / lot of 3000 Nos. or   part thereof, 

from each inspected lot received in stores  shall  be  selected from each store  for test 
checking of material and shall  be got tested. 
one extra sample of Pin insulator for conducting Puncture test. 

The sample selection shall be done as soon as the material is received by the consignee, 
without calling the representative of supplier. However, testing at CTL or else where as 
arranged by NIGAM shall be done in the presence of representative of supplier after 
identification/ confirmation by the supplierôs representative that sample(s) so selected 
belong to them. 

 
4.16TESTS 

 
The following tests shall be carried out  on  the above items : 

 
a) Visual examination, verification of dimensions, creepage distance etc, 
b) Mechanical failing Load Test 
c) Porosity test 
d) Puncture Test 
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In case if the facility for conducting any of the above test(s) is not available at the 
NIGAMôs CTL, the purchaser reserve the right to get such test (s) conducted at any 
independent NABL Test House. 

 
i) For witnessing of the testing, clear 7 days notice shall be given to the supplier 

stating date, time & place where the test is to be conducted. The testing 
shall be started after identification / confirmation of sample by the 
representative of the supplier that sample selected for testing pertain  from 
the lot supplied by them. In case the supplier does not attend for 
witnessing the testing, the testing shall be proceeded and completed and 
action be taken  as per the contract. 

 
ii) The CTL shall send copies of test reports  to  the  purchaser, consignees 

and the supplier and Sr. Accounts Officer (CPC). 
 

iii) Only those tests shall be conducted at CTL for which facility with CTL is 
available. 

 

4.17 CRITERIA FOR ACCEPTANCE 

In case of failure of any of sample (s) in any of the above tests, the material 

contained in the lot / sub-lot received in store to which the samples belong, shall be 

rejected.  The rejected material shall have  to be replaced by the supplier free of cost. 

4.18 TEST CHARGES : 
All  test charges incurred towards test  checking  of  the  material  received  in our 
stores shall be borne by the NIGAM 
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TECHNICAL SPECIFICATION  AND OTHER REQUIREMENT FOR 33KV,  800  AMP. 
ISOLATORS WITH & WITHOUT EARTH SWITCH  WITH  24 KV POST  INSULATORS 

AND 11KV , 400 AMP. ISOLATORS WITH 24 KV POST INSULATORS WITHOUT 
EARTH BLADE ASSEMBLED 

 
1.0  SCOPE: 

 
This specification covers design, manufacture,  assembly testing  at manufacturer's 
works, packing and  &  delivery  with  accessories  and  auxiliary   equipments   at 
site(s) of 33 KV,800 AMP. Isolators with & without Earth Switch with 24 KV Post 
Insulators and 11 KV,400 AMP. Isolators without Earth Switch with 24 KV Post Insulators 
required for installation at various 33/11KV Sub Stations in Jaipur Discom. The 
manufacturer shall also provide design, drawing and bill of material for supporting 
structures for installation of their  Isolators with and without earth switch. 

 
It is not the intent to specify completely herein all details of the design and 

construction of equipments. However, the equipment shall conform in all respects  to 
high standards of engineering, design and workmanship and shall be capable of 
performing in continuous operation up to the supplier's guarantee acceptable to the 
Purchaser, who will interpret in a manner  the  meaning  of  drawings  and 
specifications and shall have the power to reject any work or material which in his 
judgment is not in accordance herewith. The equipment offered shall be complete with 
all components necessary for its effective and trouble free operation alongwith 
associated equipments, interlocks, protection schemes etc. Such components shall be 
deemed to be within the scope of supply, irrespective of whether  those  are 
specifically brought out in this specification and/or the commercial order or not. All 
similar parts particularly movable ones shall be interchangeable. 

 
2.0     STANDARDS : 

 
Unless otherwise specified elsewhere in this specification, the rating as well as 

performance and testing of the isolators shall  conform to the latest revisions and 
amendments of  the following   standards available at the time of placement of order. 

 

Sl. 
No. 

Standard 
No. 

Title 

1. 
 

2. 

IS:9921 
 

IEC:60129 

Alternating current  isolators (disconnectors) and 
Earthing switches. 

-do- 
3. IS:2544/1973 Insulators. 
4. IS:5350 Outdoor cylinderical post  (Pt.III/1971) insulators. 
5. 

 
6. 

IS:2629/1985 
 

IS:4759/1996 

Recommended practice for  hot dip  galvanising of 
iron and steel. 
Hot dip galvanisation coating on structural steel. 

7. 
 

8. 

IS:2633/1986 
 

IS:1573/1986 

Method of testing uniformity of coating on Zinc 
coated articles. 
Electroplated coatings of  zinc on iron and steel. 

9. IS:6735/994 Spring washers. 
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10. IS:2016/1967 Plain washers. 
11. IS:5561/1970 Electrical power connectors. (Terminal connectors) 
12.  Indian Electricity Rules. 
13. IS:9530/1980 Recommonded practice for silver plating. 
14. BS:2816/1964 Testing of silver plating thickness 
15. IS:5925/1970 Recommended practice for silver  plating for general 

  engineering purposes. 

 

3.1 PRINCIPAL PARAMETERS : 
 

3.2 The equipment covered in this specification shall meet the technical 
requirements listed below : 

 

 
S.NO. Particulars 

 
33 KV Isolators 

 
11KV Isolator 

A) PARTICULARS OF SYSTEM:   

i) Nominal system voltage :KV(rms) 33 11 
ii) Highest system voltage :KV(rms) 36 12 

iii) Rated Frequency. :Hz. 50 50  
iv) Number of phases. 3 3 

v) System Neutral Earthing Effectively earthedEffectively earthed 
B) Service conditions As per clause No.4.0 As per clause No.4.0 
C) Characteristics of a disconnector 

or earthing switch: 
 

The values of the Parameters/Particulars mentioned below shall not be less than the 
specified against each. 

 
 

S.NO. Particulars 33 KV Isolators 11KV Isolator 
 

 
1. Number of poles. 

 
3 

 
3 

2. Class - Indoor or Outdoor Out door Out door 

3. Rated voltage :KV(rms) 33 11 

4. Operating mechanism Manual Manual 
 

5. Type of disconnector.(AB) Triple pole, gang operated double break, 
central post rotating. 

6. Rated insulation level: 
 

 

 

a) 1.2/50 Micro Sec. lightning 
impulse withstand voltage. 
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i) To earth & between poles: 170 75 
KV (Peak) 

ii) Across the isolating 195 95 
distance.KV(Peak) 

b) One minute P.F. withstand 70 28 
voltage. 

i) To earth & between poles: 70 28 
KV (rms) 

ii) Across the isolating 80 32 
distance.KV(r.m.s.) 

7. Rated normal current-A (rms) 800 400 
 
8) i) Rated short time withstand current for 25 16 

three second. KA (rms) 
 

ii) Rated peak withstand current: 62.5 40 
KA(Peak) 

 
3.3 SPECIFIC TECHNICAL REQUIREMENTS : 

 
1. Phase to Phase separation(min.) 1200mm 760mm 

(Centre to Centre) 
 

2. Minimum centre to centre 400mm 300mm 
distance between two 
poles of same phase. 

 
3. Size of base channel on which 100x50mm 100x50mm 

insulators are to be mounted. 
 

4. Size of vertical operating pipe(Down pipe) 
 

i) Length 4.6m 6m for equipment 
without earth blade 

 

 

 
5. 

ii) Nominal bore. 
 
Minimum length of operating 

25 mm 
 

500 mm 

25mm 
 

500mm 
 handle.   

6. Nominal bore of phase 20 mm 20mm 
 coupling pipe.   

7. Minimum cross-sectional 500sq. mm(Min.) 50X50X4.5mm 
 area of terminal pad .   
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8.(a)Minimum cross-sectional  380 sq.mm (Min.)220sq.mm(Min.) area 
of fixed contacts. (95 Sq.mm.x4 Nos.) ( 55sq.mmX4 Nos.) 

(b)Minimum cross-sectional 95 sq.mm. 55 sq.mm 
area of one finger 

9. Minimum nos. of fingers 2 pairs  2 pairs 
in a fixed contact. (4 fingers)(4 fingers) 

 
10. Diameter of Arcing Horn (Rod). 10 mm 8 mm 

 
11. Size of flexible earthing connnector : 

 
i) Minimum  cross-sectional ---------160 sq.mm  ------------- 

area. 
ii) Length. ----------150 mm --------------- 
iii) For operating handle 50 Sq.mm.x 150 mm length 

 
12. Name of conductor for DOG 

which Electric power connector 
shall be suitable. 

 
13. Min. size of stainless steel 

spring to be provided with 
 

fixed contact. 
i) Gauge 

 

14SWG 
 

16SWG 

ii) Outer diameter 
iii) Minimum nos of turns per 

22mm 
6 nos. 

15mm 
6 nos. 

coil. 
iv) Min. total length. 

14. Minimum number of guides 
to be provided for down pipe. 

 
28mm 

2 nos. 

 
28 mm 

3/2 nos. 

 

15. Minimum size of bimetallic 75X75X1 mm 50X50X1 mm 
strip to be provided between   

Aluminium terminal connector   

and copper terminal pad.   
 

16. Top & bottom pitch circle 76 mm 76 mm 
diameter of post insulator   

( to be procured separately)   

for which isolator hardware   

shall be suitable.   

17. Numbers of minimum size of 4x3/8"dia 4X1/4ò dia 
bolts to be provided for   

fixing terminal connector   
with terminal pad.   

18. Max. temperature rise allowed -------25 degree cen.-------- 
above ambient temperature of 
50 degree centigrade 
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4.0 GENERAL TECHNICAL REQUIREMENTS : 
 
4.1 The Isolators shall be constructed out of best quality of material suitable for 

whether conditions prevailing in Rajasthan. The workmanship shall be of the 
highest grade and the entire manufacture shall be in accordance with  the 
modern Engineering practices. All ferrous parts shall be given an anticorrosive 
finish  and shall  be  hot  dip galvanised. The  other   parts   shall   be 
substantially non corrosive.The bearings in the current path shall be shunted by 
flexible copper connectors of adequate cross section and the bearing housings 
shall   be completely weather proof with arrangement to facilitate the 
lubrication of the bearings. 

 
4.2 The Isolators shall be  of  tripple  pole,  gang operated,  double  break, three 

posts with central post rotating, banging type suitable for outdoor horizontal 
mounting with  one veritcal break earthing blade per  pole for  fixing  on  either side 
of the poles or without any earthing blades. The switch Isolators shall be 
manually operated.  The operating handle shall have arrangement for 
lockingIsolators/earth switch in `ON'and `OFF' positions. 

 
4.3 For reasons of safety, the switch isolator should be so designed that no 

dangerous leakage current can pass from the terminals of one side to any 
terminals  of  the other side of the switch Isolator. 

 
4.4 The frame of each Isolator and earthing switch shall be provided with reliable 

earthing  terminal  for each phase for connection to  an earthing conductor  having 
a clamping bolt/screw of not less than 12mm diameter. The terminal shall be 
marked with `Earth' symbol. The isolators with earthing switch shall be provided 
with flexible earthing connectors between the earthing blade and the frame of 
isolator. The requirement of flexible earthing connector shall not be insisted in 
case of  isolators  without earthing blade. 

 
4.5 The isolators shall be provided with arcing horns of fixed type with make before 

and break  after actual  making and breaking of isolator main contacts.  The 
arcing horn shall be made of G.I. Rod and their position shall remain unchanged 
after mechanical endurance test (slight welding is permitted for this fabrication 
purpose). 

 
4.6 All similar materials and removable parts of similar equipment shall be 

interchangeable with  each other. 
 

4.7 The vertical operating pipe and phase coupling pipe shall be of galvanised mild 
steel tube(medium class) as per IS-1161. 

 
4.8 Suitable arrangement shall be provided to padlock the operating handle of 

isolating switches  and  earth switch in `ON' &  `OFF' positions. 
 

4.9 All ferrous parts shall be hot dip galvanised and uniformity of zinc coating shall 
satisfy requirement of IS-2633. The pipes /tubes shall be galvanised in accordance 
with IS-4736. 
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4.10 All contact surfaces shall be silver /nickel plated as per IEC:60129 and their 
temperature  rise  shall  be  maximum  25  degree centigrade.  The  current 
density shall be less than 2.5 Amps.per Sq.mm. in copper, or minimum cross 
sectional  area shall be as specified. 

 
4.11 The height of 2 x 24 KV pedestal post type(E-32) insulator (conforming to IS:5350 

Part.III & IS:2544) stack to be used with 33 KV isolator hardware shall be 508 mm. 
 
4.12 BASE CHANNELS : 

 
The channels shall  be of sizes mentioned  in clause  No.3.0 "Principal parameters" of 
this specification and shall conform to IS- 808. 

 
4.13 BEARINGS : 

 
4.13.1 The bearing assembly for each rotating central  post  shall  have one number 

taper thrust roller bearing at  top  &  one  number  ball  bearing  at  the 
bottom/other end of bearing housing. The entire mechanical load shall be 
suspended on  thrust  bearings. Cross  sectional   drawings of the  bearings   shall 
be furnished with the tender. 

 
4.13.2 The  vertical  operating  shaft  shall  be  supported with   taper thrust roller 

bearing on the top and atleast two guides in between at uniform interval 
alongwith  its length in order to ensure smooth  and   easy operation. 

 
4.13.3 A galvanised MS  Angle/channel  of  suitable length  shall  be  provided for  fixing 

of fourth bearing assembly. The holes provided shall be of movable type at equal 
distance to that of base channel holes. 

 
4.14 OPERATING MECHANISM : 

 
4.14.1 The  operating  mechanism shall  be  suitable for  normal  operations  by  one 

man without undue efforts. The mechanism shall be so designed that all the 
three   blades   are   in  positive   continuous   control  throughout  the entire cycle 
of operation. It shall not be possible after final adjustment  have  been made for 
any     part  of the  mechanism to  be  displaced at any  point  in  the  travel  so  as 
to  allow  improper  functioning   of  switch,  whether  the  switch  is  in opened or 
in  closed  condition. 

4.14.2 ll G.I. Pipes  used in  operating  mechanism of isolators and earth switches shall 
be of medium class  as per IS-1161. 

4.14.3 The Isolators with or without earthing switches complete with the operating 
mechanism should not come out of its own in open or closed position due to the 
effect of gravity, wind pressure, vibrations, reasonable shocks or accidental 
touching of operating rods. The arrangement made and stoppers provided to 
prevent   over travel shall be clearly shown in  the tender drawings. 

 
4.14.4 The Isolators should also be capable of resisting in closed position, the 

dynamic and  thermic    effects  of the    maximum  possible short  circuit  current 
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at the  installation point.Their  construction should  be such  that  it should  not 
open  under the influence of short circuit current. 

 
4.14.5 The  earthing  of operating handle  shall  be made  through  flexible  copper  strip 

of size as per IS:9921(Pt.III)-1982, connected  to  the  supporting  metallic 
structure. 

 

4.15 CONTACTS : 

4.15.1 The fixed contacts shall be of spring loaded reverse  loop type  as detailed in 
Clause No.4.2 (8&9) . The  minimum  length   of  each  finger should be  105  mm 
or equal to type tested isolator whichever is higher for 33KV 800 Amp. isolator. The 
moving contacts shall be of solid hard drawn electrolytic copper of tubular 
sections. 

