
Preface

Power Grid Corporation of India Limited (PGCIL), a Navratna Central Public

Sector Enterprise, is mandated under the Electricity Act to ensure development of an

In the above backdrop, performance audit was taken up to assess the effectiveness



vii

Executive Summary

Introduction

for development of ‘National Grid’ recommended formation of a separate central sector 

 was established under the administrative control of 

 and public 

Audit scope and sample

per cent in terms of t

per centt

PGCIL was granted Navratna status in May 2008.

State Discoms
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Major Audit Findings

per cent

per cent per cent

i.e.

per cent

per cent

` `

`

` `

(Para 3.1.1)
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(Para 4.1 and 4.2)

viz

on the other hand, is a measure of the ability of a corridor, as a whole, to reliably move power 

i.e.

(Para 3.1.2)

per cent of 

Transmission capacity i.e. summation of ratings of individual lines.

The rotors of generators connected to the grid run at the same electrical speed and in case of small disturbances affecting 

the speed, restorative forces bring back the rotors to the same speed. However for large disturbances, the restorative 

forces may be unable to bring all the generators to the same speed.  If this happens, the angular difference between the 
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{Para 3.1.3(i)}

{Para 3.1.3(ii)}

per cent

per cent

per cent

(Para 3.1.4 and 3.1.5)  
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(Para 7.4.1 and 7.4.2)

inter-

se

(Para 7.4.5)

per cent, in three cases it was between 

per cent per cent

(Para 5.1) 

`

(Para 6.3)
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(Para 8.1 and 8.2) 

`

(Para 5.2)

Recommendations

(i)

(ii)

(iii)

(iv)

(v)

survey of forest stretches and submit forest clearance proposals before investment 

(vi)

(vii)
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CHAPTER - 1

Introduction

1.1 Background

and commercial problems which had resulted from ownership of transmission facilities by 

1.2

to, inter-alia.

Northern Region (NR), Western Region (WR), Eastern Region (ER), Southern Region (SR) and North Eastern Region 

(NER)

PGCIL was incorporated as a Government Company on 23 October 1989.   

NTPC Ltd., NHPC Ltd., North Eastern Power Corporation Ltd., SJVN Ltd. (earlier known as Nathpa-Jhakri Power 

Corporation Limited), Neyveli Lignite Corporation Limited, Nuclear Power Corporation Limited and THDC India Ltd. 

Northern Regional Load Despatch Centre, Southern Regional Load Despatch Centre, Western Regional Load Despatch 

Centre, Eastern Regional Load Despatch Centre and North Eastern Regional Load Despatch Centre.
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thereafter Navratna

of ` per cent

others

increased to ` per cent

1.4 Physical performance of PGCIL 

Table 1.1

Physical performance of PGCIL 

Particulars/Years 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13

ckm) at year end

at year end

(per cent)

Power transmitted on PGCIL Net

ckm: circuit kilometre, MVA: Mega Volt Ampere, MUs: Million Units

Which provided powers to the Board of the Company to undertake new projects, modernisation, purchase of equipment, 

etc up to `300 crore or equal to their net worth which ever is lower without approval of GOI. 

Which provided powers to the Board of the Company to undertake new transmission projects of any amount without 

approval of GOI

Foreign Institutional Investors: 14.09 per cent, Indian Public: 4.13 per cent, Body Corporates: 4.14 per cent, Mutual 

Funds: 2.38 per cent,   Bank & Financial Institutions: 5.40 per cent and Others: 0.44 per cent.
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1.5 Roles of PGCIL and POSOCO

1.6 Performance Audit 

 State Discoms
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CHAPTER - 2R

Audit Framework

2.1 Scope of Audit

2.2 Audit objectives

Audi

2.3 Audit criteria

Working Group on power was constituted by Planning Commission in April 2006 to formulate power programme

for XI Plan with Secretary (Power) as Chairman of the Working Group and Member (Planning) of  CEA as Member 

Secretary.

