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Preface 

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

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

effic ient, coordinated and economical system of inter state transmission lines for smooth 

flow of electrici ty from generating stations to load centres. Power System Operation 

Corporation Limited (POSOCO), a wholly owned subsidiary of PGCIL, is the apex 

organisation to ensure integrated operation of power system including scheduling and 

despatch of electricity through national and regional load despatch centres. Transmission 

service provider is a key intermediary between generator and distributor of electricity and 

an efficient and effect ive transmission network fac ilitates generation and utili zati on of 

power. Inadequacies in transmission network and delay in commissioning of transmission 

projects may not onl y result in loss of revenue to PGCIL but may also lead to congestion in 

evacuation of power. On the other hand creation of lines of higher capacity than required 

or abnormal redundancies in transmiss ion assets may result in ex tra financial burden on 

beneficiaries and public at large. 

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

of planning and implementation of transmission projects by PGCI L duri ng XI Plan (2007-

201 2) along with status of augmentation of transmiss ion network up to March 20 13. 

Besides, an attempt has been made to assess shortcomings, if any, in Grid Management 

by POSOCO in ensuring uninterrupted power supply, includ ing Grid Security and Grid 

Monitoring, in view of the major Grid di sturbances of 30 and 31 July 201 2. 

The Audit Report has been prepared in accordance with the Performance Audit 

Guidelines and Regulations on Audit and Accounts, 2007 of the Comptroller and Audi tor 

General of India. 

Audit wishes to acknowledge the co-operation received from PGCIL, POSOCO 

and Ministry of Power, Government of India at each stage of the audit process. 
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Introduction 

Inter state and intra state power transmis ion systems are inter connected and together 

constitute the grid. In 1984, a working group constituted by Government of India (GOI) 

for development of 'National Grid' recommended formation of a separate central sector 

corporation for manning, constructing, operating and mainta ining transmission fac ilities in 

the country. Accordingly, Power Grid Corporation of India Limited (PGCIL), a Navratna 

Central Public sector undcrtaking, 1 was established under the administrative control of 

Ministry of Power (MOP) in 19 9 to implement the decision of GOI to form a 'National 

Grid'. 

Transmission faci litates generation and utili zation of power. Inadequacies in 

transmission network and delay in commissioning of transmission projects may not 

on ly result in loss of revenue for PGC IL but may also lead to congestion in evacuation 

of power. Creating lines of higher capacity than required or abnormal redundancies in 

transmission assets may result in extra financial burden on beneficiaries1 and public 

at large. Accordingly, performance audit was taken up to assess the effect iveness of 

planning and implementation of transmission project executed by PGCIL during XI 

Plan (2007-2012). Besides, an attempt has been made to assess shortcomings, if any, 

in Grid Management by Power System Operation Corporation Limited (POSOCO) a 

wholly owned subsidiary of PGCIL, in ensuring uninterrupted power supply, including 

Grid Security and Grid Monitoring. 

Audit scope and sample 

The performance audit examined activities from conceptualisation to implementation 

of selected major transmission projects executed by PGCI L between Apri l 2007 and March 

20 12 along with the status of augmentation to transmission network made by PGCI L up 

to March 20 13. A sample of 20 transmission projects representing 14 per cent in terms of 

number and 37 per cent in terms of va lue of the projects planned and executed by PGCIL 

during April 2007 and March 2012 was taken based on materiality and coverage of all 

Regional Offices of PGCIL. In the wake of the incident of Grid disturbances on 30 and 

31 July 2012, the aspect of Grid management by POSOCO, which is mandated with the 

responsibility to ensure integrated operation of the 'National Grid' , was also included in the 

scope of audit. 

1 PGC/l was granted avratna status in May 1008. 
State Discoms 
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Major Audit Findings 

One of the major objectives of formation of PGCIL was to bring about integrated 

operation of the regional transmission systems by undertaking construction of inter-regional 

links. This was to faci litate the growth of economic exchange of power (replacing costly 

energy transactions within a region with cheaper ones from another region to reduce the cost 

of power) which would ultimately lead to formation of a 'National grid' and ensure better 

utili sation of avai lab le generation resources. The process of integration of five regional grids 

was progressively taken up from the 1990s and with the synchronisation of Southern Grid 

with the rest of the grid on 31 December 2013, the entire Indian power transmission grid 

was being opera ted at the same frequency completing the technical process of formation of 

'Nat ional Grid'. However, when viewed in terms of inter-regional power transfer capability 

and congestion scenario, the objective of formation of 'National Grid ' remained to be fully 

achieved. 

In 24 years of its operation up to March 20 13 , PGCI L built 45 inter-regional 

transmission lines (220 kV and above), connecting five regions in the country, which works 

out to 1.2 per cent3 of total such lines in the inter-state transmiss ion grid. Four ou t of six 

inter-regional corridors (WR-NR, WR-ER, ER-NER and WR-SR) were capable of carrying 

only 1.5 per cent to 3 per cent of insta lled power generating capacity in the respective power 

surplus regions. In three out of six inter-regional corridors, there is zero margin (WR-SR) 

/negligible margins (ER-SR. WR-NR)4 over and above the capability required to cater to 

long term customers. Low level of inter-regional transfer capability implied limited cope 

for transfer of power among regions. I lcncc the objectives of formation of National Grid i.e. 

meeting deficit from surplus regions and facilitating economic exchanges remained to be 

fully achieved. Low transfer capabi li ty also led to persistent congestion due to transmission 

constraints. Power exchange data showed that percentage of time congestion occurred above 

75 per cent increased from two months in 20 I 0-11 to five/six months in 2011-12 and all 

the 12 months in 20 12-13. Similarly, volume of electricity that could not be cleared due to 

congestion (as a percentage of the actually cleared volume), went above 75 per cent for 3 

months in 2011-12 and increased to six months in 2012-13. Impact of congestion was visible 

in large variations in electricity prices. Buyers in SI and S2 bid areas (Tamil Nadu, Kera la, 

Andhra Pradesh, Karna taka, sou th Goa and Union Territory of Pondicherry) consistently 

incurred higher prices during the last two years(~ 5.1 to ~7.3 per unit of electricity as again t 

unconstrained market clearing price of ~3.5 per unit) to procure pO\\ er due to transmission 

constraints. On the other hand. sellers in W3. EI and E2 bid areas (Chhattisgarh, Orissa, 

West Bengal, Sikkim, Bihar and Jharkhand) received lower prices (~2. to ~2 .9 per unit) as 

they could not sell surplus power to deficit areas due to transmission constraints which could 

have been reduced through strengthening WR-SR and ER-SR links. 

(Para 3.1.1) 

' Total Imes 37-13; inter-regional -15 (7651.. V. 400 I.. V and 220 I.. V). 
• ER- RMargm 93MW inMarch 201-1(00to 05and I0-19 hours)andWR- Rmargm219 \.1\\ inMarch 20 1-I. 
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XI Plan (2007-2012) noted that planning and operation of the transmiss ion system had 

shifted from the regional level to the national level necessitating a strong all-India grid. Towards 

this end, XI Plan stipulated target of inter-regional tran fer capacity of 17000 MW. Against the 

XI Plan target of 17000 MW, PGCIL ac hieved 13900 MW of inter-regional capacity leaving 

a shortfall of 3100 MW in achievement. While short fa ll to the extent of I 000 MW was due to 

annulment of one of the projects, the remaining short fa ll of 2 100 MW was due to controllable 

factors like delay in submission of proposal for forest clearance and land acquisition issues. 

MOU targets for inter-regional capacity augmentation by PGCI L for 2007-12 were fixed at 

10 I 00 MW which were short of the corresponding XI plan target by 6900 MW ( 17000 MW 

minus 10100 MW). In two years (2007-08 and 2010-11) MOU targets were fi xed at 'Nil '. 

(Para 4.1 and 4.2) 

Two parameters viz. Transmiss ion Capacity and Transfer Capability are relevant for 

assessing the capacity of inter-regional corridors. Transmission capacity of a corridor is arrived 

at by adding the ratings of all transmission lines connecting two regions. Transfer capability 

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

from one region to another. However, PGCIL assesses the need for augmentation of capacity 

of inter-regional corridors based only on 'Transmission capacity' and does not monitor 

augmentation of total transfer capability (TTC). Though transmission capacity at the end of 

Xl Plan was 25650 MW, capacity for transfer of power i.e. TTC was 11530 MW. PGCIL 

added (2007-12) transmission capacity of inter-regiona l transmission corridors of 13900 MW. 

However, TTC increased from 9400 MW in 2008-09 to only 11530 MW in 20 11-12. Thus, for 

better appreciation of the ability of transmission network to transfer power across regions, it is 

necessary that TTC is also declared and disclosed alongwith transmission capacity. 

(Para 3.1.2) 

Bulk of the inter-regional augmentation efforts achieved in XI Plan and planned for XII 

Plan have been across the ER-NR and ER-WR corridors to wheel power from the pit-head 

power plants in the coal rich ER to the demand centers in the north and the west. 63 per cent of 

total inter-regional transmission capacity of25050 MW5(cumulative at the end of XI Plan) was 

concentrated along these corridors. Offline simulation studies conducted by an Expert Group 

constituted by MOP fol lowing two major Grid disturbances of30 and 31 July 2012 have shown 

that the WR-NR link is the 'short tie' (transmission link shorter in length and tying/connecting 

two regions) for import of power by NR and in the case ofloss of the 'short tie', the ' long tie' of 

WR-ER-NR could also be lost due to angular separation and power swings6. Hence, high level 

of augmentation of the ' long tie' would not yield desired results for transmission of increased 

' Tra11s111issio11 rnpacio• i.e. s11111111atio11 of ratings of indivil/11al lines. 
• The rotors of ge11eraton· rn1111ected to the grid r1111 at tire same ele£·trical ~peetl and i11 case of.rnwll dist11rba11ces affecting 

the speed, restorat fre forces bring hack the rotors to the same 'peed. lloll'ever for large dist11rba11ces. the restoratfre 
forces may be 1111able to bring all tire ge11eraton to tire same \peed. If thi.\ happens, the angular difference beh1•ee11 the 
generators goe~ 011 i11creasi11g (A 11g11lar ~eparatio11) 111hich ca11se5 large 1•ariatio11s i11 1•oltage aml po111er flo w i11 li11es. 
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power to the NR and there is a need to prioritise implementation of the three new links planned 

by PGCIL in the WR-NR corridor. 

{Para 3.l.3(i)} 

Agra-Gwalior double circuit line, a trunk line of the WR-NR corridor, was upgraded 

from 400 kV voltage leve l to 765 kV in March 20 13. The upgradation created a 765 kV line 

in parallel with a 220 kV network without any 400 kV system in the WR-NR inter-regional 

corridor. The impact of such a formation was that in the event of loss of both the circuits of 

765 kV line, there would be a 'cascade tripping' of220 kV network. TTC of WR-NR corridor 

which was enhanced to 5700 MW from 2000 MW in May 201 3 following the upgradation of 

Agra Gwalior line, was rolled back in October 20 13, due to reliability considerations. Thus, 

the upgradation to 765 kV line in the WR-NR corridor worsened an already delicate nature of 

WR-NR interconnection. 

{Para 3.1.3(ii)} 

PGCIL has not put in place a mechanism for assessing utilisation of transmission lines 

with the result that there were pockets of congestion, as well as areas of redundancy. In Odisha 

region, there was congestion in the transmission network due to interim ' Loop in Loop out' 

arrangements made for evacuation of power from Independent power producers without 

ensuring adequacy of the transmission system. On the other hand, out of 22 high voltage 765 

kV lines, six lines remained undercharged at 400 kV for more than 5 years out of which two 

lines remained undercharged for more than 13 years. During 20 11 -12, average utilisation of 

33 out of 40 inter-regional lines ranged between 0 to 30 per cent in all inter-regional corridors 

except WR-SR and ER-SR. ln case of intra-regional lines, 4 78 (68 per cent) out of 706 lines 

in five regions had average utilisation of less than 30 per cent. 

(Para 3.1.4 and 3.1.5) 

The Country faced a severe Grid disturbance (GD) on 30 and 31July2012 which resulted 

in 757 million units of energy not being served (compared to total generation of2400 million 

units per day) to users. The proximate cause for the major GD of 30 July 2012 (involving 

NR) and 31 July 2012 (involving NR,ER and NER) was the shut down of the trunk line (400 

kV Bina - Gwalior-Agra line) between WR and NR for four days (26 to 29 Ju ly 2012) in 

peak season due to construction work. While the shutdown initially planned for four days got 

extended due to non-completion of work, TIC on WR-NR corridor that was curtailed from 

2400 MW to 2000 MW during initially planned shutdown was not restricted to 2000 MW by 

POSOCO in the extended shutdown though the system had faced a ' near miss' situation on 29 

July 20 12. TTC was not reviewed on WR-NR corridor on 30 July 20 12 which Jed to scheduling 

of power by Regional Load Dispatch Centres (RLDCs) beyond the capacity of system. Over 

scheduling coupled with over-drawals by NR beneficiaries and under-drawals/over-injection 

I x 
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by WR beneficiaries/generators overloaded the system beyond contro l, which ultimately led to 

'cascade tripping' of alternate paths. WR.LDC did not instruct WR generators to back down 

power generation and did not convey effective instructions to beneficiaries to reduce under 

drawal of power, which was a major cause for GD. Beneficiaries/generators in NR and WR did 

not comply with RLDCs' instructions which contributed to over- loading of lines. 

(Para 7.4.1 and 7.4.2) 

Systemic issues such as absence of early warning mechanism by way of declaration of 

emergency status, fragile interconnection of NR with connecting regions due to skewed inter

se distribution of power flow among the links, heavy volume of Unscheduled Interchange (U I) 

Aows due to commercial considerat ion, demand-supply gap and inter-play between UI and 

congestion mitigation measures also contributed to GDs in July 2012. 

(Para 7.4.5) 

Works and Procurement Policy of PGCIL (W PPP) limits the exercise of detailed survey 

of transmiss ion line route to forest stretches only, contrary to advice of Work ing Group on 

Power constituted by Planning Commission which suggested that detailed survey should be 

carried out before start of procurement process. PGCIL, however, as a practice did not conduct 

detailed surveys of forest stretches also before preparation of Bi II of quantity and cost estimates, 

as stipulated in the WPPP. In test checked 20 projects, actual length of I 7 transmission lines 

in 12 projects had variations as compared to line length considered in the Feasibility Report. 

The difference in length in two cases was between I 0-25 per cent, in three cases it was between 

25-50 per cent and in one case it was more than 50 per cent. 

(Para 5.1) 

Out of 20 transmiss ion projects selected for Audit, only one project was completed within 

scheduled time and delay was above 20 months in nine projects. Main reasons for delays in 

execution of the above projects were delay in acquisition of land, delay in handing over site and 

approved drawings to contractors, delay in release of advance to contractors, delay in forest 

clearance which were possible to have been controlled by PGCIL with more effective planning 

and monitoring. PGCIL also lost the opportunity of earning <350.28 crore during the project 

life towards additional return on equity, which could have been earned in terms of CERC 

Regulations, fo r commissioning of projects within the prescribed timeline in case of projects 

approved after I Apri l 2009. 

(Para 6.3) 

Monitoring mechanism for implementation of transmission projects, though in place, 

needed further strengthening as project review meetings were not held as per the prescribed 

frequency of once in two months. Against 30 meetings requ ired to be he ld during 2007- 12, 

meetings ranging between three and twelve were held in various regions. Minutes of the pre 
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award meetings as well as follow up action on the decisions taken in the previous meetings 
were not recorded. 

(Para 8.1 and 8.2) 

Between 2004-05 and 20 12- 13, PGCJL received ~ 906.49 crore as part of Short Term 

Open Access (STOA) charges that were required to be used for build ing new transmission 

systems as per regulations and orders of CERC. However, PGCJL did not maintain project

wise details of transmission schemes where these STOA charges were utilized, with the result 

that capital cost of new transmission systems/schemes were not reduced. 

(Para 5.2) 

Recommendations 

Based on the audit findings discussed in the report, the fo llowing recommendations are 

made to facil itate improvement in the planning, implementation of transmission projects and 

management of Grid:-

(i) CEA and PGCIL may enhance capacity of inter-regional corridors appropriately based 

on analysis of data regarding power transfer requi rements between regions to fully 

achieve the objective of formation of 'National Grid '. 

(ii) PGCIL may disclose and monitor the key parameter of TIC in the long and medium 

term as per CERC regulations and fo r better appreciation of the transfer capabi lity of 

the system. 

(iii) MOP may evolve norms for assessing efficiency of transmission network and loss 

reduction in accordance with the tariff policy. 

(iv) POSOCO may study the possibili ty of developing a system for offering un-requisitioned 

inter-regional transfer capability to needy users and consider making a proposal in this 

regard before CERC. 

(v) To expedite project execution, PGClL may initiate advance action to conduct detailed 

survey of forest stretches and submit forest clearance proposals before investment 

approval of the project. 

(vi) Since long shut down to carry out construction work was the starting point for two major 

ODs, POSOCO may stipulate tolerance limits for antecedent line loadings and ' no

go' periods for key corridors for allowing long shut downs to prevent GDs. POSOCO 

may also consider taking up with CERC an appropriate warning system that specifies 

responsibility centres that would be tasked with informing constituents about state of 

emergency of the system. 

(vii) In order to improve diligence in declaring ITC 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. 

I xii 



CHAPTER- I 

Introduction 

I. I Background 

Inter-state and intra-state transmission systems arc interconnected and together constitute 

the electrici ty grid . In 1963, India was divided into five regions1 with a view to integrating 

State power systems in each region and promoting the concept of regional power development 

through integrated power systems transcending State boundaries. In 1984, a working group 

constituted by Government of India (GOI) for de\ clopment of a national grid , recommended 

fo rmation of a separate Central Sector corporation for manning, constructing, operating and 

maintaining transmiss ion fac il ities. A major objective o!'thi s decision was to reduce operational 

and commercial problems which had resulted from ownership of transmiss ion faci lities by 

various central generati ng organisat ions and joint \entures. Another major objective was to 

achieve imprO\ ed in tegrated operation of regional transmission systems. 

1.2 Profile of Power Grid Corporation of India Limited 

In the above background, Power Grid Corporation of India Limited (PGCIL) was 

estab lished in 1989~ to implement the decision (A ugust 1989) of GO! to fo rm a 'National Gricl' 

with the fo llowing main responsibilities: 

)..- to plan. promote and build an integrated and efficient power transmission network in all 

aspects including investigation, planning. engineering and des ign; 

;,... to prepare preliminary feasibili ty and detailed project reports; 

:;... to construct, own, operate and 111aintai11 transn1ission lines, sub-stations, load despatching 

and communication fac ili ties and appurtenant\\ ork ; 

).- wheeling of power generated at various power stations in accordance with the policies 

and objecti ves laid down by GO! from time to time; and 

~ keeping abreast of technology development in transmission, load despatching and 

communication system. 

Accordingly, PGCI L took 0\ er {Apri l 1991 to August 1993) transmission assets from seven 

Centra l Generating Companies1 and also took control of existing fi ve~ Regional Load Despatch 

Centres ( RLDC) in the country between 1994 and 1996. PGCI L was notified (December 1998) as 

the Central Transmission Utility (CTU) by GOI and is mandated under the Electrici ty Act, 2003 

to, inter-alia. ensure development of an effi cient, co-ordinated and economical system of inter

state transmission lines for smooth flow of electricit) from generating stations to load centers. 

1 Northern Region (,\'R), Westem Region ( ll'R). E11.,tem Region (t:R). Southern Region (SR) anti North Ea~tern Region 
(NER) 
PGCIL 1rn.\ incorporated as a G(J1•ern111ent Company " n 23 October 1989. 
NTPC Ltd., ,\ 'I/PC Ltd .• North Eastern Poll'l'r Corporation ltd .. SJVN ltd. (earlier knoll'n as N(lf/ipa-Jhukri Poll'l'r 
Corporation limited) , Ney1·efi lignite Corporation limitetf, ,\ucleur l'oll'er Corpormion limited and THDC India ltd. 

, Northern Regional lollll De.\patch Centre. Southern Regional l out/ De.,p11td1 Centre. ll'e.\tern Regional Load Devpmch 
Centre. Et1Mem Regi"nal Lot1tf De.\pt1tch Centre tmd 1\'orth £11\lern Regiont1f L11t1d De\pt1tcl1 Centre. 

1 \ 
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PGCIL was conferred Miniratna5 (Category-I) status by GO! in October 1998 and 

thereafter Navratna6 status in May 2008. As on 31 March 20 13, PGCl L had paid up capital 

of~4629.73 crore, of which 69.42 per cent was held by GOl and balance equity was held by 

others7
. After a 'Follow on Public Offer ' in December 20 13, the paid up capital of PGCIL 

increased to ~5231.59 crore, of which 57.90 per cent was held by GOI and balance equity was 

held by others. Equity shares of PGClL were listed on National Stock Exchange (NSE) and 

Bombay Stock Exchange (BSE) on 05 October 2007. 

1.3 Profile of Power System Operation Corporation Limited 

As envisaged in the Electricity Act, 2003, National Load Despatch Centre (NLDC) 

was established (February 2009) as an apex body to ensure integrated operation of 'National 

Grid'. Till 30 September 2010, RLDCs and NLDC were being operated by PGCIL and from 

0 I October 20 10, a separate company named Power System Operation Corporation Limited 

(POSOCO), incorporated on 20 March 2009 as a wholly owned subsidiary of PGCI L, took 

over the operations of RLDCs and NLDC. 

POSOCO was to act as the apex organization to ensure integrated operation of power 

system including to own, operate and mainta in NLDC and RLDCs and ensure optimum 

schedu ling and despatch of electricity in accordance with the Electric ity Act 2003, regulations 

laid down by Central Electric ity Regulatory Commission (CERC) and Indian Electricity Grid 

Code. POSOCO is primarily a knowledge based organization. The assets of RLDCs and NLDC 

comprise of Supervisory Control and Data Acquisition (SCAD A) and IT systems for operation 

of Regional Grids and the National Grid. 

1.4 Physical performance of PGCIL 

The physical performance of PGCIL during the period of last six years ended 31 March 

2013 are given in Table 1. 1 . 

Table 1.1 

Physical performance of PGCIL 

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

Length of transmission lines (in 67,000 71,500 75,290 82,355 92,981 1,00,200 
ckm) at year end 
Number of sub-stations at year end 111 120 124 135 150 167 

Transformation capacity (in MYA) 73,000 79,500 83, 100 93,050 1,24,525 1,64,763 
at year end 
Transmission Network Availabili ty 99.65 99.55 99.77 99.80 99.94 99.90 
(per cent) 

Power transmitted on PGCIL Net- 3,28,709 3,34,013 3,63,723 4,00,596 4,30,992 4,50,027 
work (MUs) 

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

l Wlticll provided powers to tlle Board of tire Ca111pa11y ta u11dertake 11ew projects, modemisatio11, purcllase of equipme11t, 
etc up ta "'(:300 crare or equal to tlleir 11et wortll wllicll ever is lower witlwut approval of GO/. 

6 Wllicll provided powers to tire Board of Ille Compa11y ta u11dertake 11ew tra11smissio11 projects of a11y amou11t witllout 
approval of GO/ 

1 Foreig11 /lrstitutimwl /11vestors: 14.09 per ce11t, /11dia11 Public: 4.13 per ce11t, Body Corporates: 4.14 per ce11t, Mutual 
Fu11ds: 2.38 per ce11t, Ba11k & Fi11a11cial /11stitutio11s: 5.40 per ce11t a11d Otllers: 0.44 per ce11t 

I 2 
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1.5 Roles of PGCIL and POSOCO 

Transmission system projects arc conceived based on requirements assessed by PGCIL 

111 consultation with Central Electricity Authority (CEA), power generators, benefic iaries, 

regu lators and other utilities. PGCIL carries out the work of planning, execution, operation 

and maintenance of the inter-state transmission system projects for evacuation of Central 

Sector power generation, within and across regions. POSOCO manages the grid incl uding 

supervision and control of inter-state transmission systems for grid control and despatch of 

electricity within regions and country through secure and economic operation of regional grids. 

It also moni tors and regu lates operation of grids carrying out all such fu nctions required as an 

interface with power exchanges as may be related to the business of POSOCO. 

1.6 Performance Audit 

Transmission facilitates better util isation of ava ilable power generation resources. 

Inadequacies in transmission network and delay in commissioning of the transmiss ion system 

may not only result in loss of revenue to PGC IL but may lead to congestion in evacuation of 

power. Creat ing lines of higher capacity than required or abnormal redundancies in transmission 

assets may result in extra fi nanc ial burden on beneficiaries8 and public at large. 

Keeping in view the above, a performance aud it was taken up with defined audit 

objectives (detai led in Chapter 2) to assess the effectiveness of planning and implementation 

of transmiss ion projects executed by PGCIL during 2007-2012. Besides, an attempt has been 

made to assess the efficiency and effecti veness of Grid Management (Chapter 7) by POSOCO/ 

PGCIL in ensuring uninterrupted power supply, includ ing Grid Security and Grid Monitoring. 

' State Discoms 
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CHAPTER- 2 

Audit Framework 

2.1 Scope of Audit 

The performance audit covers all acti vities from conceptualisation to implementation of 

selected major transmiss ion projects executed by PC.iCIL between April 2007 and March 20 12 

along \v ith the statu · of augmentation to the transmiss ion nel\\ ork made by PGCI L up to March 

201 3. In the wake of the incident of Grid di sturbance on 30 and 31 July 201 2, the aspect of 

Grid management by POSOCO, which is mandated with the responsibility to ensure integrated 

operation of the national grid, was also included in the scope of aud it. 

2.2 Audit objectives 

Audit objccti\ eS of the performance audit \\ ere to as ess whether: (i) projects were 

conceptualised and identified properly, expeditiously and in consultation with all related parti es: 

(ii) the system of procurement of goods and scr\ ices \\ as economic, effi cient and effecti ve: 

(iii) projects were executed economically, efficiently and effectively; and (iv) proper system 

existed for ensuring effective and efficient Grid management including Grid Security and Grid 

Monitoring. 

2.3 Audit criteria 

Audit criteria adopted for the pcrfo n11ancc audit included: (i) Electricity Act, 2003: (ii) 

ational Electricity Policy, 2005: (iii) Regulations issued by the Central Electri city Regulatory 

Commission (CERC) relating to transmission and grid management including Indian Electricity 

Grid Code (IEGC); (iv) CEA's Technical Standards: (v) CEA Transmiss ion plann ing criteri a; 

(vi) ational Electri city Plan: (vii ) CEA Reports including Load Generation Balance Review: 

(\iii) XI and XII Plan documents and Mid-term Apprai al of XI Plan: (ix) Report of the 

Working Group on Power for XI-i Plan: (x) Memorandum of Understanding signed by PGCIL 

\\ ith Ministry of PO\\ er (MOP): (x i) Works & Procurement Policy and Procedure (WPPP) 

of PGCIL: (xii) Fea. ibility Reports and Detailed Project Reports of se lected transmission 

projects in the audit sample; (xiii ) Minutes of meetings of Standing Committee for power 

system planning, Regiona l Power Committees (RPC), Board of Directors (BOD) of PGCIL, 

Project Sub-Committee and other Board leve l committees of PGCIL, Project Review Meetings 

and meetings with contractors, \ cndors. ub-vendor : (x i\) Bidding Documents and eva luation 

reports; (X\ ) Repo11s of Grid Distu rbances (GD) of 30 and 3 1July20 12 by PGC IL and 

POSOCO submitted to CERC Record of Proceedings before CERC and CERC Order dated 

22 February 201-t on GD'0 : (x\ i) Report of the Expert Committee constituted by MOP to 

investigate GDs of July 201 2: (xv ii) Report of the US-Canada Power System Outage Task 

" Working (,°roup 011 P""'er was comtitllfed by Planning Commi,~ion in lpril 2006 ({J formulate p(}wer programme 
for XI Plan with Secretary (Power) 111 Chairman of tile Working Group and Member (Plu11ni11g) of CEA av Member 
Secrewry. 
Acce~.\'etlfram ll'eb.1ite af CERC 
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Force on the blackout of August 2003; (xviii) Manuals and operating procedures formulated 

by POSOCO; (xix) Operational and other feedback sent by POSOCO to CEA and PGCIL; and 

(xx) Published papers by power system experts. 

2.4 Audit Methodology 

An entry conference was held wi th the Management of PGCI Lon 24 Ju ly 2012, wherein 

scope, objectives, audit criteria and audit sample were di scussed. A meeting was also held on 

9 November 20 12 with the Managements of PGCI Land POSOCO apprising them of coverage 

of the aspect of Grid Management in the performance audi t. Relevant records in PGCI Land 

POSOCO were examined and discussions held with the senior management from time to time 

during August 20 12 to August 20 13 for firming up audit conclusions. The draft performance 

audit report was issued to Managements of PGCI L and POSOCO for their comments on 18 

January 20 13. The draft report was updated after considering replies of PGCI L and POSOCO 

and revised ( ovember- December 20 13) based on further examination, especially of various 

aspects of Grid Management. As the draft report covered various technical issues, extensive 

discussions were held by Audit from time to time wi th the senior management of PGCIL and 

POSOCO to firm up audit observations and conclusions. The draft report was issued to MOP on 

7 January 20 14. A Pre-exit Conference was he ld with the managements of PGC I Land POSOCO 

on I 2 February 20 14 wherein audit fi ndings and conclusions were discussed. After receipt of 

MOP's reply dated 31 March 20 14, to the draft Report, an Exit Conference was held with MOP 

and managements of PGCIL and POSOCO on 15 April 20 14. Representatives from CERC and 

CEA also attended the Exit conference wherein audit findings and suggestions fo r improvement 

proposed in the draft report were di scussed. MOP's views on the recommendations contained 

in the draft report were also obtained during the meeting and duly incorporated in this report. 

2.5 A udit Sample 

A representative sample of 20 transmission projects representing 14 per cent in terms of 

number and 37 per cent in terms of value of the projects planned and executed by PGCI L during 

April 2007 and March 20 12, as detai led in Annexure-2. 1, was taken based on materiality and 

coverage of all Regional Offices of PGCI L. All 424 contracts pertaining to above selected 20 

projects awarded up to March 20 12 by the corporate office of PGCI L were examined. Besides, a 

representative sample of I 0 per cent of the contracts locally awarded by the concerned Regional 

Offices in connection with execution of above 20 projects was also selected for examination on 

the basis of materiality11
• Further, relevant records pertaining to Grid Management including 

Grid Security and Grid Monitoring for the period April 2007 to March 2014 were also examined 
in POSOCO and corporate office of PGCI L. 

2. 6 Audit findings 

Audit findings are discussed in subsequent chapters under the following headings: 

Chapter 3: 

Chapter 4: 

Plann ing and Project Conceptualisation 

Targets and achievements 

11 Top 10 per cent collfracts in terms of 1·al11e (60 contract.\) 
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Chapter 5: 

Chapter-6: 

Chapter-7: 

Chapter 8: 

Chapter 9: 

In vestment Approval and Project Funding 

Project Implementation and Execution 

Grid Management 

Monitoring system 

Conclusion and Recommendations 
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CHAPTER3 

Planning and Project Conceptualisation 

3.1 Planning of transmission projects by PGCIL 

PGCI Lis re pon iblc for planning of inter-state tran mission projects and these projects 

fall under the follov. ing two categories: 

(i) Project connected with e\ acuation of pm' er from Central sector generating stations 

and 

(i i) Projects connected with strengthening of power system network. 

The proposal for a new transmission project is technically approved by the Standing 

Committee for PO\\ er System Planning (SCPSP)1' of the concerned regions. Further, each 

region ha a eparate committee called Regional Po\\'er Committee ( RPC) ll \\ hich approves 

these project from commercial point of vie, ... Once the project is approved by RPC it 

becomes a part of Bulk Power Tran mission Agreement (BPTA) and beneficiaries arc liable to 

pay transmission charges to PGC IL. After approva l of the project by the concerned Regional 

SCPSP, PGCI L initiates action for obtain ing investment approval, clearances and procurement 

activities. 

Records relating to conceptualisation and planning of 20 selected transmission projects 

taken up for implementation during Apri l 2007 to March 20 12 along v. ith the status of 

augmentation to the transm iss ion network made by PGCI L up to March 20 13 were exam ined 

in audit. Results of the examination arc given in subsequent paras. 