4.15.2 The contacts and switches blades shall be of liberal  cross section to withstand 
the rated continuous current. The copper contacts shall be silver/ nickel plated as 
per  IEC:60129  and  female  contacts   fingers   shall   be  provided   with   spring 
of Phospher Bronze or stainless steel. The spring shall be fixed in the finger 
contacts through taflon/nylon insert  at both  ends so  that  no  transfer  of 
current is possible through spring and direct electric heating of springs  is 
avoided. 

4.15.3 The contacts must be made of liberally rated electrolytic hard drawn copper 
suitably plated to withstand  damage  on  account  of  weather  conditions 
prevailing  at  site  and  accidental   arcing.   High  pressure   contact  switch 
shall be  designed  with  a  contact  pressure 1/2 (Half)Lb per Amp. of  capacity. 
The  tenderer   shall  specifically confirm  that  the  material components  and 
cross sectional  areas  of  all  current  carrying  parts  shall  be  either  exactly 
same    or superior to that of isolator got type tested for short circuit 
test,temperature rise test and Mili volt drop test as per relevant standards. 

4.15.4 Full details of the contacts and switch blades shall  be given with cross sectional 
drawings  to dimension.  The temperature rise of   the   contacts  shall not exceed 
25 degree centigrade at an ambient   temperature 50 Degree C. 

4.15.5 The current density in current carrying parts shall not exceed 2.5A per sq.mm for 
copper and 1.0A per sq.mm for Aluminium considering with & without holes for 
overlapping for  which  supporting calculations  must be submitted with offer. 

4.16 TERMINAL PAD : 

The terminal pad shall be made of electrolytic copper flat and  should  be  liberally 
sized, so as to  receive  terminal  connectors  through minimum 4  Nos. of nuts and 
bolts of suitable size. 

 
 

4.17 ELECTRIC POWER CONNECTORS (TERMINAL CONNECTORS) : 
 

4.17.1 The isolators shall be provided with 6 Nos of bimetallic rigid type universal 
terminal connectors of aluminium alloy suitable for conductors as per clause 
No.5.0.  The  size of terminal connector should match  with  terminal  pad  size. The 
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terminal  connector  shall also be  suitable for  horizontal  and  vertical  take off 
arrangement. 

4.17.2 Thickness of bimetallic strip between terminal pad and aluminium terminal 
connector shall be atleast 1 mm. The current density  in terminal connectors shall 
be less than 1.0 Amps. per Sq.mm. The  connectors  shall conform to all  the 
test  requirement  of   IS-5561   with   latest amendments. 

 
4.18 EARTHING BLADES : 

 
4.18.1 The earthing blades wherever required shall be manually operated in  the 

manner similar to the main blades. The earth switch shall match the main 
isolators in quality and shall be capable of withstanding all electrical  and 
mechanical stresses. The earthing blades shall be counter balanced to ensure 
smooth and easy operation. All ferrous parts used in the operating mechanism 
shall be galvanised. The design of earth switch shall match with main switch 
isolator in all respects. 

 
4.18.2 The earth switch moving blades and contacts shall be of copper, the cross 

sections of which  shall  be  either exactly  same or superior to that of main switch 
or earth switch got type tested for short circuit test. This shall be specifically 
confirmed by the tenderer. 

 
4.18.3 The earth switch shall be mechanical interlocked with associated isolator to 

prevent the earthing blades from closing when the main blades are  closed  and 
vice versa,. The tenderer are advised to enclose tender drawing to show salient 
feature incorporated in the switches to ensure satisfactory performance of this 
duty. 

 
4.19 BOLTS, NUTS & WASHERS : 

 
4.19.1 All bolts,  nuts  &  washers  required  for assembling the  equipment  and for 

fixing them on to  the structure  shall be galvanised and shall be  supplied  with 
the equipment at no extra cost. 

 
4.19.2 Bolts & nuts shall also be provided with  lock  washers  and  lock  nuts  required 

for  fixing  post insulators/post   insulator   stacks   on   base   plate/base 
channel. 

 
4.20 ACCESSORIES AND FITTINGS : 

 
The following accessories and fittings shall be provided with the isolators. 

 
i) Handle  suitable for pad locking in  `ON' &  `OFF'  position. 

 
ii) Three earthing terminals having clamping bolts of  atleast  12mm diameter. 

 
iii) Name Plate shall be provided on the equipment as per IS/9921. 

 
iv) Galvanised arcing horns of liberally rated renewable rod type with make before 



85  

and break after arrangement. 
 
v) Mechanical interlock for earthing swithes. 

 
vi) Base Channels. 

 
vii) Electric power connectors (Terminal connectors) 

 
4.21 CLEARANCES : 
The  isolators shall have clearances conforming to relevant  IS and  should meet the 
requirements of  the impulse  voltage  tests as specified therein. 

 
4.22 The equipment covered by this  specification shall  be  used outdoor and 

maximum temperature attained by any part of the equipment in service at site 
conditions  and full load current shall  not exceed the  permissible  limits mentioned 
in  IS:9921 at an  ambient  temperature  of  50 Degree  C. Tenderers   are 
required to      mention  specific degree of maximum temp. rise in GTPs. 

 
4.23 The temperature   rise  test  after  fitting terminal  connectors shall also be carried 

out as routine test on one switch isolator out of each lot offered for inspection. 
The  limit shall not  exceed those specified under this specification. 

 
4.24 Where Porcelain Insulators are offered they shall be made of homogeneous and 

vitreous porcelain of high mechanical and die-electric strength. It shall have 
sufficient mechanical strength to sustain electrical and mechanical loading on 
account of wind load, short circuit forces etc., Glazing of the porcelain shall be of 
uniform brown  or  dark  brown  colour  with  a  smooth  surface  arranged to 
shed away rain water. The porcelain shall be free  from  laminations  and  other 
flaws or imperfections that might affect the  mechanical  or dielectric  quality. It 
shall be thoroughly vitrified, tough and impervious to moisture. The porcelain and 
metal     parts  shall be assembled in such a  manner and  with  such  material 
that any thermal differential expansion between the metal and porcelain parts 
throughout the range of temperature specified in this specification  shall  not 
loose the parts or create undue internal stresses which may affect the 
mechanical  or  electrical   strength   or     rigidity  of  the unit as a whole or stack 
of two units. The assembly shall not have excessive concentration of electrical 
stresses in any section or across leakage surfaces. Cement used in  the 
construction of post insulators shall not cause fracture by expansion or 
loosening  by construction and proper care shall be  taken   to    locate   correctly 
the  individual  parts   during  cementing.  The  cement   used  shall  not  give   rise 
to chemical  reaction with  metal  fittings and its  thickness  shall  be  uniform. 
The  insulator shall  be  suitable  for  water washing  by  rain   or  artificial  means 
in service condition.  Profile of the insulator shall also conform  to    the relevant 
IS. 

 
4.25 Cap to be provided on top of the insulator shall be of high grade cast iron or 

malleable steel casting. It shall be machine faced and hot dip galvanised. The 
cap    of  24KV Post Insulators  shall  have four numbers of tapped holes spaced 
on a pitch circle diameter of 76mm . The threads of the tapped holes in the post 
insulator metal  fittings shall be cut  after  giving anti  corrosion  protection    and 
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shall be  protected  against rust by greasing or other similar means, all  other 
threads  shall  be  cut   before  giving   anticorrosion protection  and   shall conform 
to   IS: 4218   with   latest     version   thereof The tapped holes shall be  suitable 
for bolts  with threads having anticorrosive   protection. 

 
The effective depth  of threads shall  not  be  less  than  the  nominal  diameter  of  the 

bolt. The cap shall be so designed that it shall be free from  visible corona. 
 
4.26 The casting shall be free from blow holes,  cracks and such other defects. 

 
4.27 All the ferrous metal  parts  shall  be  given  an   anticorrossive   finish   and shall 

be hot dip galvanised smoothly as  per  IS:3638  (as  amended  upto  date), 
IS:2633 or any other equivalent authoritative standard. The other parts shall be 
substantially non corrosive. The material shall be galvanised only after shop 
operations   upon  it have   been  completed.The    metal    parts    before 
galvanising  should  be  thoroughly  cleaned  of   any   paint, grease,   rust, 
scales or alkali or any foreign deposit which are likely to come in the way of 
galvanising process. The coating on the metal parts shall withstand  minimum 
four  one  minute   dips in  copper sulphate solution as per the relevant IS. 

 
4.28 The insulator unit shall be assembled in a suitable  jig  to  ensure  correct 

positioning of the top and bottom metal fittings relative to  one  another. The 
faces of the metal fittings shall be parallel and at right angles to the axis of the 
insulator and the corresponding holes in the top and the bottom metal fittings shall 
be       in a vertical plane containing the axis of the insulator. 

 
4.29 It shall be the sole responsibility of the Supplier to carry out thorough inspection 

and quality checks on the insulators at the insulator supplier's works, before 
offering the isolators for Purchaser's inspection. 

 
4.30 The porcelain and hardware surface coming in contact with cement shall be 

coated with bituminous paint for cushioning to relieve  mechanical stress caused 
by temperature variation and cement expansion. 

 
4.31 The post insulators shall conform to IS:5350. The total creepage distance of 24KV 

post  insulator as individual  unit shall be minimum  430mm . 

4.32 Following  makes of the Post Insulators shall be acceptable for the supply of 33 
KV & 11 KV Isolator 

 
i) M/s.Jaipur Glass & Potteries, Jaipur. 
ii) M/s.India Potteries, Kolkata. 
iii) M/s.Bikaner Ceramices, Bikaner. 
iv) M/s.CJI  Porcelain, Khurja. 
v) M/s.Vishal Melleable, Ankeleshwar. 
vi) M/s.Allied Ceramices Pvt. Ltd., Kolkata. 
vii) M/s.WSI, Chennai. 
viii) M/s.IEC, Bhopal. 
ix) M/s.MIL, Allahabad. 
x) M/s.Jay Shree Insulators, Vadodara. 
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xi) M/s.Birla NGK Insulators Pvt. Ltd., Halol. 
xii) M/s.MIL, Abu Road. 
xiii) M/s.Sarvana Insulators Ltd., Kurinji Padi, Dist Cuddalore, 

(Tamilnadu). 
xiv) M/s BHEL 

 
4.33 Besides above, the Post Insulators manufactured by the vendors approved by the 

Power Grid Corporation of India Ltd (PGCIL) and National Thermal Power 
Corporation (NTPC) shall also be acceptable. 

 
5. TEST 

The manufacturer is required to conduct following routine tests as per relevant IS on 
the Isolators complete with required Post Insulators  at manufacturer's  works . 

 
5.1ROUTINE TEST : 

 

1. Routine mechanical test on post insulators. 
2. Routine electrical tests on post insulators. 
3. Tests as per IS:2633. 

 
5.2 ACCEPTANCE TESTS : 

 

The following  tests  shall  be  got  conducted  in  presence  of  purchaser's 
representative as per relevant standards at the place of manufacturer before dispatch 
without any extra charges. The tests at Sr. No.1 to 6 are to be carried out on 
completely assembled isolator as per IS:9921(Pt.IV). The sampling for the inspection of 
completely assembled isolators, offered for final inspection shall be on 10% of offered 
quantity(unless otherwise specified). The tests at Sr. No.7 to 12 are to be carried out on 
Post insulators as per IS:2544 and sampling will also be as per same IS, at original 
manufacturerôs works. 

 
1. Measurement of resistance  of main circuit  of Isolator as per IS:9921 (Part.IV). 
2. Mechanical operating test on atleast  one sample selected at random from each 

type & rating. 
3. Mechanical  endurance  test  shall  be  done   as acceptance  test  on one Isolator 

of each type & rating from every lot.  Mechanical  endurance  test  shall  be 
conducted on the main switch  as well  as  earth  switch  of  one disconnector of 
each type  & rating. Bare contacts shall not be acceptable in any case. 

4. Verifications  of  dimensions as  per  approved drawing on one Isolator set of 
each type & rating. 

5. Temperature rise  test on one set of  Isolator  of each rating from the offered lot. 
6. Preece Test  on one Isolator  of  each type  and voltage rating as per relevant IS. 
7  Verification of dimensions of post insulators. 
8. Temperature Cycle Test on post insulators. 
9. Mechanical strength Test on post insulators. 
10. Puncture Test  on post insulators. 
11. Porosity Test on post insulators. 
12. Galvanizing Test on post insulators. 
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5.3 TEST ON BOUGHT OUT ITEMS 

Tests are not required to be performed on boughtout equipments like  terminal 
connectors etc. at the works of manufacturer except operational tests. Furnishing Test 
Certificate of Isolators and Post Insulators from the original equipment manufacturers 
shall be deemed to be satisfactory evidence. Inspection of the tests at Sub-contractors 
works  will be  arranged  by the  supplier whenever required. 

At the option of the purchaser, the material received in the stores may be utilized in the 
field  after receipt of successful test reports from CTL, Jaipur 

 
6.0  TOLERANCE : 

 
Tolerance shall be allowed as per respective /relevant Indian Standards unless 
otherwise  specified. 

 
However,  no negative  tolerance  shall be allowed  on  current carrying parts. 

 
7.0     INSPECTION 

 
All the tests and Inspection shall be made at the place of manufacturer unless otherwise 

especially agreed upon by the tenderer and purchaser at the time of purchase. The 
tenderer shall offer required numbers of post insulators for Purchaserôs inspection and 
after clearance of insulator, he will offer assembled Isolators for purchaserôs inspection. 
The tenderer shall afford the inspection officer(s) representing the purchaser all 
reasonable facilities without charges, to satisfy  him  that the  material  is  being furnished 
in accordance  with  this  specification. The purchaser has the right to have the  tests 
carried out at his own cost by an independent agency whenever there is a dispute 
regarding the quality of supply. 

 
The Inspection may be carried out by the purchaser at any stage of manufacture/ 

before dispatch as per relevant   standard. 

 
Inspection and acceptance of any material under the specification by the 

purchaser, shall not relieve the tenderer of his obligation of furnishing material in 
accordance with the specification and shall not prevent subsequent rejection if the 
material is found to be sub-standard. 

The purchaser reserves the right to insist for witnessing the acceptance/ routine 
testings of the bought out  items. 

 
 
8.1 TEST  CHECKING OF MATERIAL AT STORES 

 
The material received in the stores shall be subjected to the test checking at stores before 
final acceptance of the material, the procedure for the same shall be as under. 
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8.2 SAMPLING 

 
One sample out of each sub-lot / lot consisting of following quantities or part thereof from 
each inspected lot received in stores shall be selected for test checking of material and 
shall be got tested. The selection of sample from the material received at stores shall be 
done as soon as material is received in stores without the presence of the representative 
of the supplier.  However, testing of sample(s) at CTL shall be carried out in the presence 
of representative of the supplier after identification / confirmation by him that sample so 
selected belongs to them. 

 
33 KV 800 Amp. Isolator with & without E.B. with Post Insulatorï 50sets 

11 KV 400 Amp. Isolator without E.B. with Post Insulator  ï 100 sets 

8.1(a) one extra sample of 24 KV post insulator for conducting Puncture test. 
 