Accessed from website of CERC
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2.4 Audit Methodology 

2.5 Audit Sample

per cent in terms of 

per cent

Annexure-2.1, was taken based on materiality and 

per cent

the basis of materiality

11 Top 10 per cent contracts in terms of value (60 contracts)
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2.7 Acknowledgment
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CHAPTER 3R

Planning and Project Conceptualisation 

3.1 Planning of transmission projects by PGCIL

and

which approves

3.1.1 Progress in the formation of National Grid

electricity to different distribution licen

SCPSP for each region is constituted by CEA for carrying out its duties of integrated planning under section 73 (a)

of the Electricity Act, 2003. These committees are headed by Member CEA and State Transmission Utilities, Central 

Transmission Utilities, Central Generating Units (CGUs), etc. are members. SCPSP provides technical approval to the

projects.

This Committee is chaired by heads of state utilities on rotational basis and CEA, State Transmission Utilities, 

Central sector generating units, CTU, Load Despatch Centres, traders and Discoms, etc. are its members.
Cost of energy varies according to type of fuel, age of the plant, whether cost plus project or tariff based project, etc.

transmission lines or distribution system or associated facilities with such lines or system by any licensee or consumer or 
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synchronous interconnections

when viewed in terms of overall

Table 3.1

Corridor Month TTC (in MW) Actual Flow (in MW)
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per

cent

per cent per cent

(Annexure 3.1)

per cent

` per cent of the total capital investment 

`

per cent

i.e.

.

 Total lines – 3743;  Inter-regional – 45 (765 kV, 400 kV and 220 kV) 
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(ii) In the deliberations before the Coordination Forum

(Annexure 3.2) of 

per cent increased from two months 

per cent

i.e.

(Annexure

3.2)

the last two years (` ` `

`

`

i.e.

Coordination forum was constituted by MOP in February 2008 under Section 166 (1) of the Electricity Act, 2003 for 

smooth and coordinated development of power system in the country.   The forum is chaired by Chairman, CERC and 

inter-alia had the following members- Chairperson CEA, Member (Power Systems) of CEA, Members of CERC, CEO of 

CTU, representatives from generating companies, both PSEs and private. Additional Secretary/Joint Secretary, MOP is 

the member convenor.  The Coordination Forum held its last meeting in March 2010.  

Number of hours congestion occurred/ Total number of hours in a month.

the location of the physical constraints in the structure of transmission network, including national and/or control area 

transmission corridor is same as available transfer capability.  
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(Annexure 3.3) revealed that no links were planned 

per

cent

(iv)

3.1.2 Planning of capacity addition of inter-regional transmission corridors without giving 

due regard to increase in their power transfer capability

viz

the other hand, is the measure of the ability of the corridor, as a whole, to reliably move power 

capacity is decided by physical characteristics of components and is static in nature, transfer 

customer demand etc and is dynamic.

 ER-SR margin was 93 MW in March 2014 (00 to 05 hours and 10-19 hours) and WR-NR margin was 219 MW in 

March 2014.
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etc

the actual power transfer capability

Table 3.2

TTC and transmission capacity of inter regional corridors

Corridor Transmission

Capacity

(As on 

31.3.2012)

TTC (Highest

during 2011-12)

%age of 

TTC to 

Transmission 

capacity

Capital

Investment

made in XI 

Plan (`` in 

crore)

%age

of Total 

Investment

Total 25050  # 11530 4286 100

per cent
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3.1.3   Development of inter-regional corridors

were plans to build a network in the ‘chicken neck’

per cent (cumulative at 

Annexure 3.3).

vis a vis long-tie for import of power by NR 

Formally, Siliguri Corridor, a narrow strip of territory connecting north eastern states to the rest of India.  

 Transmission capacity i.e. summation of ratings of individual lines.