3.1.1 Progress in the formation of National Grid 

One of the major objecti\ cs of formation of PGCI L was to bring about integrated 

operation of the regional transmission systems by undcr1aking construction of inter-regional 

links. This "a to faci litate the gro" th or economic exchange of pO\\er (replacing costly14 

energy transactions" ithin a region \\'ith cheaper ones from another region so that cost of power 

is reduced) which \\Ould ultimately lead to the fixmation of a national grid and ensure better 

uti li sa tion of available generation resources. Electric ity Act, 2003 envisaged 'open access' '' 

in transmiss ion to promote competition amongst the generating compan ies wh ich could se ll 

elect ricity to different di stribution licen ees across the counlr), leading lo availabi lity of cheaper 

SCPSP for eacli re1-:io11 i\ co11stit11tetl by CE. I for carryi11g 11111 if\ dutie\ 11f i11te1-:mted plw111i111-: 1111der .\ectio11 73 (a) 
of tlie t:lectrici~r Act. ](J(J3. Tlie\e commiuee\ are lieaded by llember CE. I 1111d State Tram111i\\im1 l 'tilitie,, Central 
Trammi\\io11 l •tilitie\. Ce11tral Ge11erati11g l 11it1 (C(;l \). etc. are memben. SCPSP prn1·ide1 tecli11ical appro""I to tlie 
project\. 

Tl1is Committee i.1 chaired by '1et1d.1 of.Wale utilities 011 rotational ha.1i.1 and CEA, State Tra11.1mi.vsio11 Utilitie.1, 
Central 1·ector ge11erati111.: 1111its, CTl ', Load De.1patc'1 Celllres, traders and Discom\-. etc. are its members. 

' Co\t 11f e11ergy ""rie\ according lo ~rpe of f uel. age of tlie pl11111. wlretlier co1t plus project or tariff ha\ecl project, etc. 
II per defi11itio11 1-:fre11 i11 tire Electrici~I' Act, 1003. Ope11 <JCT('\\ 111ea11\ 11011-cfocrimitwtory prm1i~ir111 for 111e of 

tra11rn1i.\\i1J11 line\ or di1trib11tion ~y,te11111r 111~ociatedfacilirie' ll'itli '"cl' li11e.1 or system by any lice111ee or con.\ 11111er or 
a person e11gaged i11 generation i11 accordu11ce ll'itli tlie regulatiom 1pecijietl by tlie Appropriate Co111111i1.\io11. 
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power. ational Electricity Policy 2005 envisaged that network expan ion should be planned 

and implemented keeping in' iew anticipated transmiss ion needs that would be incident on the 

system in the open access regime. 

The process of integration of regional grids through construction of inter-regional links 

began in the 1990s, initially with High Voltage Direct Current (HVDC) links and later through 

synchronous interconnection 1
" . Southern Region remained interconnected to the rest or 

the country th rough 4000 MW of HVDC links till it was synchronously connected through 

Raichur-Sholapur 765 kV single circuit on 31 December 20 13 completing the technical procc s 

of formation of' ational Grid'. 

Though the technical process of formation of' ational Grid' can be rega rded as complete, 

when viewed in te1111s of overal l inter-regional power transfer capabil ity, the objective of 

formation of'National Grid' remains to be achieved (April 2014) as explained below: 

(i) Actual power ftow exceeded transfer capabi li ty of four corridor in 16 month 

during 2009- 13 as detailed in Table 3. I indicating that the capability of these corridors wa 

inadequate to handle the increa ing demands of power exchanges amongst these regions. 

Table 3.1 

Instances of actual power flows in excess of Total Transfer Capability 

Corridor Month TIC (in MW) Actua l Flow (in MW) 

WR-NR September 2009 1500 1523 

October 2009 1500 1653 

January 20 I 0 1500 1630 

Jul y 20 11 1900 229 1 

January 201 3 1700 2004 

WR-SR April 20 11 800 9 13 

Ju ly201 1 800 901 

October 20 11 800 9 11 

July2012 800 880 

August 20 12 800 909 

September 20 12 800 88 1 

October 20 12 800 92 1 

November 20 12 800 896 

December 20 12 800 814 

ER-SR March 20 1 I 2330 2431 

April 20 11 2330 2382 

December 20 11 2 120 2 186 

ER-NER January 20 I 0 200 233 

March 20 13 400 422 

1• f/VDC links are poi Ill to poi/If lines tlrro11g h wlriclr flow of electricity ('(Ill be regu/(lted by ~ystem oper(ltors. Sy11clrrono11.\ 
i11terco1111ectio11s 011 tire other /rand are A ltem"ti11g Currellf (AC) link.\, tlrrouglr wlriclr poll'er flow happen.\ as per tire 

fall's of physics. E R and ER ll'ere sy11clrronoll.\I)' i11terco1111ectedfint.fol/011·ed by WR and .\'R. 

I 10 
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(ii) In 24 years of its operation (till 31.3.20 13), PGCIL built 45 inter-regional 

transmission lines (220 kV and above). connecting fi ve regions, which works out to 1.2 per 

cent 17 of total lines (220 kV and above) in the inter-state transmiss ion grid. Further, four out of 

six inter-regional corridors (WR-NR, WR-ER, ER-NER and WR-SR) were capable of carrying 

only 1.5 per cent to 3 per cent of instal led power generating capac ity in respective power 

surplus regions (A nnexure 3.1) . 

When the issue of adequacyofinter-rcgional ca pa bi I ity was discussed in the Ex itConfcrcncc 

(Apri l 20 14 ), it transpired that there were no specific norms to assess adequacy of inter-regional 

capabi lity wi th reference to operating requi rements. However, MOP had reservations about 

using insta lled capacity as a benchmark for assessment of adequacy of transmiss ion capacity 

of inter-regional corridors. It is, however, pertinen t to note in this connection, that the European 

counci l as per their Ten year Transmission Network Development Plan 2012, had proposed a 

cri teri on fo r interconnection deve lopment, asking Member States a minimum import capacity 

level equivalent to I 0 per cent of their installed production. Thus, comparison of adequacy 

of transm ission system with reference to installed generation capac ity would appear to be an 

international good practice. Capital investment made by PGCTL in eleven inter-regional links 

commissioned during XI plan was ~ 4287 crore (7.7 per cent of the tota l capital investment 

of PGC fL in Xf Plan) while capita l investment in intra regional li nks was ~ 51043 crorc (92.3 

per cent of total capital investment of PGCIL in XI plan). Thus, efforts of PGCIL in XI Plan 

were directed more towards strengthening in tra regional network as compared to inter regional 

linkage. 

(iii ) POSOCO expected the present achievement of linkage of SR with National Grid 

to be operated as a weak link in the in itial few years, as PGCIL was required to commission 

twenty elements in WR and SR before import of power by SR could be scheduled across the 

new Raichur-Sholapur link. Further, synchronous interconnection was achieved by PGC IL 

through a single circuit while the second circuit of Raichur-Sholapur line which is important 

for safe and secure operation of interconnected grid was yet (March 20 14) to be commiss ioned 

by an independent transmission project developer selected through tariff based bidding by 

REC Transmission projects Limited, a subs idiary of Rural Electrification Corporation Limited 

(REC). 

Low level of inter-regional trans fe r ca pa bi Ii ty imp I ies Ii m ited scope fo r transfer of power 

among regions. Hence the objecti ves for formation of ational Grid i.e. meeting defic it from 

surplus region and fac ilitating economic exchanges remained large ly unfulfilled. 

MOP stated (March 20 14) that National Grid was not restricted to links that were 

crossing regional boundaries but covered up-stream and downstream network as well ; total 

transmission lines under inter-state increased from 22000 ckm in 1992-93 to more than I 05000 

ckm in January 20 14; Inter-regional power exchange takes place on account of supply-demand 

' Total l ines - 1 7./J: /l/fer-reKional - 45 (-65 k J< ./00 kV and 220 kV) 
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gap in inter-connected regions and are planned as per projected transfers; at present there is 

no congestion in long term power exchange but in certain scenario, congestion may occur 

under medium and short term depending upon quantum, period and duration of requirement; 

National grid development is a continuous process and shal l keep pace with' power sector 

deve lopment. 

The reply is to be viewed against the following facts: 

(i) According to note of MOP (August 1989) to Cabinet for setting up of PGCIL, 

the role of PGCIL is not limited to serving projected demand-supply gap but also to 

faci litate economic exchanges across the country and ensure better uti lization of ava ilable 

generation resources. This is poss ible only if regional grids are adequate ly 'meshed' and 

integrated which is yet to be achieved as inter-regional links are stil l weak. 

(ii) In the deliberations before the Coordination Forum18 in August 2009, it transpired 

that occasional congestion indicates optimum investment in transmission while regular 

congestion indicates inadequacy. Analysis of power exchange data (Annexure 3.2) of 

Indian Energy Exchange and Power Exchange India Limited showed that instances of 

percentage of time 19 congestion occurred above 75 per cent increased from two months 

in 2010-11 to all 12 months in 20 12-13. Similarly, volume of electricity that could not 

be cleared due to congestion (as a percentage of the actually cleared vo lume), in Power 

Exchange India Limited went above 75 per cent for 3 months in 201 1- 12 and increased 

to fi ve months in 20 12-13. 

(iii) Impact of congestion and inadequacies of transmission networks is visible in large 

variations in the electricity prices over regions. Comparison of Market Clearing Price 

(MCP i.e. clearing price for cleared transactions in the whole country, if there is no 

congestion at all) with the Area Clearing Prices20 in Indian Energy Exchange (Annexure 

3.2) showed that buyers in S 1 and S2 bid areas (States of Tamil Nadu, Kerala, Andhra 

Pradesh, Karnataka, Goa and Union Terri tory of Pondicherry) paid higher price during 

the last two years (< 5.1 to < 7.3 per unit as against MCP of <3.5 per unit) to procure 

power. On the other hand, sellers in W3, E I and E2 bid areas (Chhattisgarh, Orissa, West 

Bengal , Sikkim, Bihar and Jharkhand) received lower price(< 2.8-2.9 per unit as against 

MCP of< 3.5 per unit) due to transmission contraints. These trends indicate the need 

for strengthening WR-SR and ER-SR links (W3, El, E2 to SI and S2 i.e. generation 

" Coordination forum wa~· constituted by MOP in February 2008 under Section 166 {I) of the Electricity Act. 2003 for 
smooth and coordinated development of power system in the country. The forum is chaired by Clwirmcm, CERC and 
inter-alia had the following members- Chairperson CEA , Member (Power Systems) of CEA, Members of CERC, CEO of 
CTU, represellfatives from generating companies, both PS Es and private. Additional Secretary/Joint Secretary, MOP is 
the member convenor. The Coordination Forwn held its last meeting i11 March 20 I 0. 

19 Number of hours congestion occurred/ Total n111nber of hours i11 a month. 
20 The coullfry is divided i11to 12 bid areas (JEX) for power exchange tramactions. The criterion for defining these areas is 

the /ocatio11 of the physical constraillfs in the structure of transmissio11 network, including national anti/or control area 
borders. In case of congestion across a transmis.~ion corridor, the net sale of upstream areas will not flow to downstream 
deficit areas. The cleared prices in all areas i.e. Area Clearing Prices are adjusted so that the flow of power across 
transmission corridor is .vame as available tram/er capability. 
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surplus to power deficient states). However, comparison with inter-regional corridors 

augmentation plans for the XII Plan (Annexure 3.3) revealed that no links were planned 

for the ER-SR corridor and 6400 MW only has been planned for WR-SR corridor ( 16 per 

cent of total inter-regional augmentation or 40500 MW). 

(iv) As regards the argument that there is no congestion in long term power exchange, 

there is zero margin (WR-SR) /negligible margins (ER-SR, WR-NR)~ 1 as of March 20 14 

in three out of six inter-regional corridors over and above the capabi lity required to cater 

to long term customers. Allocation of 276.83 MW power from Indira Gandhi Super 

Thermal Power Station, Jhajjar, Haryana to Andhra Pradesh made by MOP (customers 

receiving allocation from Central Sector Generating Stations are long tenn customers 

in terms of CERC Regulations of August 2009) had to be kept in abeyance (May 2014) 

due to the absence of available margins in May 20 14. This indicated that transmission 

constraints were being faced by long term customers also. 

Thus, though technically the 'Nat iona l Grid ' had come into existence with the synchronous 

inter-connection of SR with WR on 31 December 20 13, there is a need and scope for making 

the inter-connections robust enough by augmenting inter regional power transfer capability to 

fully achieve the objectives of format ion of National Grid. 

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

due regard to increase in their power transfer capability 

Two parameters viz. Transmission Capacity and Transfer Capability are relevant for 

assessing the capacity of inter-regional coJTidors. Transmission capacity of a cotTidor is arrived 

at by adding the ratings of all transmission lines connecting two regions. Transfer capability on 

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

from one region to another. Transfer capability is often less than the transmission capacity in 

view of system limitations and strength of the weakest link in the corridor. Whi le transmission 

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

capabi lity is assessed by system operators considering system conditions such as generation, 

customer demand etc and is dynamic. For example, WR-NR corridor has nine lines and the 

sum of the phys ica l ratings comes to 4220 MW which is denoted as its transmission capacity 

whereas the transfer capability of the corridor was 2000 MW (20 11 -12). A part of the Transfer 

Capability is kept as a ' Reliability margin ' to handle contingencies and etrnrs in assumptions 

and the balance capability, called Available Transfer Capability (ATC) is offered for scheduled 

power flows. 

NLDC assesses the Total Transfer Capability -TTC (full capability inc luding reliability 

margin) of 12 inter-regional corridors (considering power flow in both the directions across 

the six corridors i.e. WR-NR, NR-WR and so on) based on off- line simulation studies and real 

" ER-SR lll(lrgin W(IS 93 MW in M"rch 201./ (00 to 05 hours (llU/ 10-19 ho11r.v) and WR-NR lll(lrgin w"s 219 MW in 
M"rch 2014. 
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time data. TTC so arri ved at is declared on the web sites of RLDCs and NLDC for information 

of users who may enter into contracts for transfer of power, apply for grant of open access, etc. 

Thus, TTC is a sign ificant factor that should be considered to assess the needs of augmentation 

of inter-regional capacity. However, PGCI L assesses the need for augmentation of capacity 

of inter-regional corridors based only on 'Transmiss ion capacity' and does not monitor 

augmentation of TTC. While NLDC declares TTC in short time horizon (three months and 

below), such declaration in the long run was not being done by PGCIL though it was required 

to do so as per ' Procedure for making application for Grant of long term access and medium 

term open access to Inter state transmiss ion systems' approved by CERC. 

PGCIL increased (2007- 12) the transmiss ion capac ity of inter-regional transmiss ion 

corridors by 13900 MW. However, TTC increased from 9400 MW in 2008-09 to only 11 530 

MW in 2011- 12. During 20 11- 12, TTC decreased by 750 MW as compared to that in 20 I 0- 11 

(reduction in ER-SR by 350 MW, ER-NR by 100 MW, ER-NER by 100 MW and WR-ER by 

200 MW). 

Further, in the Annual Report for 20 11- 12, PGCI L indicated that cumulative inter

regional power transfer capacity of National Grid was 28000 MW. However, this being equal 

to summation ofratings of all transmission lines, was basically transmission capac ity as against 

the actual power transfer capability denoted by TTC which was 11 530 MW as detailed in Table 

3.2 given below. 

Table 3.2 

TTC and transmission capacity of inter regional corridors 

Corridor Transmission TTC (Highest %age of Capital % age 
Capacity du ring 2011-12) TTC to Investment of Total 

(As on Transmission made in XI Investment 
31.3.2012) capacity Plan (' ~ in 

crore) 

WR-NR 4220 2000 47 465 l l 

WR-ER 4390 1000 23 1009 24 

ER-NER 1260 500 40 - -
WR-SR 1520 1000 66 * - -
ER-NR 10030 4200 42 2706 63 

ER-SR 3630 2830 78 * 106 2 

Total 25050 # 11530 4286 100 

# Jn addition to 25050 MW comprising of 220 kV and above lines, 132 kV lines also exist along various 

inter-regional corridors. 

* Higher TTC due to HVDC links through which power fl ows can be regulated. 

It can be seen that TTC as a percentage of transmiss ion capacity was less than 50 in 

four out of six inter-regional corridors and was less than 30 per cent in case of WR-ER. Thus, 

/ 14 
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for better appreciation of ability of transmission network to transfer power across regions it 

would be a useful good practice if TTC is also dec lared and disclosed alongwith transmission 

capacity. 

MOP did not offer any remarks regardi ng non-declaration of TTC by PGC!L in the long 

and medium term. However, it was contended in the Ex it Conference (April 2014) that non

materi ali sation of assumed faci I ities hampered the loadabi I ity and hence TTC at a given instant 

might not match with the planned figure. Further POSOCO added in the Exit conference that 

even in Europe when the transmission capacity was of the order of 1000 MW, TTC was of the 

order of 60-70 per cent and when the transmission capacity increased in the range of I 0000-

20000 MW, TTC reduced drastically to the order of 20 to 30 per cent. 

The reply is to be viewed against the fac t that TTC does not increase commensurately 

with the incr~ase in transmission capacity. It is thus essential to monitor and declare it in the 

long run as per the requirements of CERC regulations. This view was also held by POSOCO in 

their comments on draft National Electricity Plan to CEA when they emphasised (May 2012) 

that quantifying growth of transmission capaci ty in tenns of inter regional capacity was an 

inadequate index of performance. POSOCO added that it was the transfer capability across 

regions that was important. 

3.1.3 Development of inter-regional corridors 

The bulk of the inter-regional augmentation efforts achieved in XI Plan and planned for 

XII Plan have been across the ER-NR and ER-WR corridors to wheel power from the pi t-head 

power plants in the coal rich ER to the demand centers in the north and the west. Similarly there 

were plans to build a network in the 'chicken neck'22 area of NER so that the hydro potential 

of NER could be tapped and power could be brought to NR and WR through NER-ER-WR 

corridors. 63 percent of total inter-regional transmission capaci ty of25050 MW23(cum ulative at 

the end of XI Plan) was concentrated along these con-idors. (Annex ure 3.3). Audit examination 

revealed the fo llowing: 

(i) Significance of short-tie vis a vis long-tie for import of power by N R 

Offtine simulation studies conducted by an Expert Group constituted by MOP following 

the two major Grid disturbances of 30 and 3 1 July 2012 had shown that the WR-NR link was 

the 'short tie ' (Transmiss ion link shorter in length and tying/connecting two regions) for import 

of power by NR and in the case of loss of the short tie, the longer tie of WR-ER-NR could 

also be lost due to angular separation and power swings24
. This meant that import by NR was 

dependent on the transfer capabi li ty of the 'short tie' rather than that of the ' long tic ' (depicted 

11 Formally. Siliguri Corridor, a narrow strip of territory connecting north east em states to the rest of India. 
1

' Tr<msmi.u ion capacity i.e .. rnmmation of ratings of imlividual lines. 
24 The rotors of generators connected to the grid run at the same electrical speetl 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 betll'een the 
gener(lfor~ goes on increasinx (A n1411/ar separation) which causes large variations in 1•0/tage and power jfoll' in lines. 
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in map given below). Hence high level of augmentation of the longer tic i.e. ER-NR, ER

WR and NER-ER-WR without appropriate augmentation in WR- NR would not yield des ired 

results for transmiss ion of increased power to R. 

Sketch • Not to Scale 

~ Short Tie 

~ Long Tie 

Thus, due consideration was required to be given to aspects relating to angular separation 

and power swings while planning inter linkages of various regions. 

MOP stated (March 20 14) that the issues of angular separation and power swings were 

considered as along with Agra-Gwalior double circuit link (765 kV charged at 400 kV) another 

double circuit viz. 400 kV Zerda-Kankroli was also planned. MOP added that to address the 

issue, three additional l i nks~5 were planned in the WR-NR corridor which were in di fferent 

stages of implementation. 

The reply is to be viewed aga inst the fact that though Agra-Gwalior and Zerda-Kankrol i 

were both of 400 kV, the power flow handled by the former was 72 per cent of the entire WR

NR flows while the latter could take only 9.47 per cent of flow (during 20 11- 12).Thus, power 

fl ows through the backup system did not materialise as planned. Fu11hcr TTC of WR-ER ( I 000 

MW) was on ly half of TTC of WR-N R (2000 MW) with the result that once the WR-NR tie 

was lost, sufficient capacity was not ava ilable in WR-ER route for required power fl ows. As 

regards additional links in WR-NR corridor, there is a need to prioritise their implementation. 

21 (Gwalior - Jaipur 765 kV (2 single circuits), Clwmpa-Kumkshetra (800 kV H VDC) and Jahalpur - Orai (765 kV 
double circuit). 

/ 16 
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(ii) Impact of up gradation of link on reliability of WR-NR corridor 

WR-NR conidor had faced seasonal congestion during high demand periods and actual 

power Aows (monthly) had breached TTC of the corridor on five occasions between 2009-10 

and 20 12-13. Agra-Gwa lior double ci rcuit line was the trunk line of the corridor which was 

upgraded from 400 kV voltage level to 765 kV in March 2013. As per the advisory issued (May 

20 13) by POSOCO to the constituents, the upgradation created a 765 kV line in parallel with 

a 220 kV network without any 400 kV system in the Agra-Gwalior-Bina section of WR-NR 

inter-regional corridor. The impact of such a formation was that in the event of loss of both the 

ci rcu its of 765 kV line, there would be a 'cascade tripping' of 220 kV network. Onset of the 

contingency i.e. tripping of one of the ci rcuits of 765 kV Agra-Gwalior actually happened on 

11 June 20 13 and POSOCO had to curtai l energy Aows to avert a major grid di sturbance. 

MOP stated (March 20 14) that the upgradation was planned for strengthening the WR and 

NR inter-connection to faci litate higher power transfer. To address reliabi lity considerations, 

three add itional links had been planned which were under different stages of implementation. 

The reply is to be viewed against the fact that WR-NR TTC, which was enhanced from 

2000 MW to 5700 MW in May 20 13 follow ing the upgradation, was rol led back in October 

201 3, due to reliabi li ty considerations. Thus, the upgradation to 765 kV line in the WR-NR 

corridor which was fraught with the risk of ' cascade tripping' as per advisory of POSOCO, 

worsened an already delicate nature of WR-NR interconnection {discussed in para 7.4.5 (b) 

titled ' Inter-connection of NR with neighbouring regions} till the new links are implemented. 

This is further evident from the fact that the number of instances when RLDCs/NLDC issued 

congestion noti ce fo r WR-NR corridor increased from five in 20 12-13 to 23 in 20 13- 14 (till 

F cbruary 2014 ). 

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

of power from generation projects 

PGCIL did not have a pol icy to firm up the time for commissioning of generation linked 

transmission projects. As CERC regulations on "Grant of Connectivity, Long Term Access 

and Medium Term Open Access" allow injection of infirm power (i.e. power generated by 

a power station prior to its date of commercial operation) for a period of six months since 

synchronization of the power plant, commiss ioning of a transmission system associated with 

a generation project should precede the date of commercial operation of the generating station 

at least by six months. However, there was delay in commissioning of transmission system26 

associated with generation projects, in the State of Odisha due to which there was congestion 

in evacuation of power in the State. 

As an illustration, it was noti ced that seven generating projects27 in Odisha involving 

installed capacity of I 0090 MW of Independent Power Producers (IPPs) were scheduled for 

~· Transmission Phase-I generation projects in Odis/ta Part B 
~· Sterlite, GMR, Na1• Bharat, Monnet, Jindal. lanco Baham/It, and Ind Bharat 
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commissioning between February20 I Oand December20 13. However, BOD of PGCIL approved 

the transmission system associated with these generating projects only in December 20 I 0 with 

scheduled completion by December 20 13 i.e. coinciding with the commissioning of the last 

project. The delay on the part of PGCIL to plan the transmission system resulted in congestion 

in evacuation of power from four units of 600 MW each of Stcrlite project commissioned 

between October 20 I 0 and Apri l 20 1228. Also one unit (350 MW) of Kamalanga TPP of Mi s 

GM R was commissioned in March 2013 whi le execution of the associated transmission system 

by PGCIL was still in progress (April 20 14). 

MOP stated (March 20 14) that 

(i) Out of seven generation projects, only two projects have been commissioned as of 

January 20 14. If the associated transmission system was commiss ioned matching 

with the committed schedu le, the same might remain unuti liscd till the time the 

generation project actua ll y got commissioned. 

(ii) Under Section 10 of Electricity Act, 2003, it is the duty of every generating 

company to co-ordinate with the CTU for transmission of electrici ty generated by 

it; but the generators have submitted the LTA applications late, repeatedly revised 

them and also delayed signing of agreement for payment of transmission charges. 

Generators had not completed their dedicated lines connecting the power stations 

to the pooling substations, though PGCIL had commissioned the substations in 

March 20 13. 

(ii i) The projects were connected to the grid through interim arrangement and the 

transmiss ion corridors required fo r evacuation of power were planned to be 

commissioned progressively by December 2014. 

The reply is to be viewed aga inst the facts that: 

(i) The transmission system was not ready even for two projects which were 

commissioned, though it is an agreed principle that transmission should precede generation. 

(ii ) As regards the statement that the generators had not yet bui lt thei r dedicated line 

from the generat ing plant to the pooling station, it is seen that CEA and PGCI L agreed in the 

meeting held on 15 September 2009 to provide an interim arrangement of loop-in-loop o ut~9 

(LILO) of an inter-regional line to provide connectivity from the plant to the pooling substation , 

though as per the Bulk Power Transmission Agreement signed with the generator, it was the 

responsibility of the generator to build the dedicated line for bringing electricity from the plant 

to the point of connection in the grid. 

(iii) As per CEA (Technical standards fo r connectivity to the Grid) Regulations, 2007, 

when a request for l-v.inection is received, the CTU shall carry out interconnection study and 

l H 14 October 2010, 29 December 2010, l 6A 11gmt 2011 and25 April 2012. 
29 The illlerim arra11geme11t was that one circuit of Rourke/a-Raipur - 400 kV double cirrnit (inter regional) would be 

looped in am/ looped out at Sterlite power .~talion. 

/ 1s 
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determine modifications required on the existing grids to accommodate the inter-connection. 

Interim connecti \ity through LILO \\as given in the above t\\O cases, \\ithout adequacy of 

transmission system for e\'acuation of power '' hich ''as causing congestion in Chhattisgarh 

and adjoining arcas10
. 

3. 1. 5 Sub-optimal utilization of transmission lines 

Presentl y, transmiss ion of electri city in India is ca rri ed mainly through. a grid made up 

of 400 kV Alternating Current (AC) network (comprising 71505 ckm of PGCIL net\\'ork). 

PGCIL also built 22 transmiss ion lines (4833 ckm) of high voltage level of 765 kV mainly to 

augment the pO\ver transfer capabilit/1
• I kme\ er, out of these 22 lines, 14 lines were initial ly 

eharged 1 ~ at-WO kV. PGC IL justified high capacity lines in the initial stage itself on the grounds 

of future hydro potential and possible Right of \Va) (ROW) constraints11 that would be faced 

during subsequent upgradation. I IO\\ ever, the operational status (March 20 14) of the 765 kV 

I in es re\ ea led that two of these Ii nes ( K ishenpur - Moga I and 11) remained undercharged at .+00 

kV level fo r more than thirteen years (yet to be upgraded) while four lines had remained under 

charged at 400 kV for more than fl, e years. (T\\ o of them upgraded during the last one year and 

two lines 1·i::: .. Tehri-Mecrut land II were yet to be upgraded) . Two of the 765 kV line (Satna

Bina-1 and Seoni-Wardha-1) "'ere regularly kepi 'open' (taken off the grid through a S\\ itching 

mechanism) to control high vo ltage, indicating inadequate power flow through them. 

The implication or charging 765 kV lines al a lower vo ltage le\ el of 400 kV is that the 

beneficiaries,'' ho share the capital cost incurred on these transmission lines, pay for 765 kV 

linesq though ac tual operation of the lines is al .+00 kV. Based on benchmark cost fixed by 

CERC \ ide order elated 27 April 20 I 0, the e:\lra cost incurred on laying of these four 765 

kV li ne "hich arc undercharged al 400 kV lines \\as ~ 158.4615 crorc (recoverable in the 

tariff period of 35 years). PGCI L, however, docs not suffer any revenue loss as it recovers its 

investment, as the 'as built" capital cost is reco\ercd through tariff. 

MOP stated (March 20 14) that PGC I L constructed higher capacity lines keeping in mind 

futu re hydro generation potential and also to O\ercorne right or way and environmental issues: 

CEA's Transmission planning criteria allowed adoption of higher voltage levels for fin al system 

and operating one leve l be lo\\' in the initial stage: im estment in capital cost of substations 

" A\ per POSOCO \ j eetfbacl. to CE. I and PGC/ L 1111 ')'\te111 c1111\trai 11t.\. 

765 !.. I line ca11 rnrry tJl'er .JOOO H II ofpm1w while .JOO!.. I ' fine w11 carry llro1111d 2000 M II. 
Cllllrged meal/\ tlte electric circuit i\ clo,·ed am/ po11•er i\ lllloll'ed to flow tlmmglt tlte line. '.\'ot-cltarged' 

meal/\ tlte line i' 1101 c111111ected to tlte grid. tlte cirrnit i' !..ept 'open' or kept idle 011 air. Keeping tlte line '1101 
charged' (or cltllrged at ll loll'er 1•0/tage /e1•e/) i' re ,orted to hem me charging tlte line wit/tout corre\pomli11g 

l/Ullllfum of e/ectrici~1·jfoll' 11·ould lead to Pottage jfuctuatiom am/ resu/f(f11f grid problems. 
· Right of 11'11)' tfe111Jfe\ the right jiJr p/11ci111{ of electric fine\ f11r tr1111\/11i"ilm of electricity tlfong t/1e path through ll'hich 

.rnc/1 fi11e\ flll\\ thm11gl1: 765 "I frt/11\llli\\illll llill'I'/',\ (}('('I/fl)' llllJ/'e \f)(/Ce (64-69 111) t/11111 .JOO" J' tl'f/l/,\llliS\illll tl/ll'ef\ (./6-
52111). 

" Tra11~f'or111er and associ(fted hay\ at ltig lter l'O!tage le i•e/ are co11structed /((fer and capital cost to tltat extellf 
is po,·tpo11ed. 

' II 1Jrked 1111t 011 t/1e ba\i\' <~f differmce in 111i11i11111111 1·0\t of /11yi11g 765 I. I' line (~ 60. 65 /11!.h) 111111 .JOO I. I' l ine ~ ./3. y
/11!.h) per cl.111 ll'ith \ttmdard porcelain im11/atio11, \i11gfe cirrnit 1111/f . l/11111i11i11111 Co11tf11cwr Steel Rei11Ji1rcetf .llo1J\e. 
Tot11/ le11g1h ojj1J11r "'65 I. I ' /i11e\ charged at .J(J(J t. I ' being 950 l.111. (i.e.~ 16.68 lakh ~ 60.65 lakh /es.~~ ./3. 9"' /11!.h) ,\ ' 
950 l.111). 
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was deferred thereby reliev ing tariff burden to that extent; and the undercharged lines would 

progressively be brought up to their full voltage level. 

The fact remains that out of the useful Ii fe of 35 years of the transmiss ion projects, there 

arc two cases where 13 years went by j ust waiting for generation to come up. There may be a 

need to achieve a proper balance between capacity creation and operational requirement so as 

to ensure optimum uti I isa tion of transmission network. 

Despite a network of 1,00,200 circuit kilometres (ckm) of transmission lines in the grid 

(4073936ckm added during I April 2007 to 3 1 March 2013), PGCIL has not put in place a 

mechanism for assess ing utili sation of transmission lines with the resu lt that, there were pockets 

of congestion as explained in para 3. 1.4 supra and areas of redundancy evident from analysis 

of Line Loading' of 40 of 45 interregional lines37 in six conidors through a ratio of average 

power fl ow and maximum loadability (Annexure 3.4). Average uti lisation of33 out of 40 inter

regional lines ranged between 0 to 30 per cent in all inter-regional corridors except WR-S R and 

ER-SR during 20 I 1-1 2. 478 (68 per cent) out of 706 intra-regional lines38 in five regions had 

average utili sation of 0-30 per cent. Utilisation was especially low in ER and NER regions. 

Absence of mechanism to assess efficiency of network construction resu lts in infirmities 

in system development in the fo rm of skewed power flow across lines (WR-NR)-19
, low line 

load facto r, planning 'surprises' such as power flows in directions opposite to those envisaged 

while planning (ER-WR and SR-WR)40 etc. 

