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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
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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.



14

Report No. 18 of 2014

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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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)
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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. 
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Project Implementation and Execution 

etc

6.1 Cost estimation

 formula and 

assessment based on intrinsic value, etc

per cent per

cent. per cent per cent

per cent

process viz.

 NR I: 3, NR II:7, WR I: 16, WR II: 11, SR I: 6. SR II: 5, ER I: 5, ER II: 1, NER: 6. 

 Indian Electrical and Electronic Manufacturers Association



34

Report No. 18 of 2014

etc

6.2

various activities such as award, commencement of supply/erection, completion of supply/

erection, etc.

 projects), and (ii) 

Table 6.1

Time taken in award of contracts

Projects under Domestic funding Projects under Multilateral funding

Time taken in 

(in weeks)

No. of contracts Time taken in 

(in weeks)

No. of contracts 

weeks

Total 270 Total 154

i.e. per cent

per cent

 Eastern Region System Strengthening Scheme-I.

  Western Region System Strengthening Scheme-II.
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per cent

6.3 Delay in commissioning of projects

terrain etc.

Annexure 6.1

Table 6.2

Status of commissioning of projects

Range of delay in 

commissioning/anticipated 

commissioning of projects 

beyond scheduled date /

CERC benchmark* (in 

months)

Projects approved before 

1.04.2009

Projects approved after 

1.04.2009

Completed 

projects (No.)

Ongoing 

projects (No.)

Completed

projects (No.)

Ongoing

projects (No.)

NIL

Total 12 4 1 3
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contractors and forest clearance had contributed to delays which were possible to have been 

per cent

`

crore based on approved project cost (Annexure 6.2

reasons for delay were actually beyond reasonable/direct control of PGCIL as (i) land 

etc.

 Interest during construction
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etc

complete three out of four projects in the Audit sample

supra

Odisha Part B, Krishnapatnam, Sasan & Mundra and 65 kV central part of Northern Grid Part-III 
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Grid Management

i.e.

i.e

7.1 Organisation of Power Grid 

in synchronised

Annexure 7.1.

Annexure 7.2)2

7.2 Grid Management 

the load

drawal of all utilities in their control area with reference to the power transfer capability  and 

Operating transmission lines at high voltages reduces transmission losses due to heating and allows power to be shipped 

economically over long distances.  Further it is economical to transport electricity than transport fuel for generating 

power.

Synchronization is the process of matching the speed and frequency of a generator or other source of electricity generation

to a running network.

originates at the energy consuming equipment of the consumers.

An electrical system bounded by interconnections (tie-lines), metering and telemetry, where it controls its 

generation and / or load to maintain its interchange schedule with other control areas whenever required to 

do so and contribute to frequency regulation of the synchonously operating system.  There are 150 control 

areas in the country.
Transfer capability refers to the amount of electric power that can be passed through a transmission network from one

place to another having regard to reliability considerations.
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.  

etc.

Annexure 7.3

i.e. increase/decrease 

7.3

per cent of total 

Category GD-1 – When less than 10 per cent of the antecedent generation or load in a regional Grid is lost; 

GD–2-When 10 per cent to less than 20 per cent of the antecedent generation or load in a regional Grid is lost;  

GD–3-When 20 per cent to less than 30 per cent of the antecedent generation or load in a regional Grid is lost; 

GD–4-When 30 per cent to less than 40 per cent of the antecedent generation or load in a regional Grid is lost;  

GD–5-When 40 per cent or more of the antecedent generation or load in a regional Grid is lost. 
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(b) Grid standards did not capture seriousness in cases where load is lost in more than one 

PGCIL 

7.4 Major Grid Disturbances of 30 and 31 July 2012

suo-moto

–

consequences in the future.

The major GD of 30 and 31 July 2012 were preceded by a near-miss situation on 29 July 2012.

As per CEA’s Grid Standards, the disturbance on 30 July 2012 falls under category GD-5 (GD 5 pertains to those 

disturbances when 40 per cent or more of the antecedent generation or load in a regional Grid is lost). On 31 July 2012 

the disturbances were of GD 5 in three regions viz. NR, ER and NER and GD 1 in WR. 

