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Section 1.1 
 
 
 
 
 
 
 

APPROVAL STATEMENT 
 
 
 
 
The Quality Control Manual is consists of 34 pages, Annexure-I of 6 pages, Annexure-II of 
72 pages II and Annexure-III of 232 pages. The Manual lays the procedure for the 
implementation of Quality Control mechanism for RGGVY works along with Formats and 
Quality Plans for guidance. This is issued and controlled by the REC Quality Control 
Coordinator as per the distribution mechanism placed at Section 1.6. 
 
 
 
 
Recommended by               
 
 
Dir. (Project), POWERGRID  
CEO (NESC)    
Sh Jogendra Singh, GM (QC-REC)  
Sh. Atul trivedi, AGM (MOP-PGCIL) 
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Section 1.3 
 
AMENDMENT PROCEDURE 
 
1.3.1  All amendments to this Manual are approved by CMD. 
1.3.2  The amendment record in Section 1.4 is duly filled in and signed by the controlled 

copy holder. 
1.3.3  After approval, the revised documents will be issued by the REC Quality Control 

Coordinator (RQCC) to all controlled copyholders. 
1.3.5  It is the responsibility of the controlled copyholders to destroy the superseded 

versions of documents and replace the same with new version so as to ensure against 
unintended use of obsolete documents. 

1.3.6  It is also the responsibility of the controlled copyholders to fill in the Amendment 
Records in Section 1.4 of their respective documents after taking action as per 1.3.5 
above. 

1.3.7  The revision will come into effect only after it is formally issued by RQCC. 
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Section 1.4 
AMENDMENT RECORD 

 
 

Sl. No.   Clause No.   Page No.   New Issue No./ Date 
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Section 1.5 
LIST OF ABBREVIATIONS/DEFINITIONS 
 
REC  Rural Electrification Corporation 
RGGVY Rajiv Gandhi Gramin Vidutikaran Yojna 
BPL  Below Poverty Line 
QCM  Quality Control Mechanism 
PQCC              Project Quality Control Coordinator 
RQCC  REC Quality Control Coordinator 
RQM  REC Quality Monitor 
NQM  National Quality Monitor  
MQP  Manufacturing Quality Plan 
FQP  Field Quality Plan 
BOQ  Bill of Quantity 
CPSU  Central Public Sector Undertaking 
QE  Quality Engineer of Turnkey Contractor 
MOP   Ministry of Power 
CPRI   Central Power Research Institute 
NABL   National Accreditation Board of Laboratories 
ERTL   Electronics Regional Testing Laboratory 
ERDA   ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION 
PIA   Project Implementing Agency (Utility/CPSU) 
TPIA   Third Party Inspection Agency of PIA 
Village   Village means village with all associated Hamlets/Mauza/Dhani/Thanda etc. 
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Section 1.6 
DISTRIBUTION MECHANISM 
 
 
This manual is a controlled document and copies are maintained by the RQCC. The holders 
of controlled copy are responsible for the upkeep. Controlled copies are identified by specific 
copy number and stamped as: CONTROLLED 
 
 
 
 
Copy No.    Designation of the Personnel 
1.                                     RQCC 
2.     GM (RGGVY) 
3.     ED (RGGVY) 
 
 
 
 
 
 
 
Note: This Manual may be borrowed or reviewed by other concerned personnel and these 
may not always reside permanently with the said holder. The manual is available on the 
website of REC (www.recindia.nic.in). Uncontrolled copies of the Manual may be given to 
the other personnel including customers. Hard copies/Photocopies of the Controlled copies 
are not controlled. The manual is put on the website by IT Division on receipt of 
authenticated copy from RQCC. 
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Section 2.0  RGGVY SCHEME DESCRIPTION 
(For information only – Not subject to assessment.) 

 

Rajiv Gandhi Grameen Vidyutikaran Yojana- summary 

1. Scheme in the XI- Plan for attaining the goal of providing access to electricity to all 
households, electrification of about 1.15 lakh unelectrified villages and electricity 
connections to 2.34 crore BPL households by 2009.  The approval has been accorded 
for capital subsidy of Rs. 28000 crore during the Eleventh Plan period, at this stage.  
This is in continuation of Office Memorandum No. 44/19/2004-D (RE) dated 18th 
March, 2005. 

 
2. Rural Electrification Corporation (REC) would be the nodal agency for the scheme. 
 
3. Ninety per cent capital subsidy would be provided towards overall cost of the projects 

under the scheme excluding the amount of state or local taxes, which will be borne by 
the concerned State/State utility.  10% of the project cost would be contributed by states 
through own resources/loan from financial institution. 

 
4. The states will finalise their Rural Electrification plans in consultation with Ministry of 

Power and notify the same within six months.  Rural Electrification plan will be 
roadmap for generation, transmission and distribution of electricity in the state which 
will ensure the achievements of objectives of the scheme. 

 
5.  For projects to be eligible for capital subsidy under the scheme, prior commitment of 

the States would also be obtained before sanction of projects under the scheme for: 
i)        Guarantee by State Government for a minimum daily supply of 6-8 hours of 

electricity in the RGGVY network with the assurance of meeting any deficit in 
this context by supplying electricity at subsidized tariff as required under the 
Electricity Act 2003. 

ii) Deployment of franchisees for the management of rural distribution in projects 
financed under the scheme and to undertake steps necessary to operationalise the 
scheme. 
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Section 3.0    Scope and Applicability 
 
3.1  This manual describes the Quality Control Mechanism to be adopted for RGGVY 

Scheme in the XI-Plan by project implementing agencies, turnkey contractors, third 
party inspection agencies, REC Quality Control Coordinators & National Quality 
Monitors.  
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Section :   4.0      THREE TIER QUALITY CONTROL MECHANISM 
 
4.1 OVERVIEW OF METHODOLOGY  

4.1.1 In order to ensure proper Quality of materials as well as in installations in 
RGGVY, three tier Quality Control Mechanism (QCM) has been developed. This 
Quality Control Manual established three tier QCM. The basic framework of the 
three tier QCM is stipulated below: 
(i) TIER-I 
 The Project implementing agency (PIA) shall be responsible for first tier 

quality control. PIA shall designate a senior level officer as Project 
Implementing Agency’s Quality Control Coordinator (PQCC). PIA shall 
prepare a detailed Quality Assurance Program, which should ensure quality 
checks as below: 
a) TURNKEY CONTRACTOR 

 Inspections of all material as per MQP/Drawings/Technical 
Specifications  

 All villages to be inspected as per FQP 
 All 33/11 kV sub stations for quality of material as per 
MQP/Drawings/Technical Specifications and works in the field as 
per FQP. 

 100% verification of BPL connections. 
b)  PROJECT IMPLEMENTING AGENCY 

 Inspections of material as stipulated in MQP for all 
materials/equipment for which MQP requirement is indicated in 
Appendix-I. For other items, inspections/testing/ witnessing of 
acceptance tests shall be as per Drawings/Technical Specifications.  

 All villages to be inspected as per FQP 
 All 33/11 kV sub stations for quality of material as per 
MQP/Drawings/Technical Specifications and works in the field as 
per FQP. 

 100% verification of BPL connections. 
c) THIRD PARTY INSPCTION AGENCY of PIA (TPIA)       

  10% randomly selected inspections as per MQP for Distribution 
transformers, conductors, energy meters, poles and insulators at 
pre-shipment stage at vendors’ works/testing labs.  

 50 % Villages on random sampling basis including 100% 
verification of BPL connections in 10% of 50% of villages 
inspected i.e. 5% villages and in each of the remaining villages 
inspected i.e. 45% villages, at least 5 BPL connections shall be 
verified randomly selected from the list of connections 
provided till the date of inspection. 
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 33/11 kV sub stations for quality of works in the field on random 
sampling basis 

 100 % new sub stations  
 50 % augmentation of sub stations 

 
 Detailed responsibilities of first tier quality control are stipulated in 

Section-5.  
 

(ii) TIER-II 
  Rural Electrification Corporation (REC) shall be responsible for second 

tier Quality Control Mechanism. REC shall designate a dedicated senior 
level officer as REC Quality Control Coordinator (RQCC) to coordinate 
and oversee the implementation of Quality Control Manual for RGGVY 
works.  

 
  For Second Tier Quality Control, REC shall appoint REC Quality Monitors 

(RQM) for RGGVY projects. The second tier Quality control shall ensure 
quality checks as below : 

 
1. At least one inspection of major material like poles, transformers, 

Conductors and energy meters at pre-shipment stage at vendors’ 
works on random sampling basis as per MQP.  