Regarding underutil isation of transmission lines, MOP stated (March 20 14) that 

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

built41 towards this objective; another aspect of public service is that after in terconnection of 

grids, the frequency of the enti re system also stabilizes. 

In the Exit Conference (Apri l 20 14) also, MOP was of the view that the focus should be 

on ava ilability of transmission system and not on its utili sation. 

This stand is to be viewed against the provisions given in tariff policy notifi ed by MOP in 

January 2006 which laid down that the overall tariff framework for transmission pricing should 

1
" 100200 Ckm (as 01131.3.2013) minus 59461 ckm (as 011 J l.3.200 7)= 40739 ckm. 

37 For which data was availllble. 
18 For which data was available 
1'1 In WR-NR corridor 72 per ce11t of power jfow was through 011e li11k viz. Agra-Gwalior link 
40 ER- WR corridor was planned to carry power from ER to WR in the planning horizon but in the operating hori:011, the 

power flo ws were from WR to ER. Similar is the case/or SR-WR interconnection 
41 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 k V lines. During winters due to reduced generation 
at Uri ltydro power station and otlter ltydro power stations in tlte Kasltmir valley coupled witlt heavy power 
demand due to winters, tlte Kasltmir valley imports a substantial quantum of power from the Jammu region. 
There have been instances in the winter of 200 7, 2012 and 20 I 4 when due to heavy snowfall, these lines went 
under breakdown near the Pir Panjal mountain range leading to isltmding of Kashmir valley am/ blackout. 
Due to adverse weather conditions, restoration of the transmission system is also delayed as even helicopters 
find it difficult to land. The Kashmir Valley fiices a serious power crisis during this period leading to great 
discomfort amongst the public. This situation can be mitigated only if additional lines over alternate route 
from Samba to the Kashmir Valley is constructed. 

I 20 
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be such as not to inhibit planned development augmentation of the transmission system. but 

should discourage non-optimal transmission im cstmcnl. The policy further states that financial 

incenti,es and disincenti\es for Central Transmission Utility (CTU) and State Tran mission 

utility (STU) should be implemented around kc] performance indicators (KP I) which would 

include efficient network construction, system a\ ailabi lity and loss reduction. While norms 

had been laid down for system ava ilab ility based on which incentives arc paid to PGCIL, 

norms had not been evolved for assess ing enlciency of transmission network construction 

and loss reduction which pre\ ented an assessment or the impact of sub-optimal utili sation or 

transmission assets. 

3.1.6 Access to tr<msmission corridors 

Transmission service prm ider is a key intermediary between the generator and di tributor 

or electricity and unless access to transmission corridor is pro\'ided. generation capacity is 

bottled up4~ . Access to the transmission system is given to users through Long Tenn Access 

(LTA), i.<! .• for period exceeding l 2 yea rs but not exceeding 25 years or through Medium Term 

Open Access (MTOA), i.<!., for periods exceeding 3 months but not exceeding 3 years4 1 or 

through Short Term Open Access (STO/\), i.<!., for a period up to one mon th at one point or 

time. Further. as per CERC Regulations44
, the LTA customer and the MTOA customer shal l 

have priority over STOA customer for use or the inter-state transmission system. The STOA 

customer sha ll be eligible for use of inter-state transmission system atkr LTA and MTOA 

customers by' irtue of (i) inherent design margins (ii) margins a\ ailable due to in-built spare 

transmission capacity created to cater to future load growth or generation addition. and (iii) 

margins a\ailable due to variation in power lltm s. 

Examination of the extent of margins in inter-regional transmission corridors revealed 

that the a\erage margins a\ai lable under catcgOt) (i) and (ii) above for STOA (i.<!. margins 

avai lable after considering the LTA/MTO/\) "ere in the range of 41 to 85 per cent of Total 

Transfer Capabili ty (TTC) across six inter-regional corridors. Based on above margins. there 

were rejections or STOA requests by POSOCO for purchase in R (657.61 MW) and SR 

(898.58 MW) approximately during April 2007 to November 2012. Besides, PGCIL cu11a iled 

(February 20 12) MTOA by 785 MW4' in respect or 17 applications pertaining to R. due to 

lack or margins. 

This showed that in some corridors (WR- R. ER-SR and WR-SR). the margins. despite 

appearing to be large ''ere not sufficient during peak demand months to cater to open access 

demand . I Im\. ever, substantial quantum or allocated transfer capability remained unutilised 

" Any co11\trai11t i11 the tr1111\111i~'i1111 clwi11 from ge11erati111111/ p11wer to load leads to a ~it11atit111 where ge11erllfi1111 ha\ fll 
be bacl.etf d11w11. Thi.1 i~ referre1/ to 111 b11ffli11g of p11wer. 

" Re1:11flltill11\ do not e111•is111:e grtmf of llffl'I 1 fi1r period r1111~i11g from three years to 11 year1. 
11 (;r1111t of LT. I 1111d MTOA i.1 K111•emetf by CERC Ueg11/ati11111 dated ~.8.10091111 'Grant of Cu1111ectfri~1·. L1111g-ter111 I fft!\\ 

and Jledi11111-ter111 open Acces1 in imer-1t11te tra11.mii.11·i1111 1111d refllte1/ 11wtter.1 '. Gram of .1/rort term open acce11 i1· 
g111•eme1/ by CERC Uegulatiom dated 15. 1.1008 (11111e11de1/ 1111 10 May 2009) re{{arding 'Open Acee.is i11 i11te1-,t11te 
tr1111s111i11io11 Re1:11/11tions 1008 '. The 11ud11l 11gem:i• ji1r gr1111t of l T.,I am/ MTOA i1 the CTl while tire 1111d11t 111:em:rfur 

want of ST04 i1 RLDC 
' AKaimt the \/TOA req11e.1t of 18./6.5 \1'1 for the period I /"ehruary 1011 to 31 .\lay1011. J fTOA granted w111 /(161 

Mii 

J 
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as the LT MTO STOA applicants who had been granted accc s had not utili~cd it "hilc 

seeking scheduling of electricity (A 1111exure 3.5). Thus, there \\'as a scope for PO OCO to 

optimal I) uti lise variations in power fl ows and margins arising out of non sc h ~duling of power 

by app licants to reduce rejections of STO/\ applications. 

MOP stated (March 2014) that as per the Ind ian Electri city Grid Code, LTA customers had 

the freedom to seek schedule at one and hal r hour notice; considering this llexibi I ity, corridor 

has to be made ava ilable fo r long term; in case the same was allocated fo r STO/\ or power 

exchange transactions assuming that the corridor would not be utilised by LTA customers, and 

if' they later sought schedule, there would be congestion; STOA transactions would then have 

to curtailed; this would make STOA market highly uncertain unless the CERC laid do\\ n clear 

ground rule · for long term customers under 'Use it or lose it' approach; POSOCO could do 

li tt le for optimum util isation without such an explicit mandate from CERC. 

/\s the gap between acce granted to customers and schedule actua ll y arniled by 

them appeared significant, there might be a need to evolve a system for offering such un

requisi tioned capabi lity to others who might ut il ise the same. As LDC had the mandate to 

achieve maximum economy and effi ciency in the operation of nat ional grid, PO OCO may 

need to consider moving an appropriate proposa l for optimum uti lisation of un-availcd trans!Cr 

capabil ity before CERC. 

In the Ex it Conference held on 15 Apri l 20 14, while MOP stated that there i · a need to 

study the audit suggestion, CERC repre entativc lated that they would examine the proposal, 

when received from POSOCO, in con ultation \\ ith take holders. 

3.2 Scope f or reducing time taken in p/a1111i11g activities 

A per provisions contained in Works & Procurement Policy and Procedure ( WPPP) 

o f' PGC IL, a time li mit of eight weeks has been prescribed fo r approval of Feasibi li ty Report 

(FR ) by CMD after in-principle clearance from Centra l Electricity Authori ty (CE/\). PGC IL, 

however, clari fi ed that projects were finali zed after joint stud ies with CEA; as such, the da te or 

Regional landing Committee meeting, in which project was approved, had been taken as the 

date of' in-principle approva l by CEA. 

Examination of 20 selected projects in Audit revealed that against eight week tipu lated 

in WPPP fo r obtaining internal clearance or FR from CMD, time of 11 week to 142 week 

was actually taken in obtaining such clearance after approva l of 20 elected project by the 

concerned Regional Standi ng Committee. 

Wh ile assuring that PGCIL would put al l efforts to adhere to the time limit for preparation 

and approva l of FR/DPR, MOP stated (March 20 14) that 

(i) Despite CMD approva l in eight weeks, there might be delay due to non-availability 

or RPC approval or GOI approval under Section 68. 
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(ii) In fi,e out of nine system strengthening schemes, FR had been approved before 

either RPC GOI apprm al. E:xcessi' e delay in t\\ o cases (Sasan/ Mundra Ultra Mega Power 

Projects and orthern regions system strengthening scheme V) was to align the same with the 

concerned generation projects'' hi ch ''ere gett ing ddaycd. 

The repl y. however, docs not deny the fact that PGCIL did not adhere to the time limit 

for preparation and approva l or DPR by CMD as prescribed in WPPP. Moreover, fu lfill ing 

its own ob ligations in time would ha\e enabled PGCIL to pursue RPC and GOI fo r faster 

approvals. Further, in respect or si>.. out or the abm e 20 projects, appro, al to FR was obtained 

from CMD. bet\\ccn 7 and 58 \\eeks after apprO\al of these projects by RPC and sanction or 

these projects under Section 68 or the Electri city Act. 2003. The fact remains that Mundra 

UMPP v.as commissioned ahead or schedule and three units of Sasan UM PP had also been 

commissioned41 but the related system strengthening transmission projects were anticipated to 

be commissioned in December 201-l. 

3.3 Submission of proposal for Forest clearance 

PGC I L had not laid down any time I ines ror submiss ion of app lications for forest clearances 

after completion of detai led survey. Out or 164 fores t clearance applications submitted by 

PGCI L during January 2005 to May 20 12 for e,\ecution of 20 projects selected for audit. 81 

applications ''ere submitted a11er 3 to 41 months or completion or detailed surveys. Further. 

in nine4 out or 20 selected projects (A nnexure- 3.6), e\ en the ea rliest application for forest 

clearance \\a submitted after ill\ estment apprtn,al or the respective project. In the remaining 

eleven projects also. applications fo r fo rest clearance in respect of all stretche or transmission 

lines were not filed by PGCIL before investment apprO\al. 

MOP stated (March 20 14) that \arious measures such as advance expenditure for survey 

work in forest and river crossings. targets for submiss ion or forest proposals through internal 

MOU. dedicated forest coordinates in all regions etc. ha\ e been initiated to minimise the 

controllable delays on its part. 

Audit appreciates the measures initiated by PGCIL to expedite forest clearance. I lowever. 

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

measures initiated in terms or minimising delays in obtaining forest clearance. 

I\ per 11111111/i~r report of CEA 011 broad \II/Ill\ 11lp11wer pr11ject' i111'1e co1111try - March 2() 1./ 
' Ka/111IK111111-ll. S11\/111 (L UPP), Parb111i-l II II 1:.·1~ Ge11erati1111 Project\ i11 Otli\ha-Part B. SRSS-1 'fl , Sptem Stre11Kthe11i11K 

i11 \ortliem Rer:iim for SaHm & 1/1111dr11 (l \/Pl'). S RSS-111. \ RSS-XI ·111. a11d -65 f.. I ' S.ntem ji1r Ce11trnl Part of 

\ orthern Grit/ (Part-II/) project\. 





CHAPTER-4 

Targets and Achievements 

XI Plan (2007-2012) noted that planning and operat ion of the transmission system 

had shifted from regional level to national le\ cl necess itating the need fo r a strong all

India grid. Towards this aim, XI Pl an stipul ated target of inter-regional transfer capacity 

of 17000 MW. 

4.1 Performance vis-a-vis targets 

Against the XI Plan target of 17000 MW, PGCIL achieved 13900 MW of inter-regional 

capacity and there was a shortfall of 3100 MW. PGCI L prepared an Investment Plan of ~54,982 

crorc for constructing inter-state transmission systems during XI Plan which also included 

inter-regional lines. 

MOP stated (March 2014) that the shortfa ll was due to annulment of South- We t HVDC 

Back-to-Back Project and delay in forest clearance of Ranchi - WR Pooling point 765 kV 

single circuit line. 

The reply regarding delay in fo rest clearance is to be viewed against the fact that the 

proposal fo r forest clearance for Ranchi-WR pooling point, 765 kV Single circu it linc4~ was 

submitted by PGClL in August 20 I 0 i.e. with a delay of two years from investment approval 

of the project in August 2008. 

4.2 Fixation of Targets in MOU 

PGC I L had been signing Memorandum orUndcrstanding (MOU)49 with its Administrative 

Ministry l'i:, MOP every year and had secured' Excel lent' rating (the highest rating) in each or 

the fi ve years between 2007-08 and 20 11 - 12. 

Examination in audi t revealed scope for refinement in the process of fi xation or targets 

fo r MOU as fo llows: 

(i) MOU Targets for inter-regional capaci~l' addition fixed less than Plan targets 

The XI Plan target for inter-regional capacity addition was 17000 MW. Again t this, 

ycar-wi c MOU targets and achievements during XI Plan (2007-08 to 20 11- 12) arc given in 

Table 4.1 

'" Ra11c/1i-Sipat (Jlwrkha111/) 756 kV Si11xle circuit line 

"' Memorandum of Understa11di11g (MoU) as applicable to CPSE.~ is a negotiated document between the 

Government of Jmlia (i.e. the concerned administratiPe .H inistry) and the Mtmagement of the CPSE specif.ping 

c:le<irly the objectives of tile U11derstandi11g mu/ tile obligations of bot II parties. Mo U is meant to evaluate the 

operating performance of the CPSE wllic:ll im:ludes the progress of project implementatio11 tlmmg'1fixatio11 

of tllrgets for various parnmeters. 
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Table 4.1 

MOU targets and achievement during XI Plan 

Year MOU Targets (MW) MOU Achievements(MW) 

2007-08 ii Ni l 

2008-09 3300 3800 

2009- 10 2600 Ni l 

20 10- 11 Nil ii 

20 11 - 12 4200 5600 

TOTAL 10100 9400 

It is noted that: 

;... MOU targets for 2007-12 were fixed less than XI plan target by 6900 MW ( 17000 

MW minus 101 00 MW). In two years (2007-08 and 2010-11) MOU targets were 

fixed at 'Ni l' 

;... Achievements during 2009- 10 were less than MOU target. 

;... No MOU targets were fixed in the fi rst year (2007-08) of Xl Plan indicating de lay in 

initial start-up of projects. 

MOP stated (March 2014) that year-wise targets were not envisaged in XI Plan and that 

at the time of setting targets for MOU, the inter-regional lines which were expected to be 

commissioned in the coming year, based on readiness of generation project/system requirement, 

were included. 

The reply is to be viewed against the fact that details of XI Plan targets in terms of year

wise MOU targets would have helped PGCIL in ensuring effective monitoring of ach ievement 

of XI plan targets. 

(ii) Decreasing weightage to Non-Financial Parameters 

As per OPE Guidelines, non-financial performance parameters fixed should be 

SMART (Specific, Measurable, Attainable, Result-oriented, Tangible) and con istent with 

the Annual Plan/Budget/Corporate Plan of the CPSE. MOU signed by PGCIL included 

ten50 major non- financial parameters. There was di lution of weightage in respect of 

the following important non-financial parameters re lated to project implementation and 

network avai lability over the years in the MOU signed by PGCIL as given in Table 4.2 

(di lu tion dep icted in bold italics): 

'
0 Quality, Customer Slllisfllction, Business deve/opmellf, R&D for .rnstllined & conti111w11s in11ovllfio11, Project 

i111p/e111e11tation, Commercilll lllrgets, H 11111(1n resource de1•elop111ellf, Enviro11111e111 lllld social m(ln(lgemellf of new 

projects, Oper"tion(l/ /llrgets and fllvellfory 11w1wge111e11t. 
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Table 4.2 

Details of '.\IOV parameters" here" eightage was decreased 
~ 

Criteria 2007-08 2008-09 
I 

2009-10 2010-11 2011-12 2012-13 
I 

Customer sati sfaction -+ 4 ' ' I 0.5 -
(no. of trippings) 

1-- - >----

Availability of 13 13 13 7 6 5 

transmission system 

Project i mplcmcntation 20 20 19 20 JO 8 
~ ~ 

Thus. significant parameters refl ecting performance of PGCIL in the core acti vity relating 

to avai lability or transmission systems and implementation of projects were progrc ivcly 

scaled down. 

MOP stated (March 2014) that we ightage of these parameters were decreased since new 

parameters were introduced under the category or non-financia l parameters and the points had 

to be re-allocated. 

The fact however remains that higher reduction of points was made from the above 

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

reduction from other parameters. e.g. in 2011 -12 three new parameters \\ ith total weightage of 

15 points were introduced. Against this, 12 points'' ere reduced from the above three parameters 

as indicated in Table 4.2 whi le balance points \\ere reduced from other eight parameters. 

(A nnexurc.4. I) 





CHAPTER-5 

Investment Approval and Project Funding 

5.1 Investment approval 

The Report on the Working Group on Power for XI Plan inter alia stated (February 

2007) that it is desirable that the project is defined lo nncr details to the ex tent possible al 

the Feasibi lity Report (FR)!Notice Inviting Tender (NIT) stage for effective planning and 

scheduling of project(s) besides minimization of resources. The Report further provided that 

detailed survey should be carried out before start of procurement process to avo id large quantity 

variations during execution which could be a cause of dispute/delay. Works & Procurement 

Policy and Procedures (WPPP) of PGCIL stipulated that walkover survey be conducted to 

identify the Bill of Quantities (BOQ) 51 and other details/informati on for preparation of FR 

of the project. WPPP, however, requ ired that deta iled survey of forest stretches and river 

crossings should be ca1Ticd out before preparation of BOQ and cost estimates. Thus WPPP 

limits the exercise of detailed survey only to forest stretches and not to the whole line route, 

advised by the Working Group on Power. 

PGCIL, however, as a practice did not conduct deta iled surveys of fo rest stretches before 

preparation of BOQ and cost estimates, as stipulated in WPPP. Quantities for the purpose of 

FR were estimated based on forest atlas, topo-sheet5~and walkover survey of the area resu lting 

in signifi cant variations at the time of actual execution of projects. 

In test checked 20 projects. actual length of 17 transmission lines in 12 projects had 

vari ations as compared to FR line length (Annexure 5. 1). In 11 transmission lines, actual length 

was less while in six transmission lines, the actual executed length was more. The difference in 

executed length as compared to FR length in four cases was less than I 0 per cent, in four cases 

between I 0 to 20 per cent, in four cases between 20 to 30 per cent and in five cases it was more 

than 30 per cent. 

MOP stated (March 2014) that variations in line length considered in FR vis-a-vis actual 

constructed in most cases had been due to (i) change in the sub-station location , since at the 

time of preparation of FR, the locations for new sub-stations were tentatively identified and 

at the time of execution of projects, due to land acquisition Right of Way issues, line route 

was required to be changed, which was beyond the control of PGCIL; and (ii) detai led survey 

in forest area was undertaken as a paral lel activi ty to primarily expedite submission of forest 

clearance proposals; MOP, however, assured that PGCIL was making all efforts to minimise 

the variation, such as more detailing at the FR stage by use of various tools like Google map, 

satellite images, topo- sheets, etc. 

11 Bill of Q11amities is a list containing all items and their respective q1umtities, rate, etc. to be .rnpplied by the comractor, 
under a gfren contract 

'
2 Topo-sheet or Topographic sheet essemial(r contains information about an area like roads, railways, selllements, lands, 

rivers, electric poles, etc. Accordinx to their usage they may be available at d{fferem scales. 
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The reply is to be viewed against the fact that variations at the time of execution of projects 

were possible to be minimised b) conducting detailed survey before the start of procurement 

proces . There is a need to adhere to the ad\ ice of the Working Group on PO\\ er through 

appropriate modifications in the relevant prO\·isions of WPPP. 

5.2 Non-adjustment of STOA charges from project cost 

Transmission charges for use of inter-state transmiss ion system fal I under three categories 

11iz. Long tem1 Access (LTA) charges, Medium term open access (MTOA) charges and Sho1i 

term open access (STOA) charges. As per CERC (Open Access in Inter-state Transmission) 

Regulations, 2004 read with CERC order dated 30 January 2004, PGCIL was allO\\ cd to retain 

25 per cent and 12.5 per cent of STOA charges collected in intra regional and inter regional 

transmission systems respecti\ ely and the balance was to be adjusted toward reduction in 

the transmission charges payable by Long-tcm1 customers. While allowing retention of 

STOA charges, CERC in its order dated 30 January 2004 stated that, " ... 25% of the revenue 

received from the short-term customers shall be reta ined by the transmission li censee, which 

is expected to be uti lised in the core activity of bui lding new transmiss ion system." CERC 

amended (September 2013) the relevant Regulation relating to co llection and disbursement 

of transmission charges (i.e. 75:25 and 87.5: 12.5 ratios for intra-regional and inter-regional 

transmission system usage respecti vely) and provided that STOA charges had to be returned 

by CTU (PGCIL) to long term customers through adjustment of monthly transmi sion charges 

payable by them. 

PGCI L received ~ 906.49 crore between 2004-05 and 20 12-1 3 on account of the above 

mentioned 25 per cent ( 12.5 per cent in case of inter regional) component of STOA charges 

but did not maintain project-wise detai ls of inter-regional/intra regional transmission schemes 

where such STOA charges were utilised. This meant that PGCIL had used this as a revenue 

stream for itself instead of using it for funding new transmission systems/schemes, which would 

have resulted in reduction of tariff of such schemes to be recovered from customers. 

MOP stated (March 20 14) that as per CERC mandate, PGCIL had been utili ing STOA 

charges in core activities of bui ldi ng new transmission system and for discharging CTU 

activ ities. MOP further stated that based on the rich experience, expertise, technical knowhow 

and intellectual assets possessed by PGCIL in the power transmission field, certa in large and 

important activities which were difficult to moneti ze were performed by PGCIL such as carrying 

out Transmission System Planning acti vities in li ne with the National Electricity Plan, capacity 

building of State Uti lities and DlSCOMs, ATC/TTC declaration, communication planning, 

protection audit carried out for State Uti lities, inputs for competitive bidding, coordination & 

support to State Transmission Utilities (STUs) viz. , providing advanced simulation software 

and organizing training programs fo r their personnel and R & D and Technology Development. 

MOP contended that CERC Regulations did not have any provision for adjusting the project 

cost with STOA charges and added that PGCIL had fi led a review petition with CERC, in 
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re. peel or the amendment made b) CI RC in September 2013 regarding full TQ,\ charges to 

be retained by long term customer-., _ 

The reply that the STOA charges\\ ere uti I i1ed 111 core act i\ itiesofbuilding ne\\ transmission 

system is to be \ ie\\Cd against the foct that details of projects wherein such charges \\ere 

utili1cd \\ere not a\ailablc with PGCIL. In the absence orprojcct- \\'ise accounting/disclosure 

\\ hile fl ling tariff petition for ne\\ transmission -.,ystems. the condition on'' hich PGCI L \\as 

allowed to retain the charges i.e. utili;ation of the rund:-. in building nc\\ transmission systems. 

remained unl'ulfillcd. As regards the claim that the charges were also utilised for discharging 

CTU acti\ it ies. the stand is not in Ii ne '' ith CI· RC Order dated 30 January 200-l '' h ich em isaged 

utili sation or charges in the core acti\ ity or 'building ne\\ transmission system' . Thus, the 

condit ions stipulated by CERC for retention or STOA charges were not followed by PGCIL 

''hi ch rcsu I tcd in den ia I of the benefl t of reduct ion in the cost of ne\\' transm i · ion projects to 

the extent o f~906.-l9 crore bet\\ ct:n 200-l-05 and 2012-13. 

5.3 No11-11ti/isatio11 of Power System Developmellf Fund 

The "PO\\ er System Development Fund" ( PSDF) was constituted (June 20 I 0) under 

the CERC (Power System Development Fund) Regulations, 2010 by aggregating the funds 

ava ilab le in the fo llowing four indi\ idual funds/J\ccount mai ntained by RLDCs: 

,. L'mched11/ed /11tercha11ge Chwge\· Pool. lcco11111 F1111d- The fund contained amounts 

that are payable rccei\able by generators and di coms, for de\ iation from schedule. 

depending on '' hether the de\ iations has impro\ ed or worsened the grid frequency. 

,. Co11geHio11 Chwge Acco11111 RLDCs le\ ied Congestion charge on real time, on entities 

causing congesti on and the charges arc distributed to enti ties relieving congestion. 

,. Congestion A111011111 (Market splilling c/1wge) Levy of congestion amount is a 

methodology adopted by pO\\ er exchange for congestion management, by splitting 

the market into a surplus part and a deficit part and adjusting the prices in the two 

markets' 1
. 

,. Reactil·e Energy Chwge.\ Acco11111 Reacti \ c energy charges arc payable by discoms 

and generators who had a net drawal/injcetion of reactive energy under high/lo\\ 

vo ltage conditions. 

The abo\ e charges are sett led bet\\ een tho~e entities \\ ho pay and tho c who need to 

rccci\ e and the urplus amount in the four accounts is transferred to PSDF on a monthly basis. 

The funds arc to be utilised fo r purposes pecified in the respecti ve CERC Regulations 1·i::. to 

relie\c congestion including but not limited to carrying out spec ific system studies to optimise 

' ~ltl1e f/11w exceed1 the ('(/p11ci~1· 111 the co11111111 11 price fi1r the whole market area, it is split in a .111rp/11.1 part and a deficit 
Jlllrt. The price i1 reduced in the .rnrJl/111 area (1ale > fllll'clww) am/ i11crea.wtl i11 the deficit area (Purclwse> .Htle). Thi1 
ll'ill reduce the \life (//U/ increase the purclul\e in 111rJ1 lu.111re11. /11 the HJ/lie"'"-"· it will reduce the purcl1111e a11tl i11crea1e 
the 111/e in the deficit 11re11. Th us, the 11eetletl j/1111' i1 reduced 111 match the al'(li/ab/e tram/er capabili~r. Thi1 method of 
111a1111gi11g rn11ge1tif111 i1 l.11m1·11 as 111arl.et-1J1litti11g. 
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the utilisation of the inter-regional link , installation of special protection scheme . in tallation of 

shunt capacitors, VAR q compensators, scrie compcnsators and other reactive energy generators. 

The fund can also be utilised for creation of additional transmi sion capacity for relic\ ing 

congestion and capacity building measures and training of participants of power exchanges, 

SLDC operators etc. Administration of PSDF was \CSted with a Management Committee (MC) 

appointed by CERC having Chief Executive Officer, POSOCO as it Chairman and ha\'ing 

representatives from RPC, RLDCs and independent external members. The amount in P DF 

as on 31 December 20 13 V\ as~ 6301.64 crorc. (Annexure 5.2 ). Apart from nominal utilisation 

or~ 22 lakh (For meeting tra\el expenses, audit fees, sitting fees to Members. etc.). the fund 

remained unutilised since it was constituted. The accoun ts of PSDF v\ ere kept out ide CERC 

Account as well as NLDC accoun t and the unutili cd balance was invested in treasury bills and 

flexi deposits of Indian Bank. In this connection, it is seen that a document titled "Procedure for 

disbur ement of funds from P DF' \\a formulated by the MC and ubmitted to CERC for its 

concurrence in December 20 I 0. A per corre pondence exchanged by admin istrator of P OF 

with CERC in September 2012. non-receipt of concurrence of CERC to the said procedure has 

been cited as the reason by the MC for the inability to discharge the functions as igned to it 

under the PSDF Regulations. Examinati on or the PSDF Regulat ions, however, re\ ea led that 

the MC is vested with the power to prepare detai led procedure for disbursement from the Fund 

consistent with the provisions of the regulations but disbursement from the Fund shall not be 

made without the approval of CERC. In other words. it is the disbur ement that requires CERC 

approval and not the procedure. 

During the period of three year (December 20 I 0 to December 2013 ). the MC received 

propo als for 16 projects, total estimated co t of which was ~ 655.02 crorc, for funding from 

PSDF, which were kept pending. 

In January 2014, a Cabinet otc moved by MOP was approved wherein scheme for 

operationalisation of PSDF including eligible projects, appraisal committee and monitoring 

mechanism, etc, were mentioned. It was decided that the Fund, which hitherto remained outside 

the Government Account Framework'\ would be brought under Public Account. 

POSOCO stated (February 2014) that the MC of PSDF not only ubmitted the procedure 

for disbur ement from the Fund to CERC for approval. but was continuously pursuing the matter 

wi th CERC. However, as the procedure was not approved, MC could not start disbursement 

from the Fund. POSOCO v. as also or the vie'' that in the regulatory regime, the procedure, 

even though made under CERC Regulation '' ould have weight only if approved b) CERC. 

POSOCO's reply indicate that due to avoidable administrative i sues, fund I) ing in 

PSDF were not utilised tov\ards relief of conge tion and system strengthening projects. 

MOP informed in the Exit Conference (Apri l 2014) that an initiati\ c had since been taken 

for proper accounting and utilisation of PSDF. 

" VAR - Volt-ampere reactive 
All G()l•emmelll moneys come 1111der tlrree acco1111f\ 1•i:.. tire Conwlidated Fund 11/ /11diu. Contin1:enq F11nd and P11hlic 
Acco11111 am/ all tlrree acco11111\ are a11dited by tile Comptroller and A 11ditor General of India. 
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CHAPTER- 6 

Project Implementation and Execution 

/\\\ardor contract im oh cs contract packaging, cost esti mation, final i1a tion or qua Ii f ying 
requirements (QR) and bidd ing documents, calling of tenders, evaluation of bids and Anal iLation 

or award . 

Exami nation of each of the above stage!'! in respect of 424 contracts pertaini ng to 20 

projects selected fo r audit a\\'arded at corporate offi ce and 60 contracts'6 (relating to construc tion 

of colony, boundary wall , site lc\elling, etc.) a\\ardcd by Regional offices in connection \\ith 
execution of abo\e 20 projects, re\ ea led areas for improvement as fo llows: 

6.1 Cost estimation 

Cost estimation is a vital and important step ensuring reasonableness of cost to complete 

a project or acquire a service. This serves as a benchmark for establishing the reasonableness 

of rates quoted by bidders. Therefore, it is important that cost estimate is worked out in a 

realistic and objective manner keeping in vie'' the prevailing market rates, last purchase 

prices, economic indices for the raw ma terial/labour, other inpu t costs, IEEMN7 formula and 

assessment based on intrinsic va lue, etc. 

PGC IL prepares cost estimates using Schedule of Rates (SOR) for different items, based 

on unit rates or three latest contracts. SOR is reviewed every quai1er and in the case or conductor 

and tower packages, materi al pri ce indices arc al o considered. 

Examination in audit revealed that at the time of approval of WPPP (September 200 I), 

the Cost Estimate Manual was in the 'draft ' stage and \VP PP mentioned that ' IT' cost estimate 

would be prepared by Cost Engineering Department as per the guidelines provided in the Cost 

Estimate Manual which was under approval of the Management at that time. The Cost Estimate 

Manual has, however, not been approved by Board of PGCI L (March 2014 ). 

Further, in 212 out of 424 contracts pertaining to 20 selected projects rev iewed in aud it, 

award va lues compared with estimated costs varied ranging from (-) 70 per cent to(+) 74 per 

cenl. In 55 contracts, award va lue was more than I 0 per cent (ranging from 11 per cent to 74 

per cenl) of the estimated cost. 

MOP stated (March 201 4) that (i) though formal approval to Cost Estimate Manual was 

not taken at that time, it was subsequentl y appron:d in August 201 3. Meanwhi le, improvements 

in the methodology of preparing cost estimate had been recorded in the Schedule of Rates 

(SOR) which was being prepared accord ing to the advice of Chief Technical Examiner (CTE) 

of Centra l Vigilance Commission and were approved by Competent Authority at regular 

interva ls; (ii) in order lo capture the latest market trend, r urther improvement is done in costing 

process 1·i::. freq uency of preparation or SOR is nm\ done on bi-monthly instead of qua rterly 

basis, cost of conductor and lower stee l parb, re in fo rcement stee l and concreting is worked 

'" NR I: 3, \R II:-. 11RI: 16. ll'R II: II . S R I: 6. SR II: 5. ER I: 5, ER II: I, ,\ ER: 6. 
lntlilln Electrical a11d Electronic .lfa1111f ac111rer.\ lssoci11ti1111 
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out on the basis of material indices published by RBl/IPC/IEEMA etc. so as to capture cost of 

items in line with material price trend. 