Delhi, UP, Haryana, Rajasthan, Himachal Pradesh, Punjab, J & K, Uttaranchal and Chandigarh.
Delhi, UP, Haryana, Rajasthan, Himachal Pradesh, Punjab, J & K, Uttarakhand, Sikkim, Assam, Tripura, Mizoram, 

Manipur, Arunachal Pradesh, Nagaland, Meghalaya, Bihar, Jharkhand, West Bengal, Orissa and parts of Madhya 

Pradesh and Union Territory of Chandigarh.
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 and 

7.4.1

vis-à-vis

(Graph in Annexure 7.4) 

per cent  (Annexure 7.7)

As displayed on website of CERC.

Bina-Gwalior link (double circuit) is the feeder link in WR for the Gwalior-Agra inter-regional link.  

and above energy charges if demand for power exceeds TTC.

Shutdown of Agra-Gwalior I line was allowed from 0800 hours to 1900 hours of 26 July 2012 for preparatory work. For 

Bina-Gwalior II upgradation, shutdown was allowed from 1000 hours of 27 July 2012 to 1800 hours of 29 July 2012; for 

Agra-Gwalior II, shutdown was allowed from 1000 hours of 28 July 2012 to 1800 hours of 29 July 2012. 
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which was not in line with its 

The advantage of such coordination is that the users of the network are aware of transfer capability that would be 

affected by the shut down and can seek deferment of shut downs if it affects their requirements and the RPC can take a 

considered decision. 
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viz.

7.4.2 Handling of the disturbance by System Operators at NLDC/RLDCs 

 (as shown 

(States of Power System80)

condition in which control action is being taken to reconnect all the facilities and to restore system load.
Source: As provided by POSOCO.

Total Transfer Capability of a transmission network means the amount of electric power that can be 

transferred reliably over the inter-control area transmission system under a given set of operating conditions 

considering the effect of occurrence of the worst credible contingency. Here credible contingency means 

the likely-to-happen contingency, which would affect the Total Transfer Capability of the inter-control area 

transmission system.

to ensure that the interconnected network is secure under a reasonable range of uncertainties in system conditions.
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 of the 

,

 as two more lines (i.e.

Single contingency means the worst single outage event of transmission line, generator, transformer, or substation bus 

bar. 

CERC (Measures to relieve congestion in real time operation) Regulations, 2009

(i) 400 kV Zerda-Kankroli, (ii) 200 kV Badod-Morak and (iii) 200 kV Badod-Kota

The probability of extension of shut down was very high in this case because against three days shut down requested by 

PGCIL for up gradation work at Gwalior end, two days shut down was allowed.

As per the basis used by NLDC for declaring TTC, effect of the outage of Badod-Kota and Zerda-Kankroli links on TTC 

would have been to the extent of 200 MW reducing the ATC to 1600 MW. e.g. while declaring TTC for 15.9.2012 to 

25.9.2012, TTC was enhanced by 100 MW due to restoration of 400 kV Zerda-Kankroli line. Similarly, while declaring 

TTC for 16.1.2013 to 17.1.2013, TTC was reduced by 100 MW due to shutdown of 220 kV Kota-Badod line.
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Excluding loading on Mundra- Mohindergarh line for which TTC and scheduling is done separately.
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(b) WRLDC’s role in the grid disturbance

Annexure 7.5)

per cent

i.e.

the private sector viz

i.e.

Hydro power plants had the advantage of abrupt tripping unlike thermal generators which are gradually backed down. 

 Madhya Pradesh State Electricity Board
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(c) Hierarchical differences  

hesitation in the manner in which the serious subject of under drawal was broached/handled by 

in Annexure 7.5)

(d) Inadequate off-line simulation study

7.4.3  Role of other agencies which aggravated the disturbance

(a) Heavy Underdrawal/Overdrawal by State power utilities
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i.e

etc

in Annexure 7.6

(b) Non-implementation of Special Protection Scheme

i.e

7.4.4  Restoration procedure

 Uttar Pradesh,  Punjab, Haryana, Rajasthan and Uttarakhand

Gujarat, Madhya Pradesh, Maharashtra, Chattisgarh, Goa, Dadra and Nagar Haveli and Daman and Diu.
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.

 as they had 

to black start

took more than seven hours 

7.4.5  Long term and systemic issues relating to Grid Management 

(a) Warning System 

inter alia

among hydro, gas and some thermal power stations to start producing power, add loads step by step and build blocks of 

restored areas;

Top down approach - Take power from other regions which remain connected to initiate restoration in the affected 

region.

be either Light Diesel Oil or Low Sulphur Heavy Stock or Heavy furnace Oil) depending on the boiler design. Only after 

this process is complete, the steam turbine can be rolled and the generator synchronized to the main grid.