 The rotors of generators connected to the grid run at the same electrical speed and in case of small disturbances affecting 

the speed, restorative forces bring back the rotors to the same speed.  However, for large disturbances, the restorative 

forces may be unable to bring all the generators to the same speed.  If this happens, the angular difference between the 
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issue, three additional links

per cent

per cent

(Gwalior –Jaipur 765 kV (2 single circuits), Champa-Kurukshetra (800 kV HVDC) and Jabalpur – Orai (765 kV 

double circuit).

i.e
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(ii) Impact of up gradation of link on reliability of WR-NR corridor 

i.e

3.1.4 Congestion due to delayed planning and approval of transmission system for transfer 

of power from generation projects

i.e.

Transmission Phase-I generation projects in Odisha Part B

Sterlite, GMR, Nav Bharat, Monnet, Jindal, Lanco Babandh, and  Ind  Bharat
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i.e.

was not ready even for two projects which were 

(ii)

14 October 2010, 29 December 2010, 16 August 2011 and 25 April 2012.

 The interim arrangement was that one circuit of Rourkela-Raipur – 400 kV double circuit (inter regional) would be 

looped in and looped out at Sterlite power station. 
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3.1.5 Sub-optimal utilization of transmission lines 

 that would be faced 

two lines viz.,

lines

`  crore (recoverable in the 

PGCIL, however, does not suffer any revenue loss as it recovers its 

 As per POSOCO’s feedback to CEA and PGCIL on system constraints. 

765 kV line can carry over 4000 MW of power while 400 kV line can carry around 2000 MW.

charged’ (or charged at a lower voltage level) is resorted to because charging the line without corresponding 

 Right of way denotes the right for placing of electric lines for transmission of electricity along the path through which 

such lines pass through; 765 kV transmission towers occupy more space (64-69 m) than 400 kV transmission towers (46-

52m).

Transformer and associated bays at higher voltage level are constructed later and capital cost to that extent 

is postponed.
Worked out on the basis of difference in minimum cost of laying 765 kV line (` 60.65 lakh) and 400 kV line (` 43.97

lakh) per ckm with standard porcelain insulation, single circuit and Aluminium Conductor Steel Reinforced Moose. 

Total length of four 765 kV lines charged at 400 kV being 950 km. (i.e. ` 16.68 lakh (` 60.65 lakh less ` 43.97 lakh) X 

950 km).
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supra and areas of redundancy evident from analysis 

Annexure 3.4).

per cent

per cent

per cent

, low line 

transmission serves a public service function and sometimes additional lines may have to be 

built

100200 Ckm (as on 31.3.2013)  minus  59461  ckm  (as on 31.3.2007) = 40739 ckm.

 For which data was available.

 For which data was available

ER-WR corridor was planned to carry power from ER to WR in the planning horizon but in the operating horizon, the 

This has been explained though an example - The transmission in the Kashmir Valley is connected to 

Jammu region through two 400 kV lines and two 220 kV lines. During winters due to reduced generation 

at Uri hydro power station and other hydro power stations in the Kashmir valley coupled with heavy power 

demand due to winters, the Kashmir valley imports a substantial quantum of power from the Jammu region. 

There have been instances in the winter of 2007, 2012 and 2014 when due to heavy snowfall, these lines went 

under breakdown near the Pir Panjal mountain range leading to islanding of Kashmir valley and blackout. 

Due to adverse weather conditions, restoration of the transmission system is also delayed as even helicopters 

discomfort amongst the public. This situation can be mitigated only if additional lines over alternate route 

from Samba to the Kashmir Valley is constructed.
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had been laid down for system availability based on which incentives are paid to PGCIL,

3.1.6 Access to transmission corridors

bottled up

i.e

i.e  or 

i.e

i.e.

per cent

Any constraint in the transmission chain from generation of power to load leads to a situation where generation has to 

be backed down. This is referred to as bottling of power.

Regulations do not envisage grant of access for period ranging from three years to 12 years.

and Medium-term open Access in inter-state transmission and related matters’.  Grant of short term open access is 

transmission Regulations 2008’.  The nodal agency for grant of LTA and MTOA is the CTU while the nodal agency for 

grant of STOA is RLDC. 