The fact however, remains that the Cost Estimate Manual was approved by ED 

(Engineering) and was yet to be approved by the Board of Directors (BOD) of PGCI L. 

6.2 Delay in.finalisation of contracts 

In terms ofWPPPof PGCIL, taking in vestment approval date as 'zero date', PGCIL fi nali zed 

Master Network (MNW) of each project, indicating contract wise dates for start and fini sh of 

various acti vities such as award, commencement of supply/erection, completion of supply/ 

erection, etc. For ensuring completion of projects in time, it was necessary that various contracts 

required for execution of the main project were awarded in such a way that each contract was 

completed by the schedu led completion date. lt was, however, noticed in audit that delay in award 

of 57 contracts resulted in extension of scheduled project completion dates of their respecti ve 

main projects by four to 830 days and consequently delayed the concerned projects. 

Further analysis revea led that delay was due to: (i) delayed fund ing tie up with World 

Bank (in case of ERSS-158
, East-West Transmission Corridor and WRSS-11 59 projects), and (ii) 

excessive time taken by Management in award of contracts. 

WPPP stipulated timelines for the entire process of award of contracts as per which contracts 

to be executed with domestic funding should be completed with in 20 weeks from the date of 

opening of the bids till issue of Letter of Award. A timeframe of 28 weeks is allowed in the case 

of multi-latera l funding for the award process. Against these benchmarks, range of time actually 

taken by PGCIL in award of 424 contracts selected for Audit is shown in Table 6. 1. 

Table 6.1 

Time taken in award of contracts 

Projects under Domestic funding Projects under Multilateral funding 
Time taken in No. of contracts Time taken in No. of contracts 
finalisation of Contract finalised finalisation of Contract finalised 
(in weeks) (in weeks) 
Within benchmark of 92 Within benchmark of 28 87 
20 weeks weeks 
20 - 30 70 28 - 40 46 
30 - 40 5 1 40 - 50 II 

40 - 50 26 Above 50 10 
Above 50 3 1 - -
Total 270 Total 154 

I 79 contracts (92 plus 87 contracts i. e. 42 per cent) were thus finalized wi thin the 

prescribed time frame of 20/28 weeks while 245 contracts (58 per cent) were finalized beyond 

the prescribed time frame. 

" Eastern Region System Strengthening Scheme-I. 
'
9 Western Region System Stre11gthe11i11g Scheme-II. 
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MOP stated (March 201 -l ) that the timclinc stipulated in \V PPP for final i at ion of contract 

is indicati\c and aspirational con idering the best c!To11 · and presuming that there \\Ould be 

no hindrance beyond control in a\\ ard of cont racts: hm\ e\ er constraints\\ ere inc\ itablc in any 

project such as acquisition of land for' arious sub-stations, changes in ta.\es and duties by the 

Go\ernment during e\ aluation a\\ ard process, capaci ty and capabi li ty constraints, change 

in the Transmission Scheme clements and linkage or Transmission system \\ ith Generation 

project. Regarding delays in funding ti c-up, MOP stated that this was due to more time taken 

during clarification assessment post bid di cussions. 

The rep I) i to be viewed against the fact that delays \\ ould re ult in PGCI L losing 

add itional Return on Equity (ROE) of 0.5 per cent and re\ enuc from tari ff\\ ould be deferred. 

6.3 Delay in commissioning of projects 

Time is the e ·ence of e\ Ct) contract so as to en ure completion of the project as per 

schedule. t the time of seeking im estment apprm al. scheduled timcl ine for completion of 

project is laid do'' n. From I April 2009 onwards CERC has specified benchmark timelines for 

tran miss ion projects, (from date of im estment appro,al by the Board of Directors till date of 

commercial operation) ranging from 24 months to 42 months, depending on plain area, hilly 

terra in etc. and pro\ ided that additiona l Return on Equi ty amounting to 0.5 per cent would 

be app licable if these timclines were met. I lcnce PGCI L decided to fix scheduled timelines 

accordingly for projects taken up after I April 2009. 

Out of20 projects selected for audit. four project \\ere apprO\ed by PGCIL after I April 

2009 ''hen CL:.RC benchmark time lines became applicable \\ hi le the remaining 16 projects 

\\ere approved by PGC I L before I Apri l 2009. Status regarding commissioning of these projects 

is given in Table 6.2 (Deta ils in A1111ex11re 6.1). 

Table 6.2 

Status of commissioning of projects 
-

I Range of dela) in Projects approved before Projects approved after 
commissioning/anticip a ted 1.04.2009 l.0~.2009 

commissioning of projects Co mpleted Ongoing Completed Ongoing 
beyond scheduled date I project (No.) projects (No.) projects (No.) projects (No.) 
CERC benchmark* (in 
months) 
-

IL I - - -
~ -

I - I 0 5 - - I --
11 - 20 .., 

I - I 

21 - 30 
, 
_) I I I 

- --
3 1 - 40 () () - -

-
Above 40 I 2 - -

- - - -- -
Total 12 4 1 3 

- - -
•1 or pniJ<:Lt~ appn1'ed atkr I April :!009 
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Out of 20 projects elected for C\amination in Audit. onl; one'' as completed\\ ithin the 

scheduled time. Delay \\as abo\C 20 months in nine projects. Time taken in acqui ition of 

land, handing over site and pro\ iding apprm cd dra" ings to contractors, release or ad\ ance to 

contractors and forest clearance had contributed to delays which ''ere possible to ha\ c been 

controlled by PGCIL, with more effecti ve planning and monitoring. 

CERC regu lations all O\\ charging tariff for transmission sy. tcm clements that arc read) 

for regular servi•:e but arc prc\cntcd from providing such sen ice for reasons not attributable 

to PGCI L. Accordingly, delay in corn mi ·sioning of projects beyond thei r scheduled date of 

commis ioning had financial implications for PGCIL. Revenue (the impact or \\hich \\'as not 

poss ible to be quantified in aud it pending issue of final tariff orders in these cases) \\as deferred 

for the periods of delays in comm issioning of projects. 

Further, as per CERC (Terms and Condition of Tari ft) Regulations, 2009. for project 

comm is ioned within the chcduled timelinc from April 2009 to 1arch 20 14, an additional 

Return on Equity (RoE) at the rate of0 .50 per cent is allowed O\er the life of the project. Due 

to delays in fo ur projects approved artcr I April 2009 (in the audit sample of 20 projects), 

PGCIL would also have to forego thi s add itional return on equi ty of approximately ~350.28 

crorc based on approved project cost (A nnexure 6.2) over the project life of"35 yea rs from the 

date of commissioning. 

MOP stated (March 2014) that 

• reasons fo r delay \\Crc actuall y beyond rea onable/dircct control of PGC IL a (i) land 

acquisition process involved State Governments and resistance from land owners had 

to be handled; (ii) delay in drawings was due to change in scope ncccs itatcd due to 

varying geographical conditions and Right of Way issues; (iii) forest clearance wa a 

cumbersome process leading to delays. 

• CERC timelines were actua lly meant for inccntivizing exceptional performance/early 

completion because these timcl incs did not consider the time required for tendering (5-6 

months) and margins for right of way, forest clearance, law and order problems, etc. MOP 

had also constituted a Task force on transmission projects ''hich recommended suitab le 

time margins depending on the involvement of forest, national park/wild Ii fc sanctuaries, 

ri ght of way/land acquisition constraints, la\\' and order problems, size of the project etc. 

CERC has subsequently increa ed the timclinc by six months considering the e practical 

problem . 

• indemnification proces for matching transmission project timelincs with that of 

generation projects provides for compensation to be paid by the generator to the extent of 

IDC60ofTransmiss ion Projects equivalent to transmiss ion component for a period of six 

months. Therefore. wherever the generation project was likely to be delayed more than 

"'' /merest during co11structio11 
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si\ months, it \\as general I) fell prudent lo del<t) completion of transmiss ion lines so as 

to match the completion '' ith that or amic1pated generation schedule. as far as possible. 

• there has been no incidence or bottling up or generation due to delay in transmission 

projects for transfer or pm, er under Long Term Access. 

MOP, however, assured (March 2014) that PCJCIL had initiated certain measures like 

negotiated consent purchase or land, simplil}ing or forest clearance procedure through 

intervention or MOP, etc. "' hich ''ere expected to help in faster implementation o r projects in 

ruturc. 

Reply needs to be" ie'' ed against the rolllm ing: 

(i) While considering the 'ie\\ s or stakeholders at the time of finalisa tion or Tariff 

Regulations 2014-19. CERC did not accept the pica of PGCI L that land acquisition 

and Right of Way i sues \\Crc factors beyond control or PGCIL. Accordingly, Tariff 

Regulations 2014-19 st ipulated only rorce majcurc events and change in la'' as 

uncontrollable factors. 

(ii) Task Force was constituted (February 2005) by MOP for ident ifying ways and means 

to implement transmission projects'' ithin 2-+ months' time frame. Task frffce in its 

Report (August 2005) rccommencled sui table margins for ROW forest clearance etc. 

I I O\\ e\ er. subsequently CERC rationalised the timelines '' ith effect from I April 

2009 considering\ ie\\S and submissions of \'arious stakeholders. PGCIL did not 

complete three out of four projects in the Audit sample"', e\ en \\'ithin the extended 

period of six months alltm ed under the ne\\ Tari ff Regulations (2009-14 ). 

(iii) the general principle in commissioning or transmission system is that transmission 

has to precede generation and CERC Regulations permit earning of revenue by 

PGC IL even if the associated generation project is not ready. 

( i") As regards the cla im that there was no boll I ing of power, the fact remains that pending 

commissioning of Odis ha Part B transmission project, po\\'cr ,,·as evacuated through 

interim arrangements leading to congestion in the network as brought out in para 

3. 1.4 SlffJ/'ll. 

'' Otli1l1t1 Parr 8, hri1/11111pat11t1111. Sarn11 & .\11111dra anti 65 J. I ct•llfral part ofi\'ortltem Grit/ Part-Ill 





CHAPTER- 7 

Grid Management 

Electri city is produced at lower' oltagcs (I 0000 \'O lis to 25000 volts i.e. I 0 kV to 25 kV) 

at generating lations and is stepped up to higher \Oltage "' (220,000 \Oils lo 765,000 volts i.e 

220 kV to 765 kV) for transpoi1ation in bulk mer long distances through transmi sion lines. 

Transmission lines arc interconnected at switching stations and sub stations to form a net\\Ork 

called the pO\\er ·Grid'. 

7.1 Organisation of Power Grid 

Power Grid or ational Grid in the country is divided into five regional Grids namely 

orthern, Western. Eastern, orth Eastern and Southern Grids. While first four Grids operated 

in synchronised''; manner since August 2006. the Southern Grid has also been synchronous!; 

connected to the rest of the Grid through commissioning or single ci rcuit of Raichur-Sholapur 

765 kV line on 31 December 2013. The Western, Ea tern and orth Ea tern Grid · arc together 

called the 'Central' Grid. The 011hern and outhern Grids'' ere subsequent addition in August 

2006 and December 20 I 3 respecti' ely to the Central Grid. An overvie'' of the components or 

ationa l Grid is gi,en in Annexure 7. 1. Operation or ationa l Grid is a coordinated activity 

among \arious inlerfaces/agencie · '' ith MOP at the ape;\ policy level at the Centre and PGCIL 

POSOCO through Load Despatch Centers ( LDCs) at the operational le' cl of the hierarch; 

(Block diagram gi\en in A1111ex11re 7.2). 

7.2 Grill Management 

Electricity flows at close lo the speed of light (2.97,600 kms per second) and must ideally 

be used, the instant it is produced. Electricity fl o,, s freel y along all avai lable paths from 

genera tor lo the loads in accordance '' ith the la\\ s of Physics - dividing among all connected 

flO\\ paths in the nel\\ ork , in irl\ er e proportion to the resistance to uch flow. PO\\ er flO\\ 

in the Grid is managed through a process ca lled ·Load Despatch', ''hi ch im olves balancing 

the load1
..i and generation through a ·scheduling· mechanism. Under thi mechan i m, pO\\Cr 

stations and distribution utilities inform their intended quan tum or generation and dra\\'al 

respective ly fo r the next day to LDCs or their control area"'. LDCs match the generation and 

drawal or all utilities in their control area with rclcrence to the power trans fo r capability"6 and 

Operati11x tra1m11i\\iu11 li11e' at lriglr 1·11/111~e' reduce' tr<111'mi1\iu11 /o\\e\ due to heating a111/ a/loll'~ power to be \/ripped 
ec111111mic11/~r m·er long di,umce\. Further it i\ ec111111mirnl to trumport electrid~r tlr1111 tramport f uel jiJr ge11erati11g 
power. 

S.r11c/1ro11hatio11 i' tire proce\\ 11f m111clri11g tire 1peed 1111djr1•q11em:r of 11 ~e11erat11r or other \/1t1rce of electrici~r ge11erati1111 
Ill 11 r111111i11g 11etworl.. 
Load Tire amvull/ of electric power delfrered or req11ire1/ 11t 1111y 'peciftc p11i11t or p11i11/\ 1111 11 \l'\lem. T/1e requiremem 
11rixi1111te\ at tire e11ngy c1111\11111i11g eq11ip111e11t of tire c1111,11111en. 

•' A 11 electrical system bo1111detl by i11terco1111ectio11.\ (tie-lines), metering fll/(f telemetry. where it control.v it\ 
;.:e11emtio11 anti I or load to 111ai11tai11 it,· i11terclrn11;.:e w·hedule witl1 other control areas whe11e11er required to 
do \O al/(f co11trih11te to freq 11em :1· re;.:11fatio11 of the \y11d101101/\~I' operating \l'\tem. There are 150 control 
are"' in the co1111try. 
Tra111fer rnp11bili~r reji!n w tire 1111w1111/ of electrh' poll'er that c1111 he pa"ed tlirouglr u tra11,miHio11 11etll'orl. from 011e 
place to 111101/ier lrfll•i11g r1•g11rd to re/iabili~r crmvideratiom. 
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prepare the chcdule each da), for the next day. For chcduling. a da} is di\ ided into 96 time 

block , each of 15 minutes duration and re\ i ion arc carried out in the chcdule in real time 

depending on network conditions and feedback from the utilities. Thus, th : · chedule' is a 

program drawn fo r the generating stations and distribution utilit ie . I lowcver, ''hen power 

actually flows through the Grid, it may differ from the Schedule due to various reasons such 

as variation in energy supplied by the generating tations, vari ation in load from the forecast 

va lues, frequency and vo ltage fluctuation in the Grid, etc. Such variations in fl o\\ s arc called 

'Un chedulcd ln.crchange' or UI. LDCs, organi?cd in hierarchical form (flow chart given in 

A1111ex11re 7.3) for smooth functioni ng of the Grid, monitor the power flows within their control 

areas through power system 'i ua li7ation tool and give necessary in truction to uti liti es 

through telephone calls and fax messages. Control of power flow across the Grid under normal 

operating condi tions is achieved through phys ical action by utilities i.e. incrca e. decrease 

in generation by generating stations and connection/disconnection of feede r by di tribu tion 

utilit ie a well as switching operation such a taking in/out a line. As these action take 

omc time, emergencies arc handled by automatic actions through 'Special Protection System 

which would instantaneously trip ident ified loads whenever a specific contingency occurs. 

7.3 Classification of Grid Disturbances 

A Grid Disturbance (GD) is a state of the power system under which a set of generating 

unit /transmiss ion elements trip in an abrupt and unplanned manner affecting power upply 

in a large area and/or causing the y tern parameter to deviate from normal value in a'' idcr 

range. CEA is mandated with the responsibility of prescribing Grid tandard . A per CEA' 

Grid tandards, G Ds arc classified on a scale of one to five6' depending on the severity of the 

antecedent generation or load lost. There were 816 instances of GD between April 2007 and 

Scptcmber 20 13. Analys is of region-wise and year-wise break-up of GD fo r the period re vea led 

that GD of higher category (GD-3 and above) occurred on 69 occasions (8.46 per cent of total 

8 16 instances). umber of GDs showed a mixed trend i.e. increase in number from 2008-09 

(83 GDs) to 2009-10 ( 124 GDs); marginal decrease in 20 I 0-11 ( 112 GDs); increase in 20 11-1 2 

(144 GDs) and decrease in 20 12-13 (127 GDs). However, during 20 13-14, up to cptcmber 

2013 itself, number of GDs increased sharpl y to 176 as against 127 during 201 2- 13 . WR had 

no higher category GDs and had only GD- I disturbances. ER had the highest number of GDs 

(276 including 34 ungraded(\~ GDs), fo llowed by R (233). Highest number (59) of GD-3 to 

GD-5 categories ofGDs occurred in ER, out of which 19 were ofG D-5 category. 

Examination in audit re\ ealed that the classificat ion format of grid disturbance had a 

further scope for improvement as detailed below: 

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

GD- 2-U'11e11 10 per cent to less than 20 per c·ent of the antecedent generation or load in a regional Grid is lost: 
GD- 3-When 20 per cent to less thtm 30 per cent of the antecedent generation or load in" regional Grid is lost; 
GD-4-U'lten 30 per cent to less tlllm 40 per cent of the <mtecedent generation or lo"d in a regimwl Grid is lost: 
GD- 5-H'lten 40 per cent or more of the al/fecetlent generation or load in a regional Grid is lo.\/. 

M CDs prior to 11otijicatio11 of Central Electricity A 111/wri~1· (Grid Standards) Regulation.\ 2010 were /IOI waded. 
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(a) There\\ as no system requirement to capture ·near-miss1
" · ituations. though early\\ a ming 

of a major GD could be a near-miss before that-'. 

(b) Grid standards did not capture seriousness in cases'' here load is lost in more than one 

region or cases \\here a region gets isolated from inter-connected regions indicating 

foilure or synchronisation . 

(c) Reporting frame\\ Ork did not mandate estimation or energy not sened due to GD and 

re\enuc loss to users or the Grid. 

PGCI L appreciated (March 20 I J) the audit obsen at ions and stated that these '' ould be 

referred to CEA. 

In the E\it Conference held on 15 April 201-L CEA agreed to consider the aud it suggestion. 

7.4 Major Grid Disturbances of 30 and 31July2012 

There ''as a major GD in ]\;orthern Region at 0233 hours on 30 Jul) 2012 leading to 

di sturbance or the 011hem Grid. Subsequently. there'' as another GD at I JOO hours on 31 July 

2012 resu lting in disturbance or 011hem. Eastern and orth-Eastcm regional Grids 1
• Estimated 

population or JO crore in eight States and one Union Territory"~ and estimated popu lation of 60 

crore in 21 States and one Union Territory 1 were affected respecti vely. The total load affected 

\\as 36000 MW on 30 July 2012 and 48000 MW on 31 Jul) 2012. 

Cl: RC. in C\crcisc of its po,, er to regulate inter- tatc transmi sion or electricity under 

Section 79 (I) (C) or the Electricit) .\ct. 2003. in its rno-111010 order dated I August 2012 

directed CEO or POSOCO and CVlD of PGCIL. to irl\estigate these Grid di turbances and 

submit a report '' ithin a week from the date of issue of its orde r. POSOCO PGCI L submitted 

their report to CERC on 9 August 2012. Cl:RC conducted four hearing on this report '' ith 

the last hearing on 23 Apri l 20 IJ. Cl:RC Order on the Ci D was issued on 22 February 20 14 

''herein \ iolations of CERC Regulations by \ arious enti ti es were identified and act ion \\US 

proposed against them. 

Besides. in order to im estigate the reason'> !'or the abo\ e two G Os and to suggest remedial 

measures. MOP also const itu ted (3 August 2012) a four member Enquiry Committee. The 

Committee in its report (GOI Report) dated 16 August 2012 opined that no single factor\\ a 

rcspon'>1blc for the disturbances. The Comm1llcc allributcd the disturbance · to \\eak inter

regional corridor.., due to multiple lHttag~'>. high loading on 400 kV Bina - G\\alior-Agra link 

· \ 1•11r mi"· 11111y hL' L'lll/\itlere1/ 1/\ 1111 £'1·e11t tlr111'i~1111/,11 'Y't1•111 11·1'11/.m•" tlr111. if 11ot n•metlil'tl. c1111/1/ 11'111/ 111 'i~11iftca111 

c1111'"'1"''111·1·' i11 tire f11t11re. 
fire 11111j11r (,'D tJ/ 3fl 11111/ 31 .lu(r 2012 ll'L'rl' prl'n•ded hy 11 111•11r-111i\\ 'i111ati1111 1111 29 .l11(r 2fl 12. 
I\ per ( /: I\ (,rid S111111ltm/,, tile 1/i,11irh1111n• 1111 30 .Ju(r 2012 j11//' 1111der rntegtJry (,0-5 ((, [) 5 per111i111 111 1/io1e 

tli1111rb1111CI'\ 11•/1e11./{) per Cl'lll or 111111·1' 11/ till' 1111/1'C'l'tle111 ge11N11tio11 or load i11 a regio1111/ Grid i' /o1t). 0 11 31 .lu(r2012 
till' diH11r/)((11Ci'' ll'erl' 11/ (,'/) 5 i11 tltrl'l' region' 1•i:.. \'R, l:'/l 1111d \ J:R 1u11/ (;/) I i11 WN. 

Dt!llii. l /~ llw:r111111, R11ja'itlu111. l/i11111clwl Prad1!1'1. J>1111j11h • ./ & I\, l 'ttara11cl111l 1111d C/rn11di1-:ar/i. 
De/Iii. l I~ l/11ry11m1. R11j11\/l11111, lli11111L1111/ l'rtttlc•,lr. l'1111j11h . .I & A. l 1111r11/./11u11/, Si/.J.im. """"· fripurtt, Hi:11r1u11. 
\fa11ip11r. I r111111L·l111/ l'ratfe,lr. \ 11g11/11111/. \fr~/111/11y11. /Ji/111r . . ll111r/..l11u11/. II I'll Bem.~al. Ori\\11 1111d part' tJj \latlllya 

l'rt1d1•\h 1111d l 11it111 Territory of C/111111/ii:arh. 
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and subsequent loss of the Bina-Gwalior li nk and inadequate respon e by State Load De patch 

Centres (SLDC ) to RLDCs' instruction to reduce over drawal by po\\'cr utilitie of R and 

under drawal/excess generation by utilities of WR. 

Examination in audit of occurrence and management of GDs of 30 and 31 July 20 12 

with reference lo above two reports, relevant records of proceedings and order of CERC4 and 

the report (April 2004) of the US-Canada Power system Outage Ta k Force on the causes and 

recommendations of the US-Canada blackout of August 2003 revealed the fo llowing: 

7.4.J Deficiencies in planning shutdown of trunk line 

POSOCO/PGCIL's report to CERC stated that transmission link between WR and R 

got depicted progress ive ly starting with planned outage on the high capacity Bina-Gwalior

Agra link. Power demand scenario of R 1•is-a-1·is avai labili ty of transmis ion link from WR 

to NR indicated that: 

• Power consumption 111 R genera ll y increased during June-August every year during 

2007- 12 (Graph in Annexure 7.4) main ly due to 'weather beating' and agricultura l loads. 

However, demand in WR remained lower during this period. This led to increased power 

fl ow from Western region towards Northern region during this period. 

• Nine li nes with a total transfer capabili ty (TTC) of 2400 MW were ava ilable for flow of 

power from WR to R. 72 per cent of flow (A nnexure 7. 7) during 201 1- 12 was through 

400 kV Gwal ior-Agra link (double circuit). which showed that thi wa the trunk line 

between WR-NR75. 

• Actual power fl ow through WR-N R corridor in July 2011 was 229 1 MW which exceeded 

TTC of 1900 MW ava ilable at that time, underscoring the WR-NR transmission constra ints 

in July. Existence of congestion in th is corridor was further evidenced by the fact that 

RLDCs LDC levied congestion charges76 on two occasions for the WR-N R corridor in 

July 20 11 . 

PGCIL sought (e-mail/fax dated 23, 25 and 26 July 2012) shutdown of the Bina-Gwal ior

Agra link from POSOCO for upgrading this line from 400 kV to 765 kV. Despi te being aware 

of the criticality of thi s line for importing power to R in peak season, the shutdown was 

allowed by LDC from 26 to 29 July 20 12 after red ucing TTC of WR-NR from 2400 MW to 
2000 MW" . 

The procedure laid down in I EGC for tran mis ion outage en vi aged a three tage outage 

plann ing process. In the fi rst stage, annual outage plan is to be finalized by Regional Power 

'• As <foplayed 011 website of CER C. 

' Bi11a-Gwalior link (double circuit) is the f eeder link in WR/or the Gwalior-Agra i111er-regio11al li11k. 
7
'' CERC Regulations 011 'Measures to relie1•e L"o11gestio11 in real time 'permit RLDCslNLDC to lei')' cr111ge.~tio11 c1,,1r1:es over 

l/11(/ above energy charges if demand f or power excee<ls TTC. 

' S /111tdow11 of A1:ra-Gwalior I line was allo wed from 0800 hours to 1900 hours o/26 J u(1• 2012/or prep<m1tory ll'Ork. For 
Bina-Gwalior I l 11pg radatio11. shutdown ll'as allowed f rom I 000 hours of 27 July2012 to 1800 hour.\ of 29 Ju(r 2012: for 
Agra-Gll'alior II. !>l111tdow11 11•a!J allowed from I 000 houn of 18 Ju(r 2012 to 1800 houn of 29 July 2012. 
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Committee (RPC) in coordination ' with all parties concerned and in consu ltation with RLDC/ 

NLDC. In the second stage, monthly review of transmission outage planning is required to 

be carried out at RPC level through the Operation Coordination sub-committee (OCC) of 

RPC. In the third stage, any outage approved by RPC is actually a\ ai led only after RLDCs 

perm it the same depending on system conditions. Further, outage of inter-regional lines and 

all outages necessi tating reduct ion in TTC and/or curtailment of transactions are availed only 

after concurrence of NLDC, which conducts system studies to ident ify precautions requ ired to 

be taken fo r the same. 

In the subject shut-down of July 2012, the fi rst t\\ o stages were not fol lowed and PGCI L's 

request was directl y handled by orthern Regional Load Despatch Centre (NRLDC) and 

NLDC. LDC reduced TTC from 2400 MW to 2000 MW to accommodate the shutdown in 

high demand period at a time when the users needed it the most, wh ich was not in line wi th its 

ro le to ensure optimum utilization of power resources, as stipulated in Para 1.2.2 of 'Operati ng 

Procedures fo r ationa l Grid '. Thus the shutdO\\ n was sought and a\ ailed at short notice 

without timely notice to the con titucnts, which \\'as against the principle of advance plann ing 

envisaged under I EGC through a three stage coordinated process. Moreover, reduction of TTC 

due to the shut down was uploaded on N LDC web-site at I 000 hours on 26 July 2012 though 

the actual shut down star1ed at 0825 hours on 26 July 20 12. 

MOP tated (March 20 14) that the shut dO\\ n became urgent in view of large pO\\ er 

exchange requirements of R through NR-WR interregional links and was planned for 

commission ing ahead of the Sasan UM PP whose anticipated completion schedule was December 

201 2; as such all civil and electrical works of line and sub-station were expeditiously completed 

and up-gradation work was planned fo r commissioning in Ju ly 2012; through various forums 

and meetings of the RPCs, beneficiaries arc made a\\'arc of all projects under various stages 

of execution which is suffice to say that the benefic iaries were kept updated about this shut 

down also. MOP, however, assured that after the GDs, there has been improvement in outage 

planning at RPC level and the outage plan is di scussed a day in advance of the OCC meeting. 

The reply needs to be viewed aga inst the fo lio'' ing facts: 

Reply docs not address why up-gradation work of the line was not scheduled during 

lean season; further, the work for up-gradati on \\'hich was intended to increase the transfer 

capability wa ultimately completed in March 20 13 and NLDC allowed higher TTC of 5700 

MW in May 20 13; however, the increased TTC of 5700 MW was rolled back in October 

20 13 due to reliab ility issues encountered in the WR- R corridor after upgradation. Moreover, 

knowledge of projects under \ arious stages of cxecut ion to constituent cannot be construed 

as in fo rmat ion on outage planning of a crucial transmission clement; in this case NRLDC and 

NLDC not only did not insist on RPC approval i.e. first and second stages of outage plann ing 

' The adl'U11tage of \llc/1 coordination is that the user:; of the 11etworl. are aware of tra111fer capability that would he 

affected by the \hut """'" and can ~eel. defermellf ofs/111t <1011·111 if it 11.ffect.1 their require111e111' amt the R PC can take a 
comidered deci1io11. 
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but also consciously approved a long outage of an inter-regional trunk line during peak eason: 

presence of the antecedent loading upto 2900 1\: '' hich ''as more than the ATC of 2200 MW 

on the WR- R corridor on 25 July 20 12 (prior to the outage) gave an indication of'' hat ''as in 

tore if an outage was allowed on the trunk line of the corridor: it is seen that the fir t tage of 

the outage planning process 1'i:. annual outage plan has not yet been init iated. 

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

In system operator's parlance, a power system can be in any of the five slate '4 (a hown 

belO\\ in diagram) and can tra\ erse to any of the states as per the arro'' s indicated. 

NORMAL 

/ ~! i ------
IN EXTREMIS EMERGENCY 

(States of Power ystem80 ) 

The y tern operators ha\e their be t chance of cont ro l in the· orma l' and 'A ler1 · tales 

though damage control methods arc available for each state' 1• During the Grid disturbace on 

30 and 31 Ju ly 2012 also. the system went through these states but RLDCs/NLDC allo\\ed the 

sy tern to deteriorate to the 'in ex tremis' (uncontrollable cascade) tate as explained belO\\: 

(a) Deficienq in declaring TTC and scheduling transfer of power 

TTC'' for inter-regional corridors i declared by LDC on its web site, based on which 

RLDCs ·schedu le' power. 011hern RLDC ( RLDC) was thus expected to ensure that the 

quantum of power scheduled to be despatched to NR was not in excess ol'thc Avai lable Transfer 

Capability (ATC)81 declared by LDC. While assessing TTC, a principle called· -I criterion' 

fo lio'' ed for maintaining reliabi lity which en urcs that the system remains in secure condition 

Ill the '11or111u/' \late, all system l'(lriable' are ll'ithi11 the normal r(l11ge and 110 equipmen t i' being m•er/oaded. 
The '. I lert ' \l(lge denotes om et of imtability, the ·em ergency ' \/age denote'! ab11or111(ll but co11trolfoble phase 
aml the 'in extremis' st(lge refe" to the 1111cfmtrol/ah/e Cf/\cade phase. Th e ·re\fortttiiie' \late repre.,e11t\ (I 

co11ditio11 in whiclt control action i'I being ta /.. e11 to reco1111ect all the facilitie.\ and to restore '.l''tem load. 
"" S1111rce: h prtll'ided by POSOCO. 
'

1 'Alert' - Ge11emti1111 re-despatch: 'Emergem :r' - fault cleari111:. excitation co11tml. ftl\t mfri11g. r:e11erati1111 tripping. 
ge11emtio11 runhllck. l/VDC 11111d11/atio11 ii/Id loiltl \/redding: '/11 extremi' · - load \/reddi111: """ rn11trol/ed 'eparati1111. 

Total Tram/er Capability of a tram111i.uio11 11etll'ort. 111eam tlte a11w1111t of electric power that can be 
tram/erred reliably rJ11er tlte i11ter-co11trol area trt111 ~111i~\ io11 \l'.\lem 1111der a gfre11 \et ofoper11ti11g conditiom 
co11\ii/eri11J.: the eff ect of Ol'l'ttrre11ce of tlte ll'Of\t credible c1mti11J.:elll')'. Here credible cfmti11ge11q meltus 
tlte li/..e(r-to-lwppe11 co11ti11ge11q . wlticlt would t!/fect tlte Total Transfer Capabili~r f~j'tlte i11ter-co11trol arelt 
t rtlll \Ill i \.\ i O II \)'.\'t e 111. 

