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FROM THE CHAIRPERSON

CEA has taken many new initiatives for the development of power sector in
the country during the year 2005-06, which was the penultimate year of the 10th

Plan.

In fulfillment of its obligations under section 3(4) of the Electricity Act,
2003, CEA prepared ‘National Electricity Plan’ covering detailed generation
programme upto the end of 11th Plan together with a prospective generation
programme for 12th Plan and a ‘National Electricity Plan –Transmission’ covering
transmission programme upto the end of 11th Plan  and submitted to Ministry of
Power for approval.

The transmission planning is mainly aimed at evolving a National Power Grid to facilitate free flow of
power across regional boundaries, raising the transmission voltage from 400 kV to 765 kV for enhancing
transmission capability and setting up of +800kV HVDC bipole for evacuation of bulk power from North
Eastern Region.

Under the 50,000 MW Hydro Electric Initiative, after completion of 162 Preliminary Feasibility Reports
for Hydro Electric Projects with an aggregate capacity of  47930 MW, action was initiated on 77 schemes
(33951 MW) for Survey & Investigation and preparation of Detailed Project Report (DPR) through various
agencies so that these projects can yield benefits in 11th Plan and beyond.  CEA is monitoring the progress of
preparation of the DPRs.  In the year   2005-06, concurrence to three hydro electric schemes totaling 913
MW capacity was accorded.

An initiative for environment friendly thermal capacity development of 100,000 MW was proposed
with the aim to provide power to all by 2012. For the purpose, a shelf of sites for setting up thermal power
stations was prepared based on the studies carried out by CMPDI for large pit-head stations and NRSA for
coastal stations. During 2005-06, 11 more sites with proposed installed capacity of 17615 MW have been
identified. CEA is closely associated with development of coal based Ultra Mega Power Projects, each with
a capacity of 4000MW tariff based competitive bidding.  These projects would utilize supercritical technology
for achieving higher efficiency and reducing greenhouse gas emissions.  Preliminary works   on 3 Ultra-Mega
Pit-head Projects and 4 Coastal Projects have already commenced. These measures would significantly contribute
in bridging the gap between demand and supply of power in the years to come.

During the year 2005-06, electricity generation of 617 BU was achieved as against      587 BU during
the previous year recording a growth rate of over 5%.  During the year, all-India Plant Load Factor (PLF) of
73.6% was achieved at the thermal power stations.  Forty nine (49) thermal power stations achieved the PLF
higher than the all-India average out of which thirty six (36) achieved PLF of above 80%. To improve the PLF
of low performing generating stations, an Action Plan under ‘Parternership in Excellence (PIE)’ has been
drawn up.  Under this programme, organizations which have excelled in thermal power generation are helping
26 Nos. thermal power stations operating below a PLF of 60% to improve their performance.  The programme
covers short, medium and long-term measures which are being monitored and coordinated by CEA.



CEA has been closely monitoring the progress of construction of thermal and hydro projects identified
for commissioning during 10th and 11th Plans for their timely completion.  Nodal officers have been appointed
for each project who visit and monitor the progress of construction regularly to identify bottlenecks, if any, and
take up with the concerned agencies for necessary remedial measures.

CEA (Installation and Operation of Meters) Regulations, 2006 were issued after taking into account
views of the stakeholders.  The Regulations envisage installation of static type meters with higher accuracy and
reliability and can provide useful information to the utilities.

To facilitate utilization of surplus power from the captive power plants, CEA held meetings in all the
regions of the country to resolve various technical and commercial issues.  A workshop was subsequently
organized in March 2006 with various stakeholders in this regard.

With the view to develop and promote spirit of competitiveness among various activities in power
sector, the existing award schemes comprising of “Meritorious Productivity Award for Thermal Stations” and
“Incentive Award for Efficient & Economic Operation of Thermal Power Stations” have been replaced with
“Comprehensive Award Scheme for Power Sector” with effect from 2004-05.  The new award scheme
recognizes excellence in performance in all important areas of power sector such as thermal power station
performance, hydro power station performance, transmission system availability, nuclear power station
performance, distribution company performance and early completion of thermal & hydro generation and
transmission projects.  Under the scheme, MoP, based on the recommendations of CEA, has approved a total
of twenty awards for the year 2004-05.

To encourage use of Hindi in official work in CEA, Rajbhasha shields were awarded to 12 divisions /
sections doing maximum work in Hindi. During the year 2005-06, nine (9) Hindi workshops were organized in
which 158 officers and 48 officials participated.

I express my deep appreciation for the committed efforts put in by one and all in CEA in accomplishment
of the above tasks and hope that they will continue to work with the same zeal and devotion for the development
of power sector in the country.

July 2006

(Rakesh Nath)
Chairperson, CEA
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CHAPTER – 1

ORGANISATION

1.1 Organisation of CEA

1.1.1 The Central Electricity Authority (CEA) is a
statutory organisation originally constituted under
section 3(1) of the repealed Electricity (Supply)
Act, 1948 since substituted by section 70 of the
Electricity Act, 2003. It was established as a part-
time body in the year 1951 and made a full- time
body in the year 1975.

1.1.2 As per section 70(3) of the Electricity Act,
2003, Authority shall consist of not more than 14
members (including its Chairperson) of whom not
more than eight shall be full-time Members to be
appointed by the Central Government.

1.1.3 CEA is headed by a Chairperson who is the
Chief Executive of the Authority, oversees largely
the development of Power Sector in the country.
A Secretary, appointed by the Authority with the
approval of the Central Government under section
72 of Electricity Act 2003, assists him in the
discharge of CEA’s statutory functions. The
Secretary also assists the Chairperson in all
matters pertaining to administration and technical
matters including Human Resource Development
and concurrence of hydro power projects etc.
There are six (6) wings in CEA namely Planning,
Hydro, Thermal, Grid Operation & Distribution,
Economic & Commercial and Power System each
headed by a Member of the Authority. Under each
Member, there are technical divisions each headed
by an officer of the rank of Chief Engineer. At
present, there are twenty-seven divisions in CEA
headquarter at New Delhi. The Co-ordination
division reports directly to the Chairperson.

1.1.4 Sub-ordinate offices of CEA

There are 14 subordinate offices of CEA
located in various parts of the country.

A) Regional Inspectorial Organisation
(RIO)

Under Chief Engineer (EI) in Power System
Wing, five (5) Regional Inspectorial Organisation
(RIO) offices, each headed by an officer of the
rank of Superintending Engineer function at New
Delhi, Mumbai, Chennai, Kolkata and Shillong
to inspect the HT installations of the Central
Government.

B) Regional Power Survey Organisation
(RPSO)

Four (4) Regional Power Survey
Organisation (RPSO) offices, each headed by an
officer of the rank of Deputy Director function at
New Delhi, Mumbai, Bangalore and Kolkata
under Chief Engineer (DMLF) in the Planning
Wing to carry out surveys to forecast the demand
of power in their respective regions.

C) Regional Power Committees (RPCs)

Five (5) Regional Power Committees
(RPCs) each headed by a Member Secretary, an
officer of the rank of the Chief Engineer, are
functioning at New Delhi, Mumbai, Bangalore,
Kolkata and Shillong to facilitate the integrated
operation of the Regional Electricity Grids. All
the Regional Power Committees, except North
Eastern RPC at Shillong have their own office
building and staff quarters. Land measuring 10.5
acres was jointly purchased by NERPC and
PowerGrid at Shillong for office-cum-residential
complexes of NERPC and NERLDC. Out of this,
about 1.9 acres of land has been kept for office-
cum-residential complex of NERPC, Shillong
after deduction of land for common areas between
NERPC and NERLDC. The construction of
office-cum-residential complex for NERPC
Secretariat would commence shortly.
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1.2 Functions of CEA

The functions and duties of the Authority
are delineated under section 73 of the Electricity
Act, 2003. Besides, CEA has to discharge various
other functions as well under sections 3, 7, 8, 53,
55 and 177 of the Act.

Section 73 - Functions and Duties of the
Authority

a) advise the Central Government on the matters
relating to the national electricity policy,
formulate short-term and perspective plans for
development of the electricity system and
coordinate the activities of the planning
agencies for the optimal utilization of
resources to subserve the interests of the
national economy and to provide reliable and
affordable electricity to all consumers;

b) specify the technical standards for
construction of electrical plants, electric lines
and connectivity to the grid;

c) specify the safety requirements for
construction, operation and maintenance of
electrical plants and electric lines;

d) specify the Grid Standards for operation and
maintenance of transmission lines;

e) specify the conditions for installation of
meters for transmission and supply of
electricity;

f) promote and assist in the timely completion
of schemes and projects for improving and
augmenting the electricity system;

g) promote measures for advancing the skills of
persons engaged in electricity industry;

h) advise Central Government on any matter on
which its advice is sought or make
recommendation to that Government on any
matter if, in the opinion of the Authority,
the recommendation would help in improving
the generation, transmission, trading,
distribution and utilization of electricity;

i) collect and record the data concerning the
generation, transmission, trading, distribution
and utilization of electricity and carry out
studies relating to cost, efficiency,
competitiveness and such like matters;

j) make public from time to time the information
secured under this Act, and provide for the
publication of reports and investigations;

k) promote research in matters affecting the
generation, transmission, distribution and
trading of electricity;

l) carry out, or cause to be carried out, any
investigation for the purpose of generating or
transmitting or distributing electricity;

m) advise any State Government, licensees or the
generating companies on such matters which
shall enable them to operate and maintain the
electricity system under their ownership or
control in an improved manner and where
necessary, in coordination with any other
Government, licensee or the generating
company owning or having the control of
another electricity system;

n) advise the Appropriate Government and the
Appropriate Commission on all technical
matters relating to generation, transmission
and distribution of electricity; and

o) discharge such other functions as may be
provided under this Act.

In addition to above functions and duties,
CEA has to perform the following functions in
terms of the under mentioned sections of the
Electricity Act, 2003:-

Section 3 -  National Electricity Policy And
Plan

(1) The Central Government shall, from time to
time, prepare the National Electricity Policy
and tariff policy, in consultation with the State
Governments and the Authority for
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development of the power system based on
optimal utilization of resources such as coal,
natural gas, nuclear substances or materials,
hydro and renewable sources of energy,

(2) The Central Government shall publish the
National Electricity Policy and tariff policy
from time to time.

(3) The Central Government may, from, time to
time, in consultation with the State
Governments and the Authority, review or
revise the National Electricity Policy referred
to in sub-section (1).

(4) The Authority shall prepare a National
Electricity Plan in accordance with the
National Electricity Policy and notify such
plan once in five years.

PROVIDED that the Authority while
preparing the National Electricity Plan shall
publish the draft National Electricity Plan and
invite suggestions and objections thereon from
licensees, generating companies and the public
within such time as may be prescribed;

PROVIDED FURTHER that the Authority
shall –

(a) notify the plan after obtaining the approval of
the Central Government;

(b) revise the plan incorporating therein
directions, if any, given by the Govt. while
granting approval under clause (a).

(5) The Authority may review or revise the
National Electricity Plan in accordance with
the National Electricity Policy.

Section 8 - Hydro-Electric Generation

(1) Any generating company intending to set up
a hydro-generating station shall prepare and
submit to the Authority for its concurrence, a
scheme estimated to involve a capital
expenditure exceeding such sum, as may be

fixed by the Central Government, from time-
to time, by notification.

(2) The Authority shall, before concurring in any
scheme submitted to it under sub-section (1)
particular regard to, whether or not in its
opinion:

a) The proposed river-works will prejudice the
prospects for the best ultimate development
of the river or its tributaries for power
generation, consistent with the requirements
of drinking water, irrigation, navigation, flood-
control, or other public purposes, and for this
purpose the Authority shall satisfy itself, after
consultation with the State Government, the
Central Government, or such other agencies
as it may deem appropriate, that an adequate
study has been made of the optimum location
of dams and other river-works;

b) the proposed scheme meets, the norms
regarding dam design and safety.

(3) Where a multi-purpose scheme for the
development of any river in any region is in
operation, the State Government and the
generating company shall co-ordinate their
activities with the activities of the person
responsible for such scheme in so far as they
are inter-related.

Section 53 - Provision Relating To Safety
and Electricity Supply

The Authority may in consultation with the
State Governments, specify suitable
measures for-

a) protecting the public (including the person
engaged in the generation, transmission or
distribution or trading) from dangers arising
from the generation, transmission or
distribution or trading of electricity, or use of
electricity supplied or installation,
maintenance or use of any electric line of
electrical plant ;
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b) eliminating or reducing the risks of personal
injury to any person, or damage to property
of any person or interference with use of such
property;

c) prohibiting the supply or transmission of
electricity except by means of a system which
conforms to the specification as may be
specified;

d) giving a notice in the specified form to the
Appropriate Commission and the Electrical
Inspector, of accidents and failures of supplies
or transmission of electricity;

e) keeping by a generating company or licensee
the maps, plant and sections relating to supply
or transmission of electricity;

f) inspection of maps, plans and sections by any
person authorized by it or by Electrical
Inspector or by any person on payment of
specified fee;

g) specifying action to be taken in relation to any
electric line or electrical plant, or any electrical
appliance under the control of a consumer for
the purpose of eliminating or reducing the risk
of personal injury or damage to property or
interference with its use;

Section 55 - Use, etc. of Meters

(2) For proper accounting and audit in the
generation, transmission and distribution or
trading of electricity, the Authority may
direct the installation of meters, by a
generating company or licensee at such
stages of generation, transmission or
distribution or trading of electricity and at
such locations of generation, transmission or
distribution or trading, as it may deem
necessary.

Section 177- Powers of Authority to Make
Regulations

1) The Authority may, by notification, make
regulations consistent with this Act and the

rules generally to carry out the provisions of
this Act.

2) In particular and without prejudice to the
generality of the power conferred in sub-sec.
(1), such regulations may provide for all or
any of the following matters, mainly :-

a) the Grid Standards under section 34;

b) suitable measures relating to safety and
electricity supply under section 53;

c) the installation and operation of meters under
section 55;

d) the rules of procedure for transaction of
business under sub-section (9) of section 70;

e) the technical standards for construction of
electrical plants and electric lines and
connectivity to the grid under clause (b) of
section 73;

f) the form and manner in which and the time at
which the State Government and licensees
shall furnish statistics, returns or other
information under section 74;

g) any other matter which is to be, or may be,
specified;

(3) All regulations made by the Authority under
this Act shall be subject to the conditions of
previous publication.

1.3Broad Functional Areas of work of
Chairperson and the Members of the
Authority

Chairperson

Chairperson is the Chief Executive of the
Authority.

Member (Planning)

Formulation of National Electricity Plan;
integrated resource planning; coordinating the
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activities of Planning agencies for optimization
of resource utilization; formulation of short,
medium and long term power plans; long and
short term demand forecast and sensitivity
studies; material and manpower planning; coal,
oil and gas linkages to power projects; surveys
for power demand growth; identification and
testing of co-lateral parameters for economic
model for demand forecasting; collection,
compilation and publication of statistics of
Power Sector; securitisation of resources/ fuel
availability and fuel efficiency with the support
of emerging technologies; modernisation of
project management; concepts of skill
development; pro-active technology forecasting
approaches; research and development in Power
Sector, co-ordination with multiple agencies
involved in research and development activities,
energy conservation; energy auditing;
environmental aspects of thermal projects;
coordination of fuel oil/ liquid fuel supplies; coal
quantity and quality control; etc.