Against the MTOA request of 1846.5 MW for the period 1February 2012 to 31 May 2012, MTOA granted was 1062 

MW
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(Annexure 3.5). 

3.2 Scope for reducing time taken in planning activities
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commissioned

3.3 Submission of proposal for Forest clearance

PGCIL had not laid down any timelines for submission of applications for forest clearances 

in nine Annexure- 3.6), even the earliest application for forest 

eleven projects also, applications for forest clearance in respect of all stretches of transmission 

there is a need for PGCIL to monitor the situation closely to assess the effectiveness of the 

As per monthly report of CEA on broad status of power projects in the country –March 2014

Kahalgaon-II, Sasan (UMPP), Parbati-III HEP, Generation Projects in Odisha-Part B, SRSS-VII, System Strengthening 

in Northern Region for Sasan & Mundra (UMPP), SRSS-III, NRSS-XVIII, and 765 kV System for Central Part of 

Northern Grid (Part-III) projects.
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CHAPTER - 4R

Targets and Achievements 

4.1 Performance vis-à-vis targets

`

 was 

i.e. with a delay of two years from investment approval

4.2 Fixation of Targets in MOU 

with its Administrative

viz

Ranchi-Sipat (Jharkhand) 756 kV Single circuit line

Memorandum of Understanding (MoU) as applicable to CPSEs is a negotiated document between the 

Government of India (i.e. the concerned administrative Ministry) and the Management of the CPSE specifying 

clearly the objectives of the Understanding and the obligations of both parties. MoU is meant to evaluate the 

of targets for various parameters.
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Table 4.1 

MOU targets and achievement during XI Plan

Year MOU Targets (MW) MOU Achievements(MW)

Nil Nil

Nil

Nil Nil

TOTAL 10100 9400

(ii) Decreasing weightage to Non-Financial Parameters 

ten

Quality, Customer satisfaction, Business development, R&D for sustained & continuous innovation, Project 

implementation, Commercial targets, Human resource development, Environment and social management of new 

projects, Operational targets and Inventory management.
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Table 4.2

Details of MOU parameters where weightage was decreased

Criteria 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13

Customer satisfaction 1 0.5

Availability of 

transmission system

7 6 5

Project implementation 20 10 8

parameters (which represent the performance of PGCIL in the core areas) as compared to 

e.g.

(Annexure.4.1)





29

CHAPTER - 5R

Investment Approval and Project Funding 

5.1 Investment approval

inter alia stated  (February

PGCIL, however, as a practice did not conduct detailed surveys of forest stretches before

(Annexure 5.1)(( .

per cent, in four cases

per cent per centt

per cent

etc

Bill of Quantities is a list containing  all items and their respective quantities, rate, etc. to be supplied by the contractor,

under a given contract

Topo-sheet or Topographic sheet essentially contains information about an area like roads, railways, settlements, lands,

rivers, electric poles, etc.  According to their usage they may be available at different scales.
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5.2 Non-adjustment of STOA charges from project cost

viz

per cent  per cent 

transmission systems respectively and the balance was to be adjusted towards reduction in 

i.e

PGCIL received `

per cent per cent
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i.e.

`

5.3 Non-utilisation of Power System Development Fund

Unscheduled Interchange Charges Pool Account Fund 

Congestion Charge Account

Congestion Amount (Market splitting charge) 

markets

Reactive Energy Charges Account 

viz. to 

will reduce the sale and increase the purchase in surplus area. In the same way, it will reduce the purchase and increase 

managing congestion is known as market-splitting.
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` Annexure 5.2

of `

`

the Government Account Framework

 VAR – Volt-ampere reactive

 All Government moneys come under three accounts viz., the Consolidated Fund of India, Contingency Fund and Public 

Account and all three accounts are audited by the Comptroller and Auditor General of India. 