8.3 TESTS 
 

The following tests shall be carried out  on the   above items : 
 

a) Visual examination , verification of dimensions, weight and marking as per PO/ 
GTP/ Approved drawing. 

 
b) Checking of current carrying parts as per approved drawings. 

 
c) Post Insulators : -  i) Mechanical strength test. 

ii) Porosity test 
iii) Puncture Test 

 
d) All galvanized parts. -  Uniformity of galvanization test. 

 
In case if the facility for conducting any of the above test(s) is not available at the 

NIGAMôs CTL, the purchaser reserve the right to get such test (s) conducted at any 
independent NABL Test House. 

 
For witnessing of the testing, clear 7 (seven) days notice shall be given  to  the 

supplier by fax/ speed post stating date, time & place where the test is to be 
conducted. In case the supplier do not attend for witnessing the  testing, the testing  shall 
be proceeded and  completed and action be taken as per the contract. 

 
The Officer  Incharge  of  Central Testing Lab (CTL) Jaipur shall  send  copies  of  test 
reports  to  the purchaser, consignees and the supplier. 

 
8.4 CRITERIA FOR ACCEPTANCE 

 
a) Visual examination , verification of dimensions, weight and marking. 

As per Specification/GTP/Approved drawing. 
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b) Checking of current carrying parts as per approved drawings. 
 

If the dimensions of the current carrying metal part are in conformity with approved 
drawings, the material shall be accepted. When the dimensions of above parts are less 
then those minimum specified in the approved drawings but upto a limit of 5%, the material 
contained in the Lot ./ Sub-lot to which the sample belong shall be accepted subject to the 
conditions that the current density in above part is inconformity with contract and 
deductions at the rate of 2% cost of above parts for every 1% or part thereof reduction in 
weight due to less dimensions. The deduction shall be made for weight of above parts 
calculated on the basis of dimensions observed and found less. The weight shall be 
compared with one calculated on the basis of the minimum dimensions for the parts 
approved in the drawings. When the dimensions are less than more  than  5%  as 
compared to the dimensions as per approved drawings, the material contain in the lot/ 
sub-lot to which the sample belongs shall be rejected and shall have to be replaced by the 
supplier. 

 
c)Post Insulators : i)  Mechanical strength test.  ii)  Porosity test iii) 

Puncture test. 

In case of failure of any of samples in any of the above test , the material contained in 
the lot / sub lot received in the stores to which the sample(s) belong shall be rejected. The 
rejected material shall have to be replaced by the supplier free of cost. 

d) All galvanized parts. -  Uniformity of galvanization test. 
 

i) The sample(s) shall be first tested for (n-2) number  of dips where n is specified 
No. of dips in the contract. If the sample does not pass the uniformity of 
galvanization test for (n-2) dips, the material shall be rejected and the material 
relating to relevant sub-lot/ lot to which the sample(s) pertains shall have to be 
replaced by the supplier free of cost. 

ii) If the sample has passed  the  uniformity  of  galvanization  test  for  (n-2) dips, 
then it  shall  be tested for (n-1) dips.  If the sample has not passed  the uniformity 
of galvanization test with (n-1) dips,  the  material  pertaining  to relevant  lot/sub- 
lot shall be accepted with a deduction @ 4% of cost of galvanized material 
parts. 

iii) If  the  sample  passed  the  uniformity  of  galvanization test with (n-1) dips, 
then sample shall be tested  for  last one dip of one minute to  complete  the  test 
for  `n'  dips.  If the sample does  not pass the   uniformity of galvanization test with 
`n' dips, then the  material  pertaining  to relevant  lot/sub-lot  shall  be  accepted 
with  a deduction @ 2% of cost  of  galvanized material parts. 

 

iv) If the sample(s) have passed the test with  number  of  dips as specified in the 
contract (n), then material  pertaining to relevant lot/sub-lot shall be accepted. 
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8.5 TEST CHARGES : 
 

All test charges incurred towards test checking of the material received in our stores shall 
be borne  by  the  NIGAM  except  that  of  personal  expenses  of  the     representative 
of the supplier for witnessing the tests. 

 
 
9.0    OPERATIONS AND MAINTENANCE INSTRUCTION MANUALS: 

 
The successful tenderers shall have to supply three sets of operations and 
maintenance  instruction  manuals  per  set of  isolator  alongwith  the  erection  manual 
and requisite  detailed   drawings  of  the   equipments covered by this specification. 

 
10.0     NAME AND RATING PLATE : 

 
All items of the equipments included in this specifications shall be provided with a 

weather and corrosion proof plate of name/trade mark of manufacturer, rating and TN 
in according with the provision of the IS:9921. The name & rating plate should be 
riveted on base channel. Further there should be proper marking on the base 
channel for identifying RYB phase. 

 
11.0     GUARANTEED TECHNICAL PARTICULARS: 

 
The tenderer shall furnish  the  guaranteed   technical particulars as per relevant IS 

 
12.0     COMPLETENESS OF EQUIPMENT: 

 
All  fittings, accessories or material  which  may have  not   been   specifically   mentioned 
in this specification, but which are usual or necessary for the equipment shall be 
deemed to have been included in this specification. All equipments shall be complete in 
all respect. 

 
13.0        LATENT DEFECTS, ERRORS & OMMISSIONS: 

 
Any material/ equipments or part  thereof  that develops defects, errors or ommissions in 
the apparatus, not disclosed prior to the final acceptance  by  the  purchaser,  but 
occur or are disclosed  during  the guarantee  period,  shall  be  corrected  promptly. 
The equipment or part  thereof shall be  replaced  by  the supplier  free  of  charges and 
all expenses for the transportation, handling, installation of  such replacement  or  any 
other incidental charges  shall be born by the supplier. 
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TECHNICAL SPECIFICATION FOR PURCHASE OF VARIOUS STEEL SECTIONS 
 

1. SCOPE:- 
1.1 This specification covers for design, manufacture, stage testing, inspection & testing 

before dispatch, packing supply and delivery of steel plates, strips, section, flats, bars 
etc. for use in structural work. 

1.2 These sections shall be suitable for welded, bolted and riveted structures and for 

general engineering purposes. 

1.3 Where welding is employed for fabrication and guaranteed weld-ability is required, 

welding procedure should be as specified in IS:9595:1980. 

1.4 All steel items shall be supplied galvanized as per ISS 
 

2.0 Standards: 
 

Except as modified in this specification, the material, and purpose  of  material 

covered under ñSCOPEò clause 1.1 to 1.3 shall confirm to the latest revision with 

amendments thereof the following bureau of Indian Standard & where the relevant 

ISS is not available, the material/equipment should comply the latest B.S.S. 
 

S.No. Bureau  of  Indian 
Standards. ISNo. 

Title 

1 2062 Steel for General structural purpose (Fifth revision) 

2 228 Method of chemical analysis of steel (second 
revision) 

3 1608/1995 Mechanical testing of metals- Tensile testing 
(Second Revision) 

4 1757/1988 Method for charpy impact test (V notch) for metallic 
material (second revision) 

5 3803 Part.I/ 1989 Steel-conversion of elongation values Part.I Carbon 
& alloy Steels (Second revision) 

6 8910/1978 Ground technical delivery requirements for steel & 
steel products. 

7 10842/1984 Testing & evaluation procedure for Y groove 
crackability test. 

8 1786/1985 High Strength Deformed Steel Bars and wires for 
concrete reinforcement. 

9 1599/1985 Method for bend test(second revision) 

10 1052/1985 Rolling  and  cutting  tolerances  for  hot  rolled  steel 
products (Third Revision). 
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3.1 GENERAL TECHNICAL REQUIREMENT 
The technical, parameters to which the steel sections shall confirm are as under:- 

3.2 MECHANICAL PROPERTIES: 

 
a Grade A 

b. Designation Fe 410 W A 

c. Tensile strength min., mpa 410 

d. Yield strength min., mpa <20,  20-40 >40 
mm mm mm 
250 240 230 

e. Elongation  percent,  min.(at  gauge  length 
5.65xSQRT (So) 

23 

f. Internal Diameter of Bend min. 3t 

g. Charpy V Notch Impact energy J, min.  
 

3.3 CHEMICAL COMPOSITION 

a Grade A 

b. Designation Fe 410 W A 

c. Ladle Analysis, percent, Max. C- 0.23 
Mn- 1.50 
S  - 0.050 
P  - 0.050 
Si - 0.40 

d. Supply condition. As rolled 

e. Carbon equivalent (CE) Max. 0.42 

f. De-oxidation mode  
 

3.4 MASS & STANDARD LENGTH 

 

 

S.No 
Name of the Steel 
Sections 

Size in mm Mass in Kg. 
Per Metre 

Required length in 
metre (Standard 
length) 

1 MS Channel 100x50x6 As per ISS 8-11 

2 MS Angle 65x65x6 As per ISS 8-11 

3 MS Angle 50x50x6 As per ISS 8-11 

4 M.S. Flat 50x6 As per ISS 8-11 

 

3.5 TOLERANCE IN STANDARD LENGTH:-  ±5% for all sections 
 
3.6 TOLERANCE IN DIMENSIONS:- As per relevant IS 
3.7 PACKING AND MARKING:- 

a) Packing As per ISS 
b) Marking  The steel sections shall be marked with colour 

code as per IS and each product shall carry a tag or 
be marked with the manufacturer  name or trade mark. 
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3.7 WORKMANSHIP 
 
i) All finished steel shall be well and clearly rolled to dimensions, sections and masses 

specified. The finished material, shall be reasonably free from surface flows, 
laminations, rough/jagged and imperfect edges and other harmful defects. 

ii) Minor surface defects may be removed by the manufacturer. 
 
4.0     IDENTIFICATION MARKING: 

 
Each individual structure / section shall carry a code number conforming to component 
number given to it in the drawing / Bill of material. The code number of approved size 
shall be stamped with a metal dye of 16 mm size on the member and shall be legible. The 
name of manufacturers in suitable code and the word ñIPDSò& ñTN Noò shall also be 
stamped / punched on each individual section with metal dye of not less than 16 mm size. 

 
If the above marking is not found on the material received in the stores, the receipted 
challan shall not be given by the concerned stores. The challan shall only be issued after 
verification of material by the Store officer. 

 
5.1 QUALITY ASSURANCE PLAN: 

 
The bidder shall invariably furnish the following information alongwith his offer, failing 
which the offer shall be liable for rejection. Information shall be separately given for 
individual type of steel section. 

i) Statement giving list of important raw materials, names of sub-supplier for the 
raw material, list of standards according to which the raw material are tested, list 
of tests normally carried out on raw material in presence of bidders 
representatives, copies of tests certificates. 

ii) Information and copies of test certificates as in (i) above in respect of bought out 
items. 

iii) List of manufacturing facilities available 
iv) Level of automation achieved and list of areas where manual processing exists. 
v) List of areas in manufacturing process, where stage inspections are normally 

carried out for quality control and details of such tests and inspections. 

The supplier shall submit the routine test certificates of bought out items and raw material 
at the time of routine testing. 

 
6.0     PACKING & FORWARDING 

 
The various sections of steel shall be packed in such a manner so that same should be 
able to resist hazard involved in transportation, unloading, stacking etc. 

 
7.1 TESTS 
Tests before dispatch:- The various steel sections before dispatch shall be subject to 
following tests as per IS:2062 at the makerôs works. 

ROUTINE TEST/ACCEPTANCE TEST: 
(i) Dimensional checking & visual inspection. 
(ii) Weight checking 
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(iii) Chemical composition test 
(iv) Mechanical properties tests 

 
8.1 INSPECTION 
The  inspection shall be carried out on each lot separately. The following number of 
pieces selected  at random shall  be subjected to inspection/ testing and checking. 

 
a) Workmanship and dimension checking : 1 samples from each 50 MT or 

part thereof. 
b) Chemical test : One sample of each 

section from the entire lot of 
material offered for inspection. 

c)Tensile test : One sample from every 50 MT or 
part thereof of each section. 

d) Bend test : One sample from every 50 MT or 
part thereof of each section. 

All the tests and inspection shall be carried out at the place of manufacturer unless 
otherwise especially agreed upon by the bidder and purchaser at the time of purchase. 
The bidder shall afford all reasonable facilities without charges for the inspecting officer(s), 
to satisfy him that the material is being furnished in accordance with this specification. The 
purchaser has the right to have the tests carried out at his own cost by an independent 
agency whenever there is a dispute regarding the quality of supply. 

 
The inspection may be carried out by the purchaser at any stage of manufacture/ before 
dispatch as per relevant standard. 

 
Inspection and acceptance of any material under the specification by the purchaser, shall 
not relieve the bidder of his obligation of furnishing material in accordance with the 
specification and shall not prevent subsequent rejection if the material is found to be 
defective. The bidder shall keep the purchaser informed in advance, about manufacturing 
programme so that arrangements can be made for inspection. 

 
The test for chemical and mechanical properties shall have to be arranged in presence of 
Inspecting officer at recognized Lab. 
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Schedule-A 
GUARANTEED & OTHER TECHNICAL PARTICULARS FOR VARIOUS STEEL 
SECTIONS 

 
A. GENERAL    
1 Maker's Name   
2 Address for correspondence   
3 Address of Works   
B. STANDARDS & SPECIFICATION  
1 Dimension As specified  
2 Testing As per IS:2062 (Latest 

amended). If not 
supported by test 
certificate of steel from 
main producers. 

 

C. TOLERANCE  As per IS:1852-1985 
(Latest amended) 

 

Mechanical properties:  
a Grade A  
b. Designation Fe 410 W A  
c. Tensile strength min., mpa 410  
d. Yield strength min., mpa <20,  20-40 >40 

mm mm mm 
250 240 230 

 

e. Elongation percent, min.(at 
gauge length 5.65xSQRT 
(So) 

23  

f. Internal  Diameter  of  Bend 
min. 

3t  

g. Charpy V   Notch   Impact 
energy J, min. 

-  

Chemical composition  
a Grade A  
b. Designation Fe 410 W A  
c. Ladle Analysis, percent, 

Max. 
C- 0.23 
Mn- 1.50 
S  - 0.050 
P  - 0.050 
Si  - 0.40 

 

d. Supply condition. As rolled  
e. Carbon equivalent (CE) Max. 0.42  
f. De-oxidation mode   

Mass & standard length : As specified. 
Tolerance in Dimension : As per relevant ISS: 
Marking  :The steel sections shall be marked with colour 

code as per ISS and each product shall carry a 
tag or be marked with the manufacturer name or 
trade mark. 

Signature of Bidder 
Name   

Designation_    
Common authorized seal of bidder 



97  

 

TECHNICAL SPECIFIICATION FOR SUPPLY OF SUB-STATION STRUCTURE FOR 
MOUNTING OF 11/0.4 KV TRANSFORMERS ON DOUBLE POLE / 33 KV LINE DP 
STRUCTURE/ 33 KV SUB-STATION STRUCTURE AND SUB-STATION STRUCTURE 
FOR SINGLE PHASE 16 KVA DT 

 
1. SCOPE 

This specification covers fabrication, testing & delivery of fabricated steel items as a 
complete package, complete in all respect as per GTP/Drawings (to be provided by 
the purchaser to the successful bidder). The steel sections generally used, tentative 
unit weight of fabricated item is as per GTP. The final bill of material for the purpose 
of payment shall be prepared and submitted by the supplier after approval of model 
assembly by the purchaser. 