Building the grid after a grid disturbance

Chamera Unit II started at 1017 hours i.e. 0744 hours after the blackout at 0233 hours.
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(b) Inter-connection of NR with neighbouring Regions 

Inter-se

lines viz

(Annexure 7.7)

+

(c) Regulatory tools to deal with congestion 

ibid.

Congestion charge may be imposed on a regional entity or entities causing congestion and paid to any 

regional entity or entities relieving congestion. The rate of congestion charge is `5.45 per unit which was in 

the nature of a commercial deterrent in bringing down congestion. 
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all entities in the upstream  and downstream

(d)

Exporting region 

Importing region
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 104

i.e

 and the National 

Annexure 7.8.

i.e

corridors (illustrated in Annexure 7.9

etc

(i) Need for due regard to N-1 principle

availability, the generating company gets a higher payment. In case the average availability achieved is 

UI in a time block is the difference between actual and scheduled generation or actual and scheduled drawal for a 

 The fundamental parameter that measures the stability of the grid is its frequency which depends on the number of 

revolutions per minute (RPM) of the generators that are connected to the Grid.  Frequency remains the same throughout 

an AC electrical system and if the frequency is 50 Hz, it means that all the generators connected to the grid are operating 

at the same speed.  Closer the frequency is to 50 Hz, the better it is both for the power generating equipments at the power 

stations and the appliances at the consumer end.  If persistent under frequency occurs it means that somewhere there is 

UI table is designed in such a way that in case of low frequency, the Discoms are encouraged to underdraw while the 

generators are encouraged to over inject.  On the other hand, when the frequency is higher than the permitted range, it 

means that there is less demand for power or the tendency to detach from the grid.  Under such conditions, the UI charges 

encourage the Discoms to overdraw and the generators to back down.

 Grid operators – UI brought about frequency control and promoted grid stability; Discoms- Commercial incentives 

for underdrawals and the facility of overdrawing from the grid depending on the frequency; Generators- Commercial 

resources.
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etc

(ii) Commercial considerations by Discoms

viz.

(iii) Demand-supply gap of States

etc

per cent 

per cent was

per cent 
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per cent 

per cent 

per cent

Annexure 7.10

`

`

increased to `

power as compared to the power scheduled for them, it was possible for power surplus 

`

(iv) Inter play between UI and congestion mitigation measures  

 CERC has levied (May 2006) a token penalty of ` one lakh on UPPCL for in-disciplined over drawal from the Grid.
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they were reluctant to reduce under drawals or over injection as is evident from communication 

of `

(e) Inadequacies in human resource management 

Long night shifts

vis-à-vis time 

Capacity building of system operators

per

cent

per cent in shift 
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7.4.6   Impact of Grid disturbances on 30 and 31 July 2012

etc

i.e

been avoided if 
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7.4.7   Remedial measures taken after GDs of July 2012

etc were 
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Monitoring System

8.1 Project Monitoring

8.2 Pre-award monitoring

etc

8.3 Post-award monitoring

8.3.1 Monthly Progress Reports 

 of all nine 

etc.

 containing complete information relating to projects along with exception reports identifying critical areas and action 

taken report in respect of action plan decided in previous meeting.

 Out of 27 MPRs (three each for nine Regions) six MPRs (SR-I for March 2011, SR-II for March 2010, ER-I for March 

2010 & March 2012 and NR-I for March 2010 & March 2011) were not furnished by the Management.
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8.3.2 Project Review Meetings 

8.3.3 Quarterly Performance Review at MOP level

8.4 Project completion reports

WR I-12, WR II-09, NR I-09, NR II-07, NER-07, SR I-05, SR II-03, ER I-03 and ER II-03.
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CHAPTER - 9

Conclusion and Recommendations

9.1 Conclusion

per

cent

per cent

` `

`

of `

i.e.