" Al'llilable Tram/er mpuhility (ATC) i' t!t/lllll to TTC 111i1111\ tra11\111i\\i1111reliabili~r111argi11 jixe<l rnrri1/or ll'i\e by .\LDC 
w emu re tltat rite i11terrn1111ec1ecl 11etll'11r/.. i' ,·ecure 1111cler ii ret1 \1111t1ble '""Kl! of "11certai11tie' i11 '.l''tem c11111/itiom. 
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e\ en after loss or the most important generator or transmi<;sion facilil} (single contingcnc} )q. 

CERC regulations prm ided that ~LDC might re\ ise TTC on day-ahead basis depending 

upon system conditions. 

While permilling shutdm' n of Bina-G,,alior-Agra line- IL NLDC had reduced TTC of 

WR- R from 2400 MW to :WOO M\\' from 17 to 29 Jul} 2012 ( 1900 I lrs) '' hich stood restored 

on 29 July ( 1900 11 rs) to 2400 l\tl \\'. NL DC ho\\ e\ er. did not consider the need fo r restricting 

TTC or WR- R to 2000 MW for 30 Jul ) 2012 on 29 July 20 12 itse lf. though con ti ngencies 

began to pile up. as e"\plaincd belo\\: 

• While assessing the transfer capabi lity for the \VR- R corridor as 2000 1W on 26 Jul; 

2012. the \\Orsl credible contingency considered \\US outage ofG\\alior-Agra line L the 

most hea' ii: loaded line in the \\'R- R corriuor. All other lines were a sumed to be 

a\a ilal:,le . lfo\\e\Cr, after the bcuinnilll?. or shut do\\n On '27 Jul\ 2012. three'" or the .... .... -
rema1n1ng e\en lines (excluding I IVDC) tripped and a ·near-miss· si tuation happened at 

1510 hours on 29July2012, indicating onset of instability and the need to re' ie" TTC. 

• NLDC did not revise TTC (from 2400 MW Lo 2000 MW) though the line under shut 

down (Bina-Gwalior-Agra- line II ) was not returned to serviccx7
. Consequentl y, NRLDC 

allowed import of power ranging between 19.+ I IW and 2139 MW in I 0 time blocks 

from 0000 hours to 0230 hours on 30 July '20 I '2. again tactual ATC of 1800 MW. 

imilar inadequacies in declaring TTC or \\'R- 1R corridor b; LDC after the Grid 

di turbance at 0233 hr on 30 July 2012 "ere abo obscn ed. LDC's a sessment ( 1100 hour 

on 30 July 201 '2) ofTTC of WR- Ras 2000 MW (ATC-1800 MW) for 30 and 31July2012 

based on avai lability of all lines (except the under shutdo\\ n line of Agra-G\\'a lior- 11 and Agra

Gwalior-1 Linc on -1 criterion), ''as on the higher side' ' as two more lines (i.e. Badod-Kota 

and Zcrda-Kankroli) ''ere also not a\a ilable at that time. Accordingly, ove rloading of WR- R 

links persisted on 31 July 2012 also and ultimately led to the second Grid disturbance at 1300 

hours on 3 1July2012 when actual load of WR- R corridor reached 1891 MW. 

Fu11hcr, RLDC scheduled 2442 MW to 2629 1W of power through WR- R corridor 

on 30 July 201 2 from 0000 hrs to 0230 hrs prior to GD as against the already higher declared 

TTC of 2400 MW (ATC of2200 MW). Thus, e'en the schedule was higher by 642 MW to 829 

MW" hen compared \\'ith the ATC of 1800 MW tl"\ed during planned hutdO\\ n of lines (26 to 

29 July 20 12). 

• Single rnntingenq mellm the wont 1ingle 011111~e e1·ent 11/ 1rnn1111i"ion line. genermor. 1rnmfor111er. or 111h1tMi1111 h111 

bar. 
CERC (Mell111re1 111 relie1•e c1111ge.wir111 i11 relll time 11pernti1111) Reg11l111iom, 2009 

' (i) ./0() k J ' Zerda-Ka11J. m li. (ii) WO k J' Bat/1111-1/orak 11nd (iii) 2()() J. J • 811111111-Kow 
The pmb11bili~r of e.we111ii111 1~fsl1111 doll'11 " '"' 1·e1:r high i11 1lti1 ca1e hern111e 11g11imt 1/tree till.I'\ 1/t111 t/011'11 req11e,ted by 
l'GCIL.fi1r up grud111i11n work at Gll'alior e11d, 111'11 d11y.1 .l'lt111 t/1111•11 11·a .1 111/oll'etl. 
I 1 per the b111i1 11 1ed by \ 'LDC /fir ,1ec/ari11g TTC. effect of the 11111age 11f 811d11d-Kow 1111tl Zenlll-Kll11kmli li11k1 1111 TTC 

11•1111ld l1111·e bee11 Ill 1/te extent of 2()0 .\!JI red11ci11g the I re Ill 16()() \!JI . e.g. ll'ltile dec/ari11g TTC f11r 15. 9.20 12 Ill 
25. 9. 2fJ/ 2. TTC "'"' e11/11111ced by I 0() I/ II d11e llJ re1111rutim1 11.f .f ()() J.J Zerd11-Ka11kroli line. Si111il11r~1'. ll'ltile tlec/ari11x 
TT( for 16.1.1013 Ill i -.1.2013. TTC u-111 ret/11cetl by I()() I/ II 1l11e /// 1h111dmrn of 220 J. J • Ko111-B111l11d line. 
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Thu . there were \\Cakne sc in due diligence by LDC and RLDCs in declaring TTC 

ATC and cheduling of power aero WR- R corridoron 29 and 30 July 2012 which contributed 

to GD on 30 and 31July20 12. 

MOP stated (March 20 14) that TTC/ATC did not matter for reliability (as per US Canada 

Blackout Report) and added that TTC reduction involved detailed imulation tudies '' hich 

would ha\e ta ken at least two hours, curtailing STOA would have taken another 2 hours and 

thereafter phys ical action or restricting O\'er drawal under drawal "ould have taken further 

time. PGCIL argued that it re orted to the last step as it constituted affi rmat ive phy ical action. 

Regarding higher scheduling of power, MOP stated that the operator faced dilemma in such 

cases; if the opera tor did not curtail the transactions beyond the planned outage hours and if 

the transmission system \\a not restored , there could be a compromi c on grid ccurity and 

the operator \vould get the blame. If he curtailed the transactions for the entire day and if the 

transmission ystem was back. the market players \\'Ou ld counter the system operator: either 

way, the ystem operator function was tight roped. 

The reply needs to be viewed against the fo llowing facts: 

(i) Power flows through a corridor may be schedu led and unscheduled. While chcduled 

power flows are planned and regulated by RLDCs on 'day ahead basis' depending 

on TTC of the corridor. unscheduled power flows happen in real time and need to be 

controlled through coordinated and phy ical action by power utilitic . Unlike in the 

USA, where TTC "as arri ved at a \\Cck before, (as mentioned in the A Canada 

blackout Report). in the Indian context, it is on a day ahead ba is. Therefore. TTC has 

relevance in India o fa r as regulating scheduled power fto\\' is concerned. 

(ii ) Actual power ft ow data for 0000 hrs to 0230 hrs on 30 July 20 12 just prior to GD 

at 0233 hrs on 30 July 2012 revea led that overloading on WR- R corridor beyond 

2000 MW (TTC at which the WR-NR corridor was operating during 26 to 29 July 

20 12 when the Agra-Bina Gwalior- II line was under planned hutdown) was 26 MW 

to 218 MW''' ind icating that it was possible to relieve overloading through proper 

scheduling of power within TTC of2000 MW. Even with Bina-Gwalior-Agra- II line 

remaining unavailable till 8 August 20 12. any further Grid disturbance\\ as a crted 

by reduc ing TTC to 1250 MW. 

(iii) POSOCO clarified that in real time operat ion, the system operator had little control 

as actions '"'ere generally automatic through relays and ystem Protection Scheme 

(S PS). Therefore, day ahead planning ca ll ed for more diligence, '' hich "a not 

observed in this case. 

(iv) The argument regarding operator 's dilemma did not stand to reason because in terms 

of the ' Procedure for scheduling of collective transactions' approved by CERC, the 

"' £¥cl1uling loading on M1mdra- Moltindergarlt line for wlticlt TTC and \Clted11ling i.1 done \eparate(r. 

I 46 



Report No. 18of2014 

timclinc for cheduling collectin:: transaction did not end at 1300 hours. LDC 

could ha\e re\ isitcd the same till 1800 hours (i.e. by the time the status or Bina

Gwalior-Agra line II not coming back lo sen ice on 29 July 2012, \\as clear). 

(b) WR LDC\· role in the grid tlist11rba11ce 

As per report or POSOCO to CERC. the main strategy to control the O\ erloading of'WR

NR lines was to back down generation in WR, reduce undcr-drawal by WR uti lit ies and reduce 

O\ er drawal by R utilities. These three activities \Vere required to be carried out imultancousl) 

for the desired result. Voice recordings or conversations between the control room staff or 

RLDCs and messages issued by them provide the record of steps taken in implementing the 

strategy. Examination or the voice recording revealed that WRLDC was unwil ling to order 

generators to back down and suggested that NLDC should try to reduce over drawal by NR. 

(Excerpts from LDC control room telephonic comcrsations in Annexure 7.5) 

WR LDC did not instruct the late power utilities (SPUs) to stop undcr-drawal which was 

as high as 50 per cent of thei r scheduled drawal till 2137 hours on 29 July 2012. Thereafter, 

till 0010 hours of 30 July 20 12, the messages did not mention specific action required on the 

part of SP Us. Generating stations including over-injecting ones were not asked to back down 

except Si pat unit or TPC which was injecting 660 MW of infirm power (i.e. power generated 

by a power station prior to its date of commercial operation). Another Generating Station in 

the private sector 1•i:::. Coastal Gujarat Power Limited, Mundra hav ing 800 MW capacity was 

injecting infirm pO\\Cr into the Grid but was not asked to back down. Finally, at 0021 hour 

of 30 July 2012, WRLDC endorsed a copy of NLDC 'fax' ask ing the WR States to reduce 

under drawal, which was the first clear message to SPUs about the action required on their 

part. Further, WRLDC did not direct Indira Sagar I Iydro Power Plant'x' to reduce generation, 

though specifica lly instructed by LDC, in the same message. Thus, GD could not be averted 

as WRLDC neither ordered generation back down nor is ucd proper in tructions to SPUs in 

WR to reduce under drawa l. 

MOP stated (March 20 14) that under dra\\al could be controlled through different 

methods such as removing load restrictions on consumers so that more load could be erved 

within the State, reducing State's own Generation or reducing State 's requisition from centra l 

sector plants or IPPs coming under RLDC's juri diction. SLDCs were best placed to take a 

holistic view cl c it \\Ou ld lead lo frequent disputes between the State utilities and generati ng 

stations. 

The argument that instructing generation back dO\\ n \\'Ou ld ha\e in\·ited commercial 

di sputes is not convincing as IEGC has provision (Clause 6.5 (27) ) empo\\'ering RLDCs to 

order generat ion back down to protect Grid securit y. Further, WRLDC did instruct tripping of 

hydro power station of MPSEB"1 at 0257 hours of 30 July 20 12, i. e. after the GD. 

l~rdro p11ll'er plan/\ fwd the tufrantage 11/ abrupt trippinx 1111/ike thermal genertlfor\ ll'hich are grad11a/~1· hacl.ed doll'//. 
\ladhya Prade.1h State E/ectrici~1· Board 
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(c) Hierarchical difference.\ 

'LDC ''as responsible for monitoring inter-regional line and though LDC \\a at 

the apex le,el of LDCs. its control room team ''as manned by junior staff as compared to 

those manning RLDCs. Re\ ie'' of voice recording of telephonic con, ersat ions among LDC 

and RLDCs revealed that RLDC and ERLDC had inkling about the impending collapse and 

ERLDC ale1icd NLDC about the need to issue firm instructions to WRLDC '"hich \\as not 

cooperating in the exercise orrclic,ing loading on WR- R corridor. Ho,,e,er, LDC operator 

was not able to assertively comcy in !ructions to his counterpa11 in WRLDC and there \\as 

he itat ion in the manner in'" hi ch the serious subject of under dra\\ al'' as broached handled by 

LDC operator, with WRLDC. (Excerpts from LDC control room telephonic coll\ er ations 

in Annexurc 7.5) 

MOP stated (March 2014) that taking uggc lions of Audit in a positi\ e manner. PO OCO 

had already funhcr strengthened posting of ta ff in LDC Control Room. 

(d) Inadequate off-line simulation stm~r 

Off-I inc simulation studics4~ arc undertaken a ftcr majorG Ds to C\ aluatc various alternatives 

that could have helped in averting the disturbance. One of the sub-groups of' Lhc GOI enquiry 

committee constituted to investigate GDs was assigned "Analysis of Grid di sturbance on 30 

and 31 July 2012 and simulation of the event'·. The sub-group stated that for spec ific an \\'CrS 

to the disturbance of the Grid . a detai led load no,, and transient tability simulation of the 

R. ER- 1 ER and WR Grid ''a required. The required study \\a not underiaken b) the Task 

Force'' hich ''a constituted b) MOP in December 2012 for pO\\er ystem analy ·i ·. 

MOP stated (March 2014) that PO OCO has since conducted the detailed ominc 

simulation Ludy and prepared a Report. MOP agreed that simulation as part of the Enquiry 

Committee findings would hm e been a more transparent and credible way rather than any 

in-house study by one agency considering the ignificance of assumption in,oh cd in any 
simulation study. 

7.4.3 Role of other agencies which aggravated the disturbance 

Ensuring integrated operation of the Grid is a collective responsibility of various agencies. 

There \vas scope and need for clearly deli neating the responsibi Ii ties of other agencies im oh cd 
in Grid operation, as discus ed below:-

(a) Hem~1· U11derdrawal/01•erdrawal by State power utilities 

As per the hierarchical system in which LDCs operate. the LDCs at the state le\el arc 

requ ired to comply with the in !ruction of the respective RLDCs. While RLDCs gi\e \erbal 

written instructions, physical action by way of reducing load can be achieved only if the SLDCs, 

"·' Power system engineers 11.1·e a technique called power flow 1im11latio11 to reproduce t.111111•11 operating nm<litio11.1 at " 
specific time by calibrating <111 initial 1im11lati1111 to oh.1·eri•ed 1•oltnge1 find line jfm1•1. The calibr11tetl 1·i11111latio11 can then 
be 11.1ed to n111wer 'whflt-if' q11e~tio111 w determine whether the 1y1tem 11•11.1· in a mfe operating irate"' that time. /11 the 
oj]fine ~i11111latio11 1t11dy, the 5eq11e11ce of e1·e11t1 "' they occurred d11ri11g the Grid di1t11rb<111ce i1 1im11/flted fl/ corrobomre 
the fi11di11g1 of fll/{/~l"\i\ done flbout the e i•ellf. 
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in turn. go for manual load sheddmg i t ""itching off po'' er .... uppl) to area-. depending. on the 

quantum or load .... 11edd111g required. categor~ or Cl)ll\Utller t /( . R LDC-. 1.;,sucd fa\ mes .... age-. <Ind 

made phone calb to SLDCs during the night ol'29 Jul) 2012 (t\\O messages \\Cre also 1s-.ued on 

31 July 2012) to further instruct R utilitie-. to reduce O\ er drawal and\\ R utilities to reduce 

under dnl\\ al. De-.pite this. fi, estate-. ' in R and sC\ en States/UTs··~ in \\ R did not comp I) 

\\ ith R 1 DCs · in-.tructions and resorted to O\ er drn\\ al and under drawal respccti\ cl). a-. -;ho'' n 

in Amre.rnre "".6. \\ hich further contributed to ()rid di..,turbancc on 30 and 31 Jul) 2012. 

P(iCIL confirmed (March 2013) the abme po-.ition. 

(h) No11-implementatio11 of Special Protection Scheme 

R LDC mo' cc.I a proposal (August 20 I 0) to orthern Regional Pm' er Commitlee 

RPC) for implementation of a pecial Protection Scheme (SPS) to handle cont111genC) 

arising duet~> -.udden interruption or import b) '\ R from\\ R through -WO kV Agra- G" alior 

line. The proposal indicated that tripping or Bina-G\\alior ci rcuits (in .\ gra-G"alior-Bina 

line) rcsulled in rush of po\\ er tlo\\ through other interconnections of \!R \\ ith WR and ER 

leading to O\ erloading of net\\ orks "ith a potential to cause cascade tripping in large part or 

Grid. SPS envisaged shedding of loads in NR to be achie\ed within 500 milliseconds in such 

a contingency. This particular contingency had ac tuall y occurred thrice i.e. 28 November 

2009, 7 December 2009 and I Jul) 20 I 0. NR PC appro' ed ( ovember 20 I 0) the proposal 

and directed that PGCIL should implement it on priori!). Ho\\ e\er. the target dates for 

implementation of the SPS ''ere postponed b) RPC '' ith the result that PGCI L <lid not 

implement PS until after two GD.., or 30 and 31 Jul ; 2012. SPS wa part!) implemented b) 

PGCIL in August 2012. 

MOP stated (March 20 14) that generation back do,,n in WR was to be identified and 

final ise<l by RPC in coordination "ith Western Region Pt)\\ er Committee ( WRPC); hm\ e'er. 

locations or generation back do\\ n "ere not identified: locations of load hedding \\ere al o 

altered many times by state uti Ii ties. last in the series" as 24 July 2012. MOP. added that RPC 

intimated, locations for generation back do\\ n in WR on 15 July 2013 and SPS had since been 

implemented by PGCI L. 

The fact remains that timely action on implementation of SPS would have acted as a 

protecti\e mechani m to avert GD. on 30 and 31July2012. 

7.4.4 Restoration procedure 

'PO\\ er )Stem Restoration Procedures' or 1LDC recognised that a \\eaker system that 

had a \\ell-tested plan for emerge11C) procedun:" for restoration might be more reliable than 

a stronger ·ystem \\ ith no such plan. These procedures furthe r indicated that in the e\ent or a 

blackout, the initial moments'' ere extremely precious and it required the right decision to be 

taken at first instance for speedy restoration or the system. Though both the ·Bottoms up· and 

l 'ttar l'rtule1/i, Punjab, l/aryam1. Rajt11tlu111 and l tt11mJ.111111tl 
Gujarat. \fodliya Prade1/i. \lalwm1/itra. C/111tti1~11rli. (11111. Datlm anti \a~ar lla1·eli and Daman anti /Jiu. 
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'Top do\\'n' approaches<)' \\'ere adopted while restoring power suppl} during GD of 30 and 31 

July 2012, 13.27 hours and 2.45 hours to 5 hours were taken for full restoration in different 

regions, on the two days respectively. Priority wa given to restore traction (Transmis ion lines 

feed ing Ra ilway loads) which took one to eight hours on 30 July 2012 and 17 minutes to ten 

and half hours on 31 July 2012. In this connection, GOI enquiry found that after extending 

start-up power, most of the generating uni t took considerable time in ' lighting up90 . 

Hydro Stations, which were req uired to play a ignificant role in restoration4
- a they had 

to produce power fi rst, which \\aS then ex tended through the lines to them1al station , took time 

to black start9
'. There was a gap of one hour bet\\'ecn the Grid di turbance (0233 hours on 30 

July2012) and the time \\ hen the fir t I lydro Station black started (0340 hours on 30 July 20 12) 

indicating loss of precious ti me. The other I lydro Stations took more time in black starting and 

took more than seven hours •N to begin generation. 

MOP stated (March 2014) that the restoration involved coordination among \'anou 

groups (power stations, sub-station , RLDC. LDC etc.) and added that on 30 and 31July2012, 

the restoration time had been much less, as compared to other international grid disturbance 

incidences. 

The reply is to be viewed aga inst the fact that the restoration on 30 July 2012 turned 

out to be 'temporary' as the sy tem collapsed in a bigger way the next day, on 31 July 2012. 

This would underline the need for putti ng in place clear benchmark to a sc the statu of 

restoration of the system after a GD. 

7.4.5 Long term and sy temic issues relating to Grid Management 

Exami nation in audi t revealed thatthcrc was a scope fo r cl iminating system ic inadequacies 

such as absence of warning system, weak inter regional connect ions and so on, in Grid 

management. These are di cu sed below: 

(a) Warning System 

Indian Electricity Grid Code (IEGC) has put in place a system of 'event reporting' as 

part of Grid managemen t. However, an early warning mechan ism by way or declaration of 

emergency status was not envisaged in I EGC. Rcpo11 on the US-Canada blackout of August 

2003, which offered a case tudy, had inter alia, mentioned that a tran mission emergency 

ex isted when the system' line loadings and voltage reactive levels ''ere uch that a inglc 

' Bottom 1 up approach - Use ·Black Hart facili~1· (811ildi11g the grid after a grid di\111rba11ce) al'lii/able within the region 
amo11g hydro. gas and some thermal power 1tatirm1 1/J 1f(lrt producing poll'er. add load1 1tep by \fep a11d build bloc/.. 1 of 
re.1tored areas; 

Top do 11•11 approach - Take po11•er from other regiu11.1 which remain co11nected to initiate re1toration in the affected 
region. 

'"• lighting up is 11.1·ed in the collfext of coal fi re1/ generating units a11d refers to the starti11g up of the boilers 11.1i11g oil (could 
be either lig ht Diesel Oil or Low S ulphur I l eavy Stock or HeOl'.I' f u rnace Oil) depe11di11g 011 the boiler 1/esig11. 0 11(1• after 
thi.v proce.1~ is complete, the steam turbine CCIII be rolled am/ the generator ~J111c/1ro11hed to the mai11 g rid. 

• As they can begin ge11eratio11 a/mo.it immediate(11 .vince 110 'lighting up ' of boiler wa1 im •ofred. 
"' Building the grid after a g rid dist11rba11ce 
"" Cl1amera l'11it II started at 1017 hourv i.e. 074./ ho11r1 after the blackout at 0233 hours. 
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Report No. 18of2014 

contingency could threaten the reliabi lity or the inten:onnection. The Report fu rther stated that 

the orth American Electrical Reliability Council ( U~C) Operating Manual deflned various 

types of emergency such as 'capaci ty emergency· and ·energy emergency'. There wou Id appear 

to be a need to introduce similar provisions in the IL:GC to deal with si tuations or GD wi th 

potenti al cascading effect. 

MOP noted (March 20 14) the observation for laking up the matter wi th appropriate 

regu latory authorities. 

(b) lnter-co1111ection of NR with 11eighho11ri11g Regio11s 

One of the indicators or strength or bonds bet\veen regions is the distribut ion or power 

flO\\ among \arious links during real time operation. /11ter-.\·e distribution of power nov. among 

inter-regional links indicated that power transmission to and from R depended on tv.o trunk 

lines 1·i:. 400 kV Agra-Gwalior (for WR-NR) and 400 kV Muzaffarpur Gorakhpur (for ER

NR). Regular heavy power flov. s during the last three years (A1111ex11re 7. 7) ind icated high-ri sk 

of isolation of NR in the event or outage of these lines. 

PGC IL went in for a planned shutdown o l" one or the circuits or the 400 kV Agra-Gwalior 

link. The power nows, however. could not be handled by other links which tripped/went on 

forced outage much before their loadable limits and the system e entually co ll apsed on 30 

and 31 July 20 12. There is thus, a need to strengthen the bonding or R with the connecting 

regions which would ensure more dispersed plm er now across existing links. 

MOP stated (March 2014) that to address the is uc many additional links ha\c already 

been planned between Rand WR iz. c.;,,a lior(WR) Ja ipur( R) 765 kV 2x single circuit 

line. Champa (WR) - Kurukshetra ( R) _!_800 kV. 6000 MW 11 VDC bi pole line, Jabalpur(WR) 

Orai ( R) 765 kV D c line \\hich \\ere under different tages or implementation. 

MOP may consider advising PGCIL lo expedite the comm iss ioning of proposed linkages 

and review the adequacy thereof to ensure a reasonably dispersed power flow. 

(c) Regulatory tools to deal with co11gestio11 

CERC (Measures to relieve congestion in rea l time operation) Regulations, 2009 deflne 

'congestion' a a ituation \\here the demand for tran mi sion capacity exceeded ATC. LDC 

RLDC ha\e been empO\\ercd to le' y congestion chargc 11111 to relieve congestion in real time 

fo r which CERC approved 'real time congestion management procedure ' under clausc(2) or 

Regulation o. 4 ihid On 30 and 31 July 20 12. LDC NRLDC did not kick-in congestion 

charges though the WR- R and ER- R corridors faced congestion. LDC attri buted thi to 

limiting pro\ isions in CERC Regulations. In this connec tion, GOI enquiry report had pointed 

out that there was no provision in regulations that restrained NLDC from applying congc lion 

"" Conge~tion c/wr;:e may be impo.w d on a regional enti~I' or entities causing congestion and paid to any 
regional entity or entities relieving congestion. Tlte rate of congestion cltarge is ~ 5.45 per unit wlticlt 111as in 
t!te nature of a commercial deterrent in bringing do111n congestion. 
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charges but detailed procedure on ' real time congestion management' did restrain LDC from 

applying congestion charges. The GOI enqui ry report added that the procedure wa incon i tent 

with the regulations. 

There was a scope for further improvement in levy of congestion charges proposed in 

'Detailed Procedure for re lieving congestion in rea l time operation' as discussed below:-

(i) NLDC proposed that congestion charges would be applied simultaneously on 

all en1ities in the upstrcam101 and clown trcam' 02 areas. The approved procedure 

indicated that at frequency below 50 H/. congestion charge would be levied for over 

drawal or under injection in the importing control area and at frequency above 50 

Hz congestion charge would be levied for under drawal or over injection in the 

exporting control area. 

(ii) As per NLDC's proposa l, if congestion is caused by forced outage, open access 

transactions shall be curta iled first fo l lowed by revision of TTC. I lowcvcr, as per 

approved procedure, no congestion charge was to be applied in such cases. 

App lication of congestion charge differently fo r frequencies above and below 50 I lz 

could give an impression that congestion was a problem linked to frequency. This notion had 

an adverse impact in controlling congestion on 30 July 20 12 as one of the SLDCs, (SLDC, 

Maharashtra), in response to the line loading mes age of WRLDC, stated that below 50 l-17 

overdrawing consti tuents were responsible (for congestion). The actual situation wa that the 

underdrawal by WR utilities was causing congc tion of the WR- R corridor. The second 

condition mentioned above prevented RLDCs from levying congestion charge on 30 and 31 

July 20 12 as there were forced outages. 

Apart from the above, clause 5.4.2 of I EGC enjoined upon States to resort to load shedding 

if the frequency fell below 49.5 llz. llowevcr, prob lems arising from under drawal and their 

impact on line loadings needed to be addressed more adequately in IEGC. The focus or the 

provisions in IEGC was mainly to di scourage overd rawal by beneficiaries. Amendments to 

address the problems ari sing out of under drawal were introduced in IEGC only alter the GDs 

orJO and 3 1 July 20 12. 

PGCI L stated (March 20 13) that they had taken up procedural difficult ies in levy ing 

congestion charges with CERC wh ich had since amended (April 2013) the procedure accepti ng 

the earli er stand ofN LDC. In the Exit Con ference (April 20 14) representative of CERC stated 

that necessary changes had been carried out in the regulations. 

(d) Unscheduled Interchange ofpower flows 

Financial settlement of energy exchanges across the Grid i ca rried ou t through a 

mechanism ca lled Ava ilability Based Tariff (ABT). ABT comprises three components: (a) 

capaci ty charge, towards reimbursement or the Axed cost of the plant, linked to the plant's 

1111 Exporting region 
111~ Importing region 

I s2 
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declared capaci ty to suppl] M\Vs 1111
• (b) energy charge. to reimburse the fue l cost for scheduled 

generation. and (c) Unscheduled Interchange ( I) 1114 charge. a payment for dev iations from 

schedule. at a rate dependent on the system frequency. Whi le 'Scheduled' power is supported 

by contracts between buyers and se llers, Ul llows arc settled subsequen tl y by RLDCs which 

mai ntain the Ul Accounts. 

The UI mechanism \\as ba:.ed on the philosophy that the 'Schedule' was meant to serve 

as operational and commercial datum and the parti es were perpetually encouraged to deviate 

in the direction beneficial for the interconnection i.c!. to\\ ards enhancing overall optimization 

and/or impro' ing frequency. UI ''as. thus, meant to be a sort of ·Seesa"'' to keep the frequency 

within range through commercial incenti' cs and disinccnti vcs 111
' . The broad frame \\Ork was 

that the over drawing Discoms and 'under injecting' generators compensated monetaril y the 

under drm.ving Discoms and O\Cr injecting generators respecti vely. The UI mechanism found 

wide acceptance among the stakeholders in ' ie" or its va rious bencfits 10
" and the ational 

Electricity Policy, 2005 stated that the ABT mechanism (UI was a component of ABT) has 

enabled a credible settlement mechanism fo r intra-day po\\ er transfers from licensee '' ith 

surpluses to li censees experiencing deficits. 

Analys is of power fl ov.s across major inter-regional corridors during 2009-10 to 20 11-1 2 

revealed that the quantum or UI formed a significant portion or the total Aows and ''as e\'cn 

more than scheduled nows in some months. as can be seen from A1111ex11re 7.8. However, 

congestion arose" hen the cumulati ve nows i.e. Scheduled and UI outstripped the TTC of the 

corridors (illustrated in Annexurc 7.9). 

Though Ul mechanism had benefi cial results on certain fronts such as frequency cont rol, 

better utilisation of transmission and generation resources <!le .. there" ere areas \vhich po cd 

challenges in Grid management as di scussed bclo'' : 

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

Po\\'er system operation is based on a principle ca ll ed the - I criterion according to \v-hich. 

transfer capability is assessed considering outage of the most impo11ant clement. Thus, while 

"" Jn ca~e tfie t11•erage t1l'aila/Jility act1u11Zr t1cl1ie1•ed m•er Ifie year is fiigfier tfit111 tfie spec(fied 11or111 for plant 

f11•ailahility. tfie generating company gets a fiigl1er payment. /11 mse the ai•erage f11•ailahility acfiiei•ed i\ 

lower, tfie payment is also lower. H ence tfie 11t1111e 'A"'1ilabili~I' Based Tariff'. 
1
"

1 l'/ i11 a time h/11c/. i~ the difference helll'ee11 actual and 'cl1ed11led ge11eratio11 or ac/ual and .ffhetluled drall'al j (1r a 
generator or 11 he11ejici11ry re\pl!L'fi1·e~r. 

1"' The j11111lame11111I parameter that 111ea\11re., the stability 11/ tl1e grid is its freq11e119· ll'hich depe11d.1 u11 the 1111mber 1!( 
rel'Ol111io/I\ per 111i1111te ( ll P HJ 11/ 1he ge11emt11rs that are c111111ected to the Grit/. Fret111e11q remains the .\a/lie thm11glw11t 
t111 . IC electrirnl 1y\le1111111tl if the frequem:r i1 5() 11:. i1111et1111 that 111/ the ge11emtor1 co1111ecletl to the grit/ are operating 
(If the \{I/Ill! spee1I. Closer the jrequell(I' i\ (II 50 I I:. the heller it i' both for the p11wer xe11erati11g equipme/11\ at the pt1ll'er 
11111io/I\ a111I the applit111ce1 111 the L'llll \11111er end. lfper1i1te/lf 11111/er freq11t•11q ocnir1 it 111e1111\ tl1111 111mell'here there i1 
·1ea11i111-: 011 the ;:rid 0 i.e. 1lrml'lll 11/ 11/l\cl1ed11letl e/ectrici~r from 1l1e grid ll'hich tlepre1se1 1_n1em freq11e11c:r. The gr111le1I 
l'l tahle i1 de1ig11ed i11 ,·uch a ll'llJ" that i11 m .1e t!{/1111• freq uem:r. the Disc11111s are encouraged to 11111ler1/rall' ll'hile the 
ge11erawr1 are encouraged to 111·er inject. 011 the 111her h11111f. whe11 the freq11e11q i1 higher than the permifled range. it 
111eam 1ha1 1here i1le.1 ~1/ema111/f11r power or the te111lem:r t11 det11c/1jrom the grid. l 111ler \//Ch rn11ditio/l\. the l I charge1 
e11L·o11rage the Di1co111.1 to m •erdrt1ll' a11d the ge11ern11Jn 111 back dm1•11. 