Member (Thermal)

Overall thermal power development in the
country; updating, development and evaluation
of thermal technologies; design and engineering
of thermal projects; quality assurance standards
and plans; preparation of model documents and
standards; thermal projects investigation and ash
utilization; monitoring of construction and
stabilization of thermal projects and suggesting
remedial measures to problems involved;
renovation, modernisation and life extension
programmes of thermal generating stations;
making operating norms for thermal generating
stations etc.

Member (Hydro)

Overall hydro power development in the
country; technical appraisal of hydro-electric
projects; integrated planning for utilization of

water resources; assessment of hydro potential;
assistance to States on investigation and project
report preparation; construction & investigation,
monitoring of hydro projects and suggesting
remedial measures to problems involved;
updating, development and evaluation of hydro
technologies; environmental aspects of hydro
projects; quality assurance plans and
standardisation, design and engineering of hydro
projects; renovation, modernisation and uprating
of hydro stations; co-operation with neighbouring
countries of Nepal, Bhutan and Myanmar for
development of water resources for mutual
benefits; etc.

Member (Power System)

Planning and development of Transmission
system consistent with national power plans;
studies for the purpose of appraisal of
transmission projects; transmission technology
development; design and engineering;
standardisation and preparation of model
document; renovation and modernisation of
transmission schemes; construction monitoring of
transmission projects; inspection of existing
electrical installations in Union Territories and
Central Government Departments; investigation
of accidents on electrical installations and
suggesting remedial measures for their
minimisation and prevention etc.

Member (Grid Operation & Distribution)

Formulation of policies for safe, secure and
economic operation of regional grids; integrated
operation, co-ordination of five regional grids
through Regional Power Committees (RPCs);
monitoring of delivery of shares from Central Sector
projects; intra and inter-regional exchange of power;
regional energy accounting; load generation balance;
investigation of grid disturbances; matters relating
Accelerated Power Development and Reforms
Programme (APDRP) in J&K; monitoring of rural
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electrification programme; all matters relating to
power development in union territories;
telecommunication in Power Sector;
telecommunication data acquisition and software
support; operation monitoring and performance
review of thermal power stations; updating of
maintenance procedures; generation data collection;
performance analysis; maintenance monitoring etc

Member (Economic & Commercial)

Economic evaluation of power policies and
projects; appraisal of tariff for Nuclear Power
Stations; financial packages; financial parameters;
interest during construction and completed cost;
examination of bulk power tariff structure;
performance of SEBs; scrutiny for import duty
exemption; certification of deemed export benefit;
co-ordination for externally aided schemes;
examination of Power Purchase Agreements,
advice on legal matters, etc.

Secretary

The Secretary, CEA appointed by the
Government, assists in the discharge of CEA’s
statutory functions. The Secretary also assists the
Chairman in all matters pertaining to
administration and technical matters including
Human Resource Development and techno-
economic appraisal and concurrence of power
projects etc.

1.4 Personnel and Administration

The total staff strength of CEA as on
31.03.2006 was 1462 against sanctioned posts of
1699 (leaving 237 posts unfilled) comprising 698
filled technical posts as against sanctioned
technical posts of 844. Summarized position of
organisation’s strength is shown in the following
table:

1.4.1 Representation of women in CEA

CEA had a total of 268 women employees

as on 31.03.2006. The group wise number of
women employees is shown in the table:

Sanctioned Posts Filled Posts
Office Technical Non-Tech. Total Technical Non-Tech. Total

Head-Quarters 695 671 1366 583 593 1176

Sub-Offices 149 184 333 115 171 286

Total 844 855 1699 698 764 1462

As on 31-03-2006

Category No. of Govt. Employees No. of women employees % age
Sanctioned Filled

Group A 534 438  15  3.4

Group B 452 404 119 26.03

Group C 486 404 117 27.59

Group D 227 216  17  7.87

Total 1699 1462 268 18.33

As on 31-03-2006
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1.4.2 Representation of Scheduled  Caste (SC), Scheduled Tribes (ST) & Physically
Handicapped employees

1.5 Representation of CEA Officers on
Boards of PSUs

The Chairperson, Members and other
officers of CEA have been nominated to Board

of Directors of various Public Sector

Undertakings (PSUs) and other government

organisations as technical experts, as shown in

the table below:

Sl. No. Name & Designation of Officer Organisation Nominated as

1. Sh. H.L. Bajaj, Chairperson, CEA Nuclear Power Corp. Ltd. Director
(1.07.02 to 12.05.05)

2. Sh. Rakesh Nath, Chairperson, CEA Nuclear Power Corp. Ltd. Director
(w.e.f. 6.10.05)

3. Sh. Gurdial Singh, Member (Hydro) NEEPCO Director
(w.e.f. 02.12.04)

4. Sh. Gurdial Singh, Member (Hydro) THDC Director
(w.e.f. 02.12.04)

5. Sh. Gurdial Singh, Member (Hydro) SJVNL Director
(w.e.f. 02.12.04)

6. Sh. Gurdial Singh, Member (Hydro) NHPC Director
(w.e.f. 02.12.04)

7. Sh. S.M. Dhiman, CE(HP&I) WAPCOS Director
(11.03.2003 to 7.04.05)

8. Sh. M. Subramanian, CE (HP&I) WAPCOS Director

9. Sh. B.K. Misra, CE (GM) Haryana Vidyut Prasaran Director
(w.e.f. 30.11.05) Nigam Ltd. (HVPNL)

10. Sh. P.K. Ramakrishnan, CE (TRM) Haryana Power Generation Director
(w.e.f. 23.01.03) Corpn. Ltd. (HPGCL)

11. Sh. A.K. Gupta, Director (TE&TD) Pondicherry Power Thermal
(w.e.f. 23.12.03) Corpn. Ltd. Expert

Category No. of Govt. Employees No. of SC No. of ST No. of
Sanctioned Filled Govt. Govt. Physically

employees Employees handicapped
Employees

Group A 534 438 69 12 -

Group B 452 404 50 17 2

Group C 486 404 73  9 4

Group D 227 216 83  8 3

Total 1699 1462 275  46 9

As on 31-03-2006



���
��������
����
����
�	��
�

���

1.6 Annual Budget

During the year 2005-06, CEA incurred a
total Plan expenditure of Rs.10.57 crores against
a total Plan allocation of Rs. 5.60 crores, enhanced
to Rs. 11.25 crores in the RE 2005-06 whereas
during the year 2004-05, an expenditure of Rs.
22.25 crores was incurred.

Under Non-Plan, an expenditure of Rs.
36.98 crores was incurred during the year 2005-
06 against an allocation of Rs. 39.71 crores
whereas during the year 2004-05, an expenditure
of Rs.37.66 crores was incurred.

1.7 Progressive use of Hindi in Official
Work of CEA

1.7.1 All out efforts are being made to enhance
the usage of Hindi in official work in CEA. All
incentive schemes sponsored by the Deptt. of
Official Language are in operation in CEA. In
addition a Roving Shield is awarded to the
Division/ Section/ Unit who does maximum work
in Hindi throughout the year. During the year,
Rajbhasha Shields were awarded to 12 Divisions/
Sections where maximum correspondence is
made in Hindi with Regions “A” & “B”. Apart
from above CEA has introduced a Cash Award
Scheme namely Kendriya Vidyut Pustak Lekhan
Puraskar Yojna on All India basis to promote
original book writing in Hindi from the calander
year 2003. Under this scheme winners are
awarded with the following prizes:

(A) First Prize Rs. 50,000/-

(B) Second Prize Rs. 30,000/-

(C) Third Prize Rs. 20,000/-

1.7.2 For the Calendar Year 2004 four entries
were received. The Evaluation Committee
constituted for this purpose recommended
second and third prizes for books namely
“Aparampragat Vidyut Urja Proudyogiki” and
“Shakti Pranali Aivam Niyantran” written by
Sh. Mahipal Singh and Sh.M.F.Quraishi

respectively. This scheme is also in operation
for the year, 2005.

1.7.3 During  2005-06, 10 sub-offices of CEA
were inspected to assess the usage of Hindi in
official work. Official Language Implementation
Committee’s meetings were held regularly.

1.7.4 Hindi Fortnight was celebrated from
14-9-2005 to 30-9-2005. During this period five
Hindi Competitions namely Hindi Essay Writing,
Hindi Noting & Drafting, Hindi Technical article
writing, Hindi extempore speech and Hindi quiz
were organized. Winners of these competitions
were awarded Cash Prizes along with letter of
appreciation on 30.9.2005 in the Hindi Day
celebrations.

1.7.5 To create interest in Hindi sufficient number
of Hindi Books were purchased for library of
CEA.

1.7.6 During 2005-06, 9 Hindi Workshops (5 for
officers and 4 for officials) were organised in
which 158 officers and 48 officials took part. In
addition to that one Hindi Computer Training
Programme was organised by the Ministry of
Power which was conducted by NPTI, Faridabad
in CEA Headquarter, in which 10 employees of
CEA took part.

1.7.7 Officers and employees were regularly
nominated for Hindi Language, Hindi Typing and
Hindi Stenography training conducted under
Hindi Teaching Scheme.

1.8 Welfare Activities in CEA

1.8.1 Departmental Council

Departmental Council of CEA was
constituted in August, 1998, consisting of eight
members from official side and eight members
from staff side under the Chairmanship of
Chairperson, CEA. The objective of the council
is to promote harmonious relations and to secure
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the greatest measure of cooperation between the
Government in its capacity as employer and the
general body of its employees in matters relating
to conditions of work, welfare of employees,
improvement of efficiency and standard of work.

1.8.2 Benevolent Fund

The Central Electricity Authority
Benevolent Fund is registered under the
Societies Registration Act of 1860. The main
objectives of CEA Benevolent Fund are:-

a) To give financial assistance to the employees
of CEA who are members of Benevolent
Fund, if the employee:
i) Dies during service
ii) Is prematurely retired due to sickness
iii) Is on prolonged sick leave
iv) Suffers from other unforeseen misfortune.

b) To give financial assistance to members of
families in cases of death of the employee in
service/duty. Financial assistance to the extent
of Rs. 2500/- is given to the families of the
deceased employees.

1.8.3 Pension Cases

1.8.3.1 Pension Cases (Superannuation/
VRS including sanction of CGEGIS
amount)

53 regular superannuation cases, 5 VRS
cases and 5 death cases have also been settled
during the year 2005-06 and necessary payment
of retirement benefits have been released.

1.8.3.2 Pro-rata Pension/ One time
Settlement

25 cases of sanction of pro-rata pension to
the ex-employees of CEA who have been
permanently absorbed in the Government
Undertakings/ Autonomous Bodies were
processed and 17 such cases have been finalized
where CEA has discharged its pensionary

liabilities to the concerned Organisations. 8 such
cases are under process.

1.8.3.3 Restoration of one-third commuted
portion of pension/ grant of Family
Pension

In terms of instructions/ guidelines issued
by the Government of India from time to time,
Family Pension is sanctioned to Govt. servants
who had drawn lump-sum payment on absorption
in PSUs/ Autonomous Bodies and whose 1/3rd

portion of commuted pension has been restored.
During the period under report, 2 such cases
relating to restoration of 1/3rd portion of
commuted pension have been settled and one such
case of restoration is under process.

1.8.4 Pro-rata pension (CAT/ Court
Cases)

Out of 20 cases of grant of pro-rata pension
& other pensionary benefits to ex-employees of
CEA who had approached the CAT for relief and
in whose favour the CAT had passed judgment
were processed, 11 cases have been settled and
requisite payments made within the scheduled
period ordered by the CAT and 9 such cases are
under various stages of process. 17 similar cases
where the ex-employees of CEA have submitted
representations for grant of pro-rata pension &
other pensionary benefits and who have not yet
approached to any court for relief, are under
process.

1.8.5 Associations/ Unions in CEA

The following recognised Associations/
Unions of employees in CEA were active during
2005-06:

1. Association of Assistant Directors –II.

2. Drawing Staff Association.

1.8.6 Grievance Cell

To implement the instructions of Deptt. of
Administrative Reforms and Public Grievance,
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Shri Dharampaul, Chief Engineer (Coordination
Division), has been designated as Director
(Grievances) at CEA Headquarters. A Committee
is appointed to deal with the grievances related
to pensions, service matters as well as general
grievances of the present and ex-employees of
CEA

1.9 Right to Information Act, 2005

Under the Right to Information Act, Public
Information Officers, Assistant Public
Information Officers and Appellate Authority
have been notified for all the offices at
Headquarter and Subordinate offices. Shri
Dharampaul, Chief Engineer has been entrusted
the work of Public Information Officer of CEA
at Headquarter. All applications received under
the Act are handled and timely reply/supply of
information is being done.

1.10 Vigilance Activities / Disciplinary
Cases in CEA

The Vigilance matters such as disciplinary
proceedings, processing of various complaints,
issue of vigilance clearance etc. including
observance of Conduct Rules by employees and
safe custody of important documents are handled
in the Vigilance Section of CEA under the part-
time Chief Vigilance Officer, Shri S. Seshadri,
Chief Engineer.

At the beginning of the year, eight
disciplinary proceedings, where CEA is the
disciplinary authority, were pending and seven
new cases were added. Out of the total number of
fifteen cases, eight were finalised. As on
31.3.2006, seven cases are pending at different
stages of processing.

A Vigilance Awareness Week was observed
from 7-11 November, 2005 at the Authority’s
Headquarters and its Subordinate offices to
emphasise and maintain the integrity/
transparency by all concerned.

1.11 Electric Power Information Society
(EPIS)

1.11.1 The Electric Power Information Society
(EPIS) was established in June 1996 under the
aegis of Central Electricity Authority on no-loss-
no-profit basis for bringing out various CEA
publications. These publications are being
distributed by CEA among various Government
agencies on complimentary basis. These are also
available on sale for general public.

1.11.2 During 2005-06, the following
publications have been brought out:

1. Vidyut Bharati, Oct. – Dec., 2004

2. Vidyut Bharati, Jan. – March , 2005

3. Review of Performance of Hydro Power
Stations, 2004-05

4. Annual Report of CEA, 2004-05 (English
Version)

5. Transmission Map of India

1.12 Public Relations Group

The Public Relations Group (PR Group)
was constituted in CEA in March, 1999 with a
view to consolidate and project the achievements
of CEA as also to interact with the media. The
PR Group is headed by Secretary, CEA. Director
(PR), Shri R.K. Verma, Director (DP&D) assists
the Secretary, CEA in coordinating and
implementing public relation activities with the
help of officers from various wings.

The Public Relation (PR) Group has been
involved in the following activities:-

� Preparation and issue of Press Releases
covering all major CEA events.

� Organising CEA stall in Exhibition at Pragati
Maidan, New Delhi.

� Publication of brochure on CEA.

� Interaction with Media.
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1.13 Parliament Questions, Parliament
Assurances, VIP references

Work relating to answering of Parliament
Questions, Parliamentary Assurances, VIP
reference and compilation and updating material
for Consultative Committee and Standing
Committee on Energy, compilation and processing
of material for presentations such as power sector
reform and Pvt. Sector participation including
action taken reports, notes for Estimates Committee
and Ministers meeting on power scenario etc. were
dealt with. This involved data sourcing and
collection, preparation and forwarding of replies
to MoP and participation in briefings. Subsequent
need based queries and updating was also
accomplished promptly.