 
2. STANDARDS : 

 
All materials and equipments shall comply in all respect with the requirements of 
the latest edition of the relevant Indian Standard Specification(s) except as 
modified in this specification. Where the relevant ISS is not available, the material / 
equipment should comply the latest BSS. All the items should be made / 
fabricated/tested from steel sections conforming to IS:2062 (latest amended). 

 
3. DRAWING & MODEL ASSEMBLY : 

 
3 sets of drawing shall be furnished by the successful bidder based on JVVNL 
drawing for according approval of  the purchaser before commencement 

4. MARKING 
 

Each individual structure / section shall carry a code number conforming to 
component number given to it in the drawing / Bill of material. The code number of 
approved size shall be stamped with a metal dye of 16 mm size on the member and 
shall be legible. The name of manufacturers in suitable code and the  word 
ñIPDSò& ñTN Noò shall also be stamped / punched on each individual section with 
metal dye of not less than 16 mm size. 

 
If the above marking is not found on the material received in the stores, the 
receipted challan shall not be given by the concerned stores. The challan shall only 
be issued after verification of material by the Store officer. 

 
5. INSPECTION, TESTING & CHECKING : 

 
The finished product before acceptance shall be subject to inspection in respect of 
workmanship, checking of dimension/weight & testing as per requirement of 
relevant IS:2062 (latest amended), approved drawings and bill of material, at the 
suppliers works if not supported by test certificates of main producers viz. 
SAIL/TISCO/RINL. The certificate for type test (chemical composition & mechanical 
properties test) issued by prime producer(s) shall be furnished along with the 
inspection call to the SE(TW), otherwise testing shall be arranged at independent 
Lab on the cost of supplier. The certificate and relevant invoices shall be in the 
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name of the firm on whom the order is placed by the Nigam. In case bidder use 
the steel sections manufactured by prime producers then the inspecting 
officer shall verify and record in the inspection report regarding stamping and 
mark of prime producers. The certificate(s) in the name of other parties/ sources 
shall not be accepted and in such cases the tests for chemical and mechanical 
properties shall have to be arranged in the presence of inspecting officer(s) at 
recognized lab. 

 
The supplier shall present the latest Calibration Certificate(s) of testing instruments/ 
equipments to be used for the testing of the material covered in the purchase order 
to the authorized inspecting officer/inspecting agency of the purchaser. The testing 
instruments/ meters/ apparatus etc. should be got calibrated by the supplier from 
time to time from independent test laboratory/ house having valid accreditation from 
National/ Accreditation Board for testing and calibrating laboratories for testing 
equipments/ original manufacturer having trace ability to NABL/NPL or equivalent. 

 
The calibration certificate(s) should not in any case be older than one year at the 
time of presenting the same to the inspecting officer/inspecting agency of the 
purchaser. The testing instruments/equipments should be duly sealed by the 
Calibrating agency and be indicated in the calibration certificate(s). 

 
The  following  facilities  are  to  be  provided  by  the  supplier  at  his  own  cost  to  the 
inspecting officer of JVVNL. 

 
(d) Suitable accommodation. 
(e) Local conveyance between arrival point, place of stay, works and departure 

point. 
(f) The supplier shall assist in arranging return ticket and reservation on the request 

of the inspecting officer for which the payment shall be made by the inspecting 
officer. In case of joint inspection, single or shared double room 
accommodation shall be provided. 

 
6. TESTS 

Test before dispatch:- The various steel section/structure before dispatch shall be subject 
to following test as per IS:2062( latest amendment) at the manufacturerôs works 
Routine test/acceptance test 

(i) Dimensional checking and visual inspection 
(ii) Weight checking 
(iii) Chemical composition test 
(iv) Mechanical property test 

 
 
 
7. SAMPLING: 

The inspection shall be carried out on each lot separately.  The following number of pieces 
selected at random shall  be subject to inspection/ testing and checking. 

a) Workmanship and dimension checking  : 3 % samples from finished item. 
b) Chemical test : One sample of each steel section 

from the entire lot of material 



99  

offered for inspection. 
c) Tensile test : One sample of each steel section 

from every 50 MT or Part thereof. 
d) Bend test : One sample of each steel section 

from every 50 MT or Part thereof. 

8. TOLERANCE IN DIMENSIONS : 

The  tolerance(s) shall be permissible as per IS: 1852: (latest amended). Further the 
following tolerance(s) on fabricated items will also be allowed. 

i) Tolerance in over all length ± 3mm 
ii) Tolerance in edge dimensions (centre of hole to end) ±2mm 
iii) Tolerance in hole centre ±2mm 
iv) Circular holes No tolerance 
v) Weight Tolerance +2% to (-) 4% 

 
9. GUARANTEED TECHNICAL PARTICULARS : 

The bidder shall furnish  the guaranteed  technical particulars  of the material as required 
in the schedule-A by mentioning  specific figures therein. Any item of the GTP left unfilled 
or simply written as per ISS etc. shall be considered as incomplete GTP and such tender 
is liable to be rejected. 

 
10. PACKING AND FORWARDING 

The finished items complete in all respect dully inspected and cleared for dispatch, shall 
have to be delivered in Nigam's stores located anywhere in Jaipur Discom by Road. 
Unloading of material  at store(s)   is  Suppliers responsibility. 

 
11. CRITERIA FOR ACCEPTANCE 

The inspected material should be strictly in accordance to the GTP of the specification 
otherwise the material shall be treated as rejected and shall not be accepted. 

 
12. WEIGHT 

 
The weight of structure shall mean the weight of structures calculated byusing standard 
sectional weights of all steel structural members of the sizes indicated in the fabrication 
drawings and/or subsequently revised drawings and bill of material without taking into 
consideration the reduction in weight due to drilling of bolt-holes, skew cuts, chamfering 
etc. or the increase in weight due to galvanization. 

The material shall be acceptable if found within permissible tolerance limit i.e. +2% and 
(-)4%. 
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DETAILS OF APPLICABLE STANDARDS / SPECIFICATION/ MANUALS : 
 

 

The  material  shall  comply  with  the  relevant  provisions  made  in  the  following  Indian 
Standards Specification (now BIS) with latest amendments. 

 
1 IS:2062: (Latest amended) Raw material and Method of testing 

2 IS:1852: (Latest amended) Rolling & cutting Tolerance 
 

 

All materials and sections shall comply in all respect with the requirement of latest 
addition of relevant Indian Standard Specification except as modified in this Specification . 
Where the relevant ISS is not available, the material / sections should comply with the 
latest BSS. All the item should be made/ fabricated from steel sections conforming to 
IS:2062: (latest amended). Rolling and cutting tolerances for hot rolled steel products shall 
be governed as per IS:1852:(latest amended). 
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SCHEDULE-A 
 

GUARANTEED & OTHER TECHNICAL PARTICULARS FOR SUB-STATION STRUCTURE 
FOR MOUNTING OF 11/0.4 KV TRANSFORMERS ON DOUBLE POLE UNDER 

 
A. GENERAL : 

 
1. Name  of firm : 
2. Address for correspondence : 
3. Address of Works : 

 
B. STANDARDS & SPECIFICATION : 
1. Dimension : As per approved drawing. 
2. Testing 
a) Steel : As per IS:2062:  (Latest amended). If not supported 

by test  certificate of prime producers. 
C. TOLERANCE : 

 
a) Steel : As per IS:1852:(Latest amended) 
b) Length : +/- 3 mm 
c) Edge dimensions : +/- 2 mm 
d) Hole centre : +/- 2 mm 
e) Weight tolerance : +2% to (-) 4% 

 
D) GUARANTEED WEIGHT OF STRUCTURE : As per BOM 
E) Properties of steel (for class `A') 

 

(a) Chemical composition. 
(i) Carbon % (Max.) 0.23 
(ii) Manganese % (Max.) 1.50 
(iii) Sulpher % (Max.) 0.05 
(iv) Phosphorus % (Max.) 0.05 
(v) Silicon % (Max.) 0.40 
(vi) C.E. % (Max.) 0.42 
(b) Mechanical Properties : 
UTS(Mpa) Min. 410 
Y.S.(Mpa) Min. 240 
El (%) Min. 23 

 
 
 
 
 
 
 
 
 
 

 
Signature of Bidder 

Name    
Designation_    
Common authorized seal of Bidder 



102  

TECHNICAL SPECIFICATION FORHEAT SHRINKABLE TYPE CABLE JOINTING AND 
TERMINATION KITS  FOR  33 KV AND 11 KV  XLPE CABLES 

 
1.1 SCOPE: 

This specification covers the design, manufacturing, testing and supply of Heat- 

Shrinkable type cable straight-through joints and cable end termination kits as per 

IS:13573(Pt.2)/2011 suitable for use with and installation on 33 KV and 11 KV XLPE 

aluminum conductor cables . 

 
1.2 The cable accessories specified in this specification i.e., cable end terminations, 

either indoor or outdoor, and straight- through, shall be  complete  in  all 

respects. Such complete set of accessories shall be termed as kit hereinafter in 

this specification. 

 
1.3 Termination and  jointing kits  shall  be  heat-shrinkable type of proven  make and 

of a design and type which have already been extensively used and fully type 

tested. The offered kits shall be easy in handling and simple to install without much 

skill , with minimum tools at site. 

 
2.1 TYPE 

 
2.2 Termination Kits & Joints shall be heat shrinkable type for 33 KV & 11 KV XLPE 

cables suitable for  Outdoor and Indoor Cable End Terminations and Straight 

Through Joints 

 
2.3 It is not the intent to specify completely herein all the details of the design, 

manufacture & assembly of cable accessories; however, cable accessories shall 
confirm in all respects to a high standard of design & workmanship and be capable 
of performing in continuous commercial operation upto bidders guarantee in a 
manner acceptable to the purchaser, who will interpret the meanings of the 
drawings and specifications and shall have the power to reject any works or 
material which in his judgment are not in accordance therewith. The cable 
accessories offered shall be complete with all components necessary for the 
effective and trouble- free operations. Such components shall be deemed to be 
within the scope  of  supplier's  supply  irrespective  of  whether  they  are 
specifically brought out in this  specification  and/ or  in  the commercial order or 
not. 
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2.4 SYSTEM PARAMETERS 
 

1. Nominal operating voltage 33 kV rms 11 kV rms 

2. Maximum system voltage  : 33 kV rms 12 kV rms 

3 Frequency (Hz.): 50 +/- 1.5 50 +/- 1.5 

4. Number of Phases 3 3 

5. Type of Earthing Solid Solid 

6. Environmental conditions Humid  Tropical  Climate  with  polluted 

atmosphere ,and/or , direct burial in 

water- logged ground. 

7. Basic Insulation Level 170 kV (Peak) 75 kV (Peak) 

 
 

2.5 SERVICE CONDITIONS 
 

(A) The cable accessories to be supplied  against  this  specifications shall  be  suitable 

for continuous &  satisfactory operation under climatic  conditions listed below: 

 
S.No. Particulars  

i) Peak ambient air temperature in shade ( C̄) 50 C̄ 

ii) Minimum ambient air temperature ( C̄) 0 C̄ 

iii) Maximum avg. ambient temp. over 24 Hrs. in shade ( C̄) 40 C̄ 

iv) Maximum temperature attainable by an object 60 C̄ 

V) Maximum relative humidity (%) 100 % 

vi) Maximum altitude above mean sea level 1000 mtrs 

vii) Maximum wind pressure (Kg./Sq.Mtr.) 100 

viii) Number of months of tropical monsoon conditions 4 months 

ix) Average No. of rainy days per annum 100 

x) Average Annual Rainfall in cms. 10 to 100 

 

(B) The  kits shall be provided with  protection against  rodent and termite attacks. 

 
2.6 DESIGN FEATURES. 

 
The  following  considerations shall  be  taken  into account in the design of the product, 

material properties and the components of the jointing and termination kits. 

 
i) Electrical stresses at the screen cut back in case of XLPE cables shall be 

controlled to a safe value. The stress control may be either through stress 
control  tubing / stress control cone or other suitable means. The bidder shall 
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furnish details of the technique employed by them for stress control in cable- 
end terminations / straight-through joints. The application of stress control 
system shall be safe, foolproof and  independent of cable  jointersô  skills. 
The stress control  method used should  withstand  expansion and contraction 
of the cable during load cycling. 

 
ii) The cable end termination and jointing kits shall be so designed so as to prevent 

discharge/ leakage at the cut back and nicks / scratches on XLPE insulations. Full 

details of the method of discharge prevention shall be indicated by the bidder in 

their offer. 

 
iii) The cable end termination and jointing kits shall be so designed so as to give 

track - resistant erosion and weather resistant protection to the cable insulation. 

The outdoor end terminations and straight through joints shall be totally sealed 

against ingress of moisture of environment. 

 
iv) All Outdoor End Termination kits as well as 33 kV Indoor End Termination kits shall be 

provided with rain (weather) sheds or creepage-extending petticoats. These shall 

be non-tracking , weather resistant, hydrophobic and have smooth surface to 

deflect any water/ dirt etc. The design of these rain (weather) sheds or creepage- 

extending petticoats shall avoid any shed to shed conducting path under heavy 

rain conditions. 

 
v) The cable end terminations & jointing kits shall be class 1 as defined in IEEE 

standard 48/1996 with latest amendments. Documentary proof shall be required to 

prove compliance in this regard without which the bid may be ignored. 

 
vi) The lugs and ferrules provided should be suitable for compacted conductors and 

should withstand thermal short circuit of 250 deg. centigrade. 

 
2.7 GENERAL REQUIREMENT FOR CABLE END TERMINATIONS / STRAIGHT- 

THROUGH JOINTS. 

 
i) The term heat shrinkable refers to extruded or moulded polymeric  materials 

which are cross linked to develop elastic memory by irradiation method and 

supplied in expanded  or  otherwise  deformed  sizes/  shapes,  subsequently 

heating in a strained state to a temperature above the shrink temperature 

resulting in  the material  recovering or shrinking to its original shape. 

 
ii) (a ) The stress control tubes used in heat shrinkable cable accessories shall have 

volume resistivity of minimum 1,00,00,000 ohm meters for both terminations & 

straight through joints. The relative permittivity shall be minimum 15. Bidder shall 

furnish documentary evidence confirming adherence to these along with the offer. 

Further, impedance  of  stress control   tubes shall  not  change  over   a range of 
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temperature from 0 C̄ to 125 C̄. The stress control tubes must have a thermal 

endurance equivalent to 35 years life. The impedance should also remain constant 

in spite of the difference in stress which will exist within the sleeve due to heating 

effect within the conductor and the temperature of the environment. 

 
b) Bidder must submit graph showing effect on the impedance value of stress 

control tube due to effects of stress, temperature variations and thermal ageing of 

minimum 10,000 Hrs. with the offer. 

 
c) Copies of test reports on the critical components used in the joints & terminations 

be furnished as per as per IS:13573(Pt.2)/2011, be furnished along with the offer. 

iii) The heat shrinkable polymeric material to be used for external leakage insulation 
between the high voltage conductors and grounds should be non-tracking, weather 
and erosion resistant and hydro-phobic in nature. A heat-shrinkable flexible 
polymeric tubing, preferably coloured red, and possessing non-tracking erosion 
and weather resistant properties shall work as an external covering for the cable 
covers. 