''"' (iritf opera/on - l '/ brought about freq 11e11c:r control 1111tl promoted grid ~lllhili~r: Di1c11111~- Commercial i11cemfre1· 
for 1111derdrall'af~ 1111d the fa cility of 111•erdrall'i11g ji-11111 1he grid depe11di11g 1111 1he freq11e11q; Ge11erator1- Commercial 
i11cemfre1 for m·er-i11jecti1111 depe11di11g 1111 frequem:r: /ii1·e1111r1 (8 e11ejici11ries. CTl ·. (i01) - Optimum 11tili:atio11 1!( 
re1011rce1. 
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preparing lo schedu le energy exchanges aero s the Grid, a reserve capability is maintained to 

lake care of the worst single contingency in real time operation. Additional resef\ e by way of 

a reli ability margin is also kept to handle any un foreseen contingencies errors in a umption., 

etc. I lowcvcr, both these reserves cou ld get depicted depending on the quantum of UI fl ow and 

occurrence of contingencies during real time operation. For example, during GD on 30 and 31 

July 20 12, the worst single contingency actually happened (outage o f Bina Gwalior-I line) and 

reliabil ity margin of 200 MW for WR-NR proved inadequate to handle additional contingencies. 

With the depiction of all reserves, the corridor faced a 'cascade' oftrippings. Thus, UI mechanism 

did not factor in the N-1 criterion which is fundamental to power system operation. 

(ii) Commercial considerations by Discoms 

It may be economical for a Discom to draw power through Ul, even at penal slabs, rather 

than purchase power through organised sale channels li ke power exchanges or bilateral trade. 

This is because Unscheduled Interchange (UI) charges are levied at rates stipulated in CERC 

Regulation (rates notifi ed in Apri 120 I 0), while short term sale prices are market determined and 

vary according to demand-supply gap. In majority of the months during April 2011 to October 

20 12, the average UI rate was lower than the short term sale price for power sold through 

bi lateral trades. Test check of two overdrawing States viz. Uttar Pradesh and I laryana, during 

April 20 11 to September 20 12, indicated that out of I 4 months when overdrawal was made by 

these states, UI rates were less than bi lateral trade rates in 11 and I 0 mon ths respecti vely. 

Commercial considerations of Discoms to purchase power through UI instead of power 

exchanges/bilateral trades which arc part of scheduled flows, may have the tendency to 

escalate congestion in the Grid. Therefore, there is a need for POSOCO to take up with CERC, 

the desirability of linking UI prices with exchange prices. It is also relevant to note, in this 

connection that, though as per CER Regulations, UI rates were required to be notified by 

CERC every six months, the rates were not notified for more than two years, until September 

201 2, which was after the GD on 30 and 31 July 20 12. 

(iii) Demand-supply gap of States 

Electricity being a concurrent subject under the Constitution of India, ensuring power 

supply involves combined efforts of the Central and State Governments. State Governments have 

their own generating stations and undertake efforts like capacity addition, bilateral procurement 

from surplus states, buying power from power exchanges etc, to meet the increasing demand 

for power. While States can avail entire power generated from the power plants owned by their 

respecti ve SPUs, power generated by central sector power plants located in States is allocated 

as per fixed guidelines which stipulated as fo llows:-

• Up LO 20 10: 

I s4 

(a) 15 per cent capac ity was kept at the disposal of GOI 

(b) I 0 per cent was allocated to the State in which the project was located (Home State) 

(c) 75 per cent of power was allocated to the States in the region inc luding Home State 
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• From Januar\ 2011 

Modified guidelines, as bekrn. for application in respect of thermal pm, er plants or TPC 

and uclear P<)\\ er Corporation or India'' ere apprO\ed by Cabinet in January 20 11 . 

(a) 15 per cent capacity is kept at the disposa l or GOI 

(b) 50 pl.!r cent al located to the late in'' hich the project is located (I lome State) 

(c) 35 per cent of power is al located to other States in the region e:-..cluding l lome tate. 

Analysis or demand-suppl) data in R during 2011-12 in audi t re,ealed that: 

• Demand-supply gap was not uniform among States. In eight States and one Union 

Territo1) in R, demand suppl) deficit in Delhi. l laryana and Chandigarh was less than 

100 MUs during the year ''hile the same ''as significantly high ranging from 305 M s 

to 9n3 VIL; in remaining si\ states. ormall} a pc.mer deficient talc might tend to 

O\ erdra'' from the Grid'' hilc a po'' er surplus tate might tend to under dra\\. This trend 

\\as seen in si\ out or eight States and one Union Territory of R (A 1111e:rnre 7.10). Delhi 

had consistently under dra'' n and earned U I re\ enue of~ 126 1.44 crore during Apri I 2011 

to October 2012 whi le Uttar Pradesh had consisten tl y overdrav.n during 20 11 - 12 and 

dues on account of UI had accumulated to ~974.42 crore as on 31 March 2012 and further 

increased to ~2529.7 1 crorc as on 31 March 2013. 

• It \\as po sihlc for Di cams of pO\\Cr surplus tatcs to seek a higher schedule ofp<rner 

and actuall) dra'' less po'' er than the schedule in real time. Through under dra'' al or 

po" er a compared to the pt)\\ er scheduled !"or them. it was pos ible for po'' er surplus 

States to earn Ul revenue. J\s large inequalities in a\ailabil ity of po,, er ha\c the potential 

of increasing Ul '' hich ma) contribute to congestion in the Grid. it is necessary for MOP 

to address this issue during the process of allocation of power to States from central 

sector pc.)\\ er plants. 

• O\er dues or Ul payments aggregating~ 2570.86 crorc as of March 2013 indicated that 

States'' ere able to O\ erdnrn from the Grid'' ithout immediately pa) ing for it. There is 

thus, a need for MOP to curb the practice through appropriate penal pro,isions 111
• 

(iii) Inter play between L'I and co11gestio11111itigatio11 measures 

Ul mechani-..111 is focussed on frequency based control \\'herca 'line loading' ma) or 

111.t) not he dependent nn frequent:) . There ma} he situations'' hen the frcquenc) is'' ithin 

the operating range but one or more critical elements or the transmi-..sion system ma) he 

O\ crloadcd. I In'' e\ er. UI mechanism remunerates under drawing and O\ er injecting SPl.Js 

for all frequencies'' ithi n the prescribed frequency band. This may run counter to conge~;tion 

mitigation measures being tri ed b) RLDCs to bring d<)\\ n 'line loading' . 

(I.RC'"" le1·ied ( \/11y ](J{)f,J 11 to/..e11pe1111/~r11/ < 11111• /al.It 1111 l l'J>Clfor i11-tli1cip/i11ed 11ra drm1·1tl jrom tlte <irid. 
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During the GD of 30 July 2012, the frequency was within the pre cribed band. It was thu 

favourable for SPUs in WR to earn Ul income through under dra\\ al and over injection and 

they\\ ere reluctant to reduce under drawal or O\ Cr injection as is e\ idcnt fro1 1 communication 

received (at 22.33 Hrs on 29 July 20 12) from SLDC. Maharashtra. Such reduction could have 

reli eved the heavy loading of WR- R corridor. UI Regulation did not have provision to 

suspend Ul mechanism during times of congestion and emergency\\ hich may affect the efforts 

of RLDCs to case congestion aggravated by under drawals. 

WR Utilities {Generating Stat ions (Regional) and State Discom l had earned UI income 

of~73.05 core during the four days from 27 July 20 l 2 to 30 July 20 l 2. though under drawal and 

over injection by WR utilities was causing congestion in the WR- R corTidor. It ''a po iblc 

fo r an SPU to earn UI income either by seeking a higher schedule than what was requ ired or 

through load shedding and both the strategics ''ere being adopted by Discoms in WR. I lcncc 

under drawal and over injection got rewarded in the UI mechanism e\ en a it had the potential 

to aggravate congestion and threaten Grid ecurity. This anomaly need to be addrcs ed. 

POSOCO tated (Junc20 l 3) that they had taken up the issue of restrict ion of U I volumes 

with CERC. 

In the Exit Conference (April 20 14) CERC representative stated that the new Regulations 

have been notified recently which limit Ul irrespecti ve of the frequency of the system and that 

time may be given to see their impact. 

(e) Inadequacies in human resource management 

RLDCs LDC operate a hi ft y tern while deploying personnel for manning the control 

rooms. Review of the procedure in this regard revealed the following: 

,... long night shifts 

The duration of nigh t shi ft 1s I l hour 20 minutes as against six hours 40 minute 

fo r morning and afternoon shi fts. Long night shifts are likely to cause fa tigue and loss of 

concentration among personnel. Duration of night shift needs to be reviewed 1•is-a-1·is time 

duration of day shifts so as to reduce the po ibility of errors due to fa tigue. 

,... Capacity building of system oper<1tors 

Broad requirements of train ing/capacity bui lding prescribed for ystcm operators were 

' th ree' level certification of system operators (basic, specia list and management level); renewal 

of certificate every three year and continuing professional de\ elopment through variou 

refresher cour es and advanced level training courses. A comparison of the statu of fulfilment 

of the requi rements by the sy tern opera tors employed in RLDCs LDC indicated that 58 per 

cent of the control room staff had not undergone the bas ic level training (Short term course of 

power system operators). Advanced level train ing was yet to be imparted to operators (March 

20 13). Non-executives were also deployed in the control rooms (nearl y 50 per cent in shift 

groups) and no minimum requirement of certi ficat ion was prescribed for them. 

I sG 
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PCiCI L appreciated (March 2013) the audit obsen at ions. 

7.4.6 Impact of Grid disturbances 0 11 30 and 31July2012 

Grid disturbances cause economic loss to (iencrating Station . Distribution tilitie . 

Trading agencies and end users such as households, industrial units, etc. who ha\e to incur 

extra e:-.penditure on alternati\c sources to produce power during the outage period. These 

also ha\e an unquantifiable ad\ersc impact on maintenance and delivery or essen tial services 

including medical treatment and emergencies. 1 either GOI Enquiry Report or J\ugu t 2012 

nor PGCIL PO. OCO's report dated 9 /\ugust 2012 to Cl: RC mentioned about these lo scs. 

In rep I) to an 1\udit qucr), PO OCO informed that energy not ser\'cd i.e. cnerg) that '' ould 

ha\e been sened to consumers on a normal da) or the same period, due to two GDs \\a 390 

million units on 30 July 2012 and 366.80 million units (MUs) on 31 Jul) 2012. This \\orks out 

to around one third of total a\ erage energy produced in a da) (a\ erage energy per day i 2-+00 

M ''hile the energy not sened ror the l\\O da)s \\as 757 M s). 

Thus, a large part of the cm111t1) had to go" ithout electricit) for hours due to GDs on 30 

and 31 July 2012. /\s discussed in the preceding paragraphs, the si tuation was possible to ha\ e 

been avoided i r 

(i) PGCIL had carried out outage planning dwing lean season, 

(ii) LDC had re,ie\\ed TTC and contingenc: .., talus timely and com eyed instructions to 

\\ RLDC asserti,cl), 

(iii) LDCs had acted upon the instructions or RLDCs promptly to reduce over drawal under 

dnmal mer injection. 

S) ..,tcmic imprO\ ements h) "a) of introduction of'' arning sy tern to corney emergencies 

to con..,tituents. strengthening or interregional corridors. effccti\ e regulatory toob to deal '' ith 

congestion and UI mechani m "ould further imprm e Ci rid Management. 

MOP stated (March 20 1-+) that the high le\ cl Technical Enquiry Comm ittee con. titu tcd 

by the ()O\ ernment or India after the GDs had already ana ly1ed the incident in depth and 

came to the conclusion that no single !'actor" as responsible for grid disturbances on 30th and 

3 1st Jul) 2012. Similarly. PO OCO and CTL \ report to the CERC had also highlighted the 

sy temic ,.,.,uc., "hich needed seriou., attention. \10P ''as or the 'ie'' that highlighting i sue 

such a.., apprmal of -lOO k\' Bina-Ci" alior-Agrn outage during peak cason, nori-re' i ion of 

TTC and lack of actions in real time by RLDC'i LDC as the rea ons for the grid cfoturbances 

\\0trld result in the larger issues getting lost. 

MOP ho\\e\er assured that the ohsenations h) /\udit had been taken note of and efforts 

"ere being made to continuou"I) imprme the") stem h) all concerned. 

The fact remains that the CiDs \\ere initiated b) the outage of the Bina-Ci\\alior-/\gra link 

during peak season which was planned without folio" ing the due procedure (Para 7.4. 1 ). This'' as 

further compounded by nori-re\ i ... ion ol'TTC and higher scheduling of power (para 7.4.2 (a)). 
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During discussion in the Exit Conference (Apri l 2014), MOP accepted that the happenings 

leadi ng to GDs of 30 and 31 July 201 2 as brought out by Audit point to the need for bringing 

out systemic changes and a tighter control over TTC. 

7.4. 7 Remedial measures taken after GDs of July 2012 

POSOCO and PGCIL have, however, taken remedia l measures lo improve grid operat ion 

after the two GDs of 30 and 31 July 201 2,which included the fo llowing: 

(i) Senior officials were deployed on contro l room duty. 

(ii ) Special Protection Scheme was implemented for the contingency of outage of 

Agra-Gwa lior circui t. 

(iii ) Pennissible frequency band was tightened from 49.5 - 50.2 Hz to 49.7 50.2 Hz. 

(iv) The procedure for congestion management was amended to give more operational 

freedom to RLDCs to handle congestion. 

(v) An advanced version of software was procured to improve the quality of power 

system simulation studies. 

Apart from the above, petitions fi led by POSOCO in CERC to improve real time data 

ava ilability (ca lled ' telemetry') at RLDCs, amendments to Ind ian Electricity Grid Code, 

new deviation settlement mechanism, automatic demand management by SLDCs, etc were 

under various stages of consideration by CERC. These arc expected to further improve Grid 

Management. 

I sa 



CHAPTER- 8 

Monitoring System 

8. I Project Monitoring 

PGCI L monitors project through a t\\ o tier monitoring system at both pre-award and 

post-m\ard stage or contracts. For corporate le' cl monitoring. Corporate Monitoring Group 

(C ~G) and for Regional le\'el monitoring. Planning Ell\ ironment & ocial Management 

(Pl:.SM) Departments orthc concerned regions arc the responsibility centers. 

8.2 Pre-award monitoring 

While \\'PPP pre cribed monthl] prc-a\\ard meetings at the level or Executi\e Director 

(Contract en ices) and review meeting at the le' cl of Director (Project ) once in two months. 

the same were held after an a\ erage gap of four months during March 2007 to April 2012. 

Minutes or meetings were not maintained. 

During these meetings, Execu ti ve Director (Contract Services)/Di rector (Projects) 

had instructed that early supply or inputs/ finalisation of qua lification requirements for 

timely floating of IT, etc be examined . A re\ ie\\ of 4 7 cases ''here speci fie dates 

\\ere targeted in meetings held during J\pri l 2007 to March 20 12 to complete pn::-a\\ard 

acti\ itics re\ ca led that in 16 cases. compliance'' as delayed by one to 13 months Further. 

details or follO\\ up action on deci ions taken . if an] . in previous meeting \\ere not on 

record. 

8.3 Post-award monitoring 

8.3.J Montllly Progress Reports 

WPPP laid down that Regional PE M Department \\a required to submit Monthly 

Progress Report (MPR) 1 0~ to the Corporate Centre. Corporate Monitoring Group at corporate 

level was thereafter, requ ired to submit a region-wise summari zed Management Information 

System (MIS) report to CM D and all Directors. 

The format of M PR was, ho\\ e\ er. not standardized and different forma ts were u ed 

by different Regions for sending the information. A test check of 21 MPR 11
l'l of all nine 

Regions pertaining to March 20 I 0. March 20 11 and March 2012 revealed that tat us in respect 

of various relc\ ant is ues. such as sub-\cndor appro' al. PGCIL's obligation . site acti vities etc. 

were not included, though it was required as per WPPP. Moreover, CMG at corporate level did 

not furni sh summarized MIS as required to be submitted to Directors/CMD. 

" c·o11tai11i11g cumplete i11for111111io11 relati11g w project1 alo11g ll'itli l'Xet!ptio11 report.1 ide111ijj·i11g critical area.1 a11d actio11 
1a/..e11 report i11 re1pec1 of <1ctio11 pl<111 tlecided in pre1•io111 meeting. 
011111/ 2- \I PR1 (three e<1cli for 11i11e Regio111) 1i.\· \I PR1 (SR- I for \fare Ii 1011. SR-I I for \larc/1 10 I 0. ER-I for \/arc/1 

10 I 0 & \/arcli 1011 and \ "R-1 for .lfarc/1 10 I 0 & \f <1rcli 1011) were 1101 f11mi1 /ted by tile \/<111age111e11t. 
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8.3.2 Project Review Meetings 

WPPP of PGCIL pro' ided that, for better coordination amongst various departments at 

Corpora te Office and Regions as well as smooth execution of projects, Region-wise Project 

Review Meetings (PRMs) shall be held and chai red by the Executive Director of respective 

Region, once in two months. 

Rev iew of records, however, revealed that PR Ms were not held at pre cribed intervals as 

meetings ranging between th ree and 12 were held 11 11 by Regions against JO meeting required 

to be conducted by each Region du ring 2007-20 12. 

8.3.3 Quarterly Perfomumce Review at MOP level 

In addition to project monitoring y tern at PGC IL's level as discussed abo\ c, MOP 

al o monitored the performance of PGC I L projects e\cry quarter. Ho\\ e'er, statu of quarterly 

performance review meetings held during 2007- I 2 revealed that uch meeting ''ere not held 

fo r two quarters (th ird quarter of 2007-08 and fou rth qua11er of 2011 -1 2) and I 4 meetings 

were held with de lays ranging from th ree months to six months. This needs to be viewed in the 

contex t that only one out of 20 projects se lected for audit, was completed within the scheduled 

ti me. 

8. 4 Project completion reports 

PGCJ L did not ha\ c the y tem of preparing project completion reports after completion 

of projects to bring out at one place all technica l and fi nancial detai l of the project. major 

prob lems faced during implementation and specific initiatives/action taken to soh e them. 

Such reports could be used to bring on record any special process or methodology adopted 

and its experience/achievement as well as any important aspects to be kept in vie\\ in future 

project . 

MOP noted (March 20 I 4) the audi t observations contained in paras 8.2, 8.3 and 8.4 and 

assured that these would be su itably addrc ed in revised WPPP/ER P. 

' " IJ R 1-11. JI R 11-09. SR 1-09. \'R 11-0-. \'ER-07. SR 1-05. SR 11-03. ER 1-03 and ER 11-03. 

I Go 



CHAPTER-9 

Conclusion and Recommendations 

9.1 Conclusion 

One of the major objccti\es or formation or PGCIL was to bring abo ut integrated 

operation or the regional transmission systems by undertak ing construction or inter-regional 

links. This was to facilitate the growth of economic exchange or power (replacing costl y energy 

transactions within a region with cheaper ones from another region to reduce the cost of power) 

\\'hich would ultimately lead to formation or a 'National grid' and ensure better utilisation of 

a' ailable generation resources. The process or integration of regional grids was progressively 

taken up from 1990s and with the S) nchronisation or Southern Grid with the rest o r the grid 

on 31 December 20 13, the entire Indian power transmission grid is no\\' being operated at 

the same frequency and load generation balance is achie' ed at a national level, completing 

the technical process or formation or· ational Grid'. 1 lowcver, when 'iewcd in terms of 

congestion scenario and low leve l or inter-regional po\\'cr transfer capability, the objccti\ e of 

forma tion of ' at ional Grid ' remains to be fully achie' ed. 

Power exchange data showed that percentage or time congestion occurred above 75 per 

cent increased from two months in 2010- 11 to all the 12 months in 20 12-1 3. Similarly, volume 

of electri city that could not be cleared due to congestion (as a percentage of the actually cleared 

'olumc), went above 75 per cent for 3 months in 20 11-1 2 and incrca cd to five months in 

20 12-13. l mpact or congestion ''as 'isiblc in large 'ariations in the electricity prices over the 

region . Compari on of Market Clearing Prices (price for cleared transactions in the whole 

country, if there is no congestion at all ) with the Arca Clearing Prices 111 in Indian Energy 

Exchange sho'' ed that buyers in SI and S2 bid areas (States of Tamil adu, Kera la, Andhra 

Pradesh, Karnataka. Goa and Union Territory or Pondicherry) paid higher price during 201 1-

13 (< 5. 1 to 7.3 per unit as against Market Clearing Price or<3.5 per unit) to procure power. On 

the other hand, sellers in W3, E I and E2 bid areas (Chhattisgarh, Orissa, West Bengal, Sikkim. 

Bihar and Jharkhand) received lower prices (< 2.8-2.9 per unit as against Market Clearing Price 

of< 3.5 per unit) due to transmission constraints. Thus. there remains a need for strengthening 

WR-S R and ER-SR links (W3. EI. E2 to SI and 2 i.e. generation surplus lo power deficient 

states) to fu lly achie\e the benefits of a' at ional grid' . 

XI Plan (2007-2012) noted that plan ning and operation of the transmission system had 

shifted from the regional level to the nationa l le\ el necessitating the need fo r a strong all- India 

grid. Towards this end , XI Plan stipulated target or inter-regional transfer capacity of 17000 

MW. Aga inst the XI Plan target of 17000 MW, PGC IL achieved 13900 MW of inter-regional 

capacity leav ing a shortfall of 3100 MW in achievement. While shortfall to the extent or I 000 

MW was due to annulment of one of the projects, the remaining shortfall of 2100 MW was 

1 In case of rnnge,tio11 acrn.~s 11 tran.'1ni11io11 corridor, tire cleared price.1 in different area.1 i. e. Area Clearing l'rice.1 
( ' I Cl') are adj111ted '"that the jfoll' of poll'er 11crt1\\ tr11n.'1ni"ion rnrridor i.1 .1<1111e as t11'(ti/able tran.ifer c11pahili~I" 

------------------------------------------------------~ 61 \ 
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due to controllable factors like delay in submission of proposal for forest clearance and land 

acquisition issues. MOU targets for PGCIL for 2007-12 were fixed at 10100 MW \\hich fell 

short of XI plan target by 6900 MW ( 17000 MW minus I 0 I 00 MW). In two years (2007-08 

and 20 I 0- 11 ) MOU targets were fixed at 'Nil'. 

Capacity augmentation in inter-regional corridors was assessed by PGCI L based on 

addit ion of physical capacity of indi vidual lines connecting two reg ions without taking 

into account it s tota l power transfer capability (TTC). Cumulative transmission capacity 

at the end of XI Plan arri ved at by adding physica l capacity of all inter-regional lines 

was 25050 MW aga inst which the cumulative transfer capabi li ty wa on ly 11530 MW. In 

fact, inter-regional TTC showed a decline from 12280 MW in 2010-11 to 11530 MW in 

20 11 -12. TTC of a corridor, i.e. the abi I ity of a transmission corridor to move po\\ er from 

one region to another, is often less than the physical transmission capacity due to system 

limitations. Thus, for better appreciation of ability of transmission network to transfer 

power across regions it is necessa ry that TTC is also declared and disc losed alongwith 

transmiss ion capacity. 

Import of power by R is mainly through WR-NR and WR-ER-NR corridors. Import 

by NR is dependent on the transfer capability of 'short-tic' of WR- R rather than that of the 

'long tic' of WR-ER-NR. I lowcvcr, bulk of the inter-regional augmentation (63 per cent of 

total inter-regional transmission capacity of25050 MW (cumulative at the end of XI Plan) was 

concentrated along the long-tic. Hence, high le\el of augmentation of the longer tic i.e. ER- R, 

ER-WR and ER-ER-WR \\ ould not yield desired results fo r transmission of increased power 

to the Ras the short tie i.e. WR- R is not adequately augmented. 

PGCIL has not put in place a mechanism for assess ing utili sation of transmi sion lines 

with the result that there were pockets of congestion , as well as areas of redundancy. As 

an illustrat ion, in Odisha region, there was congestion in the transmission network due to 

interim ' Loop in Loop out' arrangements made fo r evacuation of power from Independent 

power producers without ensuring adequacy of the transmission system. On the other hand, 

out of 22 high vol tage 765 kV lines, six lines remained undercharged at 400 kV for more 

than 5 years out of which t\\ O lines remained undercharged for more than 13 years. During 

20 11-12, average utili sation of 33 out of 40 inter-regional lines ranged between 0 to 30 per 

cent in all inter-regional corridors except WR-SR and ER-SR. In case of intra-regional 

lines, 478 (68 per cent) out of 706 lines in fl\ e regions had average utilisation of 0-30 per 

cent only. 

The Country faced a severe Grid disturbance (GD) on 30 and 31July20 12 \\-hich resulted 

in 757 mi llion units of energy not being served (compared to tota l generation of2400 million 

un its per day) to users. The proximate cause for the major GD of 30July20 12 (involving R) 

and 31 July 20 12 (involving 01t hern, Eastern and North-Eastern Regions) was ill-timed shut 

down of the trunk line (400 kV Bina - Gwalior-/\gra) between WR and R for four days (26 to 

/ 62 
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29 July 2012) in peak season due to construction work. Whi le the shutdown initially planned 

for four days got C\tcndcd due to non-completion or\\ ork, TTC on WR- R corridor that was 

curtailed from 2400 MW to '.2000 MW during initial!} planned shutdO\\ n was not restricted 

to 2000 MW by LDC in the extended shutdown though the system had faced a near miss 

situation on 29 July 2012. TTC was not reviewed on WR- R corridor on 30 July 20 12 which 

led to scheduling of power by RLDCs beyond the capacity of system. Over scheduling coupled 

wi th over-drawals by NR SPUs and under-drawals/ovcr-injection by WR SPUs overloaded the 

system beyond control, wh ich ultimately led to 'cascade tripping' of alternate paths. WRLDC 

did not instruct WR generators to back down power generation and did not convey proper 

instructions to SP Us to reduce under draw al of power, \\'hich was a major cause for GD. SP Us 

111 R and WR did not comply \vith RLDCs' instructions which contributed to over- loading 

of lines. 

Systemic issues such as absence of early warn ing mechanism by way of declaration of 

emergency status, fragile interconnection of NR with connecting regions due to skewed inter

se distribution of power Aow among the links, heavy vo lume of Unschedu led Interchange (U I) 

ft ows due to commercial consideration, demand-supply gap and inter-play between Ul and 

congestion mitigation measures contributed to GD in Ju ly 20 12. 

Works and Procurement Policy of PGCIL limi ts the exercise of detailed survey of 

transmission line route only to forest stretches, contrary to advice of Worki ng Group on power 

for XI Plan constituted by Planning Commission, which suggested that detailed survey should 

be carri ed out before start of procurement process. I 79 contracts ( 42 per cent) were finalized 

within the prescribed time frame of20/28 weeks while 245 contracts (58 percent) were finalized 

beyond the prescribed time frame. Thus, contracts could not be finalised within the stipulated 

time frame in majority of the cases. Delay in award was due to delayed funding tie up with 

World Bank (in case of ERSS-1 11 ~, East-West Transmission Corridor and WRSS-Il 113 projects}, 

and excessive time taken by PGCIL in contract fina lisation. 

Out of 20 projects selected for Audit, only one was completed with in scheduled time 

and delay was above 20 months in nine projects. Time taken in acquisition of land, handing 

over site and providing approved drawings to contractors, release of advance to contractors 

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

PGCIL, with more effective planning and monitoring. 

PGCIL also lost the opportunity of earning ~350.28 crore during the project life towards 

additional return on equity, which could have been earned in terms of CERC Regulations, 

for commissioning of projects within the prescribed timeline in case of projects approved 

after I April 2009. 

11 ~ Eastern Region System Strengthening Scheme-/ 
IJ Western Region System Strengthening Scheme-II 
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Monitoring mechanism for implementation of transmission projects, though in place, 

needed furthe r strengtheni ng as the project review meetings were not held as per the prescribed 

frequency of once in two months. Against 30 meetings required to be held during 2007-12, 

meeting ranging between three and twelve \\'ere he ld in variou regions. Minutes of the pre 

award meetings as well as follow up action on the decisions taken in the previous meetings 

were not recorded. 

Between 2004-05 and 2012- 13, PGCI L received ~906.49 crorc as pa rt of STOA charges 

that v.:erc required to be used for bu ildi ng nc\\' transmission systems as per regulations and 

orders of CERC. However, PGCIL did not maintain project-wi e detai ls of tran mission 

schemes where these STOA charges were utili sed with the result that new transmission ystcms/ 

schemes were deprived of reduction of capital cost. 

9.2 Recommendations 

Based on the audit find ings discussed in the foregoing chapters, the following 

recommendations are made to faci litate improvement in the planning, implementation of 

transmission projects and management of Grid:-

(i) CEA and PGC I L may enhance capacity of interregional corridors appropriately 

based on analysis of data regarding power transfer requirements between regions to 

fully achieve the objective of formation of 'National Grid'. 

(i i) PGCIL may disclose and monitor the key parameter ofTTC in the long and medium 

term as per CERC regulations and for better appreciation of the transfer capability 

of the system. 

(iii) MOP may evolve norms for asses ing efficiency of transmiss ion network and loss 

reduction in accordance with the tariff po licy. 

(iv) POSOCO may study the possibility of developing a system for offeri ng un

rcqu isitioned inter-regiona l transfer capability to needy users and consider making a 

proposal in th is regard before CERC. 

( v) To expedi te project execution, PGCI L may initiate advance action to conduct detailed 

survey of forest stretches and submit fo rest clearance proposals before investment 

approval or the project. 

I 64 

(vi) Since long shut down to carry out construction work \\a the starting point for two 

major GDs, POSOCO may stipulate tolerance limits for an tecedent line loadings 

and 'no-go' periods for key corridors for allowing long shut downs to prevent GDs. 

POSOCO may also consider taking up with CERC an appropriate warning system 

that specifies responsibi lity centres that would be tasked with informing constituents 

about state of emergency of the system. 
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(\ii) In order to imprO\e diligence in decl,1ring TTC and scheduling pm, er, POSOCO 

111,1) critical I) re\ ic\\ the e\J'>llng pract1ceo., 111 thio., regard to en~ure -.ecure grid 

operation. 

MOP \\<I'> general ly in agreement'' ith the audit recommendations. 

New Delhi 

Dated: 1-t Jul) 2014 

New Delhi 

Dated: 15July2014 

(PRASENJIT l\1UKH 

Deput) Comptroller and Auditor General 

and Chairman, Audit Board 

Countersigned 

(SHASlll KA~~ 
Comptroller and Auditor Genera l of India 
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Anncxure- 2.1 

(As referred to in Para 2.5) 

(A) List of projects selected for Performance Audit 

S I . Project Name Date of lm•estmeut Approved cost Scheduled date of 
No. Apprm•al ~ in crore) completion 

Ge11eratio11 linked project.v 

I Kahalgaon Stage- I I (Phase-I) Transmission Octohcr 1772 Jul) 
System :wo-i 2007 

l Transmission System Associated \\ ith Decembt'r 3779 Septernher 
1:3arh 2005 2009 

3 Common Scheme for 765kV Pooling 1\ugust 7075 August 
Station and Net\\Ork Associated\\ ith DVC 2008 2012 
& \1aithon RB Project. etc. and Import by 
t\R & WR\ ia ER. 

4 Transmission System Associated \\ ith September -l82-l Scptcm her 
Mundra Ultra Mega Power Project. 2008 20 12 

5 Transmission System Associated \\ ith 1ncmher 7032 NO\ ember 
Sasan Ultra Mega Power Project. 2008 2012 

6 Transmission System Associated \\ ith Jul) 557 JanuarJ 
Parbati-111 llEP. 2006 2010 

7 Ka1ga 3 & -l transmission system (Balance l'vlarch 588 Dccemher 
I mes). 2005 1007 (Re\ iscd) 200 7 

8 Transmission System for Phase- I Decemher 27-l3 December 
Generation Projects in Odisha Pt. 1:3. 2010 2013 

9 Common System associated \\ ith ISGS August 1637 August 
Projects in Krishnapatnam area of Andhra 2011 201-1 
Pradesh. 

System .\tre11g tlte11i11g projects 

I 0 System Strengthening-VI I of SR. April 279 July 2009 

2005 

II S1stem Strengthening in orthcrn Region December 1217 August 
forSASA &MU DRA (UMPP). 2009 2012 

12 Western Region System Strengthening J Li l) 522 1 Jul; 
Scheme-II . 2006 20 I 0 

/J orthern Region System Strengthening June 2006 721 June 2009 
Scheme-V. 