2. 10 % villages on random sampling basis as per FQP.  
3. 33/11 kV sub stations for quality of works in the field covering : 
4. At least one new sub station. 
5. At least one augmentation of sub station. 
6. 100% verification of BPL connections in 25% of 10% villages 

inspected and at least 5 randomly selected BPL connections in other 
inspected villages i.e. 75% of 10% villages. 

7. VIP references/complaints referred by REC relating to quality of 
works. 

 
 The responsibility and methodology of second tier Quality Control is 

detailed in Section-6. 
 

(iii) TIER-III 
 MOP shall be responsible for third tier Quality Control Mechanism. For 

this, independent evaluators shall be engaged, who will be designated as 
National Quality Monitors (NQM). Third tier quality control shall ensure 
quality checks as below: 
1. 1 % Villages on random sampling basis as per FQP  
2. 33/11 kV sub stations for quality of works in the field covering : 
• At least one new sub station  
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• At least one augmentation of sub station  
3. 100% BPL service connection verification in 50% of villages 

inspected i.e 0.5 % villages and in the remaining 0.5% villages at 
least 5 BPL connections shall be verified on randomly selected from 
the list of connections provided till the date of inspection. 

4. Review of test records for major material like transformers, poles and 
conductors etc. on random sampling basis. 

5. Any other study of RGGVY assigned by MOP. 
 

4.2 In this manual, Village means village with all associated hamlets/ 
Mauza/Dhani/Thanda etc.  

 
4.3 Linking of Release of funds with Quality Control : 
 
4.3.1 Installments to PIA’s shall be regulated based on the following methodology : 
 
4.3.1.1  2nd Installment - After confirmation from PQCC that all MQP & FQP have been 

agreed as per Quality Manual. 
 
4.3.1.2  3rd  Installment – After completion of infrastructure in at least 10% village with 

satisfactory report by TPIA and at least 20% BPL connections in electrified 
villages.  

 
4.3.1.3  4th Installment – After completion of 100% villages and Sub Stations with 

satisfactory report of PQCC/RQCC/NQM.  
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4.4    QUALITY CONTROL STRUCTURE   
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TIER-III 
NQM (National 

Quality Monitor)

TIER-II 
RQCC 

 (REC Quality 
Control 

Coordinator)
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Coordinator) 

RQM  
(REC QUALITY 
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Section : 5.0      Tier-I     QUALITY CONTROL METHODOLOGY 
 
5.1 Tier – I quality control involves parallel quality control checks by the turnkey contractor, 

PIA & Independent Third party inspection agency (TPIA).  
 
5.2 The Project Implementing agency shall be responsible for quality checks through turnkey 

contractor & independent third party inspection agency. PIA Quality Control Coordinator 
(PQCC) nominated by PIA, shall be responsible for ensuring implementation of all 
quality control checks under the first tier.  PQCC shall be the nodal officer for any 
information regarding inspection, testing and quality control under first tier.  

 
5.3 PQCC shall ensure inspection of material to be supplied by various sub-vendors, at their 

works, in line with Manufacturing Quality Plans (MQP) as finalized & agreed by PIA 
with turnkey contractor.  He shall inform the third party inspection agency & REC quality 
coordinator (RQCC) of all the programs of testing of equipment at sub-vendors works so 
that RQCC can also depute their representatives for witnessing pre-dispatch inspection at 
the manufacturer’s works on sample-basis. In exceptional cases, where due to non-
availability of inspector from PIA/TPIA/RQCC, witnessing of testing may be waived by 
PIA and inform to RQCC. However, testing shall be carried out in line with 
MQP/IS/Specification and report shall be submitted to PQCC for approval. 

 
5.4 Quality in the field shall be controlled in line with the Field quality plans (FQP) to be 

finalized & agreed by PIA with turnkey contractor.  
 
5.5 PQCC shall be the custodian of all manufacturing and field-quality plans.  He shall ensure 

that field-quality plan is available at all project sites, so that PIA/turnkey contractor/TPIA 
shall carryout testing and checks as per field quality plan.  The site personnel shall 
maintain proper records of testing and checks made by them.  The same shall be made 
available to RQCC & NQM whenever required. The PQCC shall ensure that Quality 
Control Manual and all the guidelines are strictly followed. 

  
5.6 Wherever PIA have not formulated manufacturing and field quality plans with the turn-

key contractors/manufacturers, Standard quality plans which are enclosed in this manual 
shall be used as guidance and MQP/FQP shall be finalized broadly based on these 
standard MQP/FQP. 
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5.7        Turnkey contractor’s set up for Quality Assurance and Audit  
 
5.7.1             The turnkey contractor shall be primarily responsible for ensuring the quality 

of material supplied & quality of works at site.   
 
5.7.2   He shall submit all MQP and FQP to PQCC for approval and establish a 

proper procedure to ensure checks as indicated in MQP & FQP for the 
materials indicated in Appendix-I & works.  

 
5.7.3   Turnkey contractor shall designate an experienced & qualified engineer as 

Quality Engineer (QE) who shall be responsible for ensuring that all the 
quality checks required are carried-out and shall ensure to keep proper records 
for quality maintained at site.   

 
5.7.4   Quality Assurance shall be undertaken in the following areas of the project 

implementation:- 

a) Quality of material/equipment being supplied. 

b) Quality of works in the field. 

5.7.5   Quality of material/equipment being supplied- For ensuring quality of 
material/equipment, the following system/procedure shall be adopted:- 

5.7.5.1   A standard manufacturing quality plan shall be agreed with the turnkey 
contractor for every equipment/material as listed in Appendix-I which shall 
include the process of manufacturing, sourcing of raw-materials, quality 
checks of raw-material, stages of manufacturing, testing of final product – 
both type tests and routine/acceptance tests. 

5.7.5.2   The turnkey contractor shall select the sub-vendors of various equipment 
based on a process, which ensures quality material in the project.  Sub-vendors 
of items listed in Appendix-I shall be approved by PIA. 

5.7.5.3   QE shall ensure the presence of their qualified representative during type tests 
and routine/acceptance tests, either at manufacturer’s premises or at 
independent laboratories. 

5.7.5.4   The type tests shall be carried out only at Govt. testing laboratories such as 
CPRI, ERTL, ERDA or NABL Accredited Laboratories. Manufacturers may 
carry out type tests at their works however in such cases testing shall be 
carried out in presence of representative of TPIA or RQCC or PQCC.  
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5.7.5.5   All materials shall be tested before dispatch in line with 
MQP/Drawings/Technical Specifications. 

5.7.6   Assurance of Quality at field- The turnkey contractor shall establish a 
procedure for quality checks during execution of the project by finalizing field 
quality plans (FQP) with the PIA.  The detailed field quality plan shall be 
made available and the same shall be explained to all the field engineers & 
supervisors of the Turnkey contractor.  The field quality plan document shall 
clearly describe requirements for various raw materials used like steel, cement 
and sand etc. 

The Turnkey contractor shall submit quality audit reports, on periodic basis to 
the PIA. 

Following checks shall be carried out in the field: 
 All villages to be inspected as per FQP 
 All 33/11kV sub-stations for quality of material as per 

MQP/Drawings/Technical Specifications and works in the field as per 
FQP. 

 100% verification of BPL connections. 
 
5.8   PIA’s set up for Quality Assurance and Audit  
 
5.8.1   PIA shall also depute its own teams to undertake quality audit for material and 

field execution. PIA shall be fully responsible for ensuring the quality of 
material supplied & quality of works at site.  He shall put in place a proper 
procedure to ensure checks as per MQP & FQP.  

 
5.8.2   PIA shall designate an experienced & qualified engineer as Quality Control 

Coordinator (PQCC) along with a dedicated team who shall be responsible for 
ensuring that all the quality checks are carried-out and shall ensure to keep 
proper records for quality maintained at site.   

 
5.8.3   Third-party inspection agency, RQCC and NQM shall be given free access to 

all technical records by PIA through PQCC. 
 

5.8.4   Quality Assurance shall be undertaken in the following areas of the project 
implementation:- 

a) Quality of material/equipment being supplied. 

b) Quality of works in the field. 
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5.8.5   Quality of material/equipment being supplied- For ensuring quality of 
material/equipment, the following system/procedure shall be adopted:- 

5.8.5.1   A standard manufacturing quality plan shall be agreed with the turnkey 
contractor for every equipment/material as listed in Appendix-I which shall 
include the process of manufacturing, sourcing of raw-materials, quality 
checks of raw-material, stages of manufacturing, testing of final product – 
both type tests and routine/acceptance tests. 