Material for ‘Calling Attention Motion’ and
‘No day Yet named Motions’ on various matters
under Rule 196, 377 etc. of Parliament Procedure
were also dealt with.

Generation, compilation and updating of
material in respect of various Consultative
Committee meetings were accomplished. The
action taken reports on these were prepared with
the help of data / replies received from various
units.

VIP / MoP references including references
from PMO covering areas of Power Sector were
processed and as a result of active communication
with respective divisions/ authorities, data so
generated was finalized and forwarded to MoP.
Material was also compiled and processed for
President’s Address to both the Houses of
Parliament and Finance Minister’s Budget
Speech.

1.14 Monthly Reports

CEA receives regular data on almost all the
areas of power sector, such as generation,
transmission and distribution of power. The
information received is incorporated in the
following regular monthly reports:

1. Report on important developments during the
month for Prime Minister’s Office

2. Summary report for Council of Ministers on
important developments in Power Sector
during the month.

3. Executive Summary

Of these, first two reports are issued by 1st

and 5th of every month briefly highlighting the
major achievements/ milestones / critical issues
in power sector.

The Executive Summary is issued by 10th

of every month and is an important reference
document reflecting targets vis-à-vis
achievements in almost all the important areas
of power sector in the month of review.
Executive Summary of the important activities
in the power sector and the energy generation
parameters for the review and information is sent
to Hon’ble Minister of Power and other
concerned officials. The report contains the
details of the thermal and hydro generating units
commissioned during the month and the progress
of major transmission lines & sub-stations
commissioned. The status of generation vis-à-
vis the programme and also the performance with
reference to the corresponding period of previous
years and the status of the coal position of
various thermal power stations is highlighted.

The up-to-date details of the generating
capacity, energy demand and the demand met in
various States and the region are brought out for
overall review of the power situation in the
country.

Information regarding capacity addition,
generation targets / achievements etc. are sent to
MoP every month for Press Release by the end
of 2nd week.

1.15 ISO 9001:2000 Quality System
certification for CEA

In order to improve the quality of output
and competency of the personnel of CEA, the
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Quality Management System (QMS) as per ISO
9001:2000 was adopted by CEA. The ISO
certification for all the wings of CEA was
obtained from BIS during February-March, 2004.
Monthly, Quarterly & Half Yearly meetings as
prescribed in the Management Representation
(MR) Manual on QMS are held in time in various
divisions/wings and at the level of Chairperson..
The BIS conducts Surveillance Audit of all wings
for continuance of ISO certification.

1.16 Computerisation in CEA

1.16.1 The use of computers for power sector
development was started in CEA in mid sixties.
In the initial years, the usage was mainly for
power system planning studies. However, over
the years computerisation has pervaded all
activities of CEA. A number of software packages
have been procured (refer Software facilities) and
in-house expertise developed. The hardware
facilities have also been enhanced.

All the technical Divisions and the
administrative sections have been provided with
computers to facilitate computerization of all the
works in CEA. Provision of LAN for the whole
building is underway.

The important statistics/ data/ information
of CEA is up linked on the website of Central
Electricity Authority (www.cea.nic.in) for global
access. The website is designed, developed and
maintained in-house by CEA. The internet
facility accessed through RF link provided by
NIC has been extended to nodes of the LAN in
CEA. 60 officers are provided with internet
facility through broadband connections.

1.16.2Hardware Facilities

The hardware facilities presently available
include:

� About 750 Nos. Pentium-II/Pentium-III/
Pentium-IV based PC systems.

� Advanced peripheral like A0 size plotter/
digitizer, colour laser printers, high speed
digital printer-cum-copiers, A3 size inkjet
printers, heavy duty line printers, CD writer,
scanners etc.

1.16.3Software facilities

The following general application software
packages are available:

� MS Office bilingual software.
� Data Base-(FOXPRO, DBASE III & IV,

CLIPPERS), VISUAL DBASE
� Report Generation (ADOBE ACROBAT 5)
� Graphic Packages – (AUTOCAD)
� Fortran Compiler (LPI, LAHEY 90, MS

FORTRAN etc)
� VISUAL STUDIO
� Borland C++, VISUAL BASIC
� Novell Netware 5.1
� Bilingual Software (LEAP, AKSHAR, APS

2000++)
� Oracle for Novell Netware Ver.7.3.2.2
� Corel Draw-8
� Utility Packages like CGI, Screen Handler,

Sorting, File Manager etc.
� Payroll package for CEA
� Office automation package for GPF/

Consultancy/ Billing/ Newspaper billing.

Some of the important and scientific
application packages available include:

� Power System Analysis Package (PSAP),
IREQ

� Electric Generation Expansion Analysis
System Model (EGEAS)

� Integrated System Planning Model (ISPLAN),
etc

� MULTISYM.
� River Basis Planning Module – SIMHYDE.
� River Basis Planning Module – MINERVA.
� Thermoflow software (GT Pro, GT Master

and Peace, Steam Pro, Steam Master and
Peace).
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� Caeser II Ver.4.5 standalone PC version-Pipe
stress Analysis Software.

� Cadworx-Plant design and Automation
Software Version 2005 standalone PC Version
autocad based specification driven Plant
Design.

� Primavera for enterprise for construction
(P3ec) version 4.1.

� Autocad 2005-standalone.
� STAAD Pro Structural Suite Software.
� Cyme software for power flow study.
� Software for Distribution Planning (SynerGEE).
� PLS-CADD software package for

transmission line terrain modeling.
� i-tower software package for designing steel

lattice structures.
� Current Distribution Electromagnetic

Interference, Grounding and Soil Analysis
(CDEGS) software package.

� PSCAD/ EMTDC software package.
� ASPEN one line for relay co-ordination.
� ASPEN line constant programme.
� CYMCAP package for ampacity calculation.
� iSWITCHYARD software for design of

switchyard and sub-station structures.
� SIMPOW and NEPLAN – load flow, short

circuit, optional power flow and stability
studies.

� PSS/E – for load flow, short circuit and
stability studies.

1.16.4Usage of Facilities

All the formations of CEA continue to make
use of the existing computer facilities for carrying
out studies and day-to-day work. The computer
systems are extensively utilized by technical
wings of CEA for bringing out various reports
through complex engineering studies and
analysis. These facilities are also made use for
internet communications, data transfer between
CEA and MoP, budgetary allocation and
monitoring and sanction/grant of loans/advances
to CEA personnel.

1.16.5 Upgradation of I.T. facilities in CEA

Govt. of India, Min. of Power have
approved a scheme “Upgradation of
I.T. facilities in CEA” at an estimated cost of Rs.
9.52 Crores. The scheme envisages providing
computers at each working desk inter-connected
through LAN and having the facility of Internet.
The network is proposed to be extended to all the
wings and sections within CEA. The scheme
envisages receiving data electronically from the
utilities online through CEA website by direct
entry to database.

To achieve the above, the servers of
various types for providing facilities are
proposed. All the servers would be installed
in Sewa Bhavan having facility like firewall
and intrusion detection system.

This would facilitate in (a) project
monitoring (b) interlinking various database of
each division on relational basis for sharing data
among various divisions of CEA (c) automatic
uplinks of various information to CEA website
etc.

During 2005-06, no budget allocation was
made for this scheme. As such the balance works
of the scheme could not be taken up for
implementation.

1.17 Consultancy Services by CEA

CEA renders Consultancy Services for
design and engineering of thermal and hydro
projects to various SEBs and power utilities.
During 2005-06, CEA rendered consultancy
services worth Rs.2.05 crores, out of which an
amount of Rs.0.56 crore was received during the
year.

1.18 Various Committees constituted by
CEA

The details of various committees constituted
during the year are given in Annexure -1A.
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2.1 Power Planning

2.1.1 Generation Planning Studies

(i) Generation Planning Studies carried out for
the terminal year of 11th Plan for preparation of
National Electricity Plan using ISPLAN and
EGEAS planning models. A number of scenarios
developed namely Base case, low hydro
development, limited gas availability, Demand
Management and Energy Conservation, Aggregate
of Regional Demands (16th EPS forecast). After
presentation in Ministry of Power, revised studies
corresponding to 16th EPS modified Demands and
demand corresponding to 7 % , 8 % and 9% growth
in generation requirement, considering actual
generation during the year 2004-05 as base, and
5% spinning reserves as part of main studies
carried out. Revised Scenarios are Base Case, low
hydro, limited gas and low hydro and limited gas.

(ii) Power absorption studies for accord of
concurrence to Rampur HEP (412 MW) and Lata
Tapovan HEP (171 MW) carried out. Preliminary
power absorption studies carried out and our
comments from demand and supply angle in
respect of following projects were furnished:

a) Pala Maneri HEP (480 MW)
b) Kotlibhel IA HEP (195 MW)
c) Kotlibhel IB HEP (320 MW)
d) Teesta III HEP (1200 MW)
e) Pare HEP (110 MW)

(iii) Power absorption and least cost studies
using EGEAS software were carried out for 10
identified thermal projects of Rajasthan and their
ranking based on cost of generation and a detailed
note prepared for Thermal Appraisal.

(iv) An MoU was signed with M/s BSES for
providing Consultancy services to them on
‘Sourcing of Power requirement for Delhi for 2007

CHAPTER – 2

PLANNING FOR POWER DEVELOPMENT

and beyond scenario. Draft report of demand
scenario’ and power requirement is under
finalization. Studies are being carried out using
MULTISYM model and selectively using 17th EPS
Demand Projections (Tentative).

(v) Study Report on Economics of Cost of
Energy was prepared for:

a) Transmission of Power from Pit Head Coal
Based Plant vs Transportation of coal to load
centre coal based plants.

b) Analysis of cost of generation from different
fuels namely, coal, gas, LNG, Lignite etc., at
various price levels.

2.1.2 Reports

i) In fulfillment of CEA’s obligation under
section 3(4) of Electricity Act 2003, final draft of
the National Electricity Plan was prepared and
submitted to MoP.

ii) Report of the Sub-group for captive power
plant on tapping of surplus power & augmenting
capacity addition was brought out in May, 2005
to address the concerns and impediments to
feeding of surplus capacity into the grid and to
recommend measures to address these problems.
This would facilitate the manufacturers, industry
and trading organizations to make available the
additional power from captive power plants
during the 10th Plan and also in future.

iii) To facilitate tapping of surplus power from
existing & future CPPs/ Co-generation plants,
CEA along with PTC and Power Finance
Corporation held regional level meetings at
various places in all the regions of the country.
The meetings were organized with the help of
PHD Chamber of Commerce & Industry in the
Northern Region and CII in rest of the regions.
The main purpose of these meetings was to flag
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the technical and commercial concerns of CPPs/
industry for supplying surplus power of their
captive power plants to the grid/industry/
consumers. A number of issues were raised during
these meetings in respect of technical as well as
commercial aspects. Based on the response
received from various CPPs/ Industry an
assessment of the availability of surplus capacity
from captive power plants has been done. The
major issues which are required to be resolved as
reported by the CPPs/ industry have also been
identified.

A comprehensive report bringing out the
various issues relating to release of surplus power
to the grid and availability of surplus power was
brought out in August, 2005.

iv) Draft Comprehensive Report was prepared
to assess the requirement of Equipment and Steel
for the 11th and 12th Plan Generation Projects as
well as commensurate transmission system
requirements.

2.1.3 Workshop

A workshop on Captive Power Plant was
organized by CEA in association with Ministry
of Power and Power Finance Corporation on
20.3.2006 which brought together all the stake
holders to deliberate on the difficulties being faced
by CPPs, options available with CPPs for
increasing captive generation, issues relating to
fuel supply, future plans of CPPs for capacity
addition and renovation of old units, steps
required to promote co-generation plants and
other CPPs.

2.2 Electricity Demand Forecasting

2.2.1 The National Electricity Policy was
notified by the Central Govt. in Feb., 2005. In
para 3.3 of this Policy it has been stated that
while conducting studies periodically to assess
short term and long term demand, projections
made by distribution utilities would be given
due weightage. CEA will also interact with

institutions and agencies having economic
expertise, particularly in the field of demand
forecasting.  Projected growth rates for
different sectors of the economy will also be
taken into account in the exercise of demand
forecasting.

2.2.2 Under existing system, electricity demand
of the country is projected periodically, normally
once in five years, for short, medium and long
time frames. The demand forecasting is done by
a national level Committee of Experts
constituted by CEA with the consent of the
Ministry of Power, by conducting an exhaustive
Electric Power Survey of India. The demand
forecast is basic input for formulation of National
Electricity Policy, Developmental Plans &
Programmes and Schemes concerning
generation, transmission, trading, distribution
and utilization of electricity. The demand
forecast qualifies the need for development of
various areas of electricity consumption to orient
the growth of the specified sectors of
development and leads to planned growth in
various categories of electricity consumption.
Electric load forecast also drives the
development of transmission highways and
optimal transmission network for carrying
electricity from generation centre to load centers.
Inter regional transmission links for electricity
transmission from surplus region to deficit
region is an important input for planning and
development of such links. The load projections
also facilitate planning of electricity transfer
MoU and trading of electricity for the mutual
benefits of surplus/deficit regions/States.

2.2.3. The latest forecast of electricity demand
was made by the 16th Electric Power Survey
Committee in September 2000. Therefore, a need
was felt for constituting next Electric Power
Survey Committee. Accordingly, the 17th Electric
Power Survey Committee was constituted in
November 2003. The progress made by the
Committee so far is summarized below :
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(a) The first meeting of the 17th Electric
Power Survey Committee was held on 14th

January, 2004 and the forecasting methodology
and proformae for EPS data collection were
finalised.

(b) An eleven member Expert Committee was
constituted on 31st March 2005 under the aegis of
17th Electric Power Survey Committee (EPSC) for
forecasting the electricity demand of the country
using econometric model in accordance with
provisions of Para 3.3 of the National Electricity
Policy notified by the Government of India in
February, 2005. The Committee is headed by the
Advisor (Energy), Planning Commission and the
Chief Engineer (Data Management & Load
Forecasting), CEA being its Member Secretary. In
November, 2005, MoP appointed Prof. D.N. Rao,
School of Social Science, Centre for Economic
Studies & Planning, Jawaharlal Nehru University
as Resource Person to undertake the job of
preparing background paper for 17th EPS for Load
Forecasting using econometric modeling for the
period upto end year 2021-22. Prof. D.N. Rao, is
expected to submit his report by end July, 2006.

(c) The second meeting of the 17th EPS
Committee was held on 26.8.2005. The draft 17th

Electric Power Survey Report was circulated to
all the constituent members and other Utilities/
Invitees for their comments. The comments of the
utilities are still being received and accordingly,
the draft report is under review and the final report
of the Committee will be submitted soon.

(d) The National Electricity Policy aims at
providing electricity to all households by the
end of 11th Plan. To fulfill the objective, 17th

EPSC has considered that all the households
shall be electrified and accordingly electricity
demand has been estimated based on the
population figures projected for mid 2011-12.
Similarly, the irrigation load has been estimated
based on the pump set energisation programme
of the States.