In case of congestion across a transmission corridor, the cleared prices in different areas i.e. Area Clearing Prices 
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due to controllable factors like delay in submission of proposal for forest clearance and land 

i.e. the ability of a transmission corridor to move power from 

per cent of 

i.e

i.e

 As 

per 

cent

per cent per 

cent
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inter-

se

per cent

per cent

 projects), 

and forest clearance had contributed to delays which were possible to have been controlled by 

`

 Eastern Region System Strengthening Scheme-I

Western Region System Strengthening Scheme-II
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`

9.2 Recommendations

survey of forest stretches and submit forest clearance proposals before investment 
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(vii) In order to improve diligence in declaring TTC and scheduling power, POSOCO 

may critically review the existing practices in this regard to ensure secure grid 

operation.

MOP was generally in agreement with the audit recommendations.

New Delhi

Dated :  14 July 2014 

(PRASENJIT MUKHERJEE)

Deputy Comptroller and Auditor General

and Chairman, Audit Board

Countersigned

New Delhi

Dated :  15 July 2014

(SHASHI KANT SHARMA)

Comptroller and Auditor General of India
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Annexure- 2.1

(As referred to in Para 2.5)

(A) List of projects selected for Performance Audit

S l . 

No.

Project Name Date of Investment 

Approval

Approved cost 

(`((   in crore)`

Scheduled date of 

completion

Generation linked projects

1

System

2

Barh

September

3

4 September September

5 November November

6

7

8

9 Common System associated with ISGS 

System strengthening projects

10 April

11

12

13

14

15

16

17

18 February November

Other projects

19 April

20 February
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(B) Details of sample selected for Performance Audit

Description of 

projects

Completed Ongoing Total

No. of 

projects

Approved 

cost

(` in crore)

No. of 

projects

Approved 

cost

(` in crore)

No. of 

projects

Approved 

cost

(` in 

crore)

Total population:

Generation Linked

System

Total 83 63,111 61 81,721 144 1,44,832

Sample selected:

Generation Linked

System

Total 13 34,750 7 18,561 20 53,311

Percentage of total 

population

16% 55% 11% 23%

Overall percentage 

of money value 

being covered

14% in terms of number  and 37% in terms of value
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Annexure - 3.1

{As referred to in Para 3.1.1}

Details of installed capacity within region and transfer capability of the respective 

inter-regional corridor

Corridor Export Region Installed capacity 

(MW) in export region 

(as on 31-03-2012)*

TTC (MW)** TTC as a %age of 

Installed Capacity
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Annexure 3.2

(As referred to in Para 3.1.1)

Details of Congestion in Power Exchanges 

Month

Percentage of volume of electricity that could 

not be cleared due to congestion to the actual 

cleared volume 

Percentage of the time congestion occurred 

during the month

Indian Energy 

Exchange

Power Exchange of 

India Limited

Indian Energy Ex-

change

Power Exchange of 

India Limited

April 79 100 79 100

99.97 100

76.67 80.42

79.77 84.71

118.72 98.96 99.44

September 172.71 98.75 100

128.08 72 95.97 76 97.41

November 122.25 100 100

156.59 78.6 99.97 79.2 98.59

124 94 99.60 93 98.76

February 256 88.69 99.57 100 84.23 100 100

274 95 100 100 96 100 100

Comparison of market clearing prices (MCP) and area clearing prices (ACP) in Indian 

Energy Exchange 

`

Year

MCP

(Rs. Per 

kWhr)

ACP > MCP 

(by 50 paise)
ACP < MCP (by 50 paise)

S1 S2 A1 A2 E1 E2 W1 W2 W3 N 1 N2 N3

2010-11

2011-12

2012-13
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Annexure 3.3

(As referred to in Para 3.1.1 and 3.1.3)

Details of Cumulative Inter Regional transmission capacity at the end of XII Plan

Corridor

(i)

Transmission Capacity 

expected at the end of XI 

Plan

(ii)

Expected addition 

during XII Plan

(iii)

Cumulative transmission 

capacity at the end of 

XII Plan

(iv) = (ii)+(iii)

TOTAL 25050 40500 65550
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Annexure 3.4

(As referred to in para 3.1.5 )

Average utilisation of Inter-regional lines during 2011 – 12

Corridor Total No. 

of Lines 

analysed

Utilisation range 

0-30% 31%-50% 51%-75% 76%-100%

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region

89

78

100

75 25

100  -

33

Average utilisation of intra-regional transmission lines during 2011-12

Name

of

Region

Total No. 