5.8.5.2   The turnkey contractor shall select the sub-vendors of various equipment 
based on a process, which ensures quality material in the project.  All sub-
vendors shall be approved by PIA. 

5.8.5.3   PQCC shall ensure presence of their qualified representative during type tests 
and routine/acceptance tests, either at manufacturer’s premises or at 
independent laboratories. 

5.8.5.4   The type tests shall be carried out only at Govt. testing laboratories such as 
CPRI, ERTL, ERDA or NABL Accredited Laboratories. Manufacturers may 
carry out type tests at their works however in such cases testing shall be 
carried out in presence of representative of TPIA or RQCC or PQCC.  

5.8.5.5   All materials shall be tested before dispatch in line with 
MQP/Drawings/Technical Specifications. 

5.8.6   Assurance of Quality at field- The PIA shall establish a procedure for quality 
checks during execution of the project by finalizing field quality plans (FQP) 
with the turn-key contractor.  The detailed field quality plan shall be made 
available and the same shall be explained to all the field engineers & 
supervisors of PIA. The field quality document shall clearly describe 
requirements for various raw materials used like steel, cement and sand etc.  

The PIA shall submit a certificate to RQCC, certifying satisfactory quality 
assurance for every project on completion of all quality checks.  PIA shall also 
forward summary of TPIA reports on field quality and action taken report to 
RQCC on monthly basis. 
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5.8.6.1             A list of BPL households shall be provided by PIA to REC. Payment for BPL 
connections shall be released only after receipt of BPL LIST. BPL connections 
shall be verified with respect to this list. 

5.8.6.2   Following checks shall be carried out in the field: 
• All villages to be inspected  as per FQP 
• All 33/11 kV sub stations for quality of material as per 

MQP/Drawings/Technical Specifications and works in the field as per 
FQP. 

• 100% verification of BPL connections. 
 

5.8.6.3 Proper records shall be maintained at field office of PIA for all the checks and 
tests made by the PIA and TPIA and will be shown to RQM during their 
inspection, if asked for. 
 

5.9   Third Party inspection agency (TPIA) shall be engaged by PIA for carrying 
out independent quality checks. Their responsibility will be to inspect material 
at manufacturers’ works before dispatch and to ensure that the works in the 
field are carried-out as per norms and standard engineering practices in line 
with the manufacturing and field quality plans. TPIA shall depute their 
personnel on receipt of notice from PQCC.  

 
5.9.1   Quality Assurance shall be undertaken in the following areas of the project 

implementation:- 

c) Quality of material/equipment being supplied. 

d) Quality of works in the field. 

5.9.2   Quality of material/equipment being supplied. 
TPIA  shall ensure presence of their qualified  representative in 10% randomly 
selected inspections as per MQP for Distribution transformers, conductors, 
energy meters, poles and insulators at pre-shipment stage at vendors’ 
works/testing labs.  

5.9.3   Assurance of Quality at field- The detailed field quality plan shall be made 
available and the same shall be explained to all the field engineers & 
supervisors of TPIA.  

Quality of works shall be verified with reference to FQP.  

Reports of Field Quality checks shall be supported by photographs. 
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The TPIA shall submit a report to PQCC, certifying satisfactory quality 
assurance for every project on completion of all quality checks.   

Following checks shall be carried out in the field: 
 50 % Villages on random sampling basis including 100% verification of 

BPL connections in 10% of 50% of villages inspected i.e. 5% villages 
and in each of the remaining villages inspected i.e. 45% villages, at least 
5 BPL connections shall be verified randomly selected from the list of 
connections provided till the date of inspection. 

 
 33/11 kV sub stations for quality of works in the field on random 

sampling basis 
 100% New sub stations  
 50% Augmentation of sub stations (with min. one S/S) 

 BOQ verification 
 
5.9.4   Stages and scope of Inspection: 
 

5.9.4.1    1st Stage- On completion of infrastructure in 10% villages of the entire project 
at site. Inspection shall be carried out as per FQP. Sampling shall be as 
follows: 

(a) 10% randomly selected villages 
(b) All districts and all turnkey contractors shall be covered. 
(c) Electrified as well as un-electrified villages will be covered. 
(d) The sample should include villages covering the entire area in the 
district. 
(e) At least one New substation. 
(f) At least one Augmentation of Substation. 

5.9.4.2   2nd Stage- After completion of 90% works in the village, as notified by the 
PQCC. Inspection shall be carried out as per FQP. Sampling shall be as 
follows: 

(a) 50% randomly selected villages as per FQP, including 10% villages 
inspected in the 1st stage. 

(b) All districts and all turnkey contractors shall be covered. 
(c) Electrified as well as un-electrified villages will be covered. 
(d) The sample should include villages covering the entire area in the 

district. 
(e) All New substations. 
(f) 50 % Augmentation substations. 
(g) 100% verification of BPL connections in 10% of villages inspected i.e. 

5% villages and in each of the remaining villages inspected i.e. in 45% 
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villages, at least 5 BPL  connections shall be verified randomly selected 
from the list of connections provided till the date of inspection. 

5.9.5 Wherever works carried out are found unsatisfactory, compliance with respect 
to rectification shall be submitted by PIA to TPIA and RQCC and the same 
may be re-inspected by TPIA, if required. Recurrent adverse reports about 
quality of works in any project will entail withholding of release of funds. 

5.10 The turn-key contractor shall make necessary arrangements at site for 
checking of earth-resistance, conductor size, route-length etc. 

5.11 PQCC shall submit a monthly report to RQCC about the progress and quality-
checks carried-out.   
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Section : 6.0       Tier-II     QUALITY CONTROL METHODOLOGY 

6.1 REC shall be responsible for tier II quality control. REC shall nominate a 
General Manager level executive as REC quality control coordinator (RQCC). 
RQCC shall be the Nodal Officer of REC and shall be responsible for ensuring 
compliance of Quality Control Manual.  

6.2 REC may out-source the work of quality checks & inspections of Tier-II  

6.3 Quality Assurance by REC Quality Monitors shall be undertaken in the 
following areas of the project implementation:- 
a) Quality of material/equipment being supplied. 
b) Quality of works in the field. 
c) BOQ verification 
d) VIP references/complaints received by REC relating to quality of 

works 

6.4 Quality of material/equipment  

Based on the information given by the PIA Quality Control Coordinator 
(PQCC), REC Quality Control Coordinator (RQCC) shall deploy its’ 
representatives for pre-shipment inspection at the manufacturers’ works on 
sample-basis. Major equipment like transformers/poles/conductor/meter shall 
be inspected at manufacturer’s works on sample basis. RQCC shall witness the 
inspection of material in line with MQP.  

6.5 Quality of works in the field 

6.5.1 RQCC shall depute its representatives for inspection in the field. 

 Stages and scope of Inspection:  

6.5.1.1 1st Stage- On completion of 30 to 50% works of the entire project at site. 
Inspection shall be carried out as per FQP. Sampling shall be as follows: 
(a) 5% randomly selected villages 
(b) All districts and all turnkey contractors shall be covered. 
(c) Electrified as well as un-electrified villages will be covered. 
(d) The sample should include villages covering the entire area in the 

district. 
(e) At least one New substation. 
(f) At least one Augmentation of Substation. 
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6.5.1.2 2nd Stage- After completion of 90% works in the village, as notified by the 
PQCC after completion of TPIA inspection. Inspection shall be carried out as 
per FQP. Sampling shall be as follows:     

1. 10% randomly selected villages, including 5% villages inspected in the 
1st stage. 

2. All districts and all turnkey contractors shall be covered. 
3. Electrified as well as un-electrified villages will be covered. 
4. The sample should include villages covering the entire area in the 

district. 
5. 25 % (at least one) New substations including substation inspected in 

Stage-I. 
6. 5 % (at least one) Augmentation substations including substation 

inspected in Stage-I. 
7. 100% verification of  BPL connections in 25% of villages inspected i.e. 

2.5% villages and in each of the remaining villages inspected i.e. 7.5% 
villages, at least 5 BPL  connections shall be verified on  randomly 
selected from the list of connections provided till the date of inspection. 

Quality of works shall be verified with reference to FQP.  Reports of Field 
Quality checks may be supported by photographs.            