(e) The demand projection exercise is being
carried out on the basis of Partial End Use
method and discussions with the States for

considering various programmes for
accelerated development in the State/ U.T. The
Survey report is also considering programme
for T&D loss reduction for each State/ U.T in
consultation with the State Electricity
Regulatory Commissions. Extensive
discussions are being held with the States for
adopting demand side management (DSM) for
improving the Electric Load Factor reducing
the peak demand.

2.3 General Review 2006

2.3.1 In fulfillment of its duties and functions
stated under section 73 (i) & (j) and exercising
powers vested under section 74 of the Electricity
Act, 2003, CEA publishes documents carrying
annual electricity statistics of national and
international importance.

2.3.2 General Review 2006 of All India
Electricity Statistics in respect of year 2004-05
was published in March, 2006. The General
Review is published on the basis of the
information received from about
170 Utilities, Generating Companies, Discoms
and Co-operative Societies and various Govt.
Bodies like Municipalities, Cantonments, etc.

2.3.3 The General Review contains annual statistics
of utilities concerning growth of the Indian
Electricity Sector. Important information like
organizational structure of Electricity Supply
Industry in India and reforms carried out by
Utilities are incorporated. The General Review
incorporates many important statistics / data on
installed capacity, energy generation and utilization
of energy along with the transmission and
distribution losses. This publication contains
energy utilization by various categories of energy
consumers like domestic, commercial, irrigation,
industries (LV/MV, HV/EHV), public lighting,
public water works, etc. In addition the information
on captive generation by over 4500 HV/EHV
industries is also compiled along with the
generating installed capacity by captive generators.
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2.4 Allocation of shares from Central
Sector Projects

Based on the Central Formula (Gadgil
Formula), the shares for the following projects
were worked out for the beneficiary states and
recommendations were sent to MoP for allocation
of firm shares from following Central Sector
projects:

(i) Dhauliganga HEP (280 MW) in Uttaranchal.
(ii) Dulhasti HEP ( 390 MW) in J&K
(iii) Sipat - I (1980 MW) in Chhattisgarh.

2.5 Research & Development in Power
Sector

2.5.1 Perspective Plan for Research &
Development

A Standing Committee on R&D for
preparation of a Perspective Research and
Development Plan for next 15 years and to make
recommendations from time to time for optimum
utilization of infrastructure, raising of funds and
ensuring that the outcome of research results in
benefits to the customers and the operational
efficiency of the sector was constituted by the

Ministry of Power under the Chairperson, CEA.
The report of the Committee ‘National Perspective
Plan for R&D in Power Sector has since been
submitted.

An action Plan to carry out R&D on
prioritized areas has been prepared by the
Standing Committee on R&D. The Action Plan
was consist of 23 projects in various areas of
power sector. After a series of meetings and
deliberations, the Standing Committee on R&D
in its 10th meeting held on 21st September, 2005
recommended 8 projects for immediate take up
and also decided the mechanism of funding these
projects. A combined SFC memo for these
projects was forwarded to the MoP for allocation
of funds. These projects are in the field of Hydro
and Thermal generation and Transmission and
Distribution of power. Coordination in respect of
implementation of these projects is carried out in
Technology Divisions of respective wings of
CEA. MoP is being approached for early approval
of SFC Memo and allocation/ release of funds
for these projects so that these may be taken up
for research. The list of projects submitted to MoP
is given below:

Sl. No. Project Name Total Outlay* Lead Agency
1. Development of Silt Resistant Material for Turbines of 299.79 NML

Hydro Generators.

2. A study on the characteristics of different types of 290.00 CFRI
power coals for blending / beneficiation to meet the
requirement of MOEF and use of pet coke as
alternate fuel, vis-à-vis their impact on PF combustion.

3. Influence of load pattern on health and performance 50.00 CPRI
of static energy meters – field studies and libratory
simulation for improvement of reliability.

4. National Effort to Develop Technology for Custom 635.00 C-DAC
Power Devices.

5. R&D proposal on Distribution Automation. 550.00 IIT Kanpur

6. Development of Super conducting transformers. 200.00 EMCO Ltd.

7. R&D projects in Power system stability. 230.00 IIT Kanpur

8. Development of 132 kV Class Optical current transformer 19.00 ERDA

Total 2273.79
* All figures in Rs. Lakhs
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2.5.2 Innovative R&D Proposals

Work regarding promotion of innovative
methods of electricity generation continued and
16 proposals received from individuals/other
Divisions were examined and commented upon.

2.5.3 R&D works relating to Hydro Power
Generation

The following R&D proposals were
examined & recommendations sent to the
Standing Committee for their acceptance:-

� Hard coatings for Under Water Parts of
Turbine for withstanding Silt Erosion.

� Development of New Materials for Under
Water Parts of Turbine for withstanding silt
erosion.

� Development of technology for Roller
Compacted Dams using high dosage of fly
ash.

2.6 Preparation of Database

The data/ information regarding R&D work
in power sector being carried out by various
agencies/organizations in Private and
Government Sectors in India was obtained and
compiled in the form of a Directory and is
available on CEA Website. The Directory has
been updated based on the revised information
obtained from the Research Organizations.

It being a continuous process, the updating
of Directory will be continued by obtaining
revised information from all concerned.

2.7 CEA Chairs at Indian Institute of
Technology, Delhi

An MoU exists between CEA and the
Indian Institute of Technology, Delhi for creation
of two CEA Chair Professorships, one in the
Center for Energy Studies alternatively
Department of Mechanical Engineering and the

other in Electrical Engineering Department to
fulfill following objectives concerning Power
Sector.

� To take part in the academic programs of IIT,
Delhi, as full time professors/faculty in the
Center for Energy Studies alternatively
Department of Mechanical Engineering and
Electrical Engineering Department and
coordinate HRD programs in the frontier areas
of Power Management.

� To develop R&D programs relevant to the
needs of CEA and in areas defined in the
appendix to the MoU (subject to need based
revision.)

� To initiate and develop HRD programs
relevant to the needs of CEA and to coordinate
courses for any batch of students from the
CEA.

The MoU has since been amended to PhD
programme in area of Management Studies and
has further extended for 3 years w.e.f. 13th

October, 2004.

Five nos. of officers of CEA,CPRI and
NPTI are pursuing M.Tech and PhD courses at
IIT, Delhi under the programme, which will
give long term benefits to the Power Sector.

2.8 Energy Conservation

2.8.1 Demand Side Management

CEA carried out the monitoring of Energy
conservation schemes being implemented by
Haryana & Andhra Pradesh utilities.

Physical verification of installation of LT
Switched capacitors in the state of Haryana &
Andhra Pradesh was carried out in September,
2005 and the report has been sent to MoP for
further necessary action.

 CEA was associated as one of the members
of the Technical Sub Committee on “National
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Energy Conservation Awards 2005 to evaluate the
performance and energy conservation efforts
undertaken by various participating industries in
respect of Dairy, Chlor-Alkali, Automobile,
Fertilizer, Aluminium and Chemical sectors.

CEA was also associated with CPRI,
Bangalore in conducting of energy audit of
various CEA offices in Sewa Bhawan, New Delhi

2.8.2 Supply Side Management

During 2005-06, CEA was actively
associated in the preparation of project
“Improvement in the availability & efficiency of
Thermal Power Plants” through BEE under an
Indo-German Energy Programme, involving
mapping work of various thermal power plants
in the country. MoU for the same is to be signed
between MoP & GTZ which was formulated
jointly by CEA & BEE. Under this programme
guidelines to set Energy Audit cell at Thermal
Power Station, prepared by CEA was sent to
various power utilities who are declared
Designated Consumers under Energy
Conservation Act 2001. All utilities have to set
up Energy Efficiency Cell at their thermal power
stations to effectively ensure compliance to the
mandatory requirement of Energy Conservation
Act, 2001 to get energy audit done through
Accredited Energy Auditors.

The energy audit studies report in respect
of 6th unit of 210 MW capacity of Tau Devi Lal
TPS, Panipat was sent to station authorities.

2.9 Comprehensive Award Scheme for
Power Sector

With a view to ensuring optimum
availability of generating units during daily peak
period and to encourage thermal power stations
to undertake planned maintenance of their units,
a scheme for Meritorious Productivity Award was
first conceived in 1983 when Plant Load Factors

of utilities thermal power stations were around
50%. This Scheme was further reviewed and
revised in 1992-93 and new schemes for Incentive
Award for Efficient & Economic Operation of
Thermal Power Stations for reducing their
Specific Secondary Fuel Oil Consumption as also
Auxiliary Power Consumption were also
introduced. These award schemes have shown
encouraging results and many Thermal Power
Stations considerably improved their performance
and all India average PLF of power stations
increased to the level of 74.8% in 2004-05. There
has been considerable reduction in the
consumption of Secondary Fuel Oil and Auxiliary
Power due to concerted efforts of O&M personnel
of thermal power stations.

To develop the spirit of competitiveness
among the various power stations/projects and to
encourage and motivate personnel engaged for
improving the efficiency and productivity, it was
considered desirable to extend the award scheme
to all important and relevant areas of power sector
such as performance of thermal and hydro
generating stations, transmission projects,
distribution companies, nuclear stations and early
completion of projects. It was felt that the
comprehensive award scheme in the power sector
will help in achieving the above objectives.

The following award schemes in the various
areas of power sector were prepared by CEA and
the same were approved by MoP:

� Th-1: Thermal Power Station Performance
Award.

� Th-2: Early Completion of Thermal Power
Project Award.

� Hy-1: Hydro Power Station Performance
Award.

� Hy-2: Early Completion of Hydro Power
Project Award.

� Tr-1: Transmission System Availability
Award.
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� Tr-2: Early Completion of Transmission
Project Award.

� Nu-1: Nuclear Power Station Generation
Award.

� Rf-1: Performance Award for Distribution
Companies awards.

All stations/ projects of Central, State,
Private Sector (Excluding Captive Power Plants)
are eligible to compete for the awards under this
scheme and the evaluation of performance shall
relate to the financial year i.e. from 1st April to
31st March. Selected stations/ projects shall be
awarded suitably and there shall be no cash
awards.

2.10 Awards for the year 2004-05

Based upon the data/inputs furnished by
various power utilities, it was decided to give the
following awards in various fields in the power
sector for the year 2004-05:

2.10.1 Th-1 :Thermal Power Station
Performance Award

(i) Dahanu TPS (2x250 MW) of BSES,
Maharashtra has been recommended for the
‘Best Performance Award’.

(ii) Kothagudem TPS (1180 MW), Andhra
Pradesh, has been recommended for the
‘Second Best Performance Award’.

(iii)Rayalaseema TPS (420 MW), Andhra
Pradesh, has been recommended for the
‘Third Best Performance Award’.

2.10.2  Th-2 : Early completion of Thermal
Power Project Award

Category A – Generating Unit size of
500 MW

Ramagundam STPP Unit-7 (500 MW) of
NTPC has been recommended for the ‘Best
Executed 500 MW Project’.

Category B – Generating Unit size of 210/
250 MW

Tau Devi Lal TPP Unit-8 (250 MW) of
HPGCL has been recommended for the ‘Best
Executed 250 MW Project’.

2.10.3Hy-1: Hydro Power Station
Performance Award

(i) Upper Sileru I & II (4x60 MW) of
APGENCO, Andhra Pradesh has been
recommended for the ‘Best Performance
Award’.

(ii) BASPA-II (3x100 MW) of JPHPL, Himachal
Pradesh has been recommended for the
Second Best Performance Award’.

(iii) Ranganadi (3x135 MW) of NEEPCO,
Arunachal Pradesh, has been recommended
for the ‘Third Best Performance Award’.

2.10.4Hy-2 : Early Completion of Hydro
Power Project Award

Category A – Generating Unit of size
above 100 MW

(i) Unit – 7 (125 MW) of Indira Sagar H.E.
Project in MP of NHDC has been
recommended for the ‘Best Executed
Project’.

(ii) Unit – 5 (125 MW) of Indira Sagar H.E.
Project in MP of NHDC has been
recommended for the ‘Second Best Executed
Project’.

Category B – Generating Unit size of
25 MW to 100 MW

Unit – 3 (55 MW) of Almatti Dam Power
House – in Karnataka of KPCL has been
recommended for the ‘Best Executed Project’.

2.10.5Tr-1: Transmission System
Availability Award

Category A – All transmission licensees
except those in the state of North-Eastern
Region, Sikkim, Uttranchal, Himachal
Pradesh and J&K
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(i) Power Grid – Eastern Region has been
recommended for the ‘Best Transmission
System Availability Award for the
Transmission System of 220kV and 440 kV.

(ii) APTRANSCO has been recommended for the
‘Second Best Transmission System
Availability Award for the Transmission
System of 220 kV and 440 kV.

Category B – All transmission licensees in
the special category States of North-Eastern
Region, Sikkim, Uttranchal, Himachal
Pradesh and J&K who have predominantly
132 kV Transmission System.

PGCIL-North Eastern Region has been
recommended for the best Transmission System
Availability Award for the Transmission System
of 132 kV and 220 kV.

2.10.6Tr-2: Early Completion of
Transmission Project Award

(i) 220/110 kV Bagalkot Sub-station (New)
(2x210 MVA) Scheme of KPTCL has been
recommended for the ‘Best executed power
transmission project’.

(ii) Indira Sagar HEP – Indore 400 kV, D/C
Scheme of MPPTCL has been
recommended for the ‘Second Best
executed power transmission project’.

2.10.7Nu-1: Nuclear Power Station
Generation Award

Tarapur Atomic Power Station (TAPS) has
been recommended for the ‘Best Performance
Award’.

2.10.8Rf-1: Performance Award for
Distribution Companies

The following three (3) distribution
companies have been recommended for award:

(i) Torrent Power AEC - ‘Best Performance Award’

(ii) NDPL - ‘Second Best Performance Award’

(ii) Torrent Power SEC - ‘Third Best
Performance Award’

To distribute the above meritorious awards,
the function is expected to take place during
 2006-07.

2.11 Coal Supply & Allocation

2.11.1 Demand, Allocation, Despatch &
Receipt of Coal

The coal received during 2005-06 was
292.628 million tonnes (282.185 MT from
indigenous sources and 10.443 MT of imported
coal) against the linkage of 317.406 million tonnes
and consumption was 281.336 million tonnes. The
receipt was 92% of the linkage and stocks during
this period has increased from 10.499 million
tonnes to 18.174 million tonnes.

Coal supply position for utility thermal
power stations during the last 4 years is given
below:

(Million Tonnes)

STATUS YEAR
2002-03 2003-04 2004-05 2005-06

Demand 253.000 260.000 277.000 310.000

Receipt (indigenous coal) 246.730 261.427 276.074 282.185

Receipt (imported coal) 2.214* 1.946* 2.537* 10.443

Total Receipt (including imported coal) 248.944 263.373 278.611 292.628

Opening Stock (includes imported coal) 14.470 10.714 9.924 10.499

Consumption (includes imported coal) 253.142 263.608 277.735 281.336

Closing Stock (includes imported coal) 10.714 9.924 10.499 18.174

* Excluding Trombay, TPS.
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2.11.2 Coal Quality Issues and Coal
Washeries

Many instances of supply of oversized/
lumpy coal have been reported by TPSs, which
affect unloading and handling of coal. Now it has
been decided by Ministry of Coal that all collieries
will install sufficient capacity of crushers and
ensure supply of sized coal to TPSs. Receipts of
wet, sticky and muddy coal especially from WCL
mines have also been reported by a few TPSs.