of Lines 

analysed 

(excluding 

lines 

having 

0 power 

Utilisation range

0-30% 31%-50% 51%-75% 76%-100% >100%

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of

lines

to

total

lines

of

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region

No. of 

Lines

%age

of lines 

to total 

lines of 

region
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Annexure-3.6

(As referred to in Para 3.3)

Statement indicating delays in submission of proposals for forest clearances after 

investment approval in respect of 20 projects selected for audit

S.N. Project Name Investment

Approval date

Scheduled date 

of completion of 

project

Forest proposal application dates (First & 

Last indicated in bold) 

24.01.05

30.01.07

Barh

/09.02.08 25.06.05

(Project not yet 

complete)

15.03.08

6.09.11

November 14.05.09

31.08.12

21.07.08

2.09.11

26.02.07 30.06.09/

lines)

G e n e r a t i o n 

Projects in 

07.01.12 24.09.12

ISGS Projects in 

area of AP

11.5.12

/15.11.10

04.01.10

23.01.06
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S.N. Project Name Investment

Approval date

Scheduled date 

of completion of 

project

Forest proposal application dates (First & 

Last indicated in bold) 

21.06.08

4.03.06

corridor SS

15.07.06 21.01.09

23.06.10/12.3.11

for Central Part 

of Northern 
01.08.11/30.08.10

21.07.11

27.09.07
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Annexure 4.1

{As referred to in Para 4.2 (ii)}

S. No. Parameter 2008-09 2009-10 2010-11 2011-12 2012-13

Weightage given in the MOU

Quality

2 Customer Satisfaction 2 1 0.5

novation

5 Project Implementation 19 10 8

com Business

9 Availability of Transmission system 7 6 5

Rajiv Gandhi Grameen Vidyutikaran 

Yojna

Corporate Social Responsibility

Compliance of Corporate Governance

Sustainable Development

Compliance of DPE Guidelines

Total 50 50 50 50 50

i.e. ‘Corporate social responsibility’ was 
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Annexure- 5.1

(As referred to in Para 5.1)

Statement showing variation in lengths of transmission lines as per FR and as actually 

constructed.

S.N. Name of project Name of Transmission Line FR Line 

length

(km)

Executed

Line

length

(km)

Percentage 

Variation

associated with Barh

associated with (Quad)

(Quad)

(-)14.71

Bank

(-)96.42

Snowbird)

Source: Feasibility reports of respective projects and information regarding transmission lines furnished by the Management 

of PGCIL vide letter dated 08.01.2013 and 31.03.2014.
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Annexure 5.2

(As referred to in Para 5.3)

Statement showing year wise details of unutilised balance in Power System Development Fund

Date Unscheduled

Interchange 

Charges

Congestion

Revenue

Congestion 

Charges

Reactive

Energy

Charges

Total Interest 

income

Amount

Utilised

Investment

of PSDF 

amount

(Including

cumulative

Interest 

amount)
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Annexure- 6.1

(As referred to in Para 6.3)

Statement showing scheduled dates of completion as per Investment Approval, dates of 

actual/anticipated completion and delay with reference to Investment Approval

S.N. Project Name Investment

approval 

date

Scheduled date 

of completion as 

per Investment 

Approval

Actual/

anticipated

date of 

completion

Delay in completion 

(actual/anticipated)

with reference to 

scheduled date of 

completion as per 

Investment approval

Delay

range (in 

months)

(1) (2) (3) (4)=(3) – (2) months

Generation linked projects

1

System

2

System Associated 

with Barh

September

3 Common Scheme 

4

System Associated 

September September

project)

5

System Associated 

November November September

6

System Associated 

7

transmission system 

(Balance lines)

uncertain

project)

System strengthening projects

8 System April

9

10 Northern
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S.N. Project Name Investment

approval 

date

Scheduled date 

of completion as 

per Investment 

Approval

Actual/

anticipated

date of 

completion

Delay in completion 

(actual/anticipated)

with reference to 

scheduled date of 

completion as per 

Investment approval

Delay

range (in 

months)

(1) (2) (3) (4)=(3) – (2) months

11

transmission corridor 

scheme

12

13 System

Scheme III of 

April April NIL

14 Eastern

project)

15 Northern February November

16 North East/ February

project)

Projects approved after of CERC Regulations 2009

S.