6.6 Wherever works carried out are found unsatisfactory, compliance with respect 
to rectification shall be submitted by PIA to RQCC and the same may be re-
inspected by RQM if required. Recurrent adverse reports about quality of 
works in any project will entail withholding of release of funds. 

6.7 VIP references/complaints received by REC relating to quality of works/non 
completion of works etc.  shall be taken up for  verification by RQCC & if 
required, shall issue necessary instruction to PQCC to attend to the 
rectifications required. PQCC shall get rectifications done within 30 days & 
submit a certificate for the same to RQCC. 
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Section : 7.0       Tier-III     QUALITY CONTROL METHODOLOGY 

7.1 MOP shall engage independent evaluators for evaluation and random quality 
checks on supply and erection.  They shall be designated as National Quality 
Monitors (NQM). 

7.2 Scope of works in the field 
• 1% randomly selected villages as per FQP. 
• At least one  New substation. 
• At least one  Augmentation substations. 
• 100% BPL service connection verification in 50% of villages 

inspected i.e 0.5 % villages and in the remaining 0.5% villages at 
least 5 BPL  connections shall be verified on  randomly selected 
from the list of connections provided till the date of inspection. 

7.3 The inspection frequency shall be as follows: 

• As and when required by MOP. 

7.4 Wherever works carried out are found unsatisfactory, compliance with respect 
to rectification shall be submitted by PIA to RQCC duly verified/endorsed by 
TPIA and the same may be re-inspected by RQM/NQM if required. Recurrent 
adverse reports about quality of works in any project will entail withholding of 
release of funds. 
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Section : 8.0      PROCEDURE FOR IMPLEMENTATION OF THREE TIER QC 
MECHANISM 

8.1.   PIA shall first nominate its PQCC who shall be nodal point for all agencies 
regarding Quality Control and inform RQCC that PQCC had been nominated 
alongwith his telephone nos., mobile nos, Fax nos. and E-Mail id for contact. 

8.2.   PQCC shall form his team for Quality Control and inform RQCC and Turnkey 
contractor about his team. 

8.3.   PQCC shall forward monthly progress report on Quality Control to RQCC as per 
FORMAT-E enclosed. 

8.4. PQCC shall finalize MQP and FQP and forward a copy to his Quality Control team 
and RQCC 

8.5. Material Inspection 
8.5.1. Turnkey Contractor shall inform to PQCC regarding raw material and in process 

inspections and it is the responsibility of PQCC that all stage, raw material and  in 
process inspections as listed in MQP shall be carried out in presence of 
representative of PQCC. 

8.5.2. Program for inspections of finished product for Routine, Type and Acceptance tests 
shall be furnished by Turnkey Contractor to PQCC well in advance at least 10 days 
before the schedule date of inspection and the same shall confirmed by PQCC to 
RQCC with the complete address, mobile nos of contact person. PQCC shall depute 
its representative. It shall be ensured by PQCC that all tests shall be carried out in 
presence of representative of PQCC.  

8.5.3. TPIA shall ensure presence of their qualified representative during 10% inspections 
either at manufacturer’s premises or at independent laboratories.  

8.5.4. RQCC may send his representative based on random sampling basis. In case, RQCC 
is not able to send his representative, inspections shall be carried out as scheduled in 
presence of representative of PQCC and TPIA.  

8.5.5. All routine, type and acceptance tests records of various equipment/material shall be 
available with PQCC for each contract. The tests records may be reviewed by NQM 
if required. PQCC and Turnkey Contractor shall ensure that it shall be possible to 
trace out the equipment/material with respect to its tests records. PQCC and Turnkey 
contractors shall formulate detailed procedure in respect to this. 

8.5.6. RQCC and NQM may demand the tests records of any material during 
village/substation inspection and that time PQCC representative should arrange the 
tests records of these equipment and furnish them to NQM/RQCC within two weeks. 
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8.6. FLOW CHART FOR PRE DESPATCH INSPECTIONS 
Step-I Issue of inspection call by contractor 10 days in advance to 

PQCC. 

Step-II PQCC informs to TPIA/RQCC by E-mail/FAX/Telephone 

Step-III PQCC deputes its representative to manufacturer works.  

Step-IV RQCC/TPIA deputes its representative to manufacturer works 
on random selection basis. 

Step-V Inspections carried out as scheduled without waiting of 
representative of TPIA/RQCC. 

Step-VI Material shall be cleared by PQCC or his authorized 
representative for dispatch.  

Step-VII Records of inspections shall be submitted to PQCC.  

8.7. FIELD INSPECTION 
8.7.1. Contractor shall fill the Format-A, Format-B and Format-C as enclosed in 

Annexure and may get verified by representative of PIA/TPIA/RQM/NQM 
whoever be available.  

8.7.2. Inspection by TPIA shall be as per clause no. 5.9.5 of this manual. 
  

8.7.3. Inspection by REC quality monitors (RQM) shall be as per clause no 6.5.1 of this 
manual. 

 
8.7.4. Inspection by NQM shall be as per Clause no. 7.2 of this manual. 

 
8.7.5. Inspecting agency TPIA/RQM/NQM shall give the report of their inspection as 

per FORMAT-D enclosed in Annexure. 

8.8.        VIP references/complaints received by REC relating to quality of works/non 
completion of works etc.  shall be taken up for  verification by RQCC & if 
required, shall issue necessary instruction to PQCC to attend to the rectifications 
required. PQCC shall get rectifications done within 30 days & submit a certificate 
for the same to RQCC. 
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Section : 9.0      
 
9. INFORMATION FLOW PROCEDURE 
 
9.1. Turnkey Contractor shall furnish all records of Quality of material/equipment and 

inspection report of Field checks performed during execution/installation by him 
to PQCC. The record must include at least followings: 
a) Manufacturing Quality Plans (MQP) of equipment/material 
b) FQP 
c) List of sub-vendors 
d) Acceptance tests report of equipment 
e) Type tests reports of equipment 
f) Routine tests reports of equipment 
g) Field inspections reports as per FQP and in FORMAT-A, B and C 

 
9.2. TPIA shall maintain the records of tests witnessed by them and furnish report in 

Fornmat-D. Any discrepancy shall be notified to PQCC. TPIA shall submit bi-
monthly progress report and any other report as asked by PQCC. 

 
9.3. PQCC shall submit monthly progress report regarding Quality to RQCC in the 

FORMAT No.-E as enclosed. 
 

9.4. RQCC shall submit monthly progress report regarding Quality to NQM in the 
FORMAT No.-E.  
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Section : 10.0        
10. RESOLUTION OF DISPUTES 

10.1. SETTLEMENT OF DISPUTES 
10.1.1. Any dispute(s) or difference(s) arising out of or in connection with the different 

tier of inspection shall, to the extent possible, be settled amicably between the 
parties. Hierarchical structure shall be respected and decision of NQM shall be 
final and binding. Wherever NQM is not able to inspect during a dispute, RQCC 
decision shall be final and binding. 

10.1.2. If any dispute or difference of any kind whatsoever shall arise between the PIA 
and the Contractor, arising out of the Contract for the Quality of the Works after 
inspection of TPIA or RQCC or NQM, whether during the progress of the Works 
or after its completion or whether before or after the termination, abandonment or 
breach of the Contract, it shall in the first place, be referred to and settled by PIA 
within 30 days. 
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Section : 11.0 GUIDELINES FOR QUALITY CONTROL DURING  
CONSTRUCTION 

11.1 Documents required - The supervision and inspection shall be carried out 
based on the following documents to be provided by the project implementing 
agency (PIA) :-   

(i) Approved route map with pole schedule. 
(ii) Quality assurance plan agreed upon by the PIA and the executing 

agency (turnkey contractor)  
(iii) Contract documents/Letter of award & special conditions of the 

contract 
(iv) Technical specifications of the turnkey contract, for supply and 

erection of all equipment and materials. 
(v) Sanctioned detailed project report (DPR) for the project district 

with all revisions/ modifications. 
(vi) Relevant drawings/ blue prints, area distribution maps and 

schematic diagrams. 
(vii) REC Specifications and Construction Standards – [CD available at 

REC for sale]   
(viii) Booklet of the Amendments to REC Specification and 

Construction Standards – [available at REC and also on the CD ] 
(ix) Indian Electricity Rules (IER) [pl. see http:// powermin.nic.in 

<Electricity Act 2003> < Rules under Act.] 
(x) L2 network/barchart/PERT network 

11.2 PROJECT MONITORING & SUPERVISION  
11.2.1 Physical verification: Physical verification has to be carried out in project 

villages, in each sanctioned project, in which electrification works & BPL 
services have been reported by the PIA to have been completed or carried out. 