Rain - Sheds (skirts) provided should be of same material as the non-tracking tube 

specified in the paragraph above. Copies of test reports, confirming the non-tracking tubes 

and rain-sheds (skirts) meeting the above requirements shall be furnished along with the 

offer. 

 
iv) Since the sealants or adhesives to be used between the heat shrinkable materials 

and XLPE cable shall be exposed to high electrical stresses, they must be track 

resistant. Documentary evidence shall be furnished in this regard along with the 

offer. 

 
V) All cuts/ nicks inadvertently occurred to XLPE insulation must be rendered 

discharge free by using suitable discharge suppression compound. 

 
vi) The heat shrinkable tubes may be either extruded or moulded type. 

vii) The higher wall-thickness of heat shrinkable tubes / sleeves shall be preferred to 

counter the effect of erosion due to pollution. 

 

 
2.8 OTHER REQUIREMENTS 

 
i) The kit shall be suitable for storage  without deterioration  at a temperature upto 50 

Deg. C and shall have unlimited shelf life. Conducting paints having limited shelf 

life are not acceptable. 

 
ii) Proper stress control, stress grading and non tracking arrangement in the 

termination shall be  offered  by  means  of proven methods, details of  which  shall 
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be elaborated in the offer. Detailed sectional view of  assemblies shall be 

submitted along with the offer. 

 
iii) The straight through joints shall be suitable  for underground  buried installation 

with incorporated back-fill and chances  of flooding  by  water.  The  straight 

through joints should be absolutely impervious to the entry of water. The 

manufacturer shall use  proven  technology  and  design to prevent entry of water 

or any other liquid inside the straight through joints and cables. 

 
iv) The end termination kits shall provide for total environmental sealing of the cable 

crutch and at the lugs end. The details of the environmental sealing provided shall 

be submitted along with the offer. 

 
v) Provisions for effective screening over each core shall be made and the bidder 

shall categorically confirm  this aspect in the offer. 

vi) The materials and components not specifically stated in the specification but 

which are essential  for satisfactory  operation  of the cable shall be  deemed  to 

be included in the kit without any extra cost. 

vii) The terminations / joints shall be of better tracking resistant properties and fully 

reliable earthing system to maintain continuous contacts with screening/ armouring 

as the case may be. 

viii) The armour / earthing arrangement shall form part of the terminations/ joints and 

shall  be  protected from erosion either by suitable tape or tube. 

 
ix) The terminations/ jointing kits shall have provision for shield connection and 

earthing whichever required. 

 
x) The fault level as well as duration withstand capacity of termination / jointing kits 

should be strictly matching with the parameters of cables for which the kits are 

intended to be used. 

xi) The trade / brand name of the manufacturer, shall be embossed / engraved or 

suitably marked with indelible ink / paint for the purpose of identification on the 

tubings and components which are visible from the outside. The words ñJVVNLò 

along with the trade / brand name of the manufacturer, TN No. , month / year of 

manufacture, size etc. shall be suitably printed / marked on the  kit packing/Cartoon 

 
xii) Suitable creepage extension/ rain protection sheds for outdoor cable end 

terminations shall be provided. 

 
xiii) Adequate provisions for eliminating the  chances of  entrapment  of air at steps 

formed by semicon screen shall be made. 
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xiv) The terminations/ joints shall be supplied in kit form. All insulation and sealing 

materials, consumable items, conductor fittings, earthing arrangements and lugs 

etc. should be provided . 

 
xv) The bidder  shall furnish the constructional features of material offered. 

 
xvi) An instruction manual in English and , optionally in Hindi script, indicating the 

complete method/ proceedings adopted for installation of kits, preferably with 

more diagrams/ pictorial presentation shall be supplied with each kit. Various 

items, quantity thereof included in each kit must be indicated in the instruction 

manual / packing slip provided in the kit packing. 

 
2.9 CABLE SIZE AND ITS REQUIREMENT 

 
If the design of the cable jointing kits is such that same kit is suitable for more than 

one of the cable sizes mentioned at clause 3.06 , then the bidder shall furnish the 

details of kit number and  corresponding cable sizes for which the kit is suitable. 

 
2.10 CIRCULAR SHAPED CONDUCTOR:- 

 
The terminations/  jointing kits offered shall be suitable  to  be  used  on  circular 

compacted  XLPE cable  conductor. 

 
2.11 LUGS/ FERRULES 

 
Requisite number and size of lugs/ ferrules depending upon the type of the cable 

shall be provided in the kit. Lugs  and  Ferrules shall be of crimping  type , shall confirm 

to the relevant standards in case of  XLPE cables. 

 
2.12 EARTH/SCREEN CONTINUITY 

 
i) Screen continuity by using tinned copper mesh and earth continuity by tinned 

copper braids of appropriate size shall be provided  for  transfer  of  screen/ 

earth in straight through joints. 

ii) Tinned copper braids of appropriate size along with copper lugs of proper size 

shall be provided for the continuity of screen/ armour along with adequate 

clamping arrangement. 

 
2.13 EARTHING 

 
Earthing  shall  be  as  per  relevant  standards  and the  details  of  the  earthing 

arrangement offered for  the cable accessories shall be submitted along with the offer. 
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2.14 FIRE RESISTANCE 

 
The  cable end  terminations  and straight-through  joints  shall  be  fire  resistant. 

The  components of  kits  shall have flame retardant property. 

 
2.15 INTERCHANGEABILITY 

 
The components of different size of the kits shall be interchangeable between more 

than one cable sizes in case the need so arises. Bidders should indicate the range / limits 

of such interchangeability. 

 
2.16 EASY INSTALLATION 

 
The bidder shall offer complete material and components for each kit so as to 

make one termination/ joint complete in all respects. The bidder shall indicate the list of 

the material/ components with the supplied quantities of each for each type of cable end 

termination and straight-through joint. 

 
i) The detailed bill of material and installation instructions shall be provided  with 

each kit for verification by the purchaser's inspecting officer and  at  Nigam's 

stores / site. 

 
ii) All components shall be sealed separately and marked clearly for the purpose of 

identification of each component. All components shall be supplied in a single 

package as a complete kit for one termination/ joint and shall bear the 

manufacturer's name and the cable size or range of cable sizes for which the kit 

can be used. 

 
2.17 SUPERVISORY ERECTION & COMMISSIONING 

 
The successful bidder shall provide free services of a trained jointer / foreman / 

erector ( hereinafter referred to as jointer ) for installation / jointing all 33 kV cable end 

terminations and straight-through joints. The jointer of the supplier shall be duly trained 

and certified by the manufacturer for supervision of installation of the cable accessories. 

The jointer shall direct the sequence of installation. The jointer shall correct in the field 

any errors, omissions on the part of the bidder, in order to make the equipment and 

material perform properly in accordance with the intent of this specification. The jointer 

shall be responsible for any damage to the accessory during his work as well as for any 

damage resulting from faulty or improper installation. The purchaser shall provide 

adequate number of skilled / semi- skilled workers as well as all ordinary tools and 

consumable T&P items used in the work such as LPG gas / kerosene. The purchaser shall 

not  be  responsible  for  any  other  expenses  such    as erector's  insurance  against 
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personal injuries to the jointer etc. Special tools such as LPG torch, if required for 

jointing, erection and  commissioning , shall be provided by the supplier  at his  cost. 

 
2.18 GUARANTEED & OTHER TECHNICAL PARTICULARS 

 
(A) The bidder shall furnish the  guaranteed and  other technical particulars of  the  kits 

(B) The bidder shall highlight the various technical aspects and salient features of the 

kits offered by them. 

 

 
2.19 TESTS 

 
1) TYPE TESTS 

 
a) The bidder shall furnish valid and authenticated type test certificate as per 

IS:13573(Pt.2)/2011 from a Govt. approved/ a Govt. recognized/ NABL accredited 

laboratory/ ILAC i.e. International Laboratory Accredited laboratory / ILAC i.e 

International Laboratory Accrediation Cooperation ( In case of foreign laboratory) 

 
b) The bidder should furnish documentary evidence in support of the laboratory whose 

type test have been furnished, that the said laboratory is a Govt/ a Govt. approved/ 
a Govt. recognized/ NABL accredited laboratory/ ILAC accredited ( in case of 
foreign laboratory) 

 
c) Such type test certificates should not be older than Seven years as on the 

date of bid opening. 

 

d) Bids not accompanied with requisite type test(s) certificate not older than 

Seven years as on the date of bid opening, shall be treated as non- 

responsive. 
 

 

2) ACCEPTANCE TESTS 

 
A) The following tests shall  constitute as Acceptance tests: 

 
(i) Visual examination 

(ii) Verification of bill of material / kit contents. 

(iii) Dimensional check including verification of lengths of tubes as given in the 
GTP. 

(iv) Tensile strength 

(v) Ultimate Elongation 

(vi) Longitudinal shrinkages 

(vii) Dielectric strength 

(viii) Volume Resistivity 



110  

(ix) Torchability / Recovery -as per manufacturerôs standard 

(x) Tracking Resistance ( as per ASTM 2303 ) 

 
The above tests shall be carried out in the presence of the Purchaser's 

representative as per relevant prescribed standards , latest amended and the sampling 

plan shall be 1% subject to minimum of one No. of assorted size/type for each voltage 

rating i.e. 33 kV and 11 kV separately. 

 
3) ROUTINE TESTS 

 
The bidder must specify the details of the routine tests being  conducted  at their 

Works along with  the standards applicable in their offer. 

 
2.20 INSPECTION 

 
The supplier shall provide the facilities to  carry  out  the prescribed acceptance tests 

on selected samples from the lot offered at one or more testing laboratories. The 
samples from the lot shall be selected  by  the  inspecting officer or the person 
authorized by purchaser. 

 
All the tests shall be arranged and carried out as per the procedures laid down in 

respective specifications as per latest amendment in the presence of purchaser's 

nominee. 

 
The suppliers should satisfy themselves that the material offered are  in 

accordance with the term of contract and fully confirms to the required specifications by 

carrying out a thorough pre-inspection of each lot before  offering  the same for inspection 

to the purchaser. Such pre-inspection on the part of the supplier shall minimise the 

chances of rejection during inspection. 

 
2.21 LIST OF KIT CONTENTS 

The bidder shall furnish the lists of kit contents and shall also confirm unlimited 

shelf-life of the  kits. 
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TECHNICAL  SPECIFICATION  FOR GALVANISED  STEEL  STAYSETS  OF  SIZE 
16X1800MM AND 20x2400 MM 

 
1.1 SCOPE 

 
This specification covers the design, manufacture, inspection, testing before 

dispatch, supply and delivery F.O.R. destination anywhere in Jaipur Discom of hot dip 
galvanized steel stay sets of size 16x1800 mm and 20X2400( oiled threads) with G.S. 
Anchor plates, as per  pattern-1 of BS:16/1974. 

 
1.2 Size 20X2400 mm 

 
Hot dip galvanised steel stay sets of dia 20mm, 2400 mm long (oiled threads 

complete with ratchet nut, GS anchor plates size 380x380x4 mm ( having square hole 
size as 22 x 22 mm in centre) & fitted with cast iron cross head and steel  bow dia 14 
mm conforming to pattern-1 of BS:16/1974 

 
1.3 Size 16X1800 mm 

 
Hot dip galvanized steel stay sets of dia 16mm, 1800 mm long (oiled threads 

complete with ratchet nut, GS anchor plates size 300x300x4 mm ( having square hole 
size as 18 x 18 mm in centre) & fitted with cast iron cross head and steel  bow dia 12 
mm conforming to pattern-1 of BS:16/1974 

 
2.0    PRINCIPAL PARAMETERS : 

 
The hot-dip galvanized steel stay sets and anchor plates shall strictly conform to 

BS:16/1974 with latest amendments thereof as per pattern-1 in all respect, except 
herein  otherwise stated. The ratchet nut and the cross  head  bow  shall be having three 
(3) cuts in place of six(6) . The dimensions of the cross head portion of the bow of each 
type of stay set shall be as per the drawing enclosed at Appendix-A (i) & (ii). 
Tolerances in dimensions shall be governed by the values  appearing  at  Schedule of 
GTP. 

 
The stay sets shall have galvanizing as per BS:729/1961 part-I with latest 
amendments thereof and  shall be galvanized by hot dip galvanization process. 

 
3.0  GENERAL TECHNICAL REQUIREMENTS : 

 
i)  The rod and bow shall be free from flaws  and  other   defects,  shall be of good 

finish and the cross head  shall  not  fail,  draw  and  deformed when the assembly 
is tested to  fracture  as  their full section by tensile  strength.  The  ratchet  nuts 
and ratchet face of each cross head shall be well  formed,  so that any nut and 
any cross head of the appropriate size shall provide good ratchet action.  The 
treads of stay sets shall be cut after galvanising and shall be lubricated with good 
quality of mobile oil  to prevent  rusting. 

 
(ii) The rods and bow shall be of steel suitable to  give strength as per table of tensile 

strength as at 5.2(a) below: 
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(iii) The cross head may be made of forged mild steel/ hot rolled steel. The ratchet nuts 
shall be of steel or malleable cast iron. 

 
(iv) The side of each bow shall be well riveted into the cross head ( sound/strong iron 

casting) & shall not draw when the complete assembly is tested to fracture by 
tensile  stress. 

(v) In case of galvanized steel stay sets & anchor plates, all the ferrous metal parts 
shall be smoothly & continuously hot dip galvanised with zinc, the nuts shall have 
neat fit so that they can be turned easily through out the length of the threads on 
the bolts & nuts shall be capable of developing the full strength  of  the  bolts. 
The galvanising shall satisfactorily withstand the test  specified  BSS:729/1961 
Part.I with latest amendments. 

(vi) The parts of stay sets of the same type  shall be strictly interchangeable. 
 

(vii) The steel anchor plates shall be clearly cut off and punched and shall be free from 
cracks after punching. 

 
(viii) The rods, bows and plates shall strictly conform to table 3 and 6 of BS:16/1974 ( 

stay rods No.13 M & 15 M & anchor plates No.23 M1 & 45 M1) in respect of 
dimensions etc. and figure 4& 5 (Pattern-I) in respect of shape etc. The 
dimensions of the cross head portion of the bow shall be as per the drawing 
enclosed at Appendix-A of this section. 

 
4.1 TEST : 

 
4.2 TEST BEFORE DESPATCH : 

 
The G.S.Stay Sets and accessories shall be subjected  at manufacturer's works before 

dispatch to the following test(s) as per BS/IS. 
 

A) ROUTINE TEST ON EACH UNIT AS PER RELEVANT STANDARD : 
 

The dimension of the stay rods, bows and plates  shall  strictly  conform to table 3 and 6 
of BS-16/1974 (Stay  rods  No.13  M  &  15 M and anchor plates No.23 M-1 &  45  M-1) 
in respect of dimensions etc., and fg. No.4 & 5 (Pattern-1) in respect of shape etc. the 
dimensions of cross head portion of  the bow shall be as per drawing 

 
4.3 ROUTINE / ACCEPTANCE TEST : 

The following tests shall be got conducted in presence of Purchaser's representative. 
 

a) TENSILE TEST : 
 

The  finished stay sets when subject to  tensile  test shall comply with the requirement 
of the tensile strength as per the table given below: 

 

S.No. Diameter of rods Breaking load 

1. 20 mm 96 KN 

2. 16 mm 62 KN 

( 1 KN = 101.972 Kgf) 
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b) HOT DIP GALVANISED TEST : 
 
The finished stay  sets  when subject to dip test  in standard copper sulphate 
solution  for  the  testing of galvanization  quality should be able to witnessed four  dips of 
one minute each as per BS:729/1961 Pt.I with  out any copper deposits on the surface. 