No

Project Name Completion

time as 

per CERC 

Regulations

(in months)

Date of 

Investment 

Approval

Actual/

anticipated 

date of 

completion

Actual/

anticipated

time taken in 

completion

from investment 

approval

(in months)

Delay 

beyond 

benchmark 

completion 

period (in 

months)

Delay

range (in 

months)

1

for Central Part of 

III)

2

3 Generation Projects 

4  ISGS Projects in 

of Andhra Pradesh
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Annexure- 6.2

(As referred to in Para 6.3)

Statement showing loss of incentive of 0.5 per cent additional Return on Equity due to 

late commissioning of projects with reference to scheduled completion period as per 

CERC Regulations.

S l . 

No.

Project Name Date of 

Investment

Approval 

Approved 

cost

Scheduled

date of 

completion

Equity

Capital

(` in crore)

CERC

Incentives

(0.5 %) –

(` in crore
(` in crore)

1 Generation Projects in 

2

Andhra Pradesh

3

4

Central Part of Northern 

` `
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Annexure – 7.1

(As referred to in Para 7.1)

Overview of Indian Power Grid

Note: Southern Grid synchronized on 31 December 2013 with rest of the Grid.

Source: Website of POSOCO
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Annexure – 7.2

(As referred to in Para 7.1)

Indian Power Sector - Institutional Arrangement

Source: As provided by POSOCO vide e-mail dated 27 December 2012
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Annexure 7.4

(As referred to in para 7.4.1)

Graph showing Average energy consumption in Northern Region during 2007-08 to 2011-12

MONTHWISE AVERAGE ENERGY CONSUMPTION IN NR

(From 2007 to 2012)

Apr

Sep

Nov

Feb
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Annexure- 7.5

(As referred to in para 7.4.2 (b) and (c))

Table showing excerpts of telephonic conversation between NLDC and RLDC staff on 

29 July 2012.

29 July 2012 at 2243 (ERLDC advising NLDC to order WRLDC to back down generation

ERLDC

NLDC Achha, achha.

ERLDC Toh aap WR ko thoh ek dam extremely aap ek dam immediately aap boliye ki wo back down 

kare apna generation.

NLDC Achha, achha.

ERLDC Ya nahi to WR apna NR ke through power pass on kare agar kar sakta hai.

NLDC NR se nahi kar sakta hai, Gwalior-Agra ek out hai.

ERLDC Ha agar nahi kar sakta toh he has to back down.

NLDC Achha, achha. theek hai.

ERLDC Theek hai na.

NLDC Ok, ok.

ERLDC Or NR ko over drawal band karna hai.

NLDC Ha , ha theek theek.

ERLDC Toh ye toh nahi toh bilkul system aaj jayega.

NLDC Theek, theek sir karte hain.

ERLDC Toh aap ise seriously lijiye.

ERLDC Janab WR se to humko koi farak nahi, lagta hai ki badh gaya hai unka 

NLDC WR toh…

ERLDC Aap unke pechhe thoda lagiye ki what are they doing? 

NLDC Aree bada bekar hai sir unko…

ERLDC Ji sir aap unko bar bar message dijiye, wo aise chhodne se nahi hoga.

NLDC Theek hai mai bat karta hu.

ERLDC Nahi nahi bilkul hi bat nahi, aap bar bar unko msg dijiye.

NLDC Nahi nahi mai de raha hu.

ERLDC Kahe jaha jaha underdrawal hai usko kam karaye.

NLDC Nahi, theek hai. Theek hai.

29 July 2012 at 2331 (NLDC asking WRLDC to reduce under drawal in a rather timid way )

NLDC ‘Ha Sir, ye thoda ye apna Sir under drawal control kar sakthe ho Sir Aap’.

WRLDC Hmm.

NLDC Kyonki Sir Ye WR-NR ki Sir Vo Gwalior Agra ek shutdown pe hai. Us pe overloading 

ho rahi hai Sir aur ye ER corridor ki sari lines overload ho rahi hain.