11.2.2  Monitoring teams: The project is to be monitored by a dedicated monitoring 
team. The verification will be based on the village wise progress reported 
which will be provided periodically at the end of each month by PIA.  

11.2.3  Monitoring Report of the Third Party Agency 
The third party inspection agency will report the progress & quality of works 
as per the Monitoring & Inspection Report Formats provided in these 
guidelines.   These formats cover the following:  
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1. Project Parameter 
2. Highlights of major project monitoring observations of the project 
3. Village snap shots of each village visited covering  

(i) Physical performance in the village 
(ii) Workmanship and construction standards 
(iii) Quality of materials & equipment in the village 
(iv) Adherence to Indian Electricity Rules 
(v) Photographs of deficiencies & defects requiring rectification in 

the village 
 

11.2.4 Based on the report & recommendations of the TPIA/RQCC/NQM/PQCC, all 
discrepancies and defects noted in the progress report shall be rectified and set 
right within one month of submission of the report to PIA . A confirmation to 
this effect will be sent by PIA to PQCC with copy endorsed to RQCC, New 
Delhi for information and to ZM/CPM of concerned REC Project Office. 

  
11.2.5         The TPIA/ RQM/ NQM team may re-visit if required, those areas / villages 

where rectification has been carried out by the turnkey contractor, within one 
month of confirmation from the PIA that necessary corrections have been 
made and that turnkey contractor has taken remedial action and defects 
observed had been rectified. 

 
11.3 SUPERVISION OF QUALITY OF MATERIAL USED & WORKS 

EXECUTED AND CONSTRUCTION STANDARDS ADOPTED 
DURING CONSTRUCTION. 

 
11.3.1 SUPERVISION - The supervision & inspection of quality of materials & 

equipment used and works executed and construction standards adopted 
during construction, should be guided by the relevant portions/ sections of 
following guidelines and documents in the sequence they are mentioned 
hereunder, for the type of works being undertaken as per the turnkey contract:-  

(i) Approved Drawings. 

(ii) The technical specifications, of the turnkey contract, for supply 
and erection of all equipment and materials, including the scope of 
works etc.   

(iii) REC Specifications & Construction Standards and amendments to 
REC Specification and Construction Standards, IS specifications 

(iv)  Indian Electricity Rules (IER) 
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11.3.2 The monitoring/supervising team of the TPIA/PQCC/RQCC/NQM should 
be familiar with specifications of the materials and equipment to be 
erected/ installed as per the contract.                  

The important REC specifications for major & key material/ equipments and 
the relevant IS standards/ specifications their code numbers generally 
applicable to projects being implemented under the RGGVY scheme, which 
need to be kept in consideration during the course of monitoring/ supervision/ 
inspection are detailed in Table-I below [to be read in conjunction with the 
relevant construction standard]: - 

11.4 ADHERENCE TO INDIAN ELECTRICITY RULES (IER) 

The implementing agency shall adhere to the conditions stipulated in the 
relevant sections of Indian Electricity Rules, 1956 (as amended upto 
November. 2000 and subsequent amendments if any) in regard to construction, 
erection and commissioning of electric supply lines (overhead and 
underground) as well installations, systems and equipment, apparatus etc for 
generation, transmission, supply and use of electrical energy as per the 
purpose and objects of the Indian Electricity Act. 
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Appendix –I 
List of Equipment/material which should have MQP   

 
S.No. Equipment/material 

1.  Cable (Power/control/Aerial Bunched) 
2.  Transformers 
3.  Insulators (Disc/Pin/Post) 
4.  Conductors 
5.  CT/PTs 
6.  Vacuum Circuit Breaker 
7.  Isolator/AB Switch 
8.  Surge/Lightening Arrestor 
9.  HG/DO Fuse set 
10.  LT Distribution BOX 
11.  PSC/RCC Poles 
12.  Battery Chargers 
13.  ACDB/DCDBs 
14.  Energy Meters 

 
 

Note:-  Above List shall be updated by PIA as and when required. 
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TABLE-I   EQUIPMENT SPECIFICATIONS 
 

 

Sl. No. Particulars REC Code BIS code 
A. Pre-stressed cement concrete poles [PCC]   
1 For 11 KV and LT overhead lines 15/1979 IS: 1678/2905/7321 
2 For 33 KV overhead lines 24/1987 IS: 1678/2905/7321 
3 High tensile steel wires for PCC poles 62/1993 IS: 6003 or 1785 
B. Bare conductors, insulated cables & wires  
1 Bare Conductors – ACSR & AAC 1/1993 IS: 398 
2 Bare Conductors – AAAC 33/1994 IS: 398 
3 Aerial bunched cables (ABC) for 11 KV lines 64/1993 IS: 7098/8130/ 398/ ST-3 of IEC

502 
4 11 KV XLPE cables 63/1993 IS: 7098/8130  
5 Aerial bunched cables (ABC) for LT lines–1.1 KV 32/1984 IS: 10810/8130/6474/ 398 
6 PVC insulated LT cables for LT services & DTs-

1.1KV  
26/1983 IS: 694/4288/1554 

7 PVC insulated LT cables with embedded bearer wire 
for LT services -1.1KV  

27/1983 IS: 694/4288/1554 

8 Galvanised iron wires 45/1988 IS: 280/7887/4826 
9 Galvanised iron stay wires 46/1988 IS: 2141/4826/6594/  
C. Distribution & Power transformers   
1 11 KV/433-250 volts for 16 & 25 KVA with 

amorphous metal core                                             
70/1993 IS: 1180/2026 

2 Single phase distribution  transformers (P to N) & (P 
to P) 

78/2007 & 
Amd.-I 

IS: 1180/2026 

3 Transformer oil for power & distribution transfr. 39/1993 IS: 335/1866 
  4 33/11 KV step-down power transformers 7/1993 IS: 2026/2099/3347 

5 On load tap changers for 33/11 KV transformers  17/1981 IS: 8468/2026 
D. Insulators & fittings   
1 Porcelain insulators & fittings for 11 KV O/h lines 3/1993 IS: 731/3188/2486 
2 Preformed helically formed fittings 25/1983 IS: 12048/2486/2004 

3 Porcelain insulators & fittings for LT O/h lines  4/1979 IS: 1445/7935/1445/ 
7935 

4 Porcelain insulators & fittings for 33 KV O/h lines 13/1979 IS: 731/2486 
5 Composite  insulators  

 
77/2007  
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Sl. No. Particulars REC Code BIS code 

E. Circuit breakers, Lightning Arrestors, 
isolators switches, CT/PT etc 

  

1 11 KV vacuum circuit breakers 22/1983 & 
Amnd.-I 

IS: 13118/3156/ 2705 

2 11 KV auto reclosers 38/1987 IS: 2516/2705/ ANSI IEEE 
C37.60 

3 11 KV lightning arrestors 10/1976 IS: 3070 
4 11 KV drop out fuse cutouts for DTs 53/1987 IS: 9385/2633/1364 
5 11 KV air-break switches 43/1987 IS: 9920 
6 33 KV vacuum circuit breakers 12/1993 & 

Amnd.-I 
IS: 13118/3156/2705 

7 33 KV lightning arrestors 16/1981 IS: 3070 
8 33 KV switch isolators 52/1987 IS: 9920/2544/5350/ 4736/ 

1161 
9 33 KV load break switches  54/1993 IS: 9920/5561/4736/ 1161 

10 LT circuit breakers 18/1983 IS: 2516 
11 Miniature circuit breaker (MCB) 61/1993 IS: 8828 
12 11 KV current transformers 59/1993 IS: 2705 
13 11 KV voltage transformers 60/1993 IS: 3156 
14 
15 

Danger Boards 
Ni-Cd. Battery & Battery Chargers for 
33kV S/S 

57/1993 
34/2008 

IS: 5/2551/8709 
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Quality Control Manual

FORMAT-A
Format For Field Quality For Village With All Associated Hamlets/Mauza/Dhani/Thanda Etc. 

( To Be Filled By Contractor)
Site Inspection Report Report No.
Site Inspection Was Carried Out On Report Date
Project Details
Contractor
Block
Village With All Associated Hamlets/Mauza/Dhani/Thanda Etc. 
Census Code
Sl.
No.