 
The  weight  of zinc coating should not be less  than  610  grams per sq.m  for rods 

and 460 grams per sq.m for plates as per BS:729/1961 Pt.I. 
 
4.4 SAMPLING PLAN FOR INSPECTION: 

 
Since the sampling procedure/ plan  has  not  been mentioned  in  the BS:16/1974, 

the following sampling plan shall be applicable for inspection testing/ checking of  the 
stay sets. 
(i) FOR TENSILE STRENGTH TEST : 1 out of 1000 Nos. 

CRITERIA FOR CONFORMITY  : 
 

If one or more sample(s) fail, twice the number  of  samples  originally  tested 
shall be selected and shall be subjected to the test. If there is no failure among these 
samples, the lot or the sub lot shall be considered to have satisfied the requirement of 
this test. If one more sample(s) of the  second sample fails, the lot or sub lot  represented 
by  the  corresponding samples shall be considered not to have passed the test. 

 
(ii) FOR PHYSICAL DIMENSIONAL CHECKING AND GALVANISATION TEST: 

 
The sampling plan will be as under : 

 
The lot offered for inspection, be divided in sub lot not exceeding 5000 Nos. 

sets for each sub lot. Acceptance or otherwise of sub lot shall be determined on the 
basis of performance of the samples selected from it as per details mentioned as 
under : 

 

Size of sub-lot Sampl 
e size 

Sample 
size  for  re- 
inspection 

Permissible Failure 

From Ist 
sample size 

From total 
samples including 
re- inspection 

n1 n2 c1 c2 

Upto 1000 2 4 0 1 

1000 to 2000 4 8 0 1 

2001 to 3000 6 12 1 2 

3001 to 5000 10 20 1 3 
 

4.5 CRITERIA FOR CONFORMITY 
 

Sub lot shall be considered as conforming to  the  requirement  of  the acceptance 
test if the Nos. of failure found in  first samples selected as per Col. No.2  of  above 
table, are upto the No. mentioned in Col.4 If  the  No  of  failure  is  more than or equal to 
the sample mentioned in Col.5 lot shall be considered as not conforming to the 
requirement  of acceptance and shall be rejected. If the  No.  of  failure is between c1 and 
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c2, a second sample of n2 stay  sets  shall be selected and subjected to acceptance test. 
If the number of failure in the  two  samples  sizes  (n1+n2) combined  is  less than c2, 
the lot shall be considered as conforming to the requirement of acceptance tests 
otherwise  it shall be considered to have failed. 

 
4.6 TOLERANCE ON TEST RESULTS : 

 
As per BS:16/1974 and GTP of specification . 

 
The purchaser reserve the right to conduct all test(s)  on stay sets after arrival at  site and 
the  contractor  shall  guarantee tests certificate under actual service condition(s). 

 
5.1 INSPECTION 

 
5.2 All the tests (as mentioned at  Clause  5.1 and 5.2)  and Inspection shall be made 

at the place of manufacturer unless otherwise especially agreed upon by the 
bidder and purchaser at the time of purchase. The bidder shall afford the 
inspection  officer(s)  representing  the  purchaser  all reasonable  facilities 
without charges, to satisfy him that  the  material  is  being  furnished  in 
accordance with this specification. The purchaser has the right to have the tests 
carried out at his own cost by an independent agency whenever there is a dispute 
regarding the quality of supply. 

 
5.3 The Inspection may be carried out by the purchaser at any stage of manufacture/ 

before dispatch as per relevant   standard. 
 
5.4 Inspection and acceptance of any material under the specification by the 

purchaser, shall not relieve the bidder of his obligation of furnishing material in 
accordance   with  the  specification  and shall  not  prevent  subsequent  rejection 
if the material is found to be defective. The Bidder shall keep the purchaser 
informed in advance, about manufacturing programme so that arrangements can 
be made for  inspection. 

 
5.5 The purchaser reserves the right to insist for witnessing the acceptance/ routine 

testings of the bought out  items. 
 
5.6 The Bidder shall give 15 days advance intimation to enable the purchaser to 

depute his representative for witnessing the acceptance and routine tests. The 
inspection  charges would be to the purchaser's account. 

 
6.1 DOCUMENTATION : 

 
6.2 All drawing(s) shall conform to International Standard Organization (ISO) `A' 

series of drawing sheet / Indian Standards Specification IS:656. All drawing(s) 
shall be in ink and suitable for microfilming. All dimension(s) shall be in SI  Units. 

 
6.3 List of drawing(s) and documents : 
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The bidder shall submit  four  sets  of  drawings,  complete  with  fully 
dimensioned elevation, cross  sectional  and longitudinal section drawings  of  each type 
of  material  and  its assemblies.  All drawings shall be to  scale  with   full details. 

 
All important dimensions being given therein and the material of  which each 

part is made of  shall  be  clearly   indicated.   The drawing of cross head portion and 
bow and tolerance in the dimensions as per this specification shall be forming a part of 
contract. 

 
The manufacturing of the equipment shall strictly be in accordance with the 

approved drawings and no deviation shall be permitted without the written approval of 
the purchaser. All manufacturing and fabrication work in connection with the equipment 
prior to the approval of the drawing shall  be at  the supplier's risk. 

 
The equipment shall conform to high standard of engineering,  design 

workmanship and latest revisions of relevant standards at the time of ordering and 
purchaser shall have the power to reject any work or materials which in his judgment, is 
not in  full accordance herewith. 

 
 
7.1 MARKING: 

 
Each bow of stay sets  shall be provided with the following marking : 

 
a) Name of Manufacturer or Trade Mark. 
b) IPDS/TN Noééé 

 
The marking on bow should be embossed during the course of casting. 

 
8.0   TEST CHECKING OF MATERIAL 

 
The material received shall  be  subjected  to the test checking at CTL  before 

final acceptance of the material, the procedure for the same  shall  be as under : 
 
 
9.1 SAMPLING 

 
One sample out of each sub-lot / lot consisting of following quantities or part thereof in 
case of each type of G.S. Stay Set from each inspected lot received in stores shall be 
selected for test checking of material and shall  be got  tested. 

 
I. G.S Stay Set of size 16X1800 mmï 1000 sets. 
II. G.S Stay Set of size 20X2400 mm ï 1000 sets. 

 
The selection of sample from the material received at stores shall be done as soon as 
material is received in stores without the presence of the representative of the supplier. 
However, testing of sample(s) at CTL shall be carried out in the presence of 
representative of the supplier after identification / confirmation by him that sample so 
selected belongs to them. In case the supplier disputes that the selected samples does not 
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pertain to them,  then fresh sample shall be selected in the presence of the representative 
of the supplier and test(s) be carried out. 

 
 

10.1 TESTS 
 

The following tests shall be carried out on the above items : 
 

a) Visual Examination, Verification of Dimension(s), weight and marking Test 
b) Tensile strength test. 
c) Galvanisation (Uniformity) Test. 

 
10.2Only those tests shall be conducted at CTL for which facility with CTL is available. 

 
10.3 CRITERIA FOR ACCEPTANCE 

 
a)Visual Examination, Verification of Dimension(s), weight and marking . 

 
As per specification/ ISS/ BIS 

 
b) Tensile strength test. 

 
In case of failure of sample in tensile strength test the material contained in the lot / 
sub-lot to which the  sample  belongs, shall be rejected.  The  rejected  material  shall 
have to be replaced by the supplier free of cost. 

 
c) Galvanisation (Uniformity) Test. 

 
i) The sample(s) shall be first tested for (n-2) number of dips where (n) is specified 

number of dips in the contract. If the sample(s) does not pass the uniformity of 
Galvanisation Test for (n-2) dips, the material shall be rejected and  the 
material relating  to  relevant  lot  /  sub-lot  to  whichsample(s)  pertains shall 
have to be replaced by the supplier free of cost. 

 
ii) If the sample  has  passed  the  uniformity  of  Galvanisation Test for (n-2) dips, 

then it shall be tested  for  (n-1)  dips.  If the sample has not passed the uniformity 
of Galvanisation Test with (n-1) dips, then material pertaining to  relevant lot / sub- 
lot shall be accepted with a deduction @ 10% of cost of material. 

 
iii) If the sample has passed  the  uniformity  of  Galvanisation  Test  with  (n-1) 

dips, then sample shall be  tested for last one dip of one minute to complete the 
test for `n' dips. If the  sample does not pass  the  uniformity  of  Galvanisation 
Test with `n' dips, then the material pertaining to relevant lot/ sub-lot shall be 
accepted with a deduction  @ 5% of cost of material. 

 
iv) If the sample(s) have passed the Test with number of dips as specified in the 

contract (n), then material pertaining to relevant lot / sub-lot shall be accepted. 
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11.0. TYPE TEST REPORTS : 
 
11.01 The bidder shall furnish valid and authenticated type test certificates from a 

Govt. approved / Govt. recognized / NABL Accredited laboratory / ILAC i.e. 

International Laboratory Accredited Laboratory (in case of foreign laboratory) 

of similar rating and design of tendered material/ equipment. Such type test 

certificates should not be older than 05 years as on the date of bid opening. 

For this purpose date of conducting type test will be considered. 

The type test certificate by in house laboratory of tendering firm even if it is a 

Govt. approved / Govt. recognized / NABL accredited / ILAC accredited, shall 

not be accepted, in case of their own tender. This will not apply if tendering 

firm is Govt. company / public Sector undertaking. 

11.2 The bidder should furnish documentary evidence in support of the laboratory 

whose type test have been furnished, that the said laboratory is a Govt. / a 

Govt. approved / a Govt. recognized / NABL accredited laboratory / ILAC 

accredited (in case of foreign laboratory). 

11.3 The type test certificates shall be furnished either in original or copy duly 

attested by notary. 

11.4 The bids of only those bidders shall be considered to be meeting the type test 

criteria who furnishes complete type test certificate with the bid as per above 

provision. 
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TECHNICAL SPECIFICATION FOR THE SUPPLY OF DANGER PLATES FOR 33/11 
KV & 11/0.4 KV SUB-STATIONS 

 
1.0 SCOPE 

 
This specification covers the fabrication, manufacture,  testing, checking & supply of 
Danger Label/ plates for 33/11KV & 11/0.4 KV Sub-Stations. Before despatch of 
material, the inspection testing & checking will be witnessed by the representative of the 
purchaser. 

 
2.0   SPECIFICATIONS & STANDARDS: 

 
The  relevant ISS  to which  this  material  shall  conform are indicated as below:- 

 

S.NO. Bureau of Indian Standards Title 

a) IS:2551-1982 ( Latest amended) For general checking 

b) IS-5-1978 ( Latest amended) For  colours  for  ready  mixed  paints  an 
enamels. 

c) i. IS:3972 (Pt.2/Sec.1):1985 For resistance to citric acid at room 
temperature and boiling temperature. 

ii) IS:3972 (Pt.2/Sec.1)1985 For low & high voltage tests for detecting 
and locating defects. 

iii) IS:3972 (Pt.1)Sec.1):1982 For production of Specimen for testing. 
 

3.0 DIMENSIONS:- 
 
 

 

S. Items Nominal thick- Other dimension as per ISS 
No.  ness of M.S.  Length Width 

Plate (Min.) in mm in mm. 

1. Danger 1.6mm 250 200 
Plates IS-2551/1982  (latest amended) 
for 33/11 KV & 
11/0.4 KV 
Sub-stations. 

 
 

 
4.0  Material 

 
The Danger plates shall be made from mild steel sheet of at least 1.6mm thick 

and vitreous enameled white with letters, figures and conventional skull  and  cross 
bones in signal red colour conforming to IS-5-1978 on the front side and rear side should 
be enameled black. The edges & rear side should be enameled black. Holders  for 
fixing the plates should be drilled not punched. 
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5.0 TESTS:- 
 

In order to ensure that Danger plates conform to the specification the following tests 
are to be carried out:- 

 
a) Visual Examination. 
b) Dimensional check including checking of thickness of M.S. Plate and weight. 
c) Test for weather proofness. 
d) Checking of thickness of enamel. 
e) Resistance to citric acid at room temperature. 
f) Low & high voltage tests for detecting and locating defects. 

 
6.0 INSPECTION:- 

 
The number of samples of danger plates selected at  random from the lot shall be in 
accordance with the  table  given below:- 

Lot 
size 

First sample 
for  tests 
a,b,c, d,e & f. 

sample size for 
checking of 
thickness of steel 
plate & 
enameling. 

Permissible 
Rejection 
number. 

Second 
sampling. 

Permissible 
Rejection 
number 

a) Upto 500 5 1 0 2 

b) 501 to 800 7 2 0 3 

c) 801 to 1300 10 4 0 3 

d) 1301 to 3200 15 6 1 4 

e) 3201 to 8000 25 8 2 5 

f) 8001 & above 35 10 2 7 
 

The checking of the thickness of M.S. plates and enamelling on the plates number of 
samples as per Column 3 is acceptable provided the rejection of the samples is not more 
than the number mentioned in column 4. 

 
In the event of rejection being more than the number in Column 4 double the sampling 

as per Column 5 be done. Incase of rejection of samples is beyond the number 
mentioned at 6, the lot shall be considered rejected. 

 
On inspection/ testing/checking, if the material is found acceptable  as per above criteria 

the purchaser's representative shall seal the material, before dispatch. 
 

7.0  MARKING 
 

The essential information that would be necessary to identify the manufacture of 
Danger Plates such as JVVNL/TW/IPDS /TN Noé.. shall be marked in such a manner & 
position on the plates that it does not interfere with the other information and should be of 
permanent nature. 
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8.0  TEST CHECKING OF MATERIAL AT TESTING LABORATORY: 
 

The  material  received  in nigam  shall  be  subjected  to  the  test  checking  at  testing 

laboratory before final acceptance of material. The procedure for testing shall be as under: 

i) SAMPLING 
 
One sample out of each sub lot/ lot of (1000 Nos.) thousand Nos. or part thereof from 
each inspected lot received in stores shall  be  selected from each store for test checking 
of material and shall be got tested. The selection of sample from the material received at 
stores shall be done as soon as material is received in stores without the presence of the 
representative of the supplier. However, testing of sample(s) at CTL or else where as 
arranged by the JVVNL shall be carried out in the presence of representative of the 
supplier after identification / confirmation by him that samples so selected belong to them. 

 
ii) TESTS 

 
The following test shall be carried out on the above samples : 

 
a) Visual examination , verification of dimensions, weight and marking as per 

GTP/ISS/Specification/ approved drawing. 
 

iii) CRITERIA FOR  ACCEPTANCE 
 

Visual Examination, verification of dimensions, weight and markingas per Specification/ 
GTP/ ISS/approved drawing. 

 
iv) TEST CHARGES : 

 
All test charges incurred towards test checking of the material received in our stores 

shall be borne by the  NIGAM  except  that  of  personal  expenses  of  the representative 
of the supplier for witnessing the tests. 