The other issues in respect of quality of
coal supplied to thermal power stations are
higher ash content, lower volatile matters,
presence of stone and other extraneous matters.
As the quality of coal used vary widely from
design parameters, the energy generated and
peaking generating capacity are affected
adversely and outages of power stations,
particularly owing to tube leakage increased
considerably. The maintenance expenditure goes
up apart from expenditure on disposal of ash and
stone. The consumption of Secondary Fuel Oil
(SFO) also increases as the coal quality lowers.

The implementation of MoE&F notification
w.e.f. 1st June 2002 in respect of use of coal having
less than 34% ash by 35 identified coal based
TPSs are being constantly monitored by CEA.
These stations are given quarterly linkage of raw
coal and washed coal in some cases, from various
sources as per the decision taken in the Standing
Linkage Committee (Short-term) taking into
consideration of the matrix of source of supply
prepared to ensure an annual weighted average
of less than 34% ash in the coal used by each
TPS. At present, the availability of washed/
beneficiated coal is inadequate to ensure supply
to all the 35 TPSs and, therefore, raw coal of
appropriate grade is linked for blending. In a few
instances the beneficiated coal also contained high
percentage of ash.

CEA has been reminding the CIL every
month to ensure dispatch of coal from different
sources in such proportion that the annual

weighted average ash content of the coal supplied
to these TPSs would be within the stipulated limit.

2.12 Fuel Management and Analysis

2.12.1 Standing Linkage Committee
(Short-Term)

Short-term linkage of coal for every quarter
is being done to all the thermal power stations/
utilities based on the generation target, specific
coal consumption and stock in the respective
power stations on the basis of recommendation
made by CEA to Linkage Committee. CEA also
arranged Pre-SLC meeting in every quarter to
have in depth discussion with the power stations
authorities regarding quantity of coal required,
sources of supply, keeping in view the MoE&F
stipulations and quality complaints etc. to put
forward to SLC (Short-Term).

2.12.2 Standing Linkage Committee
(Long-Term)

Coal requirement and their linkage for new
power projects on Long-term basis is being dealt
in CEA and recommended to Ministry of Power
for onward transmission to Ministry of Coal for
discussion in SLC (Long-Term) meeting. CEA
officers participate in SLC (LT) meeting.

2.12.3 Monitoring of Captive Coal Mines

To meet the growing power demand in the
country it is envisaged to add a Capacity of
approximately 60000 MW during the 11th Five
Year Plan. Due to limited amount of gas
availability and limitations in Hydro and nuclear
power generation augmentation, bulk of this
capacity addition is being planned through coal
based thermal power projects only.

During last few years with growing thermal
power generation, coal supply is proving to be a
major cause of concern. With such a massive coal
based capacity addition planned, there were
apprehensions that coal companies may not be
able to cater to the enhanced coal requirement.
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In view of the above facts, it was decided
to allocate captive mines to the bulk users of
coal and consequently many power utilities
have been allocated captive mines. As the
Power Utilities have no previous experience of
coal mine development, it was apprehended that
the mine development may get delayed which
would in turn defeat the very purpose of
allocation. Hence it was decided to closely
monitor the coal mine development by power
utilities to ensure:

(i) Timely development of allocated mine.

(ii) Sharing of information/ experience between
different captive coal mine allottees.

(iii) Captive mine development before COD of
the coal based thermal unit.

(iv) Removal of any road blocks being faced by
the captive coal mine developers.

A monitoring committee consisting of
officials from CEA and NTPC was formed for
the above purpose. The monitoring committee
finalized the list of important milestones to be
monitored and the captive mine allottees were
asked to submit the status of their mines in the
format developed and approved by the committee.

Following captive coal mines have been
allocated to power utilities during 2005-06:

Mine Block Allottee Date of Beneficiary Project Beneficiary Project
Allotment Commissioning

of Coal Schedule
Mine

Kerandoi NTPC 01/2006 Barh St-II (2x800MW) 2012-13

Chatti Bariatu NTPC 01/2006 Barh St-II (2x800MW) 2012-13

Dulanga NTPC 01/2006 Darlipalli (3200 MW)

Talaipalli NTPC 01/2006 Lara (4000MW)

Chhatrasal NTPC 01/2006 Shorfall in Singraulli region Existing

Brahmini & NTPC & 01/2006

Chichropatsimal CIL JV

Pachwara (N) WBPDCL 04/2005 Sagardighi (2x300 MW) By March 2007

Bakereshwar (2x210 MW)

Santaldih (1x250 MW)

Tara (E) WBSEB 07/2005

The list of all the Captive Coal Mines
allocated to Power utilities till date is enclosed at
Annexure-2A.

The Broad status of all the Captive Coal
Mines has been prepared and shall be displayed
in the CEA web site.

2.12.4Quantity of Coal

The monitoring of quantity of coal received
by 75 TPSs, both Rail-fed and Pit-head, is being

carried out on daily basis. The monitoring
involves collection of information on day-to-day
basis from various TPSs/ Utilities; preparation of
daily coal stock report and overseeing that
movement of coal is as per linkage and
intervening whenever there is deviation.

It has been reported in many instances that
the weight of coal received at power station is
less than the quantity of coal dispatched from
the colliery end. Coal is weighed at colliery end
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before dispatch and the power stations attribute
this difference to the wrongly calibrated
weighbridges at colliery end. The coal
companies have been impressed upon to
undertake calibration of weigh bridges in
presence of the representatives of the power
stations.

2.12.5 Import of Coal

In order to bridge the gap in the supply of
coal from the indigenous sources, the Ministry of
Power advised the utilities for import of 13.45
million tonnes coal during 2005-06. The details
of the target set for various utilities and the actual
import of coal are as follows:

2.12.6 Long Term Coal Linkage to
Power Projects

Long Term Coal Linkage of coal was

Import of Coal during 2005-06
Sl. Board/Untility Annual Target Receipt at In Total
No. of Import of the Power transists Import

Coal Stations at Ports
(1) (2) (3) (4) (5) (6) = 4+5

1. IPGCL 0.00 0.004 0.000 0.004

2. TNEB 1.56 1.082 0.012 1.094

3. MSPGCL 1.38 0.866 0.001 0.867

4. Reliance Energy 0.42 0.595 0.256 0.851

5. GSECL 1.38 0.942 0.244 1.186

6. KPTCL 0.96 0.112 0.000 0.112

7. RRVUNL 0.78 0.383 0.000 0.383

8. HPGCL 0.36 0.132 0.000 0.132

9. PSEB 0.50 0.158 0.000 0.158

10. NTPC 3.98 3.098 0.240 3.338

11. APGENCO 0.60 0.000 0.000 0.000

12. WBPDCL 0.36 0.000 0.000 0.000

13. CESC 0.49 0.556 0.030 0.586

14. Torrent AEC 0.48 0.604 0.000 0.604

15. DPL 0.20 0.000 0.000 0.000

16. TROMBAY 0.00 1.911 0.000 1.911

Total 13.45 10.443 0.783 11.226

granted to Korba STPS expansion Stage-II during
2005-06 as given in the table.

Figures in Million Tonnes



����������	�
����
���

��
�

Sl. Name of Thermal Power Station Capacity Coal Qty. Source Date of SLC

No. Promoter in MW (LT) Meeting

1 Korba STPS expansion Stage-II

- NTPC 1X500 3.00 MTPA SECL 02-06-2005

1 Talcher STPS 1400.60 MU

2 Kahalgaon STPS 40.20 MU

3 Farakka STPS 125.00MU

4 Rihand STPS 34.50 MU

5 Korba STPS 10.54 MU

6 Talcher TPS (Old) 42.66 MU

2.12.7 Loss of generation due to shortage
of coal

Loss of generation of 1653.5 million units due
to shortage of coal was reported by the following
thermal power stations of NTPC (see Table below)
during the initial period of 2005-06:

March 2006, 12689.91 MW (about 10.2 %) is
gas/liquid (excluding diesel) fuel based. CEA
monitors the supply of gas to power stations of
total 10818.62 MW capacities which use gas
as the primary fuel as the same is in short
supply. The liquid fuels are freely available
hence not being monitored by CEA.

2.12.9Gas Requirement & Supply Position

The production and supply of gas is not
keeping pace with the growing demand of gas in
the country, including for that of power sector.
Even the commitments of gas allocations made
earlier to power stations are not being fulfilled.
According to the Ministry of Petroleum & Natural
Gas, supply of gas to power plants during last
five years has been as under:

Years Gas Required* Gas Allocation Gas Supplied Shortfall
(MMSCMD)  (MMSCMD) (MMSCMD) (MMSCMD)

(1) (2) (3) (4) (5)=(2)-(4)

2000-01 44.54 36.67 24.40 20.14

2001-02 46.31 38.76 24.33 21.98

2002-03 48.26 39.47 25.12 23.14

2003-04 49.25 39.47 25.62 23.63

2004-05 49.73 40.95+ 30.70 19.03

2005-06 52.66                       Not Available 35.37++ 17.29

* Normative gas requirement at 90% PLF taking GCV of gas = 9000 Kcal/SCM and Station Heat Rate = 2000 Kcal/

KWhr, for close cycle and 2900 Kcal/KWhr for open cycle,

MMSCMD – Million Standard Cubic Metre Per Day

+=April -Nov’04

++=Provisional

2.12.8 Gas supply to Gas based Power
Stations

Out of total 1,24,287.17 MW installed
generating capacity in the country as on 31st
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2.12.10 Generation loss due to gas shortage

There is shortage in availability of gas.
This results in loss of generation of power. In
case of gas based power stations having
provision for the use of alternate fuels such as
naphtha, HSD, generation is augmented by use

of such fuels. The actual generation using liquid
fuels is, however, dependent upon the
requirement/acceptance by the beneficiaries on
account of the prevailing high costs of these fuels
resulting in high cost of generation. Loss of
generation due shortage in availability of gas as
reported to CEA is as under:

Sl. No. Year Generation Loss (MUs)

1. 2004-05 7034.10

2. 2005-06  7693.77 (Provisional)

Chairperson & Members of the Central Electricity Authority
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3.1 Transmission Planning

All issues relating to planning and
development of Transmission System in the
country are dealt in the Power System Wing of
CEA. This includes evolving long term and short
term transmission plans. The network expansion
plans are optimized based on network simulation
studies and techno economic analysis. This also
involves formulation of specific schemes,
evolving a phased implementation plan in
consultation with the Central and State
transmission utilities and assistance in the process
of investment approval for the Central Sector
schemes, issues pertaining to development of
National Power Grid in the country and issues
relating to trans-country power transfer.
Transmission planning studies are being
conducted to identify evacuation system from
generation projects and to strengthen the
transmission system in various regions. The
studies for long-term perspective plans are also
being carried out on All India basis for
establishing inter regional connectivity aimed
towards formation of the National Power System.
The National Power System is being evolved to
facilitate free flow of power across regional
boundaries, to meet the short fall of deficit regions
from a surplus region as well as for evacuation of
power from project(s) located in one region to
the beneficiaries located in other region(s).

3.2 National Electricity Plan-
Transmission

As per Section 3 of the Electricity Act 2003,
the CEA has been entrusted with the responsibility
of preparing the National Electricity Plan in
accordance with the National Electricity Policy
and notify such plans once in five years. The Act
provides that the draft of National Electricity Plan
has to be published inviting suggestions and

CHAPTER – 3

POWER SYSTEMS PLANNING AND DEVELOPMENT

objections from various stake holders and the
CEA has to obtain approval of the Central
Government before notifying the National
Electricity Plan. The following process has since
been completed:

1. Central Government has notified the National
Electricity Policy.

2. CEA prepared a ‘Draft National Electricity
Plan – Generation’, covering Generation
Program up to end of 11th Plan i.e. 2011-12
and invited suggestions and objections from
the stakeholders.

3. CEA prepared a ‘Draft National Electricity
Plan – Transmission’, covering Transmission
Program up to end of 11th Plan i.e. 2011-12
and invited suggestions and objections from
the stakeholders.

4. Comments on the ‘Draft National Electricity
Plan – Transmission’ were received from
various utilities and stakeholders. The Draft
Plan was also discussed in Regional meetings.

5. CEA prepared an updated ‘National
Electricity Plan – Generation’.

6. ‘‘National Electricity Plan – Transmission’ has
been finalized and is in the process of approval
and notification by Government of India.

The Plan gives details about development
of Transmission System in the country up to 11th

Plan period. Major highlights of the Plan are:

The existing highest level of AC
transmission in India would be raised from 400kV
to 765kV with construction and operation of
765kV transmission system. The programme is
to have about 5200 circuit km of 765kV
transmission Lines and 24500 MVA of 765kV
transformation capacity by 2011-12.
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800kV HVDC Bipole has been planned.
This would have a capacity for 6000 MW of
which 3000 MW would be utilized for power
evacuation from Biswanath Chariyali where
power from NER is pooled and 3000 MW for
power evacuation from Siliguri, where power
from Sikkin and Bhutan is pooled. The evacuated
power from NER/ Sikkim/Bhutan would be
brought to Agra from where it would be injected
in NR/ WR grid. This would be the highest HVDC
voltage under commercial operation in the world.

Total length of HVDC biploes would be
about 11000 km by 2011-12.

The Plan describes Growth Objectives,
Development Process, Planning Philosophy and
Criteria for speedy and smooth development of
transmission system at State, Regional and
National level with a view to optimize energy
resources.

Plan emphasizes need for a National Grid
for India and provides detailed programme for
its development. It is planned that, by end of
11th Plan all the five regions in India would by
synchronously connected and total inter regional
transmission capacity of this National Grid
would be 37150 MW from the existing capacity
of 9450 MW.

3.3 Inter regional transmission system in
India – National Power System.

As prelude to the formation of National
power system, Regional power systems have been
formed and as on today, strong Regional grids exist
in all the five Regions. The process of integration
of the regional power systems into one All India
power system has also started. The Eastern, North-
eastern and Western regions have been integrated
and synchronous inter-regional transmission
capacity of 1250 MW between the Eastern region
and North-eastern region, and 1800 MW between
the Eastern region and Western region is
operational in this integrated cluster of regions. The

Northern region, which at present has
asynchronous radial mode and HVDC back-to-
back inter-regional transmission connectivity of
600 MW with the Eastern region, and 1000 MW
with the Western region, would also get
synchronously integrated with the ER/NER/WR
system with commissioning of the 400kV
Muzaffarpur-Gorakhpur line, which is
programmed for completion in the 10th plan itself
and which would add 2000 MW to the ER-NR
inter-regional transmission capacity. Towards the
Southern region, inter-regional transmission
capacity of 3100 MW between ER-SR (Talcher-
Kolar HVDC bipole 2000 MW, Gazuwaka HVDC
back to back 1000 MW and radial mode line 100
MW) and 1700 MW between WR-SR
(Chandrapur back to back 1000 MW and radial
mode Lines 700 MW) exists. With this the
connectivity of Southern Region to the National
Grid is already established in asynchronous mode.
Further enhancement of Southern Region
interconnectivity to National Power System is also
being planned. The present inter-regional
transmission capacity is 9450 MW. With
integrated ER/NER/WR/NR system and
asynchronous inter-regional links with SR, total
inter-regional transmission capacity by end of 10th

Plan has been envisaged to be 16450 MW. The
total inter-Regional transmission system is further
planned to increase from its present capacity of
9450 MW to about 37150 MW by 2012.