14 East-West transmission corridor June 2006 80-l June 2009 
strengthening scheme. 

15 Western Region System Strengthening January 665 January 
Scheme-X. 2009 2012 

16 ) tem Strengthening Scheme 111 of October 285 April 2007 
Southern Region (SRSS-111 ) 200-l 

17 Eastern Region System Strengthening October 976 Octohcr 
Scheme-I (ERSS-1) 2006 2009 

18 Northern Region System Strengthening lchruar: 51 () O\cmbcr 
Scheme-XVI I. 2009 2011 

Other projects 

19 765kV System for Central Part of orthcrn Octohcr 1075 April 
Grid (Part- II I). 2009 20 12 

20 Orth East/Northern Western rebruary 11130 August 
ln terconnector-1. 2009 2013 

69 \ 
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(B) Deta ils of sample selected for Performa nce Audit 

Description of C omple ted Ongoing Total 
projec ts No. of Approved No. of Approved No. of Approved 

projects cost proj ects cost projects cost 
(~ in crore) ~ in crore) (~ in 

c ro re) 

Total populatio n: 

Generation Linked 34 43,903 30 49.9 11 64 93 ,8 14 

System 41 17,279 19 13.1 18 60 30.397 
Strengthening 

Other projects 8 1,929 12 18.692 20 20.621 

Tota l 83 63,111 6 1 81,72 1 144 I ,..4-',832 

Sample selected : 

Generation Linked 5 24,483 4 5.945 9 30.428 

System 7 9,192 2 1.486 9 10,678 
Strengthening 

Other project 1 1,075 1 11.1 30 2 12.205 

Tota l 13 34,750 7 18,561 20 53,3 11 

Percentage of total 16% 55% 11 % 23% 
population 

Overall percentage 14% in terms of number and 37% in te rms of va lue 
of money va lue 
being covered 

I 10 
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Annexure - 3.1 

{As referred to in Para 3.1.I} 

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

inter-regional corridor 

Corridor Export Region Installed capacit) TTC (MW)** TTC as a % age of 
(MW) in export region Installed Capacity 

(as on 31-03-20 12)* 

WR- R WR 6-1394 :woo 3. 11 

WR-ER WR 6-1394 1000 1.55 

ER-NER l::R 26286 500 1.90 

WR-SR WR 6-139-1 1000 1.55 

ER-NR ER 26286 -l200 15.98 

ER-SR ER 26286 2830 10.77 

~oun:e: *Cl A month I) report on Installed capacll) for March 20 I 2. 

** I lighcr r r e (li.:ro re\1sion) declared by NLDC 111 any month during 2011-12 considered. 
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Annexure 3.2 

(As referred to in Para 3.1.1) 

Details of Congestion in Power Excha nges 

Percentage of volume of electricity that could Percentage of the time congestion occurred 
not be cleared due to congestion to the actual during the month 

cleared volume 

Month Indian Energy Power Exchange of Indian Energy Ex- Power Exchange of 
Exchange India Limited change India Limited 

20 10- 20 11- 2012- 20 10- 2011- 20 12- 2010- 2011- 20 12- 20 10- 2011- 2012-
11 12 13 11 12 13 11 12 13 11 12 13 

April 2 16 24 8 52 243 35 79 100 34 79 100 

May I 2 4 .09 3 7 38.58 7.53 28 99.97 8.06 36 100 

June 3 2 4.84 2 8 32.02 15.83 18 76.67 15.69 21 80A2 

July 0.6 4 5.07 1.2 9 49.80 5. 11 42 79.77 5.24 44 84.71 

August 6.9 3 9.90 2.7 14 118.72 8.06 39 98.96 16.26 47 99.44 

September 0.0 I 18.04 2.7 4 172.71 10.56 30 98.75 11 .25 40 100 

October 7 5 7.66 16.5 11 128.08 45.43 72 95.97 49.17 76 97.41 

November 5.4 9 17.0 1 51.7 12 122.25 47.50 47 100 55 .83 50 100 

December 1.7 16 17.43 18 33 156.59 34. 14 78.6 99.97 38.7 1 79.2 98.59 

January 2 2 1 20.94 7 124 63.14 53 94 99.60 57 93 98.76 

February 8.5 38 2 1.42 22.4 256 74.93 88.69 99.57 100 84.23 100 100 

March 10 42 25.19 58 274 6 1.41 95 100 100 96 100 100 

Note: Source of data: CERC web site - Monthly Report on short term transaction of electricity by Market monitoring cell ol' 
CERC. 

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

Energy Exchange 

(figures in ~) 

MCP 
ACP > MCP 

Year (Rs. Per 
(by 50 paise) 

ACP < MC P (by 50 paise) 
kWhr) 

SI S2 A l A2 E l E2 WI W2 W3 N I N2 NJ 

2010-11 3.6 4.4 4 .5 - - - - - - - - - -

2011-12 3.5 5. 1 5.3 - - - - - - - - - -

2012-13 3.5 6.9 7.3 - - 2.9 2.9 - - 2.8 - - -

ote: The abm·e amounts are the charges per unit of clectricit) . Other charges such as transmission charges, losses and other 
levies are payable extra. 

'-' indicates the difTerence between AC P and MCP was Jess than 50 paisc per un it of electricity. 

I n 
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Annexurc 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 Transmission Ca pacity Expected addition C umulative transmission 

expected a t the end of XI during XII Plan capaci ty at the e nd of 

Plan XII Plan 

(i) (ii) (iii ) (iv) = (ii)+(iii) 

F-R-SR 3630 () 3630 

l: R- R 10030 7900 17930 

ER-WR 4390 8-100 12790 

ER- rn 1260 I 6!Hl 2860 

'\R-\\ R 4220 I 0200 14420 

\\ R- R 1520 6-100 7920 

'\fR I R-\JR \\ R 0 6000 6000 

TOTAL 25050 40500 65550 
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Annexure 3.4 

(As ref erred to in para 3.1.5 ) 

Average utilisation of Inter-regional lines during 2011 - 12 

Corridor Total No. Utilisation range 
of Lines 0-30% 31 %-50% 51%-75% 76%-100% 
analysed 

No. of %age No. of %age No. of %age No. of %age 
Lines of lines Lines of lines Lines of lines Lines of lines 

to total to total to total to total 
lines of line of lines of lines of 
region region region region 

WR-NR 9 8 89 I 11 - - - -

ER- R 9 7 78 I 11 I 11 - -

WR-ER 7 7 JOO - - - - - -
ER-SR 4 3 75 - - - - I 25 

ER- ER 8 8 JOO - - - - - -
WR-SR 3 - - - - 2 67 I 33 

Average utilisation of intra-regional tra nsmission lines d uring 2011 -12 

Name Total No. Utilisation range 
of of Lines 

Region analysed 0-30% 31%-50% 51%-75% 76%-100% >100% 
(excluding 

lines 
% age having No. of No. of %age o. of %age No. of % age No. of %age 

0 power Lines of lines Lines of Line of lines Line of lines Lines of lines 

flow) to total lines to total to total to total 
Lines of to lines of lines of lines of 
region total region region region 

lines 
of 

region 

R 176 125 71 39 22 11 6 I I 0 0 

ER 111 87 78 15 14 5 4 4 4 0 0 

WR 173 95 55 30 17 36 21 8 5 4 2 

NER 11 8 95 81 22 19 I I 0 0 0 0 

SR 128 76 59 42 33 6 5 I I 4 "' .) 

I 14 



Annexure-3.5 

(As referred to in Para 3.1.6) 

Comparison of unused access with STOA rejected 
(Figures in MW) 

WR-NR ER-:\ R Total 
Un used 

Rejected 
Year/ LTA& STOA 

Total Unused 
LTA& STOA 

Tola I Cn u,cd aCCC'iS for 
STOA 

Month 
TTC 

~ITOA granted 
Acess Schedule access TTC 

MTOA granted 
Accss Schedule access NR import 

granted ( I) ~ranted (2) ( 1+2) 

2009-10 (A) (B) A-B* (C} (0) C-D 

Apr-09 1300 0 1100 I I 00 -16 1100 I XOO 91-l 586 1500 200 1100 2416 () 

May-09 13 00 () I I 00 I I 00 205 895 2000 I I I 0 590 I 700 966 7\4 1629 l)l) 

Jun-09 1300 0 1100 11 00 611 -l89 2500 1291 909 2200 1083 111"" 1606 .\91 

Jul-09 1500 0 1300 1300 994 306 2500 l-l82 7 18 2200 1361 839 1145 507 

\ug-09 1500 () 1300 1300 1079 221 2XOO 14 78 1022 2500 1795 70'i 927 364 

Sqi-09 1500 0 1300 I 3 00 I 048 ., -., _)_ 2XOO 15 12 988 2500 166-l Xl<1 108~ 1220 

Oct-09 I 500 0 1300 1300 907 393 2XOO 1700 800 2500 1523 lJ77 1 no 14 \ 

l\lo\ -09 1500 0 1300 1300 883 417 2XOO 14 I 4 1086 2500 1628 872 1289 67 

Dec-09 1500 0 1300 1300 869 431 2900 1398 1202 2(1()0 1-l8-l 111 (1 15-l7 I O 

Jan-I 0 1500 0 1300 1300 1030 270 1800 1058 542 1600 l-l27 173 -l-l3 123 

h .:b-1 0 1500 0 1300 1300 789 511 2100 1061 939 2000 1167 833 13-l-l 28 

Mar- I 0 1500 () 1300 1300 4 'i 'i 845 2400 1009 I 091 2 I 00 67-l 1426 227 1 () 

2010-11 

Apr-I 0 1500 0 1300 1300 533 767 2900 1226 137-l 2600 -l-l6 21 'i-l 292 1 52 

May-I 0 1500 0 1300 1300 721 579 2900 1118 1482 2600 927 167\ 2253 14 

Jun- I 0 1800 0 1600 1600 121 9 38 1 1200 1315 1585 2900 191-l 986 1367 7 

Jul-10 1800 0 1600 1600 1365 235 4000 1124 2576 3700 21-l8 1552 1787 I 

Aug-10 1900 0 1700 1700 l-l90 210 -l 100 I 13 1 2669 -lOOO 1990 2010 2220 () 



WR-NR ER-N R Total 
Unused 

Rejected 
Year/ LTA& STOA 

Total Unused 
LTA& STOA 

Total Unused access for 
TTC Acess chedule access TTC Acess Schedule acccs N R import 

TOA 
Month MTOA granted granted ( I ) 

MTOA granted 
granted (2) (1+2) 

Sep- 10 1900 (} 1700 1700 959 741 4300 1331 2669 4000 1228 2772 35 13 0 

Oct-! 0 1900 0 1700 1700 383 1317 3500 1111 2089 3200 1414 1786 3103 16 

ov-10 2000 () 1800 1800 70 1730 3500 1050 2 150 3200 1348 1852 3582 0 

Dec-10 1900 0 1700 1700 305 1395 3500 957 2243 3200 1452 1748 3143 0 

Jan-1 1 1900 0 1700 1700 1038 662 3500 1258 1942 3200 1298 1902 2563 0 

Feb- I! 1900 () 1700 1700 790 910 2500 1007 1193 2200 757 1443 2354 () 

Mar- I! 1900 (} 1700 1700 670 1030 3000 950 1750 2700 63 1 2069 3100 0 

20 11-12 

Apr-11 1900 0 1700 1700 593 1107 3000 979 172 1 2700 726 1974 3081 0 

May-11 1900 () 1700 1700 872 828 3000 11 99 1501 2700 1316 1384 221 2 0 

Jun-11 1900 () 1700 1700 11 81 519 3500 1027 2173 3200 1536 1664 2183 66 

Jul-! I 1900 0 1700 1700 1576 124 4000 1027 2673 3700 2116 1584 1708 428 

Aug- 11 I 900 0 1700 1700 1480 220 4200 1027 2873 3900 1803 2097 231 7 116 

Sep-11 1900 0 1700 1700 1045 655 4100 1014 2786 3800 880 2920 3575 29 

Oct-11 1900 () 1700 1700 270 1430 4100 1049 275 1 3800 628 3172 4602 66 

0\- l l :woo 0 1800 1800 -345 1800 3500 944 2256 3200 11 07 2093 4239 0 

Dcc- 11 2000 0 1800 1800 3 1797 3500 9-14 2256 3200 1323 1877 3673 () 

Jan-12 2000 0 1800 1800 505 1295 3400 977 2123 3 100 1572 1528 2823 5 

Feb-12 2000 0 1800 1800 436 1364 3400 977 2 123 3100 1481 16 19 2983 3 

Mar- 12 2000 () 1800 1800 - 1-13 1800 3100 977 1823 2800 1330 1470 3413 0 

*negati'e fig ure in schedule has been ignored 

o te: I. (-) sign denotes I· X PORT from N R and ( ·t) sign denotes IM PO RT to R 

2. The abme analysis shows broad trend regarding unuti lised capa bility. There mny be intra day anamolics in the trend. 
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Annexure-3.6 

(As referretl to in Para 3.3) 

Statement indicating delays in submission of proposals for forest clearances after 

inYestment appro' al in respect of 20 projects selected for audit 

S.N. Project Name Investment Scheduled date Forest proposal applicat ion dates (First & 
Approval date of completion of Last indicated in bold) 

project 

I Kahalgaon-11 Octobt:r 2004 .July 2007 29. 10.05/09.09.05 16.01 .06/29. 11 .05 

(October 2008) 14.11.05 30.07.05 2-t.O 1.05/09.09.06 

30.09.05 18.02.06 26. 12.06/08.05.06 

30.01.07/ 18.1 1.06 

2 Barh December 2005 September 2009 15.02.07/08.03.07 '22.0 1.07/02. 11.06 

(J une2012 ) 29.0 1.07 13.05.07 22.05.07/08.06.07 

05.06.07 28.04.07 2lUl2.07/08.01.07 

27. 11 .06/09.02.08 01 .04.()7/25.06.05 

3 DVC laithon August 2008 August 25.09. 10/25 .09.10 07.06. 10/01 .12.09 

20 12 04.05.10/03.08. 1 () 15.03.08/24.03.08 

(Project not yet 20.0 1.09/29.03 .08 17.08.10/22.02. 11 
complete) 

19.04.1 1 11.08.10 14.11.09/ 14.11.09 

06.09.11 04.05. 11 01.04.11II 0.06. 11 

06.09. 11/ 18.02.10 27 .08.10/ 17.02.10 

4 Sasan U 1 PP November 2008 ovember 14.05.09/22.07 .09 28.05. 10/24. 12. 10 

201 2 09.04. 12/ 16.07.12 07.05 .12/3 1.08.1 2 

5 Mundra UM PP September 2008 September 20 12 21.07.08/2 1.07 .08 23.02. 1OJ11.07 .09 

02.09. 11 '24.02.10 

6 Parbati-111 HEP Ju ly 2006 January 20 I 0 26.02.07 17.03.07 20.10.08/30.06.09 

23.03.09 

7 Kaiga 3 & 4 March 2005 December 2007 17.05.05/07.08.04 
lines) 

8 Gene r a ti on December 20 I 0 December 20 13 07.01.12/24.05 .12 2.t.09. 12/26.07 .12 
Projects Ill 

Odisha -Pan B 

9 ISGS Projects in August 2011 August 20 14 04.08.11 
Kri shnapatnam 
area of AP 

10 SRSS-V ll April 2005 Jul y 2009 03.06.08/09.06.08 

11 SS in R t(.)r December 2009 August 2012 11.5. 12/30.4.12 11.5. 12 14. 12. 10 
SASA & 

15.11.10 
M U DRA 
U~IPP 

12 WRSS-11 July July 04.0 I.I 0/30.10.09 30.07.09/ 13.07.09 

2006 20 10 12. 10.07/01 . 12.06/23.02.06/1 7.05.06/ 

19.06.06/ 19.06.06 17.03.06/ 19.04.06 

23.01.06 



Report No. 18 of2014 

S.N. Proj ect Name Investment Scheduled date Forest proposal application date (First & 
Approval date of completion of Last indicated in bold) 

project 

13 R S-V June June 2009 29.05.08 21.06.08 04.03.06/ 18.05.07 

2006 08.10.07 05.12.06 11.12.06/07 .12.06 

21.08.07 06.3.06 O·t03.06/06.03.06 

03.03.08/08. 10.07 

14 EW Tr. June 2006 June 2009 03.01.06/07.02.08 
corridor SS 

15 WR S-X January 2009 January 2012 -
16 RSS-111 October 2004 April 2007 16.09.05 

17 ER -1 October 2006 October 2009 20.12.06/08.09.07 05.05.08 02.09.06 

15.07.06 '28.02.08 21.01.09 

18 R -XV III February 2009 ovcmbcr 20 11 20.08.10/ 18. 12. I 0 23.06. 10/ 12.3. 11 

19 765kV System October 2009 April 20 12 0 l.05.11 /07.07.11 '27.06.11102.06. 11 
for Central Part 

01.08. 11/30.08.10 
of orthern 
Grid (Part-Ill ) 

20 E I N w February 2009 August 2013 20.09.10/21.09.10/09 .07. 11130.04.09/ 
I ntcrconncctor-1 

25 .05.09/07 .0 I. I 0/ 19. 10. 10/22.10.10 

20. 12.10/27.08.10/2 1.07.1 1/31.12.09 

/30.07. 10116.07.09 27.09.07112.05.09 

17.07 .08/31.07.09/05.06.08/13.4.09 

02.03 .10 

Note: Date in bracket in third column indicates date or commissioning of last elcmem of transmission project 

/ 78 
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,\nnexurc 4.1 
{ I\ referred to in Para .J.2 (ii)} 

~on Financial Performance Evaluation Parameters fixed in ;\IOU 

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

\\ eightage given in the MOU 

I Qualit) 2 2 I I 0.5 

2 Customer Satisfaction 4 2 2 I 0.5 

3 Business De' elopmcnl 2 ') 2 2 I -
4 R & [) for Su~taincd & continuous in- 2 2 2 5 5 

nm all on 

5 Project Implementation 20 19 20 I() 8 

6 Commercial Targets/Revenue from tcle- 2 2 3 
com Business 

7 I luman Resource 2 - - 5 5 
Development( Management) 

8 l::n\ ironment and Social Management 2 2 2 

9 Availability of Transmission sys tem 13 13 7 6 5 

10 Ratio of lm cntor; lo Gross profit I I I 

II Raj/\' Gandhi Gmmeen 17c(rntiklllwl 5 5 5 5 
fojna 

12 Corporate Socwl Respo1111bili1r 5 5 5 
13 Co111plw11ce <~/' Cvrpornte Cm 'l'l'lllll/Cl' 5 5 

14 S11Hw1wble De1·elop111el/f 5 5 

15 Co111plia11ce o/DPE G11ideli11e1 5 

Total 50 50 50 50 50 

Observations: 

I. Only one on-mandatory Parameter ·Raj iv Gandhi Yidyutikaran Vojna ' was included 

in the year 2009- 10 with weightage of 5 points. Out of 5, 3 points were reduced from 

crucial parameters, customer satisfaction and Project Implementation. 

2. In the year 20 I 0- 11 one mandatory parameter i.e. 'Corpora te socia l responsibility ' was 

included with a weightage of 5 points. I lowever. 6 points were reduced from the important 

parameter 'Avai lability of transmission system ' alone. 

3. In the year 201 1- 12 three new mandatory parameters were included (H uman resource 

Management, Compliance of Corporate Governance and Sustainable Development) wi th 

a weigh tage of 5 each and for one parameter · R&D for sustainable development' points 

were increased from 2 to 5. Out of these 18 points, 12 points alone were reduced from 

the parameters Project implementation (I 0 points), Customer at is faction (I point) and 

Availability of transmis ion ystem (I point). 

4. In the year 2012-13 one nevv mandatory parameter 'Compliance of OPE Guidelines· has 

been included\\ ith weightage 5 points. Out of these 3.5 points has been reduced from the 

above mentioned three important parameters. 
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Annexure- 5. 1 

(As ref erred to in Para 5.1) 

Sta tement showing variation in lengths of t ra nsmission lines as per FR a nd as actually 

constructed. 

S.N. Name of project Name of Transmission Line FR Li ne Executed Percentage 
length Line Variation 
(km) length 

(km) 

I Transm ission System Barh-Balia 400 kV D C(Quad) 195.00 242.66 (+)24.44 
associated with Barh 

2 Transm ission System Kahalgaon-Patna- Balia 400 kV DIC 368 452.50 (+)22.96 
associated with (Quad) 

3 Kahalgaon (stage-II ) Biharshari f- Balia 400 kV DIC 166 241.79 (+)45.66 
(Quad) 

4 Balia -Mau (U PPCL) 400 kV DC 20 9. 12 (-)54.40 

5 Transmission System LI LO of Kolar-Sriperumbudur 400 40.00 30.67 (-)23.33 
associated with Kaiga kV SC line at Melakottaiyur 
3& 4 

6 East-West transmission Ranchi- Rourkcla 400 kV DC 170 144.94 (-) 14. 71 
Corridor strengthening 

7 RSS V 400 kV D/C Bhiwadi - Agra line 2 16 209 (-)3.20 

8 System strengtheni ng LILO of both circuits of athpa- 51 49 (-)3.90 
for Sasan & Mundra Jhakri-Abdullaur 400 kV DIC 

(Tripp le Snowbird) Line at 
Panchkula 2 x 25 km) 

9 DVC & Maithon Right Lucknow 765/400 kV new 80 2.86 (-)96.42 
Bank sub tation - Lucknow 400 220 kV 

existi ng substation 400 kV Quad 2 
X DC line 

10 Ranchi 765/400 kV ne\\ substation 11 0 144 (+)30.9 1 
- Ranchi 400/220 kV ex isting sub-
station 400 kV Quad 2 X DIC line 

11 Sasan UMPP Indore- Indore (MPPTL) 60 49.73 (-) 17.12 

400 kV D/C line at Sasan 

12 Mundra UMPP Mundra-Jetpur 400 kV D C (Tripple 328 336 ( -r )2.40 
SnO\\ bird) 

13 Gandhar-Navsari 400 kV DIC 134 102.1 5 (-)23.77 

14 LI LO of both circuits of kawas- 50 40.49 (-) 19.02 
Navsari 220 kV D/C at avsan 

15 WRSS X LI LO of Sipat-Seoni 765 kV SIC line 40 7.9 1 (-)80.23 
at WR Pooling Station near Sipat 

16 SRS -III eelamangla -Somanhal ly 400 kV 50 42 (-) 16 
D CTIL 

17 ER SS-I Jamshedpur-Baripada 400 kV DIC 135 14 1 (+)4.44 
(ACS R) 

Source: Fea~ibility reports of respecti1•e projects and inflm11alio11regarding 1ra11.rn1issio11 /111e.1 furnished by 1/ie Ma11age111e111 
of PGC/L l'lde feller da1ed 08.01.2013 and 31.03.2014. 

I Bo 
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Annexurc 5.2 

(As referred to in Para 5.3) 

Statement sho\\ ing ~ear" i-.c detai ls of 11n11tilhcd ha lance in Pon e r S) stem Oe\'clopment Fund 

(Rs. In crorc ) 

Date Unscheduled Congestion Congestion Reacti\'e Total Interest Amo unt Investmen t 
Inter cha nge Revenue C harges Ener gy income Utilised of PSDF 

C harges C harges amount 
(Including 
cumulative 

Interest 
amount) 

31.03.2011 1340.28 457.0-l 2. 13 25.91 1825.36 40.25 0.03 1825.29 

3 1.03.2012 2067.02 1143.07 7.74 27.41 3245.24 199. 05 0.05 3425.77 

3 1.03.201 3 2496.25 1765.41 7.9 29.22 4298.78 307.59 0.05 47 16.07 

3 1. 12.201 3 3585.52 1922.27 I 0.32 30. 1 5548.21 306.98 0.09 6301 .6-l 

L 
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Annexure- 6.1 

(As referred to i11 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 Scheduled date Actual/ Delay in completion Delay 
approval of completion as anticipated (actual/anticipated) range (in 

date per Investment date of with reference to months) 
Approval completion scheduled date of 

completion as per 
Investment approval 

( I) (2) (3) (4)={3) - (2) months 

Generation linked projects 

I Kahalgaon Stage- October July December 5 I - 10 
II (Phase-I) 2004 2007 2007 
Transmission 
System 

2 Transmi sion December September December 15 11 - 20 
System Associated 2005 2009 2010 
with Barh 

3 Common Scheme August August March 19 11 - 20 
for 765kV Pooling 2008 2012 20 14 
Station and DVC & 
Maithon RB Project, 
etc. 

4 Transmi sion September September June 2 1 21 30 
System Associated 2008 201 2 2014 (ongoing 
wi th Mundra Ultra project) 
Mega Power Project 

5 Transmission ovembcr November September 10 I - 10 
System Associated 2008 201 2 2013 
with Sasan Ultra 
Mega Power Project 

6 Transmission July January October 45 AbO\e 40 
System Associated 2006 2010 2013 
with Parbati -111 1-1 EP 

7 Kaiga 3 & 4 March December Mysore- More than 40 Above 40 
transmission system 2005 2007 Kozikhode (ongoing 
(Balance lines) T/L project) 

uncertain 

System stre11gt'1e11i11g projects 

8 System April July August I I - I 0 
Strengthening-VI I 2005 2009 2009 
of SR 

9 Western Jul) July December 29 21 - 30 
Region System 2006 20 10 201 2 
Strengthening 
Scheme-I I 

10 Northern June June March 9 I - I 0 
Region System 2006 2009 2010 
Strengthening 
Scheme-V 

/ s2 
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S.N. Project :\'a me lm estment Schedukcl elate Actual/ Delay in comp letion De la~ 

appro' al of completion as anticipated (actual/anticipated) range (in 
date per Im estment elate of '' ith reference to months) 

Appro, a l completion scheduled date of 
completion as per 

Investment approval 

( I) (2) (3) (4)=(3) - (2) months 

II l:ast-\\est June .lune June 24 21 - 10 
transmission corridor 2006 2009 20 11 
wengthening 
scheme 

12 \\ e~tern Janual) Januar) f\ larch 2 I - I 0 
Region S) stem 2009 2012 2012 
';trcngthcmng 
Scheme-X 

13 System October 1\pnl April - \JI L 
Stn:ngtht:nmg 2004 2007 2007 
Scheme 111 or 
Southern Region 

I../ l:astern October October May 55 AbO\C 40 
Region S1stem 2006 2009 2014 (ongoing 
Strengthening projt:ct) 
Scheme- I 

IS orthcrn Februal) November December 25 21 - JO 
Regmn S1stem 2009 2011 20 13 
Strengthening 
Scheme-XVI 11 

16 North l·.ast Februar) August June 12 11 -20 
Northern Western 2009 20 I J 2015 (ongo111g 
I ntcrconncctor-1 flrllJeCt) 

Projects appro, ed after of Cf.RC Regulat ions 2009 

s. Project Name Completion Date of Actual/ Actual/ Delay Delay 
No time as Investment anticipated anticipated beyond range (in 

per CERC Approval date of time taken in benchmark months) 
Regulations completion completion completion 
(in months) from investment period (in 

approval months) 
(in months) 

I 765k V System JO October Jan 2014 51 2 1 2 1 -JO 
for Cen tral Part or 2009 
Northern Grid (Part-
111 l 

2 SASAN & '') -'- December December 60 28 21 -JO 
~1U ORA (UM PP ) 2009 2014 (on go mg l 

3 Generation Projects J2 December lkccmber 48 16 11 -20 
111 Odisha -Pan B 2010 2014 ( Ongo1 ng) 

4 ISGS Pro.1ects in '') _,_ August \ugust J6 4 I I 0 
K n-.lmapatnam area 20 I I 2014 (Ongomg) 
or t\ndhra 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 I Project Name Date of Approved Scheduled Eq uity CERC 
No. Investment cost date of Capital Incentives 

Approval 
(~in crore) completion ~ in crore) (O.S %)-

(~in crore 

I Generation Projects in December 27-D December 822.9 -1.11-15 
Odisha Part B 20 10 2013 

1 Krishnapatnam area of August 201 1 1637 August 2014 -191. 1 2.-1555 
Andhra Pradesh 

3 System strengthening December 121 7 August '.:W 12 365. 1 1.8255 
of R for SASA & 2009 
MU ORA (UM PP) 

4 765kY System for October 1075 Apri l 2012 322.5 1.6125 
Central Part of Northern 2009 

Grid ( Pa11-:~I ) 

10.008 

Total of additional Return on Equity of 0.5 per cent forgone over the project lill: or 35 ) cars: ~I 0.008 crorc X 35 years ~ 
350.28 crorc. 

I B4 



.\nncxurc - 7.1 

(As referred to i11 Para 7.1) 

Ovenie\\ of Indian Poncr Grid 

Integrat ion and Evolution of the Grid 

Ftv• l•glonal Grim 
Piv• p,.qu•nc~ 

Pr. - Octob•r 1'91 

•ugu 200• I 
North sync:hro zed 

C.n rol ~rid 

Ociob~r 1 99 l 
fast QOd North.oft 

'ynctvontud 

\ 111<• .\rmtl1<:m (ind 11m/11w11:cd1111 31 /)en mh< r :!ti 13 1111'1n·1111/1h,· (ind 

\oun, II e/11 I/( 11/ f'(}S(}C(} 
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We\I ~ynetvOfllted 

With fad S. Northeo\f 
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Anncxure - 7.2 

(As referred to in Para 7.1) 

Indian Power Sector - Institutional Arrangement 

• Generatins Utilities, 

NTPC,NHPC, NEEPCO, 

NPCIL,.SJVNt. nmc 
• Trans./S.O . Ut~ities 

POWERGRIO 

POSOCO 

• FinanOI!, PFC 

• Ru ral Electrifk.at o n 

REC 

<Pl~ NPTI, PSTI, 

Ministry of
0

Power, 
i 

Govt of India 
I 

MOP, State 6 Girt. 

• Generation Pvt. 

r, ...,.,,,. I 

Appellate 
Tribunal for 
Electricity 

Central 
Electricity 
Resulatory 

Commission 

State Electricity 
Regulatory 

Commission 

forum of 
Regulators 

OtSCOM 
• TraMmission 

• Oist nbut ion ---
Source: A.1 provided /~1· POSOCO l'itle e-111ml dared 2 7 Dece111her 20 12 
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Annexure - 7.3 

(A s referred to in Para 7.2) 

Typical Flow chart showing hierarchical form of Load Despa tch Centres 
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Annexure 7.4 
(As ref erred to i11 para 7.4. 1) 

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

MONTHWISE AVERAGE ENERGY CONSUMPTION IN NORTHERN REGION 
(From 2007 to 2012) 

-l0070I lOOI 09 2009 10 

1.' 0 

2010-11 2011 ll 

MONTH WISE AVERAGE ENERGY CONSUMPTION IN NR 
(From 2007 to 2012) 

(All fi gures are in MUs per day) 

2007-08 2008-09 2009-10 2010- 11 2011 -12 

504 480 548 591 634 

555 534 61 2 652 723 

600 569 662 680 758 

6 11 612 692 702 822 

617 599 679 709 779 

576 586 6-1-1 659 712 

514 563 593 667 669 

490 527 551 587 6-12 

49 1 531 586 627 658 

497 542 605 660 68 1 

502 5-13 593 632 714 

506 545 605 659 692 

l 
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Annexure- 7.5 

(As referred to in para 7.4.2 (b) am/ (l)) 

Table showing excerpts of telephonic conversation between N LDC and RLDC staff on 

29 July 2012. 

29 July 2012 at 2243 (ER LDC advising LDC to order WR LDC to back down generation 

ERU)(' Toh ye pocmch li11<' m·erfoaded /Joi loh agar ko1 ek lrlp korega roh ka(i 11111sibar hojayegi. 

. VU)(' .- lchlw. achlw . 

ERU>C Toh cwp IJ'R ko rhoh ek dam exrremefr llllfl ek dllm 1111111ediate~r Clllfl hofiye ki 1ro hllc/.. dmrn 
Alire llfJllO ge11erarw11 . 

XLDC .- lchlw. achhu. 

ERLDC' >Ci 11l!l11 to IVR ll/lllll \'R /..e rhm11gh 1101rer pms 011 kare agar kar rn/..w hai. 

.\'LDC \ R 1e 11lll11 kar !>C/Afll lwi. G1ralior-Agra ek ow luu 

ER LDC I la agllr 1whi J..ar wktll wh he hlls ro hock dmm. 

,\ 'LDC' . lch!IU, achlw. theek l1Ui . 

ER LDC Theek lwi 11a. 

. \ 'I.DC Ok. ok . 