Applicable Standard/Manual Item/Job Descrip-
tion

Confirm Compli-
ance

Deviations/ Corrective 
Actions 

A1-   LT & 11kV Lines     A1-POLES
1 REC Construction Manual and 

Standards
Pole-Concreting 
wherever applicable

Yes/NO

2 REC Construction Manual and 
Standards

Base Plate Yes/NO

3 REC Construction Manual and 
Standards

Earthing Yes/NO

4 REC Construction Manual and 
Standards

Numbering,  Anti-
climbing, devices 
& Danger Plate  for 
DT pole & wherever 
applicable

Yes/NO

A2-POLE ACCESSORIES & HARDWARES
1 REC Construction Manual and 

Standards
Mounting of Pole-
Hardware’s &  ac-
cessories

Yes/NO

A3-STAY SET Yes/NO
1 REC Construction Manual and 

Standards
Provision as per 
contract and stan-
dards

Yes/NO

2 REC Construction Manual and 
Standards

Proper Tightening Yes/NO

3
REC Construction Manual and Standards
Stay Set, Turn buckle &  concreting -proper installation
Yes/NO
A4-JUMPERING
1 P.G. Clamps-provi-

sion & proper instal-
lation

Yes/NO

B. DISTRIBUTION TRANSFORMER
1 REC Construction Manual and 

Standards
a. Mounting Yes/NO
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2 REC Construction Manual and 
Standards

b.Termination 
through bi-mettalic 
clamps

Yes/NO

3 REC Construction Manual and 
Standards

c.Jumpering Yes/NO

4 REC Construction Manual and 
Standards

d.Earthing Yes/NO

5 REC Construction Manual and 
Standards

Pre-commissioning 
checks

Yes/NO

C- TPMO/GO/AP SWITH
1 REC Construction Manual and 

Standards
Earthing & switch 
operation

Yes/NO

2 REC Construction Manual and 
Standards

Jumpering from 
TPMO switch to 
drop out fuse for Trf.

Yes/NO

D-METERING DISTRIBUTION LT PANEL /SERVICE CONNECTION Yes/NO
1 REC Construction Manual and 

Standards
Termination of LT ca-
ble, Bearer wire and 
support at house

Yes/NO

Energy meter & 
earthing

Yes/NO

2 REC Construction Manual and 
Standards

AB Cable with pierc-
ing connector

Yes/NO

Signed By
Representative of Turnkey Contractor
Representative of PQCC if checked
Representative of TPIA /RQM/NQM if checked
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Quality Control Manual

FORMAT-B
FORMAT FOR FIELD QUALITY OF SUBSTATIONS  ( TO BE FILLED BY CONTRACTOR)

Site Inspection Report Report No.
Site Inspection Was Carried Out On Report Date
Inspecting Officer
Project Details
Contractor
Substation Location
Sl. No. Rec Tech Specs Item/Job Description Confirm Compliance Deviations/ Corrective Actions 

33kv/11kV Substation

1
REC Construction 
Manual and Stan-
dards

Earthing Yes/NO

2
REC Construction 
Manual and Stan-
dards

Civil Works Yes/NO

3
REC Construction 
Manual and Stan-
dards

Construction and 
general layout Yes/NO

4
REC Construction 
Manual and Stan-
dards

Safety clearances 
as per IE rule. Yes/NO

5
REC Construction 
Manual and Stan-
dards

Bimettalic terminal 
connecters for trans-
former connections

Yes/NO

6
REC Construction 
Manual and Stan-
dards

Operation Yes/NO

Signed By
Representative of Turnkey Contractor
Representative of PQCC if checked
Representative of TPIA /RQM/NQM if checked
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FORMAT-C
CONTRACTOR’s  FORMAT BOQ FOR VILLAGES with all associated Hamlets/Mauza/Dhani/Thanda etc. 

( TO BE FILLED BY CONTRACTOR)
SITE INSPECTION REPORT REPORT NO.
SITE INSPECTION WAS CARRIED OUT ON REPORT DATE
PROJECT DETAILS
CONTRACTOR
BLOCK
VILLAGE
CENSUS CODE
S.No. Name of material/Items Unit Provision as per Approved drg. Quantity at site

(i)
PCC Poles
a) Single Pole
1. 8.5 Meter No.
2. 9.5 Meter No.
3. 11.0 Meter No.
4. Strut Pole No.
b) Double Pole  

(ii) LT & 11 KV Conductor
length (ACSR/AAAC/
Length
a) Main Line & Size Mtr./mm
b) Spur Line & Size Mtr./mm

(iii) LT Cable Length Mtr.
(iv) Insulator (11 KV)

a) Disc. No.
(b)Pin No.
Insulator (LT)
a) Disc. No.
(b)Pin No.

(v) Ligthening arrester No.
(vi) Distribution Transfm.

a) 10 kVA No.
b)16 kVA No.
c) 25 kVA No.

(vii) Stay set No.
(viii) Service connections No.
Signed By
Representative of Turnkey Contractor
Representative of PQCC if checked
Representative of TPIA /RQM/NQM if checked
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FORMAT-D
Inspection Format For Tpia/Rqm/Nqm

Site Inspection Report No.
Site Inspection Was Carried Out On/ Report Date
Inspecting  Agency 
Inspecting Officer
Project Details
Contractor
Block
Village
Census Code
Discom’s Representative
Contractor

Sl.
No.

Reference Document Item/Job
Description

Whether Meet Construc-
tion Standard

Deviations/ Corrective 
Actions 

1 Quality Control Manual LT & 11kV Lines-
POLE ERECTION

YES/NO

3 Quality Control Manual 11kV Line Erection YES/NO
4 Quality Control Manual Earthing YES/NO
5 Quality Control Manual DISTRIBUTION 

TRANSFORMER 
-installation 

YES/NO

6 Quality Control Manual TPMO/GO/AB 
switch -operation 

YES/NO

7 Quality Control Manual METERING -DT/LT 
PANEL /SERVICE 
CONNECTION

YES/NO

8 Quality Control Manual Substation Erection- 
Transformer, VCB, 
CT/PT, C&R Panel, 
Battery and Control 
Room

YES/NO

9 DPR/Contract Docu-
ment

BOQ Verification YES/NO

Signed By
DISCOM
CONTRACTOR

REC/NQM

PQCC M/s RQM/NQM
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FORMAT-E

Monthly Quality Control Report 

Discom
Project Details
Contractor
Sl. No. Name Of Village Name Of District/Block Census Code Whether Comply The 

Quality Control Manual 
1
2
3
4
5
6
7
8
Signed By

DISCOM CONTRACTOR
PQCC





Annexure - iI
FQP
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N
 
T
R
A
N
S
F
O
R
M
E
R
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M
Q
P
 
N
O
.
 
T
X
M
 
2
1
1
 

C
U
S
T
O
M
E
R
 
N
A
M
E
 
P
O
W
E
R
 
G
R
I
D
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
V
A
L
I
D
 
U
P
T
O

3
1
.
0
7
.
2
0
1
0
 

U
N
I
Q
U
E
 
C
O
D
E
 
N
O
.
 

2
4
2
9
0
 
C
 

 

1
.
 
 
T
h
is
 
M
Q
P
 
s
h
o
u
ld
 
b
e
 
r
e
a
d
 
in
 
c
o
n
j
u
n
c
t
io
n
 
w
it
h
 
P
O
W
E
R
G
R
I
D
 
s
p
e
c
if
ic
a
t
io
n
 
a
n
d
 
s
h
a
ll
 
d
e
e
m
 
t
o
 
in
c
lu
d
e
 
a
d
d
it
io
n
a
l 
t
e
s
t
s
 
if
 
a
n
y
 
r
e
q
u
i
r
e
d
 
a
s
 
p
e
r
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 

 2
.
 
P
O
W
E
R
G
R
I
D
 
s
p
e
c
if
ic
a
t
io
n
 
s
h
a
ll
 
in
c
lu
d
e
 
p
r
o
v
is
io
n
 
o
f
 
le
t
t
e
r
 
o
f
 
A
w
a
r
d
 
(
L
O
A
)
 
,
 
P
O
W
E
R
G
R
I
D
 
a
p
p
r
o
v
e
d
 
d
r
a
w
in
g
s
 
/
 
t
e
c
h
n
ic
a
l 
d
a
t
a
 
s
h
e
e
t
 
/
 
B
O
M
 
/
 
T
e
s
t
 
s
c
h
e
d
u
le
 
/
 
 
 
 

t
e
s
t
 
p
r
o
c
e
d
u
r
e
 
a
p
p
li
c
a
b
le
 
t
o
 
t
h
e
 
s
p
e
c
if
ic
 
c
o
n
t
r
a
c
t
.
 