Details of existing inter-regional
transmission capacity, that under construction and
planned/proposed during 10th plan and the early
11th Plan are shown in Annexure -3A, 3B & 3C
respectively.

3.4 Cross Border Transmission Proposal
and assistance to neighboring
countries

a) Comprehensive evacuation system for
hydro projects in Bhutan:

Study of comprehensive power evacuation
system required for future hydro projects in
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Bhutan during the period up to 2020-2025 to be
integrated with the long term transmission plan
for hydra projects in NER and Sikkim.

b) Evacuation system from Phunatsangchhu -I
HEP in Bhutan:

Study and formulation of proposal for
power evacuation from Phunatsangchhu-I HEP
(1080 MW) in the context of preparation of DPR
for the project which is being funded by
Government of India.

c) Afghanisthan 220 kV Pul-e-Khumri-
Kabul D/c line and 220 kV Kabul
substation:

Examination and evaluation of report for
award of packages for the 220 kV Pul-e-Khumri
transmission system in Afghanisthan being
financed by Government of India.

3.5 Flexible AC Transmission System
(FACTS)

A R&D FACTS Project which envisages
installation of Fixed Series Capacitor and
Thyristor Controlled Series Compensation has
been taken up at Ballabhgarh end of Kanpur-
Ballabhgarh line of PGCIL The project is being
executed in two phases. Phase - I with 27% Fixed
Series Compensation (FSC) which was
commissioned in April 2002 is performing
satisfactorily and with this there is increase of
about 120 MW in power carrying capacity of the
line. Work on Phase-II, which covers design,
development, supply, erection and commissioning
of Thyristor Controlled Series Capacitor (TCSC)
with range of 8 to 20%, was test charged during
March 2006. Some modification/ improvement
is being carried out by M/s BHEL for smooth
operation of Phase – II.

3.5.1 National HVDC

NHVDC Project (Lower Sileru-Bersoor) is
a Government sponsored project primarily funded

by department of Heavy Industries, Ministry of
Power, Ministry of Communication and
Information Technology, BHEL, APTRANSCO
and CSEB. Efforts have been made to utilize the
NHVDC project and keep this link continuously
in operation so that investment made could be
put to use. Both APTRANSCO and CSEB have
agreed to hand over this link to PGCIL for
operation and maintenance and subsequently
O&M charges to be borne by beneficiaries of two
regions. Work at both the converter stations are
in progress. Further efforts are being made for
putting the HVDC link into operation followed
by handing over the asset of NHVDC to PGCIL.

3.6 Analysis of causes of failure of
transmission line tower and
substation equipment.

3.6.1 Transmission Line Towers

Failures of 400 kV & 220 kV Transmission
Lines towers of PGCIL, WBSEB & Maharashtra
State Transmisison Co Ltd., were investigated and
remedial measures suggested. Standing
Committee of Experts submitted a report in
respect of the following Lines:

� 400 kV D/c Uri – Wagoora Transmission Line
– PGCIL

� 400 kV D/c Agra – Auraiya Transmission Line
– PGCIL

� 400 kV S/c Farakka – Durgapur Transmission
Line PGCIL

� 400 kV D/c Vindhyachal – Satna
Transmission Line – PGCIL

� 220 kV D/c Bakreshwar – Satgachia &
Bakreshwar – Gokarna Trans Line – WBSEB

� 400 kV S/c Chandrapur – Parli Trans. Line
 – Maharashtra State Transmission Co. Ltd.

3.6.2 Substation Equipment

a) At the request of the Delhi Transco Ltd,
failures of 100 MVA, 220/33/11 kV
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transformer at Subzi Mandi; 100 MVA, 220 /
33 / 11 kV Okhla and 100 MVA, 220 / 66 / 11
kV transformer at Sarita Vihar were
investigated and corrective measures
suggested.

b) At the request of West Bengal Power
Development Corporation Ltd., (WBPDCL),
the failure of 400 kV Circuit Breaker at
Kolaghat end of Kolaghat – Baripada line was
investigated along with representative of
PGCIL and corrective measures suggested.

c) At the request of HVPN the failure of 140
MVA generator transformer at Tau Devi Lal
Thermal power station, Panipat was
investigated along with representative of
HVPN and corrective measures suggested.

3.7 Technology Improvement
Programme in Power System

After completion of training by the officers
of CEA at Chicago, USA, following Pilot Projects
have been taken up with SEBs in following area.

3.7.1 Design of transmission line in snow
bound hilly area

A pilot project has been taken up on the
subject “Design of Transmission line in snow
bound hilly area” in Himachal Pradesh. Un-charged
span of zebra conductor has been installed at Kalpa
in District Kinnaur of Himachal Pradesh at an
altitude of around 8000 ft., where heavy snowfall
occurs in winter season. For designing transmission
line in snow bound hilly area data regarding
thickness of ice accumulation on conductor, wind
velocity etc. are required. For this purpose two
anemometers have been installed at such location.
These anemometers are storing data of actual wind
velocity in the vicinity. The ice loading due to snow
accumulation on the transmission line are being
measured at the time of snowfall in winter season.

3.7.2 Residual life assessment of
substation equipment

The transmission system is the backbone of
the power system and requires a huge investment. A

well maintained transmission system can only provide
reliable and quality power supply to customer. Risk
of running the system without proper attention to
transmission assets is increasing. In such a
environment condition based maintenance practice
is considered to be the most effective means to assess
the health of equipment in operation. As the
transmission Lines and substations are growing older,
there is a need of proper condition monitoring to assess
the residual life, which is a difficult task. A pilot project
on “Residual Life Assessment of Sub-Station
Equipment” has been taken up with the MSEB.

Following diagnostic tools have been
supplied to Maharashtra SETL / MSEDC for
condition assessment of various substation
equipment.

� Digital Earth Tester
� Transformer Winding Resistance Meter
� Contact Resistance Meter
� Automatic relay test kit (3 phase)
� Circuit Breaker Operational Analyzer with

Dynamic Contact Resistant Meter (DCRM)
� On Line Dissolve Gas Analyzer
� Leakage current monitor for lightning arrester
� Frequency Response Analyzer
� Partial Discharge Measuring Equipment for

Transformer
� Automatic Capacitance & Tan Delta

Measuring Equipment

3.8 Construction Monitoring of
Transmission Projects

The monitoring of construction of
transmission Lines and sub-stations at voltage levels
of 220 kV and above is being carried out with a
view to achieve timely completion of transmission
system to ensure evacuation of power from new
generating power stations as well as to strengthen
the power system network in the country. For the
year 2005-06, programme for stringing of 105 Ckm
of 765 kV, 3850 Ckm of 400 kV and 2738 Ckm of
220 kV transmission Lines was envisaged. Against
this programme, the stringing of transmission Lines
actually achieved during the year 2005-06 was 287
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Ckm of 765 kV, 6260 Ckm of 400 kV and 2871
Ckm of 220 kV Lines.

Details of the transmission Lines completed
during 2005-06 are given in Annexure - 3D.

Voltage wise/ sector wise actual
achievement vis-à-vis programme for the year
2005-06 in respect of Lines are given in
Charts I to III.

Chart-I
Programme/ Achievement of 765 kV transmission lines during  2005-06

Chart-II
Programme/ Achievement of 400 kV transmission lines during  2005-06
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Chart-III
Programme/ Achievement of 220 kV transmission lines during 2005-06

In respect of transformation capacity, a
programme of addition of 7455 MVA at 400 kV
and 7760 MVA at 220 kV was envisaged for the
year 2005-06. Against this programme, the
achievement during  2005-06 was 10265 MVA at

400 kV and 7505 MVA at 220 kV respectively as
shown in the Charts IV and V. Details of the
substations completed during  2005-06 are given
in Annexure - 3E.

Chart-IV
Programme/Achievement of transformation capacity at 400 kV substations during

2005-06
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3.9 Programme for the year 2006-07

For the year 2006-07, a programme for
stringing of 660 Ckm of 765 kV, 7948 Ckm of
400 kV and 4268 Ckm of 220 kV in respect of
transmission Lines along with transformation
capacity of 2331 MVA at 765 kV, 11130 MVA at
400 kV and 8183 MVA at 220 kV has been
envisaged.

3.10 Examination/ Study/ Analysis of
specific issues relating to
transmission

a) Comprehensive report on the transmission
and sub-transmission system requirement of Delhi
for 11th Plan was prepared.

b) Examined the power evacuation
arrangement from the Power projects in Rajasthan
from Techno-Echonomic angle.

c) Associated in selection for power plant sites
in Haryana.

d) Examination of East-West corridor
transmission system strengthening scheme of
PGCIL.

e) Preparation of transmission network
associated with PGCIL schemes in India.

f) Preparation of brief note on transmission
constraints between Western and Southern
regions.

g) Preparation of database of associated
transmission system for 10th and 11th Plan projects
in India.

h) Carried out technical scrutiny of project
reports of WBSEB on transmission schemes/
Proposal for loan funding from JBIC and comments
were sent to MoP.

i) Work on transmission Tariff/study team on
transmission Tariff.

j) Material on National grid for India –2006-
Reference Manual was prepared.

Chart-V
Programme/ Achievement of transformation capacity at 220 kV substation during

 2005-06
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Schemes through Department of
Development of North Eastern Region (DONER)
for funding under NLCPR/NEC:

� 132 kV S/c line from Along to Passighat.

� 132 kV S/c line from Tezu to Roing alongwith
2x10 MVA, 132/33 kV S/S at Roing.

� 132 kV S/c line from Deomali to Khonsa
alongwith 2x10 MVA, 132/33 kV S/S at
Khonsa.

� 132 kV S/c line from Khonsa to Namsai via
Changlang, Jairampur and Miao alongwith 2x5
MVA, 132/33 kV S/S each at Changlang,
Jairampur and Miao

3.11 Long Term Planning Studies

Long term planning studies were carried
out to evolve a composite system for evacuation
of power from generation projects envisaged
beyond 10th Plan such as Kahalgaon Extn
(3x500 MW), Barh STPS (3x660 MW), North
Karanpura (3x660 MW), Nabinagar TPS
(4x250 MW), Kahalgaon –II, Maithon (RB) etc.
Studies were also carried out to identify long-
term system strengthening requirements in
various regions/states. A list of studies carried
out to evolve long term perspective plan are as
below:

a) Comprehensive load flow studies were
carried out to find out the transmission and sub
transmission system requirement in Delhi during
11th Plan.

b) Transmission System for Evacuation
System for Rampur HEP (434 MW)

c) Transmission system planning studies for
evolving transmission system associated with
Aban CCGT (1000 MW).

d) Transmission system planning for
evacuation of power from Tapovan Vishnugad
HEP (520 MW) and Lata Tapovan (162 MW)

e) Evacuation System for Tehri PSS (1000
MW) & Koteshwar (400 MW), Lohari Nagpala
HEP (600 MW)

f) Transmission system planning for
evacuation of power from Kotlibhel st-IA (195
MW), Kotlibhel st-IB (320 MW), Kotlibhel st-II
(440 MW)

g) Transmission system planning for evacuation
of power from Vishnugarh Pipalkoti (400 MW)

h) Transmission system planning studies for
evolving transmission system associated with
Adani TPS (4x300 MW) of Adani Group.

i) Long tern planning studies to evolve a
transmission system for evacuation of power from
Rangit St-IV HEP (3x40MW) generation project
envisaged beyond 10th Plan.

j) System strengthening scheme submitted by
PGCIL

k) Reviewed the requirement of 10th and 11th

Plan transmission program of State Utilities in
Southern Region

l) System studies corresponding to 11th Plan
with revised generation scenario to identify
transmission system for evacuation of surplus
power of Eastern region to other deficit regions
under different scenario were carried out for
preparation of National Electricity Plan for the
country.

m) Prepared the document – “Details of 10th

Plan Transmission Works – as per 34233 MW
Generation Addition Programme”.

n) Load flow studies carried out for identify
the 11th Plan transmission requirement in Delhi
system

o) Carried out transmission planning
exercises corresponding to 10th and 11th Plan time
frames based on revised generation capacity
addition program.
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p) Transmission system planning for evacuation
of power from Tuticorin TPS (2x500 MW)

q) North Madras JV TPS(2x500 MW)

3.12 Short Term Planning Studies

System studies were carried out for
evolving transmission system for evacuation of
power from generation projects such as Gandhar-
II, Kawas-II, etc. anticipated during 10th Plan as
well as for strengthening of the regional
transmission system. A list of the studies carried
out is as given below:

a) Load and generation of DVC with various
alternative and contingency to identify suitable
transmission system requirements to evacuate
power from 710 MW Mejia Ext. TPS (unit 4, 5
& 6) and Chandrapura Ext. TPS (2x500) in the
absence of the some transmission Lines and
associated sub-station, which are not coming
during 10th Plan in DVC were carried out and
prepared a interim report for the DVC.

b) Uniform Common Pool Transmission Tariff
(UCPTT) for North-Eastern Region

c) Northern Region System Strengthening -V

d) Northern Region System Strengthening –VI

e) Northern Region System Strengthening –VII

f) Northern Region System Strengthening –VIII

g) Northern Region system Strengthening
Scheme (formerly part of Tala supplementary
scheme)

h) Fault level of 220 kV buses of BBMB.

i) Studies for evacuation of power from Ravi
basin projects were carried out and a Master Plan
for evacuation of power from Ravi basin projects
was formulated.

3.13 Examination of Pre-PIB /PIB/ EFC
Memos

PIB/ Pre-PIB proposals for the following
transmission schemes were examined and
observations forwarded for consideration by the

project authorities. The details of the schemes
examined are as under:

a) Transmission system associated with
Parbati II HEP (400 MW)

b) Transmission system associated with
Parbati III HEP (520 MW)

c) RCE for transmission system associated
with Tehri I HEP (2x250 MW).

d) Transmission system associated with Barh
STPS (3x660 MW).

e) Revised cost estimates for transmission
system associated with Tala HEP (1020MW).

f) Transmission system associated with North-
West transmission corridor strengthening scheme
of PGCIL in Western Region.

g) Transmission system associated with
WRSSS-II schemes of PGCIL

h) Transmission system associated with
Kawas-II schemes of PGCIL

i) Transmission system associated with
Gandhar-II schemes of PGCIL in Western Region.

3.14 Examination of power evacuation
aspects of pre-feasibility reports of
hydro projects

Pre-feasibility reports under Hydro initiative
of 50,000 MW capacity addition programme in the
country were examined from power evacuation and
switchyard aspects.

3.15 Standing Committee Meetings

Standing Committees on transmission
planning for resolving issues related to
transmission system planning have been
constituted in 1980s and during April 2003 to
March 2004, 8 Nos. meetings of the Standing
Committees (2 for Northern Region, 3 for Western
Region, 2 for Southern Region, 1 for Eastern
Region) have been convened.
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The issues pertaining to transmission
system planning which were resolved during
these meetings are shown in Annexure - 3F.