 
9.0 PACKING 

 
You  shall pack the material in the suitable  wooden  cases  so  that  the material 

may not be damaged in  the transit and also remain protected from the atmosphere. 
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TECHNICAL  SPECIFICATION  OF 36  KV INDOOR  TYPE VACUUM CIRCUIT  
BREAKERS 

 

1.1  SCOPE : 
 

This specification covers the design, manufacture, assembly, testing at 
manufacturer's works before dispatch, supply, delivery of 3 pole, 50 Hz, 36 KV 
switchgear and control gear panels for indoor installation fitted with 36 KV vacuum 
circuit breakers including voltage transformers, current transformers, metering 
instruments, protection relays etc. The power system is with neutral solidly earthed. 
The equipment offered shall be safe, reliable and compact to install. The 
workmanship shall be of high order. The circuit breaker and protective devices 
shall be of latest design so as to ensure rapid and efficient interruption of fault 
current, low arc energy, small arcing time, complete phase segregation and 
freedom from fire hazards. 

 

1.2  STANDARDS : 
 

The circuit breaker/metal enclosed switchgear, Voltage transformers, current 
transformers and all other equipment shall also comply with the requirement of 
latest edition of relevant Indian standards. Deviation from the standards and this 
specification if any, should be brought out in the tender and justified. Voltage 
transformer and current transformers shall be mounted within the panels. The 
governing standard shall be : 

 
 
 

S. 
 

No. 

IS/IEC Reference Specification 

1. IEC-62271/ 100-200 High Voltage Switchgear & Control gear 

2. IEC-298 A.C. Metal ï enclosed and control gear for rated voltages 
above 1KV and including 72.5KV 

3. IS-3427 A.C. Metal ï enclosed and control gear for rated voltages 
above 1KV and including 52KV. 

4. IS-8623 Specification for Low Voltage Switchgear and Control gear 
assemblies. 

5. IS-13118 

IEC-56 

Specification for High Voltage AC Circuit Breakers. 

6. IEC-529 Degrees of Protection. 

7. IS-5578 & 11353 Marking and arrangement for switchgear bus bar main 
connections and auxiliary wiring. 

8. IS-325 Specification for 3 Phase Induction motors. 

9. IS-2629 Recommended practice for hot dip galvanizing of iron and 
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  steel. 

10. IEC-137 Bushing for AC Voltages. 

11. IS-3347 Porcelain Transformer Bushings. 

12. IS-5561 Terminal Connectors 

13. IS-3156 Voltage Transformers 

14. IS-2705 Current Transformers 

15. IS-3231 Electric relays for power protection. 

16. IS-13010 - 

17. IS-13779 Static Energy Meters 

18. IS-8686 Static Protection Relays 

19. IS-1248 Electrical measuring instruments 

20. IS-2099 High Voltage Porcelain Bushings. 

21. IS-10118 Minimum clearances for Outdoor Switchgear. 

22. IEC-694 Common Clauses for High Voltage Switchgear and Control 
gear. 

23. IEC-60255 & 

IEC-61330 

Numerical Relays 

 

Equipments  conforming  to  any  other  internationally accepted  standard(s) 
which ensure(s) equal or better quality than the standard(s) mentioned above 
would also be accepted. In case the tenderers wish  to  offer  equipment 
conforming to other standards or alternative offer which tenderer considers 
advisable by reason of his own manufacturing requirement and experience  would 
be acceptable provided descriptive matter, literature and  complete  certificates 
are submitted pointing out that the equipment/devices/arrangements as offered 
are equal  or superior to that required by the  accompanying  specification  with 
full justification. They shall furnish English translation of the relevant standards 
where the equipment conforms to any other standards. Salient points  of 
difference between the standards adopted and those mentioned above shall be 
brought out. 

 

1.3  a)  PARTICULARS  OF SYSTEM :  
 

i) Nominal system voltage : 33 KV 
ii) Highest system voltage : 36 KV 
iii) Frequency : 50 Hz 
iv) No. of phases : 03 
v) Neutral earthing : Effectively earthed 
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b)  SERVICE CONDITIONS  : 
 

The equipment should operate satisfactorily under the climatic  conditions 
specified in this specification. The reference maximum ambient Air temperature 
may be taken  as 50 Deg. C. as against 40 Deg. C. The permissible 
temperature rise for various equipments offered should therefore be derated 
accordingly. 

 

 

1.4  PRINCIPAL  PARAMETERS 

 

1.3.1  IRCUIT  BREAKERS : 

 
a) Rating and characteristics of circuit breakers : 

1. No. of poles 3 
2. Class : Indoor 
3. Rated voltage : 36 KV 
4. Rated insulation level 
a) Light-ning impulse voltage : 170 KV (Peak) 
b) One minute power frequency  : 70 KV (rms) 

withstand voltage. 
5. Rated frequency : 50 Hz 
6. Rated normal current : 800 A 
7. Short circuit breaking capacity  : 25 KA 
8. Short time withstand current : 25 KA 

for 3 secs. 
9. Protection class : IP 5X 
10. Maximum opening time : Less than 3 Cycles 
11. Rated operating sequence : O-0.3 Sec.-CO-3min-CO 

 
12. Minimum operations at full 100 

rated short circuit breaking 
current. 

13. Rated Breaking Capacity 
i) Symmetrical : 25 KA 

ii) Asymmetrical : As per relevant Standards 
14. Rated making capacity : 2.50x25 KA 
15. Operating Mechanism : Motor operated Spring charged closing 

mechanism. 
16. Heater/Lamp/Socket : 240 V A/C 

 
17. Control Voltage : 110V DC 

 

 

b)   Characteristics   of  the  operating  mechanism  of   Circuit   breaker   
and associated  equipment :  

 

i) Method of operation : The circuit breakers shall be equipped with power operated 
mechanism to operate all the three phases simultaneously using 220/240V 
universal motor operated spring closing mechanism.   The circuit   breakers   shall 
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also be provided with hand operated spring closing mechanism. The Circuit 
Breaker shall have electrical and mechanical tripping arrangements under various 
conditions. In case of spring closing mechanism no main spring of the mechanism 
shall be plated, powder coated or given any other treatment so that spring property 
is not lost. 

 
ii) Number  and  type of spare,  auxiliary  switches  :  Adequate  number of spare 

auxiliary switches/ contacts  both  of normally open and normally close type  but 
not less than eight each shall be provided on the circuit breaker for use in the 
indication and controlling scheme of the circuit breaker. 

 
vii) Rated supply voltage and rated supply frequency : The rated voltage for the 

auxiliary supply shall be  240 V, 50 Hz AC supply. 

 

1.3.2  DESIGN  CRITERIA  
 

The bidder shall quote 36 KV Indoor type Vacuum Circuit Breakers 
conforming to M-2 class only. The equipment will be used in high voltage system 
having characteristics as listed in the specification. The  equipment  will be 
installed indoor in a hot, humid and tropical atmosphere. 

 
All equipment, accessories and wiring shall have tropical protection, involving 
special treatment of metal and insulation against fungus, insects and corrosion. 

 
The maximum temperature in any part of the equipment at specified rating shall not 
exceed the permissible limits as stipulated in the relevant standards and this 
specification. 

 
The equipment shall be capable of  withstanding  the dynamic  and  thermal 
stresses of listed short circuit current without any damage or deterioration. 

 
The safety clearances of all live parts of the equipment shall be as per relevant 
standards. 

 

 

1.3.3  CONSTRUCTIONAL FEATURES : 
 

a) The circuit breakers shall be triple pole metal clad truck mounted horizontal 
drawout type enclosed in cubicle made of CRCA sheet steel of minimum 3 mm 
thickness and shall comply with latest edition of relevant IS. The cubicle/ panels 
shall be vermin proof and dust tight. The cubicle shall be of folded type 
construction. The switchgears and control gear shall be complete with all 
necessary supporting frame work, nuts and bolts etc. for securing the same to the 
floor. The operating mechanism shall operate (close/open) all the three phases 
simultaneously. The operating mechanism, links etc. should be accessible for 
maintenance. Mechanical safety shutters should be provided between breaker and 
panel. Engagement and disengagement of auxiliary supply should be automatically 
linked through the movement of the truck so that in service condition auxiliary 
supply is automatically made. All six terminals shall brought out of cubicle through 
appropriate class of cable termination and sealing kits. All the breakers shall be 
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supplied with necessary clamps suitable for appropriate current ratings. Suitable 
arrangement of earthing on the switchgear and control gear panels shall be 
provided. The arcing contacts shall be made of homogeneous special alloy so that 
surge voltages are reduced to negligible level and multiple arc reignition is 
eliminated. All the connecting bus bar & current carrying parts shall be made of 
copper for these  indoor  circuit   breakers. 

 
b) For indoor panels, SWITCHGEAR (circuit breakers, CTs, PTs etc.) and control 

gear (relays, meters etc.) shall be mounted on the same panel. A set of air 
insulated electrolytic copper bus bars having maximum current density 1.5 Amp./ 
mm2 with minimum cross sectional area of 720 mm2 with PVC sleeves or PVC 
insulation are to be provided for all indoor switchgear panels.  The switchgear 
panels shall be provided with the arrangement for extending the bus bar and inter- 
connecting bus bars. Their supports, nuts and bolts etc. will be supplied loose. 
The region of such  inter  connection  shall normally be blanked on panels. The 
bus bars should be of electrolytic copper with permissible limits of current density. 
Size of the bus bar and current density should be specified in the tender. The bus 
bar conductor shall conform to IS:8034. The bus bar shall be rated for 25KA for 3 
Seconds. 

 

c) The following safety interlocks & features are required to be provided in the 
breaker:- 

 

1)  For  VCB Chamber  
 

i) Rack in Operation from Test to Service:- 
 

It should not be possible to rack in the VCB Truck unless & until the VCB is 
in switched off condition, VCB chamber door is closed, LV Control plug is 
connected & locked and the Cable earthing switch (if provided) is switched 
off. 

 
ii) Rack Out Operation from Service to Test:- 

 

It should not be possible to rack out the VCB Truck unless & until the VCB is 
in switched off condition. 

 
iii) For earthing switch in cable chamber: 

 

It should not be possible to operate the earthing switch unless & until the 
respective VCB Truck is in test condition. 

iv) The movement of VCB shall be duly interlocked so that it can not be racked 
in to service position in pre closed condition & it is not possible to rack out 
from service position in pre closed condition. Any attempt to close the VCB 
into intermediate position shall be blocked by sustained mechanical tripped 
command overriding on to the mechanism to avoid closure of the contacts of 
VCB. Any attempt to cause the movement of VCB shall initiate the tripping of 
a VCB and only thereafter the movement shall be facilitated. 
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v) The mechanism  shall be trip free type with inherent capability of O-CO 
operation. 

vi) The Circuit Breaker should be designed in such a manner that there should 
be proper metal compartmentalization of the various circuit breaker parts 
such as breaker chamber, Bus bar chamber & Cable chamber. 

vii) Test and service position limit switches shall be provided. 
viii) The provision should be made to avoid accidental contact & access to the 

high electrically stressed area by providing appropriate touch to safe metal 
screens when the VCB is posed into service position inside the cubical. 

ix) No separate VCB handling trolley shall be required to insert the VCB inside 
the panel. The VCB shall be floor rolling type. 

x) The VCB should be provided with proper interlock for the secondary 
isolating plug & socket type contacts so that it is not possible to insert the 
VCB from the test to service position unless the secondary plug socket is 
connected & it is not possible to remove the secondary plug socket into 
intermediate position & in service position. 

xi) The insulation used shall be non hygroscopic & non deformable type and it 
should be free from any partial discharge when exposed to sustain over 
voltages. 

xii) The VCB shall be completely type tested as per IEC 62271-100/200 or ISS. 
xiii) The operating instruments like switches etc shall be placed at height less 

than 1900mm. 
xiv) The total height of the panel should not exceed more than 2700mm and 

width should not exceed 1200mm. 
xv) The panel should be designed totally on air clearances basis with no 

dependency on the external shrouds & add on insulations. 
xvi) The panel shall have epoxy spout insulators between the bus bar & VCB 

chamber to have proper compartmentalization. 
xvii) The bus risers shall be epoxy coated and should be integral part of the spout 

bushings. 
xviii) Entire bus bar compartment is provided with solid insulation scheme to have 

less dependency on the inter phase barriers. 
xix) The panel shall have rigid sheet steel construction for better stability and 

shall be self standing without the external bracings. 
xx) The panel should be designed to have gravity operated self resetting type 

pressure relief flaps to have internal arc fault proof design. 
xxi) The panel should have integral foundation frame. 
xxii) The CTôs shall be top terminal CTôs and mounted on the panel base frame to 

facilitate easy mounting and serviceability. 
xxiii) Adequate cable termination space of around 700mm shall be provided with 

facility to terminate 3 cables of 3CX400 sq. mm size. 
xxiv) Panel should be provided with independently operated, insulated type non 

metallic shutters with pad locking facility. The shutters shall automatically 
operate with the VCB trolley movement. 

 
 

xxv) The multi-core cable entry should be provided optimally from front or rear 
side of the panel. The necessary arrangement of cable entry from Left Hand/ 
Right Hand side through self standing side cable boxes should also be 
made. 
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xxvi) Hinges of door shall be consealed type to avoid rusting and obstructive 
opening of the door. 

xxvii) The quality of welding shall be good and there should not be any lumps and 
splatters on the panelò. 

xxviii) All the gasket shall be of chemically treated neoprene. 
xxix) Hole & Pin locking (Check nut) arrangement should also be provided while 

fixing the vacuum interrupter at bottom side. 
 

1.3.4  VACUUM CIRCUIT  BREAKER : 

 
The three phase vacuum circuit breakers will have three interrupters (one interrupter per 

phase) mounted on same carriage. The interrupters shall be air insulated in 
epoxy resin tank or with epoxy resin phase barriers. Each interrupter shall have 
fixed and moving contacts in sealed envelope  having  vacuum below  10-6 torr. 
The metallic bellow shall permit axial movement of moving contact and act as 
vacuum seal. The contacts shall have requisite mechanical strength and good 
electrical and thermal conductivity and shall  be  made  of  copper  chromium 
alloy. Complete literature of  vacuum bottles shall be furnished with the tender. 

 
The  vacuum  interrupter  should  be  housed  in  epoxy  pole  unit  and  make  of  Vacuum 

Interrupter should be BEL, CGL, SIEMENS, ABB & ALSTOM /AREVA, MEGAWIN only. 

 
 

1.4  VOLTAGE TRANSFORMERS : 

 
1. Highest equipment voltage : 36 KV 
2. No. of phases : 3 
3. Insulation level 
a) Impulse withstand voltage : 170 KVP 
b) One minute power frequency 

withstand voltage on : 
i) Primary winding : 70 KV rms 
ii) Secondary winding : 2 KV rms 

4. Frequency : 50 Hz. 
5. Transformation ratio : 33000/110 V 
6. Rated output : 30 VA / phase 
7. Accuracy class : 0.5 
8. Winding connection : Star/Star 
9. Rated voltage factor : 1.2 continuous and 1.5 for 30  seconds 
10.Type of insulation : Resin cast 

 
VTs shall be provided with HRC type fuses on  the secondary side. The VT 
fuses on primary side shall also be provided  with all safety precautions.  One of 
the secondary terminals of the VTs shall be solidly earthed. The panel shall be 
provided with draw out of 3 Nos. Single Phase Voltage Transformers. 
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1.5  CURRENT TRANSFORMERS : 
 

1. Rated voltage : 36 KV 
2. Insulation level 

a) Impulse withstand : 
 

170 KVP 
 voltage 

b) One minute power 
frequency voltage on 
i) Primary winding : 

 
 

 
70 KV rms 

 

3. 
ii)Secondary winding : 

Frequency : 
03 KV rms 
50 Hz 

4. Rated continuous thermal : 
current 

120% of rated primary current  

5. Short time thermal rating  : 25 KA for 3 Sec. 

6. Transformer CTs of ratio : 400-200/5-5A. 
7. Rated output/accuracy etc.  for CTs. 

Core-I Core-II  
a) Rated output  

 
 

30 VA 15 VA 
However VA burden 
should not be less than suitable for 

A.C. series trip requirement with 
shunt trip arrangement. 

b) Class of accuracy 5P 0.5 S 
c) Accuracy limit factor 15 - 
d) Purpose Relaying Metering 

8. Max. instrument security - 5 
factor 

9. Type of Insulation  Resin Cast 

 
36 KV current transformers shall be single phase. The core shall be of high grade 
non ageing laminated silicon steel of low hysterisis loss and high permeability to 
ensure high accuracy for both normal and fault current. 