ERUJ( ' Or \'R ko Ol'<!r drmral ba11d kllma hw 

.\'LDC I la . hll tht>ek thee/... 

ERL/JC Toh re roh nuhi roh hil/..11/ sy.1 te111 oaj jarega. 

. \'LDC Theek. rheek 1·ir /..arre hw11 . 

l:.Rl/)(' Toh aap i.1e serious Ir fi11.n!. 

29 July 2012 at 2328 (ERLDC advising NLDC to be firm with WRLDC) 

ER LDC Ja11ah ll'R se to /111111ko koi.fcm1k nuhi. lagta hui ki hadh gaya hai unko 

NLDC WR toh ... 

ER LDC Aap 1111ke pechhe 1/10cla lugz1·e ki 11 •ha1 ore they do ing! 

.VLDC . I rel' bacla bekar lwi 1·ir 1111ko ... 

ERLI)(' Ji sir aap 1111ko bar har message clijzre. 11 ·0 uise chhodne se nahi hoga. 

NLDC Theek lwi mai hat korta /111. 

ERLDC ,Vahi 11ohi bilkul hi hat nahi, aap bar har 1111/..0 111sg dijiye. 

.\'LDC .\'ahi nalii 111ai de ra/10 /111. 

ERL DC l\ahejahajaha 1111derclrmrnl lwi 11sko kwn A.amye. 

. VLDC .\ ahi. theek hai. Theek lwi . 

29 July 2012 at 2331 {~LDC asking WRLDC to reduce under drawa l in a rather timid way) 

. \'I.DC H o Si1: ye thoda ye ap11a Sir 1111cler drmrnl control kar sakthe ho Sir Aap · . 

ll'Rf,DC H111111. 

.VLDC Kyonki Sir >" WR-,\R ki Sir l (J Gll'alior .-Jgra ek s/1111doll'11 pe lwi. Us pe overloading 
ho rahi lwi Sir aur re ER corridor ki wri lines 01·C'l'load ho ru/Ji /win. 

lf 'RL/)C Fn'l/lll'll(\' hhi /0 A.w11 lwi. aapA.i ... 

\'/.DC ji-eq11e11lT kw11 lwi n> to boat lwi ldi11 thoclu \1'lll'111 constraint lwi 11a ah kya karoi11 
sah U? kee lines 

lf 'RLDC 01·erdm11'1 ka111 A.aruin· na ,\'/?/.. a 

.\'LDC \R ka OD. usko hhi 1mg kz1·e /win. Sir aap hhi A.or sakte lwi1110 aap hhi cleA.hzre 

89 \ 
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Annexure- 7.6 

{As referred to in Para 7.4.3 (a)} 

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

Disturbances 

Name of the Over- No. of time b locks (Out of 18 t ime blocks No. of time blocks (Out of 12 time blocks 
State d rawal between 2200 hours of 29 J uly 2012 and between 1000 hours to 1300 hours of31 

or 0230 ho urs of 30 J uly 2012) in which J uly 2012) in which overdrawal/under-
Under- overdrawal/underdrawal was made by drawal was made by States 
drawal States 

<100 MW 100<500 500<1000 > 1000 <100 100<500 500< 1000 >1000 
MW MW MW MW MW MW MW 

Northern Region 

Punjab 0 6 II 0 0 3 9 0 

I laryana 0 0 13 5 0 2 8 2 

UP 0 0 0 18 I I 0 0 

Rajasthan Over- 7 0 0 0 0 4 8 0 
drawal 

Uttarakhand 10 I 0 0 0 11 0 0 

Western Region 

Gujarat 0 I 15 I I 2 2 0 

MP 0 14 3 I I II 0 0 

Maharashtra 0 II 7 0 0 0 II I 

Chhallisgarh 9 7 0 0 0 12 0 0 

Goa Under- 16 0 0 0 I 0 0 0 

Dadra and drawal 18 0 0 0 12 0 0 0 
Nagar 
llaveli 

Daman and 18 0 0 0 12 0 0 0 
Diu 

I 90 



Annexure-7.7 

{As ref erred to in Para 7.4.5(b) & 7.4.1} 

NR Imports- Sta tement showing inter-se distribution of power fl ows among the links 

SI. No. In ter-regional Inter- regiona l links 2009-10 201 0- 11 2011 - 12 
corridors 

Power flow (in Share within Power flow Share within Power fl ow Share within 
MUs) the corridor (in MUs) the corridor (in MUs) the corridor 

(%age) (%age) (%age) 

I IVDC \'indh)achal bad, to bad, linl! 15-t 1.33 l-t.63 1573.78 15.59 1427.39 15.51 

220 kV Aurai)a-Malanpur 2.16 0.02 -t.21 0. 0-t 34.23 0.37 

210 kV Ujjain-Kota 1238.58 11.75 388.49 3.85 244.49 2.66 

I WR-NR -WOK V Agra-Gwalior 5990.96 56.85 7001.37 69.35 6622.30 71.98 

-took V Kankroli-/l!rda 176-t.83 16.75 1128.01 11.1 7 29-t.65 3.20 

-took V Bhinmal-Zcrda (). 00 ().00 0. ()() 0.00 577.02 6.27 

ub-total 10537.86 100.00 I 0095.86 I 00.00 9200.08 I 00.00 

400 kV Barh-Balia 0.00 0.00 0.00 0.00 782.7'2 5.6 1 

H VDC Sasaram back to back (Bypass 
w.c.r. I December 2008) 15 11.65 9.93 1359.09 9.21 929.77 6.66 

400KV Mu//afarpur-Gorakhpur 6127.18 40.27 5830.16 39.5 1 5491. 16 39.36 
2 I R- R 

220 132 kV lines 678.64 4.46 527.32 3.57 11 38.56 8.16 

400 kV Patna-Balia 3733. 13 24.53 4050.99 27.45 2746.95 19.69 

400 kV Biharshariff-Balia 3 16-t.98 20.80 2988.67 20.25 286 1.70 20.51 

Suh-total 15215.58 100.00 14756.23 100.00 13950.86 100.00 



\.D 
N 

Annexure - 7.8 

{As referred to in Para 7.4.5(d)} 

Proportion of Unscheduled Interchange among total power flows through key Inter-regiona l Corridors during 2009-10 to 2011-12 

WR-NR WR-ER WR-SR ER-NR 

No. of months in which UJ as a No. of months in which UI as a No. of months in which UI as a 
No. of months in which UI as a 

Year 
percentage of Actual Power Flow percentage of Actual Power Flow percentage of Actual Power Flow 

percentage of Actual Power Flow was 
was was was 

0-10% 
11 %- 3 1%-

> 50% 0- 10% 
11 %- 31 % -

> 50% 0-10% 
11 %- 3 1%-

> 50% 0- 10% 11 %-30% 
31 %-

> 50% 
30% 50% 30% 50% 30% 50% 50% 

2009- 10 I 5 4 2 0 0 0 12 6 0 I 5 I 10 I 0 

2010-11 I 3 4 4 0 0 0 12 10 2 0 0 3 6 2 I 

2011-1 2 2 4 2 4 0 2 2 8 12 0 0 0 6 4 I I 



Annexure- 7.9 

(As referred to in para 7.4.5 (d)) 

Extent of Utilization of Power Transfer Capability 2012-13 

(Figures in MW) 

WR-NR ER-NR ER-NER 

Month .\/Ion th- Actual Surplus Percentage Month- Actual Surplus Percentage Month- Actual Surplus Percentage 
wise ATC flow Capacity (Surplus wise ATC flow Capacity (Surplus wise ATC Flow Capacity (Surplus 

(ATC - C apacity I (ATC - Capacity I (ATC- Capacity I 
Actual ATC)XIOO Actual ATC) XIOO Actual ATC) XIOO 
flow) flow) Flow) 

Apr- I 2 1800 691.57 1108.-B 6 1.58 2500 1366. 83 1133. 17 45.33 400 34 2.1 1 57.89 14.-t 7 

May-12 2000 1152.61 847.39 42.37 2700 1983.53 716.-+7 26.54 450 3 11.68 138.32 30.74 

.J un-12 200() 14 72.63 "527.37 26.37 2800 1900. 18 899.82 32 14 465 173.3 1 291.69 62.7 .\ 

Jul-12 2000 I 809.38 190.62 9.53 3700 2400.5 1299.5 35.12 455 116.17 338.83 74.47 

Aug-12 2000 1265.42 734 .58 36 .73 4700 1782 29 18 62.09 455 141.72 313 .28 68.85 

Scp- 12 2000 1253.43 7-16.57 37.33 4700 18 16.64 2883.36 6 1.35 525 125.38 399.62 76.12 

Oct- 12 2200 1311.9 888.1 40.37 3700 2072.86 1627.1 4 43.98 565 94 .76 470.24 83.23 

Nov-12 2200 892.46 1307.54 59 .43 3200 1548.26 165 1.74 5 1.62 4 65 299.82 165 .1 8 35.52 

Dcc- 12 1400 852.82 5-l7. I 8 39.08 2700 1789.17 9 10.83 33.73 455 357.53 97.-t 7 2 1.42 

.J an-13 1500 2004.64 - - 2050 17 15.87 334. 13 16.30 4 15 345 .43 69.57 16.76 

Fcb-13 1500 1339.57 160.43 10.70 2400 1305.52 I 094.48 45.60 4 15 327.38 87.62 2 1. 11 

.'vtar-13 1500 1602.69 - - 2200 1332.66 867.34 39.42 365 422.04 - -

Surplus Month = 9 Surplus Month = 12 Surplus Month - 11 

Congestion Month 3 Congestion Month 0 Congestion Month = I 



Month 

Month-wise ATC 

Apr-12 700 

May- 12 700 

Jun- 12 700 

Jul- 12 700 

Aug- 12 700 

Sep- 12 700 

Oct-I 2 700 

ov-1 2 400 

Dec- 12 400 

Jan-1 3 11 00 

Feb-1 3 11 00 

Mar- 13 11 00 

I. Sign ' - ' denotes excess of Actual Flow over ATC. 

2. Percentage less than I 0% considered as congestion . 

4. ER - SR and WR-SR not included as these a re mainly HVDC Li nks. 

Actual Flow 

587.03 

6 19.5 

902. 18 

964. 11 

583.97 

396.7 1 

4 1. 16 

25 .72 

2.69 

52 .42 

23.36 

22.85 

W R-ER 

Surplus Capacity (ATC - Percentage (Surplus Capacity /ATC) 
Actual Flow) XIOO 

112.97 16. 14 

80 .5 11.50 

- -

- -

116.03 16.58 

303.29 43.33 

658.84 94. 12 

374.28 93.57 

397.3 I 99.33 

1047.58 95.23 

1076 .64 97.88 

1077 .1 5 97.92 

Surplus Month = I 0 

Congestio n Month = 2 
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Anncxurc - 7. 10 

{As referred to i11 Para 7..1.5 d(iii)} 

Energy Requirement vis a 11is Energy Ava ilability of Northern States and Net 

ovcrdrawal or undcrdranal during 2011-12 

State Name Requirement Availability Deficit(-) No. of Months Remarks 
in which there 

was Net 

(MUs) (MUs) (MUs) (%) Over Under 
drawl drawal 

Chandigarh 1568 1.56-l -4 -(J.3 3 9 ominal deficit. 
Genera lly in Under 

dra\\ I mode. 

Delhi 26.751 26.6 7-l -77 -(J.3 0 12 1\ominal deficit. Al" ays 
111 Under drav. I mode. 

llaryana 36.874 35.5-l I - 1.333 -3.6 JO 2 Deficll and Over dra" I 
in most or the months. 

H imachal 8.16 1 8.107 -54 -0.7 5 7 om inal deficit. Under 
Pradesh dra'' I in maj ority of 

months. 

.Jammu & 14.250 10.889 -3.361 -23 .6 6 6 I ligh deficit. Equal 
Kashmir pattern or Over dra'\I 

and Under dra\v I 

Punjab -l5.19 1 -l3. 792 -IJ99 -3 . 1 -l 8 Deficit. Yet Under dra\\ I 
in majority of' months. 

Rajast han 51A7-l -l9.-l9 I - 1.983 -3 .9 12 0 Deficit. 0\crdra\\l in all 
the months. 

ttar Pradesh 81 .339 72.1 16 -9.223 - 11 .3 9 3 High Ddlci t. lli gh 0\er 
drawl. 

Utt arakhancl 10513 10.208 -305 -2.9 10 2 Deficit. General ly in 
0\ er draw l mode. 
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List of abbreviations used in the Report 

SI. No. Term used in Description 
Report 

A 

I. AC Alternating Current 

2. ABT Availabili ty Based Tariff 

3. AC P Area Clearing Price 

4. ATC Available Transfer Capability 

B 

5. BOD Board of Directors 

6. BOQ Bi ll of Quant ity 

7. BPTA Bul k Power Transmission Agreement 

8. BSE Bombay Stock Exchange 

c 
9. CEA Central Electricity Authori ty 

10. CEO Chief Executive Offi cer 

11 . CERC Central Electricity Regulatory Commission 

12. CSGS Central Sector Generati ng Station 

13. Ckm Circuit Kilometer 

14. CMD Chainnan-cum-Managing Director 

15. CMG Corporate Monitoring Group 

16. CPCC Central Project Coordination and Control Centre 

17. CPS Es Central Public Sector Enterprises 

18. cs Contract Services 

19. CTE Chief Technical Examiner 

20. CTU Central Transmission Utility 

D 

2 1. DC Double Circuit 

22. DOCO Date of Commercial Operation 

23. DPR Detai led Project Report 

E 

24. ED Executive Director 

25. ER Eastern Region 

26. ERL DC Eastern Region Load Despatch Cent re 

27. ERP Enterprise Resource Planni ng 

28. ERSS Eastern Region System Strengthening Scheme 

F 

29. FPO Follow-on Public OfTer 

30. FR Feasibil ity Report 

/ 96 
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SI. No. Term used in Description 
Report 

G 

3 1 GD Gm! Disturbance 

32 1 
Gol Gm crnmcnt of India 

I 
H 

33 11\'DC 11 igh Voltage Direct Current 

I 

34. !DC I merest During Construction 

35. IFDC Incidental Expenditure during Constructi on 

36. IEHlr\ Indian Electrical and Llectron1c lanufacturers i\s~ociation 

37. IEGC Indian Electrici ty Grid Code 

38. ll::X Indian Energy Exchange 

39. llT Indian Institute of'Tcchnolog) 

40. IPO Initial Public Offer 

4 1. IPPs Independent Power Producers 

42. I GS Inter State Generating Station 

43. IT Information Technology 

K 

44. kV Kilo Volt 

45. KPI Kc) Performance Indicators 

46. k\Vh Kilo Wall I lour 

L 

47. LD Liquidated Damages 

48. LDC Load Despatch Cen tre 

49. LILO Loop In Loop Out 

50. LTA Long Term Access 

M 

51. MCP Market Clearing Pri ce 

52. MC Management Commillee 

53 . MIS Management In forma11on S) stem 

54. M w Master et work 

55. Mo Er linistry of Environment and rorcst 

56. loP Miniwy of Power 

57. MO Memorandum of Understanding 

58. MPR Monthly Progress Report 

59 . 1PSE-.B Madhya Pradesh State [lectricity Board 

60. MT Metric Tonne 

61. ITO\ Medium Term Open \ cccss -
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62. MUs Mi ll ion Uni ts 

63 . MVA Mega Volt /\mpere 

64 . MW Mega Watt 

N 

65 . EP ational Electricity Plan 

66. ERC orth American Electrical Reliabil ity Counci l 

67. ER orth Easte rn Region 

68. ER LDC Orth Eastern Region Load Despatch Centre 

69. IT otice In viting Tender 

70. LDC ational Load Despatch Centre 

71. PTI ational Power Training Institute 

n R orthern Region 

73. RLDC orthern Region Load Despatch Centre 

7-l. RPC orthem Regional PO\\ er Committee 

75 . RSS orthern Region System Strengthening 

76. SE ationa l Stock Exchange 

0 

77 occ Operation Coordination sub-committee 

p 

78. PAT Profit Alier Tax 

79. PESM Planning Environment and Social Management 

80. PGCIL Powergrid Corporation of Ind ia Lim ited 

81. POSOCO Power System Operation Corporation Limited 

82. PSDF Power System Development Fund 

83. PRM Project Review Meeting 

84. PXIL Power Exchange India Limited 

Q 
85 QR Qualifying Requirement 

R 

86. RLDC Regional Load Despatch Centre 

87. RM Reliability Margin 

88. RoE Return on Equity 

89. ROW Right of Way 

90. RPC Regional Power Committee 

9 1. RPM Re\ olutions Per Minute 

92. RTU Remote Terminal Unit 

93. R&D Research & Development 

I gs 
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s 
9-1 . SC inglc Circuit 

95. SC I\ DA Supen isor} Control and Data Acquisition 

96. SC PSP Standing Committee for Po\1 er System Planning 

97. SOR Schedule or Rates 

98. SLDC State Load Despatch Centre 

99. SP Special Protection Sd1eme 

I 00. SPU State PO\\ Cr Uti lity 

IOI . SR LDC Southern Region Load Despatch Centre 

101. SR Southern Region System Strengthening 

IOJ. SR Southern Region 

104. STOA Short Term Open Access 

105. STU State Transmission Utility 

T 

106. TPS Then11al Power Station 

I 07. TTC Total Transfer Capabilit) 

u 
108. UI Unscheduled Interchange 

109. UMPP Ultra lega Power Project 

110. UPPCL Uttar Pradesh Power Corporation Limi ted 

w 
111. WPPP Work and Procurement Policy & Procedure 

11 1. WRLDC We tern Region Load Despatch Centre 

1 I J. WR Western Region 

114. WRSS Western Region System Strengthening Scheme 
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s. Technical Terms 
No 

I A\ai labi lit ~ Based Tariff 
(ABT) 

2 Alternating Current (AC) 

3 Arca lea ring Price 
(A P) 

4 Available Transfer 
Capab ility (ATC) 

5 Angu lar 'ieparation 

-
6 Bottling of po\\ er 

7 Black !\tart 

8 Bottom up approach 

9 Congestion 

10 Circuit kilometer (ckm) 

11 Ca'lcacle tripping 

12 Central Transmission 
tilit~ 

13 Contingenc~ 

14 Direct C urrent (DC) 

15 Double Circuit (DC) 

/ 100 

Description 

r 1nancial settlemelll ol energ) e.\change acros!> the Grid i carried out 
called A'ailabil it) Based Tariff. ABT comprises 
capacity charge, towards re imbursement of fhcd 
d lo the plant 's declared ca pacity to supply M Ws. 

through a mechanism 
three components: (a) 
cost of' the plant. linkc 
( b) energy charge. to rci mbu rse the fuel co t for scheduled generation. and 

iange ( U I ) charge, a payment for de\ iations from 
ndcnt on the system frequency. 

(c) Unscheduled lntcrcl 
schedule. at a rate dcpc 

---------! 
t\ltcrnating Curre111 · or AC changes period1call)' '' ith time. 

Arca clearing price is ti ie clearing price for elcctnc 1l) transacted through 
ie respccti\e bid areas. pcm er e.\changes. for ti 

-------------< 
Avail<lble Transfer cap, abil ity is equal to Total transfe r capabil ity minus 
transmi ssion reliability margin fixed corridor-w ise by ational Load 
Despatch Centre to enst ire that the interconnected ne!M>rk is secure under 

iccrtain ties in system condi tions. a reasonable range or u1 

The rotor of generator s connected to the grid run at the same electrical 
iiall disturbance affect mg the speed. restoratl\ e 
rotors to the same speed. I Im\ e\ er. for large 
ti\ c forces may be unable to bring all the generators 
this happens. the angular di rt i.:rence between the 
rcasi ng (Angular separa tion) which causes large 
d PO\\ er no\\ in lines. 

speed and in case of s1 
forces bring back the 
dist urbances, the restora 
to the same speed. I f' 
generators goes on inc 
variations in \Oltage an 

1\n) con traint in the 
load leads to a situation 

transmission chain from generation of po'' er to 
''here generation has to be backed dtn\ n. This is 
r pcm er. referred to as bollhng o 

-------
Building the Grid alie r a grid collapse is termed as 'hlack start· of the 
Grid 

Under this approach u sec.I in restoration of power fo lio\\ ing partial or 
k start facili ty available'' ithin the region among 
iermal po'' er stations 1s used to start producing 
step by step and blocks of restored areas arc built 

total grid collapse. blac 
hydro. gas and some ti 
po\\ er. loads are added 
progrcssi' el) . 

Cl:RC Regulations deli nc congestion as a situauon '' here the demand for 
:-.cccds the avai lable transfer capabi lit) . transmiss ion capacity e. ______ __, 

Product of the number 
the length of transmissi 

or ci rcuits forming part or a transmission line and 
on lmc in ki lometre. 

L ncont rolled UCCCSSI\ c loss or system elements triggered b~ an incident. 
s 111 '' idc spread sen ice 1111crruption '' h1ch cannot 
ent1all) spreading bc)ond an area pre-determined 

Cascade tripping result 
be restrained from sequ 
b) appropriate studies. 

Clause 2( I 0) of the El ectnci ty Act. 2003 defines Central rransmission 
cnt company'' hich the Central Gmcmment ma) 
i ( I) or section 38 of the /\ct. 

Utility as an) GO\ernm 
not ily under sub- cct101 
PCiCIL has been not ificd hy the Central Ge)\ ernmcnt as Central 
Transmission ti lit) . 

L nc\pectcd failure or< 
transmission line. c1rct 

Hllage of S) stem components. such as a generator. 
111 breaker. S\\ itch. or other electrical element. ,\ 
icludc multiple components. '' h1ch are related b) 
iultancous component outages. 

con1111genc) also ma) 11 

situations leading to sin - _______ ., 
Direct Current or DC i ... ... tcady and docs not change" ith time. _ _____ ., 
A double-circuit transm ission li ne has t\\O circuits. 
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16 Element J\ny electric device with terminals that may be connected to other electric 
de\ ice!>. such as a generators. transformer. circuit. ci rcuit breaker. etc. 

17 Energy Emergency A condition when a system or pO\\ er pool does not ha\ e adequate en erg) 
resources to supply its customers' expected energy requirements. 

18 Feasibility Report (FR) Feasibility report is a document containing C\ aluation and analysis of 
the potential of proposed project based on extensive investigat ion and 
research to support the process of decision making. 

19 Frequency The number of eomplete alternations or cycles per second of an alternating 
current measured in hert1. The standard frequency in India is 50 111'. 

20 Grid disturbance J\ Grid Disturbance (GD) is a slate of the power system under which a set 
or generating un its/transmission elements trip in an abrupt and unplanned 
manner affecting the power supply in a large area ancl/or causing the 
system parameters to de\ iatc from the normal 'alues in a wider range. 

21 High Voltage Direct HVDC system comprises of point-to-point lines through which system 
Current (H\'DC) system operators can regulate llO\\ of electricity. 

11 Infirm power PO\\ er generated by a pO\\ er station prior Lo its date of commercial 
operation. 

23 Inter Regional lines Lines connecting two regions are called Inter Regional lines. 

24 Intra Regional lines Transmission lines connecting locations wi thin the region are called Intra 
regional lines. 

25 Long Term Access Long Term Access ( LTA) means the right to use the inter-state transmission 
system for a period exceeding 12 years but not exceedi ng 25 years. 

26 Lo ng tic Long tie means Transmission link longer in length and tying /connecting 
two regions. 

'27 Load Shedding The process of deliberately remo\ ing (either manually or automatically) 
pre-selected customer demand from a power system in response to a 
abnormal condit ion, to maintain the integrity of the system and minimize 
O\crall outages. 

28 Lightin g Up Lighti ng up is used in the context of coal fi red generating units and refers 
to the starting up of the boilers using o il (could be ei ther Light Diesel Oil 
or Low Sulphur Heavy Stock or Heavy furnace Oil) depend ing on the 
boiler design. Only alter this process is complete. the steam turbine can be 
rolled and the generator synchronized to the main grid. 

29 Load The amount of electric power delivered or required at any specific point or 
points on a system. The requi rement originates at the energy-consuming 
equipment of the consumers. 

30 Market clearing Price The market clearing price is the clearing price for cleared transactions in 
(MC P) the whole market when there is no congestion. 

31 MNW Master ctwork (MNW) of the projects indicating contract wise elates 
for start and fi nish of various act ivi ties such as award . commencement of 
supply/erection, completion of supply/erection. etc. 

"? -'~ MVA MYA i.e .. mega volt ampere is a uni t of measurement of apparent power 
in an electrical circuit. This unit or measurement can be used only in AC 
circuits. Transformers used in power transmission are rated in MVA. 

33 Million Unit (:\fU) Kilowatt-hour (kWh). i.e. one kilowatt of power expended fo r one hour of 
time. is called a 'Unit' . A collection of one mill ion units is called ·MU'. 

34 N-1 Cr iter ion Power system operation is based on a principle called 'N- 1 cri terion 
as per \\ hich transfer capabi lity is assessed considering outage of the 
most important element. This ensures that the system remains in secure 
condition even after loss of the most important generator or transmission 
rac ility. 
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35 O pen Access 

36 O p en line 

37 O fflin c Simula tio n 

38 Over drawal 

39 O utage 

40 Power swing 

41 Power Utility 

42 Rating 

43 Relia bility 

44 Relia bility Ma rgin (RM) 

45 Right of Way (ROW) 

46 SCADA 

4 7 Single Contingency 

48 Syn ch roniza tion 

Descr iption 

Open access means the non-discriminatory provision for the use of 
transmission lines or di stribution system or associated fac ili ties with 
such lines or system by any licensee or consumer or a person engaged in 
generation in accordance with the regulations specified by the Appropriate 
Commission. 

Open line means a line taken ofT the grid through a switch ing 
mechanism. 

Power system engineers use a technique called power fl ow simulation to 
reproduce known operating conditions at a specific time by calibrati ng 
an initial simulation to observe voltage and line flows. The calibrated 
simulation can then be used to answer 'v.hat if' questions to determ ine 
whether the system was in safe operating state at that ti me. 

Over drawal means util iz ing more than their share or centra l sector 
generat ion by discoms. 

The period during which a generating un it. transmission line, or other 
fac il ity is out of service. Outages are of th ree types (i) Planned outage: 
It re rers to outage for carrying out maintenance work, construction 
re lated activities e/c.( ii) Forced outage: a condit ion in which the element 
is unavailable due to unanticipated fai lure. (i ii) Emergency outage: the 
element is taken out of serv ice to carry out urgent repairs etc. 

Rotors or synchronous machines interconnected by AC lines tend to 
run at the same electrical speed in steady state. When the power system 
experiences small disturbances, restorative torques bring back the 
machines to synchronism (i.e. same electrical speed). This response is 
characterized by an osci llatory behavior since the underlying equations 
which determine the transient behavior are like those of a spring-mass 
system. The osci llations arc called 'swings' and are seen in practically 
al l parameters including line power fl ows. The oscil lations die do' ' n if 
damping is adeq uate. 

The enti ty that owns or operates fac ili ties for generation, transmission, 
dist ribution, or sale or electric energy primari ly for use by the public. 

The operat ional limits of an electric system fac ili ty or element under a set 
of specifi ed condit ions. 

Reliabili ty refers to the degree of performance of the elements of the bulk 
electric system that results in adequate and secure de li very of electricity 
to the consumers. Electric system reliability can be assessed through two 
indicators vi::., adequacy and security. 

Reliabili ty Margin (RM) means the amount of margin kept in the total 
transfer capabi li ty necessary to ensure that the in terconnected transmission 
network is secure under a reasonable range of uncertainties in system 
conditions. 

Right of Way (ROW) with reference to transmission projects means right 
for placing of electric lines for transmission or electricity along the path 
through which such lines pass th rough. 

Supervisory Control and Data Acquisi tion System: a system of remote 
control and telemetry used to moni tor and control the electric system. 

Sudden, unexpected fai lure or outage of a system facili ty or element 
(generating unit. transmission line, transformer, etc.). 

In an alternating current electric power system, synchronization is the 
process of matching the speed and frequency of a generator or other 
source of power to a running network. 
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49 Schcdukd PmH~r Po\\Cr ... 1at111n" aml d1 ... 1nhu1111n util1t1c" infonn thc1r 111tcntkd quantum 

111 gcncr,tl1on and dr;mal rc ... pect1\d) for the nl!\l da) to I I)( .., 11f their 
control area I [)(_ ... m,llch the generation and dra\\al ol all util111e ... 111 their 
control area "1th relcrence to the po\\cr transrer capabil1t} and prepare 
the schedule cach d.1). for thc next da) . For scheduling, a da) 1s d1' ided 
into W1 time block.... each of 15 minutcs duration . rhus, the 'Schedu le ' 

-------t--
50 Short tic I 

;, " pmgn•m """ " t<u l he ""'""'; "" "" ;°'" """ d ;, ,,; """"" ""I ;1 ;"_ 1 

l nerg) e\cha nges a ... pe1 the schedule is referred to as scheduled po" er. 

~hort ti c mcan ... I ra1N111ssum l111k 'honer in length and tying connectmg 

51 

52 
,___ -

53 

54 

l\\ o region" 
-----+-

Short rum Open Access . \ccess prm 1dcd to a generator or seller of pl)\\ er for trans1111s ... 1on of 
ptm cr for a ... 110rt term period (1 t ' for a period up to one month at a lime). 

)~()('() is the 0.odal agency for grant of short term open access under 
r RC lkgula11on .... 

Sin:.,:lc circui ... 111glc c1rcu1t tran..,1111 ... ..,1011 l111e has onl) one c1 rcu11. 

Special protection scheme I ,\n automat1e pn11cc11on s) stem designed to detect abnonn,11 or pre 
(SPS) d n11111ed system cond11wm •. and tal-.e correcll\ e act ions other than and . . Cle 

Tramfcr Capability 

or 111 addition Ill the 1 ... obt1on or f'aulted components. 

lran -;fer capabil11y relcr ... Ill the amount or elcctnc pO\\Cr th.ll can be 
cd through a transm1ss1on network rrorn one place lo another ha\ ing 
rd lo rcliabi lil) cons1dcrations. 

pass 
reg.a 

- >- ------
55 Trnn\mis~ion Capacity 

56 Tran,mi"ion Corridor 

57 Tran'licnt Stabilit) 

58 Trip 

59 Total Transfer C'apabilit) 
(TTC) 

60 Top do\\ n approach 

6 1 Unscheduled Interchange 

--
62 Undcrdra\\al 

63 \ 'olta:.,:c 

·1 ran smiss1on CapaCll) IS equal lo Summation or ratings or llldi\ 1dual 
I 111es 

\111 ntcrconnectcd group oi'lmcs and associated equ1p1m:nt tl1r mmcmcnt 
am.fer or electric energ) bet" een points of suppl) and p01nh at\\ h1ch 
transformed for dell\ cry to customer'> or is dell\ cred to other electric 
cm. 

or tr, 
ll I\ 

'>)st 

The ab1 lily or an electric !->)stem to maintain S) nchronism bet\\ ccn its 
s \\hen sub.1ectcd to a disturbance and to regam a state of equi librium 
\\ 111g the disturbance 

part. 
fol lo 

Rcfi.: r-. lo the automatic opening or the conducting path prm 1ded b) a 
s1111ss1on lme b~ the circuit breaker. These openings or "tnps" arc to 
eel the trans1111 ion line during faulted cond111ons. 

tran. 
prot 

Tota I Transfer Capabili t) or a transmission net\\ ork means the .imount or 
ric power that can be transferred reliably O\er the inter-control area elect 

tran. sm ission system under a given set or operating conditions considering 
·ffcct or occurrence of' the worst credible contingency. I lere credible 
ingcncy means the 111..cly-to-happen contingency, "h1ch \\Ould 
·t the Total Tran., fer Capabilit) or the inter-control area transmission 
cm. 

the c 
cont 
affec 
S) \ l 

Top 
total 

do" n approach adopted 111 restoration of po" er fol lt1\\ mg a pamal or 
grid collapse 111\ oh es taking po" er from other reg1011s \\ h1ch rcmam 
cctcd to 111111a1e restoration in the affected region. con n 

Uns chcduled Interchange (U I) is the under Ora,\ al O\er dra,,al or under 
tion/ovcr injection" hen compared to the chedulcd pcm er 111.JCC 

-----I 

Und er drawal mean rnl..1ng less than its share or central sector generation 
ate di scoms b) st 

The electrical f(xce. or "pressure," that causes current to Ihm 111 a circuit , 
sured 111 \oils. mca. 



• 

-