3.16 Inspection of Electrical Installation

The Electricity Act, 2003 stipulates
statutory inspection of electrical installations
by Central and State Inspectors in respect of
installations within their respective
jurisdictions. The Electrical Inspectorates at the
Central and State levels are assisted by
designated Electrical Engineers to discharge
these functions. The Chief Engineer (Electrical
Inspectorate), CEA has been appointed as
Electrical Inspector for the Central
Government installations and for those within
Union Territories, under the Act. The Central
Government Inspector is assisted by Regional
Inspectorial Organizations (RIOs) with
Headquarters at New Delhi, Chennai, Shillong,
Mumbai & Kolkata in discharging the various
responsibilities, briefly described as under :

(a) Statutory periodic inspection of electrical
installations and issue of notices to the owners of
installations for compliance under Rule 46 of the
Indian Electricity Rules, 1956.

(b) Scrutiny of references received under Rule
63/ 47A/ 50A of I.E. Rules 1956 for inspection
and granting approval for energization of High/
Extra high voltage installations/ generating units.

(c) Inspection of Electrical installations in
Cinema house and issue of No Objection Certificates
for grant of annual license to the cinema house under
the respective Cinematography Act in force in the
Union Territories.

(d) Issue of Cinema Operator’s Certificate
under Cinematography Act in force in the Union
Territories.

(e) Investigation of fatal and non-fatal electrical
accidents and recommenda-tions to avoid
recurrence of such accidents in future.

(f) Scrutiny of cases regarding unauthorized
construction under overhead Lines involving
infringement of Rules 79, 80 & 82 of I.E. Rules, 1956.

(g) Issue of Electrical Contractor’s licenses and
competency certificates to supervisors and
wiremen through the Licensing Board in respect
of Union Territory of Pondicherry.

(h) Scrutiny of applications for relaxation of I.E.
Rules and granting such relaxation, if necessary.

3.17 Resume of Inspection Work Done

The Central Electrical Inspectorate and its
five Regional Inspectorial Organisations
inspected a total number of 1,59,765 equivalent
Medium voltage installations and collected a
revenue of Rs. 353.34 lakhs during the year, the
region wise break up of which is a follows:

RIO Eq. MV installations (Nos.) Fees Collected (Rupees in Lakhs)
2004-05 2005-06 2004-05 2005-06

New Delhi 32,973 64,135 81.54 94.44

Chennai 57,075 51,174 153.07 85.71

Goa 78,010 33,206 69.68 109.61

Shillong  6,030 11,250 15.30 63.58

* Kolkata * * * *

Total 1,74,088 1,59,765 319.59 353.34

*RIO Kolkata started functioning from 1st January, 2006. The equivalent MV inspected as well as fee collected are
included in the figures indicated for RIO, Shillong which was looking after the inspection work of these areas earlier.
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Draft Indian Electricity Supply and
Safety Regulations were framed under Section
177 (2) (b) read with section 53 of Electricity
Act, 2003 and circulated to all State Govts.
and Utilities. The regulations have been
revised taking into view the comments offered
by various State Govts. and Utilities. The
revised Regulations have been put up to CEA
for approval.

3.18 Major Achievement in Term of
Inspection during 2005-06
(Important Installations Inspected)

3.18.1New Inspection Cases (Rule 63/47A)

(i) 400 kV Sub-stations at Kaithal, Abdullapur,
Patiala, Mainpuri, Meerut, Madurai,
Thiruvananthapuram, Rangali, Mysore, Boisar,
Narendra and Siliguri of PGCIL, 400KV GIS and
main Transformer at Tarapur and other electrical
installations at Kaiga. 220kV S/S at Barjora of
DVC and 132 kV S/S at Yanam.

(ii) Generating Plant of NPCIL- 540MW
Generator (Unit-4).

(iii) 2x125MW Hydro Units of NHDC at
Indirasagar and 2x70MW Hydro Units of NHPC
at Dhauliganga.

(iv) Unit-4 of Mejia Thermal Power Station of
DVC.

(v) 400 kV Lines - Bareilly – Dhauliganga,
Rihand – Allahabad – Kanpur – Mainpuri –

Ballabgarh, Raipur – Chandrapura, Dadri –
Panipat, , Madurai – Thiruvananthapuram,
Mysore -Neelamangla, Tala – Siliguri (Indian
portion), LILO of II Ckt. of Bongaigaon – Malda
at Siliguri S/S of PGCIL and Mandola- Bareilly
Transmission Line of M/s Power Links.

(vi) 220 kV line from Mejia – Barjora of DVC

3.18.2Periodical Inspection Cases (Rule46)

Extra emphasis was laid on periodical
inspection of large plants in Power and
Petrochemical Sector under rule 46 of I.E. Rules,
1956. Important projects covered are :

(i) Generating Plants at Faridabad, Badarpur,
Korba, Singrauli, Vindhyachal and Farakka, of
NTPC, Mejia, Durgapur, Bokaro A&B,
Chanderpura, Maithon (Hydel), Panchet (Hydro)
of DVC, Doyang and Khandang Hydro Power
Stations of NEEPCO, Neyveli of NLC, Narora &
Kakarpara Atomic Power Project of NPCIL,
Mathura, Barauni, Haldia, Guwahati, Digboi and
Numaligarh refineries of IOCL and BPCL & HPCL
refineries in Mumbai.

(ii) Mandola, Bhiwadi, Bina, Itarsi, Bihar
Sharif, Somanhalli, Rourkela, Minirabad,
Indiravati, Jayapore, Aizawl and Birpara S/S of
PGCIL, Kalyaneswari, Putki and Purulia S/S of
DVC, 220kV, 110kV S/S of Electricity
Department, Pondicherry and all Grid sub-stations
of state of Goa and UTs of Daman & Diu and
Dadra & Nagar Haveli.
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4.1 Power Supply Position

The total energy availability in the country
during 2005-06 was 578,819 MU as against
548,115 MU during the previous year 2004-2005
registering an increase of 5.60%. The energy
shortage during the year 2005-06 was 52,938
MU (8.4%) as compared to 43,258 MU (7.3%)
during the previous year 2004-05. The peak
demand met during the year 2005-06 was 81,792
MW as against 77,652 MW during the previous
year. The peak shortage during the current year
was 11,463 MW (12.3%) as against 10,254 MW
(11.7%) during the previous year. An overview
of region-wise power supply position in regard
to energy and peak demand for the year 2005-
06 is presented in Exhibit-I and Exhibit-II

CHAPTER – 4
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Exhibit – I
Region Wise Power Supply Position (Energy)

respectively. The State/ Region-wise power
supply position during2005-06 is enclosed at
Annexure-4A. The shortages experienced in the
Northern, Western and North-Eastern regions
were primarily due to requirement being more
than the increase in availability. The shortage
decreased in Southern Region due to increase in
availability being more than the increase in
requirement. Although the Eastern Region had
surplus power throughout the year, except during
peak hours, the demand of the Region could not
be totally met primarily due to sub-transmission
and distribution constraints. The energy shortage
in North – Eastern Region was also due to
transmission constraints and commercial
reasons.
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Exhibit – II
Region Wise Power Supply Position (Demand)

4.2 Optimum Utilization of available
Generating Capacity - Inter
Regional Exchanges of Power

The Eastern regional power system had
surplus throughout the year except during peak
hours. The other regional grids experienced
shortages of varying degrees; seasonal surpluses
during off-peak hours and unutilised power were
obtained in these regions as well. All out efforts
were made to utilize these surpluses for the
benefit of needy states/utilities in other regions.
Synchronous operation of the Western, Eastern
and North-Eastern regional grids and
asynchronous connection of Eastern grid with
the Northern and Southern grids through HVDC
back-to-back links helped in export of surplus/
unutilised power in Eastern Region and North
Eastern Region to needy beneficiaries in
Northern, Western and Southern regions. The

inter-regional energy exchanges which were
21,926.5 MU in 2004-05 became 21,092.0 MU
during 2005-06.

Overview of inter-regional energy
exchanges during 2005-06 are presented in
Exhibit – III. Details of Inter-regional exchanges
of energy among the regions during 2005-06 vis-
à-vis 2004-05 are given in Table – I.

The inter-regional exchanges helped a
number of states / utilities in the Southern,
Western, North–Eastern and Northern regions
namely Tamil Nadu, Karnataka, Kerala ,
Pondicherry, Madhya Pradesh, Gujarat,
Chhatisgarh, Maharashtra, Daman & Diu, Dadra
Nagar Haveli, Delhi, Chandigarh, Haryana,
Punjab, Jammu & Kashmir and Uttar Pradesh to
bridge the gap between demand and supply of
power.
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Exhibit-III
(All figures in MU)

Region 2004-05 (MU) 2005-06 (MU)
From To
i) Northern Western 257.8 212.3

Southern - 3.1
Sub Total 257.8 215.4

ii) Western Northern 1,623.0 1725.3
Southern  162.8 44.8
Eastern - 14.9

Sub Total 1,785.8 1785.0
iii) Southern Western 1,771.7 3561.0

Northern 110.3 1137.2
Eastern 26.1 535.3

Sub Total 1,908.1 5233.5
iv) Eastern Northern 3,943.4 4126.0

Western 9,361.5 7415.3
Southern 3,441.2 885.7
North-Eastern 87.5 291.8

Sub Total 16,833.6 12718.8
v) N-Eastern Northern 182.8 456.5

Western 229.5 410.4
Eastern 728.9 272.4

Sub Total 1,141.2 1139.3
Total 21,926.5 21092.0

Table-I
Inter-Regional Energy Exchanges (MU)
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requirement within the region. Salient details of
the export of power from Eastern region to other
regions were as follows:

a) Eastern Region to Northern Region

Power was transferred from Eastern region
to Northern region over HVDC back-to-back
station at Pasuli, Sasaram. The energy exported
from Eastern region was 4,126.0 MU during
2005-06 as compared to 3,943.4 MU during
2004-05, showing a rise of 4.63%.

b) Eastern Region to Western Region

Synchronization of Western regional grid
with Eastern regional and North-Eastern regional
grids paved the way for flow of power from
Eastern to the deficit Western region. The energy
exported from Eastern region to Western region
during 2004-05 and 2005-06 was 9,361.5 MU and
7,415.3 MU respectively.

c) Eastern Region to Southern Region

The energy exported from Eastern region
to Southern region during 2004-05 and 2005-06
was 3,441.2 MU and 885.7 MU respectively.

4.3.5 North-Eastern Regional Grid

The North-Eastern grid faced an energy
shortage of 8.6% and a peaking shortage of
13.9% during the current year (2005-06) as
compared to energy and peak shortages of 6.3%
and 11.3% respectively during the corresponding
period last year (2004-05) mainly on account of
transmission and distribution constraints. The
North-Eastern grid operated in synchronism with
Eastern grid and Wetsern grid. The energy
exported from North-Eastern region to Northern
region, Western region and Eastern region was
451.8, 402.4 and 270.2 MU respectively. The
total export from this Region to other regions
was 1124.4 MU.

4.4 Monitoring of Capacitor Installation
Programme

The capacitor requirement at regional level
is assessed by respective Regional Power
Committees (RPCs) (erstwhile Regional
Electricity Boards). The capacitor installation
programme for the year is finalised in consultation
with the constituents of the Region. The actual
installation of shunt capacitors during 2005-06
was 909 MVAR, 265 MVAR and 355.4 MVAR
in Northern, Western and Southern Regions
respectively leaving a shortfall of 3011.75 MVAR
as per the details given as Annexure – 4B. The
progress of capacitor installation in the country
has been slow. The matter is being followed up
by CEA and RPCs. Capacitors were not required
to be installed in the Eastern and North-Eastern
Regions, as there were no problems of low
voltages in these regions.

4.5 Power & Telecommunication Co-
ordination Committee (PTCC)

CEA continued to follow up cases for
expeditious PTCC clearance of EHT transmission
lines of voltage 220 kV and above through
discussions with Bharat Sanchar Nigam Ltd.
(BSNL), Railways and SEBs/Power Utilities.
CEA also rendered assistance to the State
Electricity Boards in resolving complex PTCC
cases of voltage level of 132 kV and below.

Two Central PTCC meetings were
organized in April, 2005 at Gangtok (Sikkim) and
in November, 2005 at Vadodara (Gujarat). These
were attended by officers upto the rank of Chief
Engineer from SEBs/Power Utilities, CGMs from
BSNL and senior officers from Railways and
Defence. In the meeting, inter-alia, a number of
long pending/outstanding issues were discussed
and resolved.

During 2005-06, 67 new cases of power
lines were received for PTCC clearance. CEA has
sent Induced Voltage (IV) comments for 56 cases
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to DEs (T), PTCC, BSNL for issuing necessary
route approvals.

During 2005-06, about 2114 circuit kms
of 220 kV lines and about 2550 circuit kms of
400 kV lines were cleared to enable SEBs/
Power Utilities to commission their lines on
schedule.

During 2005-06, technical assistance was
rendered to PGCIL, MPEB, GRIDCO, KPTCL,
APTRANSCO, RVPNL and GEB for processing
their SLPTCC cases.

Computer software for computation of
mutual coupling and fault current under SLG fault
conditions on power lines for the use of power
sector was upgraded.

CEA have revised the existing PTCC
manual (last published in 1995) after
incorporating the decisions taken by CLPTCC
after 1995 and relevant abstract of Telegraph Act,
1885 and Electricity Act, 2003. The draft manual
has been forwarded to T&D Circle, BSNL,
Jabalpur and the same is available on their web
site for information to all Central PTCC members.
Central PTCC has setup a sub-committee for
study and modifications in the draft PTCC
manual.

4.6 Establishment of Load Despatch and
Telecommunication facilities for
Power Sector

CEA had been facilitating the smooth
implementation of the Unified Load Despatch &
Communication (ULDC) Schemes by suggesting
the solutions and resolving the issues raised by
constituents during the project implementation.
The ULDC schemes were executed by PGCL.
During 2005-06, ULDC scheme for Eastern
region was commissioned in June 2005 and
declared under commercial operation w.e.f.

September 2005 and ULDC scheme for Western
region has been commissioned on August 2005
and declared under commercial operation w.e.f.
February 2006.

4 .6.1National Load Despatch Centre
(NLDC)

The scheme for establishment of National
Load Despatch Centre (NLDC) having
communication links with all the five Regional
Load Despatch Centres (RLDCs) for data
exchange was examined by CEA and sanctioned
by Govt. of India during 2005-06.

The NLDC mainly shall be responsible for:

1) Integrated operation of all the Regional Grids.

2) Monitoring Inter-regional exchanges &
advising corrective actions to RLDCs if
required.

3) Monitoring grid security on national basis.

4) Co-ordinating inter-country exchanges.

5) Review of regional outage schedules in the
national perspective to ensure optimum
utilization of National power resources.

4.7 Frequency Allocation Coordination for
Micro-wave and Power Line Carrier
Communication (PLCC)

CEA co-ordinates and follows up with
Wireless Planning and Co-ordination (WPC)
Wing of DOT to achieve timely frequency
allocation for PLCC system of new power
transmission lines and the VHF/UHF/Microwave
systems of power utilities.

In line with above, CEA took up the cases
of HPSEB, PSEB and Electricity Department of
Pondicherry with WPC for expediting the
allocation of frequency for their new power lines.
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5.1 Hydro Potential and its Development

The re-assessment studies of hydro-electric
potential of the country, completed by Central
Electricity Authority in 1987, have assessed the
economically exploitable hydro power potential
as 84044 MW at 60 % load factor. A total of 845
hydro-electric schemes have been identified in the
various basins. The hydro potential of 84044 MW
at 60% load factor when fully developed would
result in an installed capacity of over 1,50,000
MW on the basis of probable average load factor.