 
1.6  The rating of secondary winding shall be 5 Amps. However, the current transformers 

will have to satisfy the requirement of rated VA burden, class of accuracy, 
accuracy limit factor and short time thermal rating as have been specified in 
clause No. 3.5 at all transformation ratio. Magnetization curves  corresponding  to 
all secondary taps must  be submitted with the tender. 

 
The ratings of current transformers of all  classes regarding ratio error, knee 
point voltage, resistance of secondary winding etc. shall have to be co-ordinated 
with the requirements  of  protective  relays  and protection scheme, without any 
extra cost. 
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1.7 Before commencement of supplies one No. panel with circuit breaker, VT etc. will 
have to be subjected to temperature rise test without extra  charges  in  the 
presence of our Inspecting Officer. 

 
1.8 The tenderer shall also furnish along with the tender, complete general 

arrangement, schematic and outline diagrams indicating the mounting 
arrangement and position of current transformers, voltage transformer terminal 
blocks etc. Type of current transformer  and  voltage  transformer  employed 
shall also be clearly stated. 

 

1.9   INDICATING  AND INTEGRATING  METERS/INSTRUMENTS  :  
 

1.9.1 All indicating instruments shall be of switchboard type, back connected, suitable for 
flush mounting and provided with dust and vermin proof cases for tropical use 
and finished in suitable colour. All instruments shall have practical laboratory 
means for adjustment of accuracy. Only analog type indicating instruments 
shall be acceptable. The limits of errors for ammeters/voltmeters shall be those 
permissible for class 1.0 or better instruments as  per IS:1248. The ammeters 
and voltmeters shall be suitably scaled to indicate  the  current/voltage  for all 
the rating of current/voltage transformers. A phase selector switch with four/six 
position shall be used to measure the current/voltage of each phase/line. The 
meters shall be located at eye level to  facilitate  observation  of readings 
correctly. 

 

1.9.2  A.C. Static HT Trivector Meter : 

 
3 phase 4 wire A.C. Static H.T. Trivector meter  of  accuracy  class  0.5S  for 

measurement of energy as per latest specification of JVVNL with DLMS protocol, shall 

be provided  on each Outdoor VCB Kiosks. 

Following makes of HT TVMs are acceptable: 
 

i) Secure 
 

ii) L&T 
 

iii) ABB/Elster 
 

iv) Schlumberger 
 

v) Genus Infra 
 

Any other make being procured by Nigam shall also be acceptable. 
 
 

1.10  RELAYS : 
 

The circuit breaker shall be fitted with shunt trip coil for operation on Numerical 
Over Current and Earth Fault relay. The coils should be rated for 110VDC operation on 
station battery. 
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Three phase protection relays shall be Numerical Over-current & Earth Fault 
protection having 3 element for over current and one for earth fault protection with instant 
trip. The setting for over-current shall be 50-200% (continuous range) and for earth fault 
element from 5 to 80% (continuous range). These relays shall be non directional with 
selectable curve for all standard IDMT curves. The numerical relays shall have following 
features:- 

i. Self Diagnosis 
ii. Minimum last five abnormal events recording (over current & earth fault) 

indicating fault current and phase, along with Date & Time. 
iii. On-line display of current. 
iv. Communicable with open Protocol having RS-485 port. 
v. Instantaneous Over-Current Protection with adjustable timer. 

vi. Breaker Failure detection. 

vii. In-built Circuit Breaker Trip Circuit Supervision function during pre closing 

and post closing of Circuit Breaker. 

viii. DC supervision. 

ix. Very low burden on CT (less than 0.5VA) 

x. Continuous monitoring of moduleôs internal hardware and alarm 

generation in case of failure of any critical components. 

xi. 5 Digital Output contacts for local alarm as well as tele-signalling. 
 

 
The relay shall be numerical type mounted in flush pattern on the panel board. The 

relay should be rated for 5 Amp. CT secondary. The relay should conform to relevant ISS. 

The tenders shall furnish the detail in this regard along with the offer. 

All the relays shall be provided with test blocks in panel so designed that the relays 
may be tested in situ. The relays should have provision of testing either through test block 
or test plug easily accessible by injecting the voltage / current/frequency (as applicable) 
from external testing instruments /source without first disconnecting/ reenergizing the 
primary electrical circuit protected by the relays.  Facilities for isolating the tripping circuit 
during such testing shall also be provided. 

Relay TTB shall have trip bypass arrangement. 
 

The requirement of test block shall not be applicable in case of drawout type relays 

which can be tested by using test plug without removing the relay from its casing. 

The testing facilities provided in the relays shall be specifically stated in the bid.  One 

test plug with five panels or part thereof are to be supplied. 

The Following makes of Relays are acceptable:- 
 

a. Areva. f. JVS 
b. ABB. g. SEL 
c. Easun Reyrolle h. ASHIDA 
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d. C&S i. MEGAWIN 
e. Crompton j. Stelmec 

 
The  technical suitability of  relays/schemes  may also be examined by Protection Wing & 
acceptability will be judged appropriately. 

 
The bidder must furnish type test reports as per relevant ISS/ IEC along with bid to 

suit the environmental conditions of our State, in respect of the relay (of the type and 
design offered) which should have been type tested in NABL accredited test laboratory in 
respect of such tests for which the lab has been accredited (for Indian make Relays)/ 
CPRI/ Nationally accredited testing laboratory (for Foreign make Relays). These type test 
reports should not be older than five years from the date of opening of bid. Bids without 
Type Test reports will be treated as Non-Responsive.Any other equivalent make of 
relays shall also be acceptable subject to prior approval of S.E.  (TW),  JVVNL, 
Jaipur. 

1.11  WIRING  : 
 

All wiring shall be of switch board type consisting of copper conductor of 1.5 Sq. 
mm. for alarm / annunciation / control circuits and 2.5 Sq.mm. for CT and all other 
Circuits insulated with polyvinyl chloride insulation suitable for 660 Volt service 
and in accordance with relevant IS:732. Polyvinyl Chloride used shall have 
excellent resistance against burning, moisture, oil and vermin and shall be finished 
with clear colour. Rubber insulated wiring shall not be acceptable.  Tenderers 
shall furnish the details of method being adopted  by  them  for  Joint/ 
Connections. 

 
All instruments and Panel wiring shall be  of  heat resisting and self extinguishing 
type in compliance with IS. Plastic or porcelain cleats of the  limited 
compression type shall be used for holding wiring runs. All  wires  shall be suitable 
for bending to meet the terminal studs at right angles. Metal cases of all 
apparatus mounted on panels shall be separately earthed by means of copper 
wire or strips. The following colour scheme of the wiring shall be used as per 
IS:375. 

 
a) AC three phase circuits : 

 
i) No.1 Phase : Red. 

No.2 Phase : Yellow. 
No.3 Phase : Blue 

 
ii) Neutral Conductor : Black 

 
iii) Connection to Earth  : Green 

 
b) D.C. circuits : Grey 
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1.12  MIMIC DIAGRAM : 
 

For indoor panels painted colour bands shall be used for the mimic bus. The mimic 
diagram shall be on eye level. Equipments such as  current  transformers, 
voltage transformers  etc.  shall  be  represented  by  suitable  symbols.   The 
colour shall be Red Shade 537 of IS-5. 

 
1.13 INDICATING LEDs: 

 
Indicating LEDs shall be provided on the control board to indicate the following: 

 
1. Visual  indication  of ON and OFF position  of  each circuit breaker. 
2. Trip circuit healthy indication. 
3. Auto trip indication for each circuit breaker panel. 
4. VT supply indication. 

 
 

Each lamp body shall be of moulded insulation and shall be able to withstand a 
high voltage test of appropriate value. All LEDs shall be suitable for 240 V AC 
supply and shall have low power consumption and shall provide a wide angle of 
illumination of sufficient intensity for comfortable viewing. A glass of appropriate 
colour shall be screwed into the front of the LED. The design of LED shall be such 
as to facilitate replacement of defective LEDs. An engraved label indicating the 
purpose  of the LED shall be provided  with  each LED. 

 
1.14 TEST TERMINAL BLOCKS : 

 
Two nos. test terminal blocks shall be provided one for testing of relays and other 
for testing meters. They shall be of switch board, back connected type for front of 
panel mounting. The test blocks shall provide complete isolation of meters, 
instruments, etc. and the arrangement shall be such that testing power could be 
connected at the test block from any external source or may be taken from the 
instrument transformers. Provision shall be made for short circuiting current 
transformers. Suitable sealing arrangement shall be provided in test terminal 
blocks. 

 
1.15 FERRULES : 

 
Ferrules engraved/printed with the same number, letters or symbols  as 
indicated in the connection and wiring diagram shall be provided on the terminal 
ends of all wires for identification of circuits for inspection and maintenance. 
Ferrules shall be of strong and flexible insulating material with glossy finish to 
prevent adhesion. They shall be engraved / printed and clearly marked and shall 
not be effected by dampness. Ferrule numbering shall be in accordance with 
IS:375. The  same ferrule number shall not be used on wires in different  circuits on 
a panel. 
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1.16  SPACE FOR CABLES AND CABLE GLANDS : 
 

Sufficient space for receiving the cables inside the switch board at the bottom of 
the cubicles and mounting arrangement for the terminal cable glands shall be 
provided. Cable gland plates should be above the ground level for the ease of 
working. 

 

 
1.17  PAINTING & FINISHING: 

 
All interiors and exteriors of switchgear enclosure, breaker mechanism etc shall be 

finished and painted to produce a neat, fire resistant and durable surface which 

would prevent rusting and corrosion. Sheet metal component shall be pre-treated 

using 7 tank  phosphating process consisting of de-greasing, acid pickling, de- 

rusting, phosphating and passivation including repeated rinsing in between. On 

completion of the passivation of the components,they shall be preheated and then 

epoxy powder coated or treated with one coat of primer & zinc chromate and 

finished with two coats of light gray enamel paint of shade 631 of IS 5 and stoved to 

achieve excellent anti-rusting and scratch resistant properties. The thickness of 

painting shall be around 60 microns. 

 

1.18  SCHEDULE OF EQUIPMENT  : 
 

Item  No.  1 (TRANSFORMER  TYPE) 

 

36KV/800  Amp.  VCB Switchgear  panel  for  indoor  installation:  

 
1. 36KV/800A Vacuum Circuit Breaker 1 No. 

Drawout type with provisions of manual tripping  by 
means of a control switch/push button.  

 
2. Motor Charged Spring operated  closing 1 No. 

mechanism. 

 
3. Numerical 3 0/C +  E/F relay 1 No. 

 

4. Single phase 36 KV current transformers 3 Nos. 
of ratio 400-200/5-5A suitable for  metering 
and  protection. The class of accuracy shall 

be 0.5 S for metering and 5P15 for protection. 
Rated  burden (output)  shall be 30 VA 
for protection & 15 VA for metering  

for each  secondary core. Instrument  
security factor for metering  core shall not 
exceed 5. 
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5. Flush type switchboard mounting pattern 1 No. 
Analog voltmeter of class 1.0 or better accuracy 
suitable for 110 V phase to phase secondary 
scaled for 0-40 KV. 

 
6. Voltmeter phase selector switch to 1 No. 

indicate phase to phase and phase to  neutral 
voltage of all the three phases. 

 

7. Indicating LEDs coloured red, amber and 3 Nos. 
blue for PT supply indication. 

 

8. Arrangement for reception of incoming and 2 Nos. 
outgoing  cable connection along with cable 
termination and sealing kits for 3 C x 400 mm  
sq. XLPE power cables. 

 

9. Set of three phase air insulated main 1 No. 
electrolytic copper bus bars of 800A continuous 
current rating having maximum current density 

1.5 Amp./ Sq. & minimum cross sectional area 
720mm Sq. with PVC insulation or sleeves. STC 
rating 25KA for 3 seconds. 

 
The busses within the cubical shall be of high 

conductivity electrolyte grade copper. The Bus bar 

joints shall be silver plated and bolted in such a 

manner that initial contact pressure around the square 

headed high tensile bolt will remain substantially 

undiminished at all temperature upto rated full load 

temperature. The Bus support and bushings shall be of 

epoxy resin cast type. All drop off from main bus to 

VCB and VCB to bushing terminations shall be suitable 

for current rating of circuit breaker . All the bus bar 

shall be sleeved with heat shrinkable sleeves of 36 KV 

voltage level (Insulated for a service voltage of 36 KV) 

and bus bar shall be shrouded wherever possible. All 

the bus bar joints shall be shrouded and where 

shrouding is not possible, it shall be taped with HV self 

amalgamation tape. All the tap off bus bar connections 

inside panel and PT jumpers shall be sleeved with HT 

heat shrinkable sleeves. Special care shall be taken in 

the design of bus bar system to provide for thermal 

expansion and to minimize the chances of bus fault.  

Bimetallic washers shall be provided at the joints of 

two different  metal surfaces. 
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The bus supports and bushings shall be non 

hygroscopic non aging glass reinforced polymer. 

 
 

10. Mechanical ON/OFF indicator. 1 No. 
 

 

11. Operating handle for independent manual 1 No. 
closing mechanism. 

 
12. Red indicating LED for ON indication. 1 No. 

 

13. Green indicating LED for OFF indication. 1 No. 

 
14. Auxiliary switch having minimum of 8 1 No. 

contacts 8 normally open  and 8  normally 
closed. 

 

15. Flush mounting pattern analog ammeter of class 1 No. 
1.0 accuracy or better for 5 Amps. CT 
secondary scale 0-200/400 A. 

 

16. Ammeter selector switch to indicate phase 1 No. 
current in all three phases and with OFF 
position. 

 

17. AC HT Tri vector meter 1 No. 
 

18. Auxiliary Relay type VAA 33 or equivalent 2 Nos. 
For transformer protection functions. 

 
19. Trip Circuit Supervision Relay 1 No. 

20. D.C. Supervision Relay 1 No. 

21. Annunciator 16 window 1 No. 

22. High Speed Trip Relay 1 No. 

23. Semaphore indicators As per requirement 

24. Three Position control switch for circuit  1 No. 

Breaker & Annunciation window 

26. Automatic door CFL with Switch. 1 No. 

 

27. 240V, 80W AC single phase 2 Nos. 
anti condensation heaters with thermostat  

(0-60 eg. C) and switch. 