 3
.
 
 
I
n
 
c
a
s
e
 
o
f
 
 
a
n
y
 
c
o
n
t
r
a
d
ic
t
io
n
 
b
e
t
w
e
e
n
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
p
la
n
t
 
s
t
a
n
d
a
r
d
s
 
a
n
d
 
P
O
W
E
R
G
R
I
D
 
s
p
e
c
if
ic
a
t
io
n
 
,
 
t
h
e
 
la
t
t
e
r
 
 
s
h
a
ll
 
p
r
e
v
a
il
.
 

 4
.
 
 
W
h
e
r
e
v
e
r
 
I
n
d
ia
n
 
/
 
I
n
t
e
r
n
a
t
io
n
a
l 
t
e
c
h
n
ic
a
l 
S
t
a
n
d
a
r
d
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
h
e
ir
 
la
t
e
s
t
 
a
m
e
n
d
m
e
n
t
s
 
s
h
a
ll
 
b
e
 
in
c
lu
d
e
.
 
T
h
e
 
s
a
m
e
 
is
 
a
p
p
li
c
a
b
le
 
in
 
c
a
s
e
 
o
f
 
M
A
R
S
O
N
’s
 

A
g
r
a
 
s
p
e
c
if
ic
a
t
io
n
 
a
ls
o
,
 
s
o
 
lo
n
g
 
a
s
 
t
h
e
s
e
 
c
h
a
n
g
e
s
 
a
r
e
 
m
a
d
e
 
w
it
h
 
t
h
e
 
a
p
p
r
o
v
a
l 
o
f
 
c
o
m
p
e
t
e
n
t
 
a
u
t
h
o
r
it
y
 
o
f
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
.
 

 5
.
 
 
I
t
 
is
 
t
h
e
 
r
e
s
p
o
n
s
ib
il
it
y
 
o
f
 
t
h
e
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
is
 
d
o
c
u
m
e
n
t
 
is
 
r
e
a
d
il
y
 
a
v
a
il
a
b
le
 
a
t
 
t
h
e
ir
 
w
o
r
k
s
 
a
s
 
w
e
ll
 
a
s
 
a
t
 
t
h
e
 
w
o
r
k
s
 
o
f
 
s
u
b
-
v
e
n
d
o
r
 
in
 

o
r
d
e
r
 
t
o
 
 
a
v
o
id
 
a
n
y
 
d
e
la
y
 
a
t
 
t
h
e
 
t
im
e
 
o
f
 
in
s
p
e
c
t
io
n
.
 

 
 

6
.
 
 
M
A
R
S
O
N
’S
,
 
A
g
r
a
 
s
h
a
ll
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
ir
 
a
s
 
w
e
ll
 
a
s
 
t
h
e
ir
 
s
u
b
-
v
e
n
d
o
r
’s
 
C
o
n
t
r
o
l 
,
 
M
e
t
e
r
in
g
 
 
a
n
d
 
T
e
s
t
in
g
 
 
in
s
t
r
u
m
e
n
t
s
 
a
r
e
 
 
d
u
ly
 
c
a
li
b
r
a
t
e
d
 
a
n
d
 
s
h
o
u
ld
 
h
a
v
e
 
‘ 

C
a
li
b
r
a
t
io
n
 
c
e
r
t
if
ic
a
t
e
s
 
t
r
a
c
e
a
b
le
 
t
o
 
I
n
d
ia
n
 
/
 
I
n
t
e
r
n
a
t
io
n
a
l 
s
t
a
n
d
a
r
d
s
 
.
 
C
a
li
b
r
a
t
io
n
 
r
e
c
o
r
d
s
 
s
h
o
u
ld
 
b
e
 
m
a
d
e
 
a
v
a
il
a
b
le
 
d
u
r
in
g
 
in
s
p
e
c
t
io
n
 
b
y
 
P
O
W
E
R
G
R
I
D
.
 
K
e
y
 

in
s
t
r
u
m
e
n
t
s
 
w
il
l 
b
e
 
c
a
li
b
r
a
t
e
d
 
o
n
ly
 
b
y
 
N
A
B
L
 
a
c
c
r
e
d
it
e
d
 
la
b
o
r
a
t
o
r
ie
s
.
 
 

 7
.
 
I
n
 
c
a
s
e
 
o
f
 
a
n
y
 
t
e
s
t
 
is
 
b
e
in
g
 
c
a
r
r
ie
d
 
o
u
t
 
a
t
 
t
h
e
 
T
h
ir
d
 
P
a
r
t
y
 
r
e
c
o
g
n
iz
e
d
 
L
a
b
 
s
u
c
h
 
la
b
 
/
 
f
a
c
il
it
y
 
s
h
o
u
ld
 
b
e
 
N
A
B
L
 
a
c
c
r
e
d
it
e
d
 
/
 
a
p
p
r
o
v
e
d
 
b
y
 
P
O
W
E
R
G
R
I
D
.
 

 8
.
 
A
ll
 
r
a
w
 
m
a
t
e
r
ia
l 
/
 
b
o
u
g
h
t
-
o
u
t
 
it
e
m
s
/
 
o
u
t
 
s
o
u
r
c
e
 
s
e
r
v
ic
e
s
 
s
h
o
u
ld
 
b
e
 
f
r
o
m
 
P
O
W
E
R
G
R
I
D
 
a
p
p
r
o
v
e
d
 
s
o
u
r
c
e
s
 
o
n
ly
.
 

 9
.
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
s
h
a
ll
 
m
a
in
t
a
in
 
t
h
e
 
p
r
o
p
e
r
 
c
o
-
o
r
d
in
a
t
io
n
 
o
f
 
t
e
s
t
 
c
e
r
t
if
ic
a
t
e
s
 
f
r
o
m
 
r
a
w
 
m
a
t
e
r
ia
l 
s
t
a
g
e
 
t
o
 
f
in
is
h
e
d
 
s
t
a
g
e
 
a
n
d
 
r
e
c
o
r
d
s
 
s
h
o
u
ld
 
b
e
 
a
v
a
il
a
b
le
 

d
u
r
in
g
 
in
s
p
e
c
t
io
n
 
b
y
 
P
O
W
E
R
G
R
I
D
.
 

 1
0
.
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
s
h
a
ll
 
s
h
o
w
 
t
h
e
 
a
p
p
r
o
v
a
l 
o
f
 
P
O
W
E
R
G
R
I
D
 
E
n
g
in
e
e
r
in
g
 
f
o
r
 
a
ll
 
c
o
n
t
r
a
c
t
 
s
p
e
c
if
ic
 
T
y
p
e
 
T
e
s
t
s
 
in
c
lu
d
in
g
 
s
p
e
c
ia
l 
t
e
s
t
s
 
if
 
a
n
y
 
a
s
 
p
e
r
 
t
h
e
 

P
O
W
E
R
G
R
I
D
 
s
p
e
c
if
ic
a
t
io
n
 
,
 
a
t
 
t
h
e
 
t
im
e
 
o
f
 
F
in
a
l 
in
s
p
e
c
t
io
n
.
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M
A
R
S
O
N
’
S
 
E
L
E
C
T
R
I
C
A
L
 
I
N
D
U
S
T
R
I
E
S
,
 
A
G
R
A
 

R
e
v
i
s
i
o
n
 
0
2
 

PA
G

E 
N

o.
 5

1 
of

 5
1 

M
A
N
U
F
A
C
T
U
R
I
N
G
 
Q
U
A
L
I
T
Y
 
P
L
A
N
 

I
T
E
M
 

D
I
S
T
R
I
B
U
T
I
O
N
 
T
R
A
N
S
F
O
R
M
E
R
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M
Q
P
 
N
O
.
 
T
X
M
 
2
1
1
 

C
U
S
T
O
M
E
R
 
N
A
M
E
 
P
O
W
E
R
 
G
R
I
D
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
V
A
L
I
D
 
U
P
T
O

3
1
.
0
7
.
2
0
1
0
 

U
N
I
Q
U
E
 
C
O
D
E
 
N
O
.
 

2
4
2
9
0
 
C
 

 

1
1
.
 