WRLDC Frequency bhi to kam hai, aapki…

NLDC frequency kam hai vo to baat hai lekin thoda system constraint hai na ab kya karain 

sab ER kee lines

WRLDC overdrawl kam karaiye na NR ka

NLDC NR ka OD, usko bhi msg kiye hain, Sir aap bhi kar sakte hain to aap bhi dekhiye
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Annexure- 7.6

{As referred to in Para 7.4.3 (a)}

Overdrawal by NR states and Underdrawal by WR states during 30 & 31 July Grid 

Disturbances

Name of the 

State

Over-

drawal

or 

Under-

drawal

No. of time blocks (Out of 18 time blocks 

between 2200 hours of 29 July 2012 and 

0230 hours of 30 July 2012) in which

overdrawal/underdrawal was made by 

States

No. of time blocks (Out of 12 time blocks 

between 1000 hours to 1300 hours of 31 

July 2012) in which  overdrawal/under-

drawal was made by States 

<100 MW 100<500

MW

500<1000

MW

>1000

MW

<100

MW

100<500

MW

500<1000

MW

>1000

MW

Punjab

drawal

Gujarat

drawal

Goa
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Annexure – 7.10

{As referred to in Para 7.4.5 d(iii)}

Energy Requirement vis a vis Energy Availability of Northern States and Net 

overdrawal or underdrawal during 2011-12

State Name Requirement Availability No. of Months 

in which there 

was Net

Remarks

(MUs) (MUs) (MUs) (%) Over 

drawl

Under 

drawal

Chandigarh

Delhi

Haryana

Himachal

Pradesh drawl in majority of 

Jammu & 

Kashmir

Punjab

Rajasthan

Uttar Pradesh

Uttarakhand
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List of abbreviations used in the Report 

Sl. No. Term used in 

Report

Description

A

AC

ACP

B

Bill of Quantity

BSE

C

CEA Central Electricity Authority

CSGS

Ckm

CPCC Central Project Coordination and Control Centre

CPSEs Central Public Sector Enterprises

CS Contract Services

D

E

F
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Sl. No. Term used in 

Report

Description

G

GoI Government of India

H

I

IEGC Indian Electricity Grid Code

IPPs Independent Power Producers

ISGS

K

L

M
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Sl. No. Term used in 

Report

Description

N

NEP National Electricity Plan

NSE

O

P

PGCIL

Q

R
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Sl. No. Term used in 

Report

Description

S

SC

SCPSP

SPS Special Protection Scheme

T

U

W
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Glossary of Technical Terms

S.

No

Technical Terms Description

Availability Based Tariff 

(ABT)

Alternating Current (AC)

Area Clearing Price 

(ACP)

Available Transfer 

Capability (ATC)

Angular separation

Bottling of power

Black start

Grid

Bottom up approach

power, loads are added step by step and blocks of restored areas are built 

Congestion

Circuit kilometer (ckm)

Cascade tripping

Central Transmission 

Utility

Contingency

Direct Current (DC)

Double Circuit (DC)
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S.

No

Technical Terms Description

Element Any electric device with terminals that may be connected to other electric 

etc

Energy Emergency

Feasibility Report (FR)

Frequency

.

Grid disturbance

High Voltage Direct 

Current (HVDC) system

Inter Regional lines

Intra Regional lines

Long Term Access

Long tie

Load Shedding

Lighting Up

Load

Market clearing Price 

(MCP)

MNW

supply/erection, completion of supply/erection, etc.

MVA i.e.,

Million Unit (MU) i.e.

N-1 Criterion
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S.

No

Technical Terms Description

Open Access

transmission lines or distribution system or associated facilities with 

Open line

Over drawal

Outage

related activities etc.

Power swing

Power Utility

Rating

Reliability

indicators viz.

Reliability Margin (RM)

transfer capability necessary to ensure that the interconnected transmission 

Right of Way (ROW) 

SCADA

Single Contingency

 etc

Synchronization 
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S.

No

Technical Terms Description

Scheduled Power

control area with reference to the power transfer capability and prepare 

.

Short tie

Short Term Open Access

power for a short term period (i.e.

Single circuit 

Special protection scheme 

(SPS) determined system conditions, and take corrective actions other than and/

Transfer Capability

Transmission Capacity

Transmission Corridor

it is transformed for delivery to customers or is delivered to other electric 

Transient Stability

Trip

Total Transfer Capability 

(TTC)

Top down approach

Unscheduled Interchange

injection/over injection when compared to the scheduled power

Underdrawal

Voltage