A
ll
 
t
h
e
 
p
a
c
k
in
g
 
c
a
s
e
s
 
s
h
o
u
ld
 
b
e
 
m
a
r
k
e
d
 
w
it
h
 
P
O
W
E
R
G
R
I
D
 
L
O
A
 
d
e
t
a
il
s
 
,
 
n
a
m
e
 
o
f
 
t
h
e
 
P
r
o
j
e
c
t
 
,
 
I
t
e
m
 
d
e
s
c
r
ip
t
io
n
 
a
n
d
 
C
I
P
 
/
 
M
I
C
C
 
n
u
m
b
e
r
 
(
 
b
y
 
w
h
ic
h
 

m
a
t
e
r
ia
l 
h
a
s
 
b
e
e
n
 
c
le
a
r
e
d
 
f
o
r
 
d
is
p
a
t
c
h
 
)
 

 

1
2
.
 
O
n
e
 
c
o
p
y
 
o
f
 
t
e
s
t
 
r
e
p
o
r
t
,
 
C
I
P
 
&
 
M
I
C
C
 
s
h
a
ll
 
a
ls
o
 
b
e
 
s
e
n
t
 
a
lo
n
g
 
w
it
h
 
t
h
e
 
c
o
n
s
ig
n
m
e
n
t
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1
3
.
 
I
n
s
p
e
c
t
io
n
 
o
f
 
s
p
a
r
e
 
it
e
m
s
 
o
r
d
e
r
e
d
 
b
y
 
P
O
W
E
R
G
R
I
D
 
s
h
a
ll
 
b
e
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
p
r
o
v
is
io
n
s
 
o
f
 
t
h
is
 
M
Q
P
.
 
I
t
e
m
s
 
if
 
n
o
t
 
c
o
v
e
r
e
d
 
u
n
d
e
r
 
M
Q
P
 
s
h
a
ll
 
b
e
 
o
f
f
e
r
e
d
 
f
o
r
 

in
s
p
e
c
t
io
n
 
a
s
 
p
e
r
 
P
O
W
E
R
G
R
I
D
 
s
p
e
c
if
ic
a
t
io
n
s
 
/
 
R
e
le
v
a
n
t
 
I
n
d
ia
n
 
/
 
I
n
t
e
r
n
a
t
io
n
a
l 
S
p
e
c
if
ic
a
t
io
n
.
 

 1
4
.
 
S
u
r
v
e
il
la
n
c
e
 
c
h
e
c
k
s
 
w
h
e
r
e
v
e
r
 
a
p
p
li
c
a
b
le
 
in
 
t
h
e
 
M
Q
P
,
 
s
h
a
ll
 
b
e
 
c
a
r
r
ie
d
 
o
u
t
 
b
y
 
P
O
W
E
R
G
R
I
D
 
a
s
 
a
n
d
 
w
h
e
n
 
d
e
e
m
e
d
 
n
e
c
e
s
s
a
r
y
.
 
N
o
 
in
s
p
e
c
t
io
n
 
c
a
ll
 
is
 
r
e
q
u
ir
e
d
 

t
o
 
b
e
 
g
iv
e
n
 
f
o
r
 
s
u
r
v
e
il
la
n
c
e
 
c
h
e
c
k
s
.
 

 
 
 
 

1
5
.
A
n
y
 
m
a
t
e
r
ia
l 
r
e
j
e
c
t
e
d
 
d
u
r
in
g
 
P
O
W
E
R
G
R
I
D
 
in
s
p
e
c
t
io
n
 
s
h
a
ll
 
b
e
 
d
is
p
o
s
e
d
 
o
f
f
 
w
it
h
 
t
h
e
 
a
p
p
r
o
v
a
l 
o
f
 
 
P
O
W
E
R
G
R
I
D
.
 
F
o
r
 
d
e
s
t
r
u
c
t
iv
e
 
d
is
p
o
s
a
l 
P
O
W
E
R
G
R
I
D
 
m
a
y
 

d
e
p
u
t
e
 
it
s
 
r
e
p
r
e
s
e
n
t
a
t
iv
e
 
f
o
r
 
w
it
n
e
s
s
in
g
.
 
I
n
 
c
a
s
e
 
M
a
t
e
r
ia
l 
is
 
t
o
 
b
e
 
r
e
t
u
r
n
e
d
 
t
o
 
s
u
b
-
v
e
n
d
o
r
,
 
a
ll
 
s
u
c
h
 
it
e
m
s
 
s
h
a
ll
 
b
e
 
in
d
e
li
b
ly
 
m
a
r
k
e
d
 
(
t
o
 
p
r
e
v
e
n
t
 
m
ix
in
g
)
 
a
t
 
t
h
e
 
 

w
o
r
k
s
 
o
f
 
t
h
e
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
a
n
d
 
o
f
f
e
r
e
d
 
t
o
 
P
O
W
E
R
G
R
I
D
 
 
f
o
r
 
v
e
r
if
ic
a
t
io
n
 
o
f
 
m
a
r
k
in
g
.
 

 1
6
.
 
M
A
R
S
O
N
’s
,
 
A
g
r
a
 
s
h
a
ll
 
a
li
g
n
 
t
h
e
ir
 
Q
u
a
li
t
y
 
S
y
s
t
e
m
 
a
n
d
 
t
h
a
t
 
o
f
 
t
h
e
ir
 
s
u
b
-
v
e
n
d
o
r
s
 
t
o
 
t
h
e
 
r
e
q
u
ir
e
m
e
n
t
s
 
o
f
 
la
t
e
s
t
 
s
e
r
ie
s
 
o
f
 
I
S
O
 
9
0
0
0
Q
u
a
li
t
y
 
S
t
a
n
d
a
r
d
s
 
in
 
a
 
t
im
e
 

b
o
u
n
d
 
m
a
n
n
e
r
.
 

 1
7
.
 
P
a
in
t
in
g
 
s
h
a
ll
 
b
e
 
c
a
r
r
ie
d
 
o
u
t
 
a
s
 
p
e
r
 
P
O
W
E
R
G
R
I
D
 
a
p
p
r
o
v
e
d
 
p
a
in
t
in
g
 
p
r
o
c
e
d
u
r
e
.
 
W
e
ld
in
g
 
a
n
d
 
B
r
a
z
in
g
 
s
h
a
ll
 
b
e
 
c
a
r
r
ie
d
 
o
u
t
 
a
s
 
p
e
r
 
P
O
W
E
R
G
R
I
D
 
a
p
p
r
o
v
e
d
 

w
e
ld
in
g
/
b
r
a
z
in
g
 
p
r
o
c
e
d
u
r
e
s
 
w
h
ic
h
 
s
h
a
ll
 
b
e
 
s
u
b
m
it
t
e
d
 
f
o
r
 
a
p
p
r
o
v
a
l 
o
f
 
P
O
W
E
R
G
R
I
D
,
 
if
 
n
o
t
 
s
u
b
m
it
t
e
d
 
e
a
r
li
e
r
.
 

 1
8
.
 
T
y
p
e
 
t
e
s
t
 
r
e
p
o
r
t
s
 
o
f
 
m
a
j
o
r
 
it
e
m
s
 
s
u
c
h
 
a
s
 
B
u
c
h
h
o
lz
 
R
e
la
y
,
 
O
il
 
&
 
W
in
d
in
g
 
T
e
m
p
e
r
a
t
u
r
e
 
I
n
d
ic
a
t
o
r
 
(
L
o
c
a
l 
&
 
R
e
m
o
t
e
)
 
e
t
c
 
s
h
a
ll
 
b
e
 
s
u
b
m
it
t
e
d
 
t
o
 
P
O
W
E
R
G
R
I
D
 

E
n
g
g
.
 
f
o
r
 
t
h
e
ir
 
r
e
v
ie
w
 
/
 
A
p
p
r
o
v
a
l 
a
s
 
p
e
r
 
C
o
n
t
r
a
c
t
 
T
e
c
h
n
ic
a
l 
S
p
e
c
if
ic
a
t
io
n
 
 

 1
9
.
 
T
h
is
 
M
Q
P
 
is
 
a
 
s
t
a
n
d
a
r
d
 
M
Q
P
 
f
o
r
 
D
I
S
T
R
I
B
U
T
I
O
N
 
T
R
A
N
S
F
O
R
M
E
R
 
f
o
r
 
P
O
W
E
R
G
R
I
D
 
t
o
 
b
e
 
m
a
n
u
f
a
c
t
u
r
e
d
 
a
t
 
t
h
e
 
w
o
r
k
s
 
M
A
R
S
O
N
’
S
 
E
L
E
C
R
I
C
A
L
 

I
N
D
U
S
T
R
I
E
S
,
 
A
G
R
A
.
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 J
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