The basin-wise details of hydro electric
potential development are indicated in the chart
enclosed. As on 31.03.2006, the hydro-electric
schemes in operation account for only 19.08% and
those under execution are 5.61% of the total

CHAPTER – 5
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potential. Thus, the bulk of the potential (75.32%)
remains yet to be developed.

The re-assessment studies have also
identified 56 sites for Pumped Storage Schemes
(PSS) with probable total installation of about
94,000 MW. At present 8 PSS (3459.6 MW)
are under operation, 3 PSS (1350 MW) are
under construction which include Sardar
Sarovar (200 MW) whose 1000 MW is under
operation. Further, one PSS (1000 MW ) is
cleared by CEA.

In addition, the study for the assessment of
small hydro potential has been completed in June,
1996 by CEA. 1512 small hydro-electric schemes
with aggregate installed capacity of about 6782
MW on canal falls/ rivers have been identified.

BASINWISE STATUS OF H.E. POTENTIAL DEVELOPMENT
( As on 31.03.2006)
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5.1.1 50,000 MW Hydro-Electric initiative

Under the 50,000 MW Initiative, 162
hydro-electric projects spreading in 16 states for
the purpose of preparation of Preliminary
Feasibility Reports (PFRs) in the year 2003-04
were taken up by CEA as nodal agency with
CPSUs/State agencies as Consultants. CEA’s
role included overall coordination, facilitating
collection of data, quality control by vetting
conceptual planning, assessment of power
benefits and selection of project parameters,
evacuation of power and monitoring of works.
National Hydro-Electric Power Corporation,
WAPCOS, North-Eastern Electric Power
Corporation, Satluj Jal Vidyut Nigam and
number of State Power Utilities were associated
to complete these feasibility studies. The PFRs
were completed in Sept., 2004 for all these
projects with an installation of 47,930 MW.

As a follow up of preparation of PFRs, it
has been decided to take up implementation/
preparation of DPRs for attractive schemes
selected from PFR schemes thereby providing
a shelf of projects for execution in the near
future. Out of 162 schemes (47930 MW) for
which PFRs have been prepared, at first
instance, based on their preliminary techno-
economic analysis, 78 schemes (34020 MW)
whose first year tariff works out below Rs. 2.50/
kWh have been considered as low tariff H.E.
schemes and have been selected for taking up
of detailed survey & investigation and
preparation of DPR and implementation. The
details of these schemes are enclosed at
Annexure - 5A. Out of these, action has been
initiated for 77 schemes (33951 MW) for
Survey & Investigation and preparation of DPR
by CPSUs/ SPSUs/ SEBs/IPPs. One scheme (69
MW) in Meghalaya is not being considered due
to coming up of Shillong water supply scheme
at upstream.

These projects are expected to yield benefits
during 11th Plan and beyond.

5.2 Construction Monitoring of Hydro
Projects

For timely completion of the sanctioned and
the on-going power projects in the country
(Central, State and Private Sectors), monitoring
mechanism has been strengthened to achieve
capacity addition targets. The Central Electricity
Authority (CEA) has nodal officer for each
project, both at the conception stage as well as
during execution. The nodal officer keeps track
of activities and facilitates resolution of problems
which may affect/delay the project by escalating
the issues to appropriate levels. Periodical
physical & financial reviews are prepared and sent
to concerned agencies. The implementing
agencies are assisted in timely availability of
inputs.

Regular visits are made by the officers of
Hydro Project Monitoring Division of CEA to the
project sites for progress review and in this context
75 no of visits were made in the year 2005-06. In
addition to above visits, review meetings are
organized regularly in Ministry of Power and
quarterly review meetings are held in CEA to
discuss criticality of each projects.

5.2.1 Hydro capacity addition during
2005-06

Target of hydro capacity addition for the
year 2005-06 was 2886 MW and against the
target, actual achievement was 1340 MW from
13 units with Central Sector contributing 280 MW
and State Sector contributing 1060 MW. In
addition, two units at Tehri H.E. Project with
aggregate capacity of 500 MW were rotated but
the machines could not be synchronised due to
non-availability of water. The main slippages in
capacity additions were Tehri (4x250= 1000
MW), Dulhasti (3x130= 390 MW), Bhawani
Kattalai Barrage-I (2x15 = 30 MW) and Larji
(3x42 = 126 MW) H.E. Projects. Details of
capacity commissioned and slipped capacity
along with reasons are given at Annexure -5B.
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5.2.2 Hydro capacity addition programme
during 2006- 07

During 2006-07, a programme of hydro
capacity addition of 3884 MW has been fixed which
includes 1900 MW in Central Sector, 1584 MW in
State Sector and 400 MW in Private Sector. Project-
wise details are given at Annexure -5C.

5.3 Survey & Investigation of Hydro
Projects

In order to accelerate the pace of hydro
development in the country, CEA provides
assistance to various Central/State agencies in the
matter of survey, investigation and preparation
of DPRs of hydro projects. CEA has been
monitoring the physical and financial progress of
survey and investigation of all the hydro schemes.
The proposals received from States/SEBs for
utilising foreign assistance for S&I activities are
also examined. During the year, following works
were handled in this regard:

l The progress of Survey & investigation works
received from various SEB’s / Agencies was
analysed and periodically updated .

l The proposals for Attunli (500MW) and Etalin
(4000 MW) received from NHPC for stage -I
clearance were examined and recommended
to MoP for approval.

l The proposals for Mawhu (120 MW) received
from NEEPCO for stage -I clearance were
examined and recommended to MoP for
approval.

l THDC submitted the proposals for Karmoli
(140 MW), Jarhganga (50 MW), Gohana Tal
(60 MW), Maneri Jhelam (55 MW), Jhelam
Tamak (60 MW), and Boking Bailing (330
MW) during the year. The proposals were
examined and recommended to MoP for
Stage-I clearance.

l The proposals for Khab (636 MW) and Luhri
(700MW) received from SJVNL for stage-I
clearance were examined and recommended
to MoP for approval.

l The proposals for utilisation of external
assistance for H.E potential development
including pumped storage projects for S&I work
and preparation of DPRs received from various
utilities from time to time were examined.

5.4 Power Potential Studies for
Preparation of DPRs

l During the year, power potential studies were
carried out for alternative scenarios of Rangit
St.-IV (120 MW) in Sikkim and Kirthai St.-II
(420 MW) in J&K.

l Power potential studies were initiated for Seli
(166 MW) and Raoli (205 MW) HE Projects
in H.P.

5.5 Clearance of Cost Estimates for St-II
activities of Hydro Electric Schemes

Cost estimates of Stage-II activities for
4 Nos. of hydro electric schemes aggregating to
1400 MW capacity have been cleared by CEA
under three stage development of Central Sector
during 2005-06. Details of these schemes are
given at Annexure –5D.

5.6 Other Planning Activities

Extensive studies have been carried out for
determination of pondage as per the Indus Water
Treaty and for preparation of replies to the queries
of Neutral Expert appointed to resolve the
differences between India and Pakistan in the
implementation of Baglihar (450MW) HE
Project. A ‘Counter Memorial’ and Rejoinder’
document has also been prepared in this
connection.

The following activities were carried out:

l Proposal for review of Design Energy of Tehri
St.-I (1000MW), Kopili Project (275MW),
Nathpa-Jhakri HE Project (1500MW) have
been scrutinized and commented upon.

l Draft project Report for Badarpur Mini Hydel
Scheme(400KW) prepared by NPTI examined
and commented upon.
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l Report on Power Potential Studies and cost benefit
analysis optimization of project parameters of
Kulsi Dam (70MW) prepared by Brahmaputra
Board examined and commented upon.

l Preliminary Power Potential Studies carried
out by CWC for Myntdu-II(130 MW)
examined and commented upon.

l Proposal for necessity of Garudeshwar Weir
is under examination.

l Technical and Financial Proposal of WAPCOS
relating to Feasibility Study for Phnom Penh-
Kompong Cham Transmission Lines, Pre-
feasibility Study of Stung Atay hydro project
and Feasibility Study of Mini Hydel Plants in
Combodia examined and commented upon.

l Project planning studies for Nyukcharong Chu
(80 MW) and for review of T1, T2 , T3 and
T4 schemes in Arunachal Pradesh on Tawang
examined and commented.

l Pre-feasibility Report for Tamanathi HE
Project (1200MW) prepared by NHPC
examined and commented. Cost estimates for
preparation of detailed project Report for
Tamanthi HE Project (1200MW) as prepared
by NHPC examined and commented.

l MoU to be signed between Govt. of Myanmar
and NHPC examined and commented upon.

l BBMB stations were visited and a report
suggesting measures to tackle silt problems in
Beas Basin was prepared.

l Report prepared on the mishap of drowning
of people downstream of Indira Sagar Project
(1000MW) in Madhya Pradesh and the
measures to avoid such things in future.

l Report prepared on Hydro Power
Development in NE Region.

l Status of HE potential development basin-
wise and State wise in the country was
reviewed periodically.

l Proposal for creation of Non-lapsable Fund
for S & I and preparation of DPRs was
prepared

l Material on hydro incorporating hydro
potential and its development, initiative taken
by the Govt. to expedite hydro development,
salient particulars of identified potential sites
in the country etc. was prepared for inclusion
in National Electricity Plan to be notified by
CEA.

l Candidate hydro projects for yielding benefits
during 12th Plan period were identified and
included in the Perspective plan covered under
National Electricity Plan.

l Guidelines for allocation of H.E. Project sites
to Private Developers were examined and
comments sent to MoP.

l Proposal for development of some Mega Hydro
projects through tariff based competitive bidding
was prepared.

l Guidelines for procurement of power through
tariff based competitive bidding (Case-I &
Case-II) examined and comments sent.

5.6.1 Advance action for capacity addition
in the 11th Plan and beyond

CEA has carried out the Generation
Expansion Planning studies for the period ending
2012 to assess the requirement of additional
capacity during the 11th Plan (2007-12) based
on the demand projections as per 16th EPS. The
requirement of installed capacity to meet the all
India peak demand and energy requirement at
the end of 11th Plan would require a capacity
addition of 67,500 MW in the 5 years period of
2007-12, out of which 21000 MW (Base Case-
High Hydro) is proposed to be added through
hydro Projects. However, as per the feasible
scenario, the capacity addition of 68,500 MW
would be required to be added in the 5 years
period of 2007-12, out of which about 17000
MW is proposed to be added through hydro
Projects.

A shelf of 109 projects with an installation
of about 29000 MW have been prepared. Out of
this, 63 candidate schemes with higher degree of
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confidence with an aggregate installation of about
18341 MW have been identified for consideration
and inclusion for benefits in the 11th Plan period.
To realize the planned benefits during 11th Plan,
advance action on the identified hydroelectric
schemes has been initiated in the early part of the
10th Plan itself as pre-DPR activities are normally
time consuming and relatively longer period is
required for obtaining various clearances.

5.7 Co-operation with Neighbouring
Countries

Development of water resources of India and
neighbouring countries of Nepal, Bhutan and
Afghansitan for mutual benefits has been under
discussions with these countries. Planning and Co-
ordination activities for Karnali, Pancheshwar,
Sapta Kosi/ Sun Kosi, Burhi Gandaki in Nepal and
Tala, Wangchu, Sankosh, Mangdechhu,
Punatsangchu-I, Punatsangchu-II, & Bunakha HE
Projects in Bhutan were carried out. During the
year, following works were handled:

l Power Potential studies for Punatsangchhu
Stage-I (6x182.5 MW) HE Project in Bhutan
were examined and comments sent.

l Tentative Cost estimates for Pre-Construction
Activities for the Punatsangchhu Stage-I
(6x182.5 MW) HE Project in Bhutan
submitted by Deptt. of Energy, RGOB were
examined and comments sent.

l The Draft MoUs and cost estimates for S&I
and preparation of DPRs of Punatsangchhu
Stage-II and Mangdechhu H.E. Project were
examined and comments sent.

l Negotiation meetings in India and Bhutan on
Tala Tariff were attended by CEA officers to
arrive at a reasonable Tariff.

l Associated with experts from CWC, GSI to
finalise layout of the project Punatsangchhu
Stage-I (6x182.5 MW) HE Project in Bhutan.

l Preliminary studies have been carried out for
assessment of pondage at Re-regulating
Barrage at Sapta Kosi.

l CEA participated in the 7th Meeting of Nepal-
India Joint Team of Experts (JTE) held in
Nepal in March, 2006 to review the progress
of various field studies etc. for Sapta Kosi/
Sun Kosi Projects.

5.7.1 International co-operation

Proposals for Bilateral/ Mutual cooperation
with France, Canada, UAE, other Gulf Countries,
BIMSTEC nations in the development of Hydro
Potential were processed.

5.8 Hydro Power Plants Performance &
Operation Monitoring

l Performance of 636 units in 211 hydro stations
with aggregate Installed Capacity of 29574.30
MW was analyzed in respect of their outages
and generation and report on the review of
HE stations for the year 2004-05 was finalized
and published.

l Review of generation performance of hydro
electric stations of the country for the year
2005-06 were carried out in Nov./Dec. 2005
after withdrawal of South-West monsoon by
interaction with SEBs, Power Deptts. and
CPSUs. The generation targets were
reviewed for the remaining part of the year
2005-06.

l Month-wise/station-wise hydro generation
targets for year 2006-07 were drawn in
consultation with various utilities and
tentatively fixed at 10,1000 MU which was
about 10.4% higher than generation targets
for the year 2005-06.

l To accord recognition to hydro power stations
for their all round performance, Performance
data of HE Stations having installed capacity
of 100 MW and above was analyzed and three
HE Stations were recommended for National
Award for best performance under “National
Award for the year 2004-05 for Meritorious
Performance in Power Sector”.
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5.8.1 Hydel Generation Performance during
2005-06

The region wise summary of Hydel
Generation performance in the country is as
follow :

Region Target Generation Deviation
(MU ) ( MU ) ( MU ) (%)

Northern 42956 41732 -1224 (-) 2 .8

Western 12259 15829 3570 (+)29.1

Southern 25243 33510 8267 (+)30.7

Eastern 6843  6190 -653 (-) 9.5

North-Eastern 4179  4064 -115 (-) 2.7

All India 91480 101325* 9845 (+)10.8

* Tentative

Against target of 91480 MU, the actual
energy generation during the year was 101325
MU which is10.8%more than the target. Hydel
generation has exceeded the target in Western &
Southern regions due to good monsoon in these
regions but was less than the target in the other
regions due to poor South West monsoon in the
year, 2005.

5.9 Renovation and Modernization of
Hydro Electric Power Projects

5.9.1 R&M Phase-I Programme

Based on recommendations of the National
Committee set up in 1987 and subsequent review,
a programme for renovation, modernization and
uprating of Hydro Power Stations was formulated
by Central Electricity Authority in which 55
schemes were identified with an aggregate installed
capacity of 9653 MW. The total cost of these
schemes was estimated as Rs. 1493 crores and
expected benefit as 2531 MW. The number of these
schemes was, thereafter, reduced from 55 to 50
since six schemes were dropped and one scheme
has been split into two schemes. Out of the
remaining 50 schemes, work on 35 schemes having
an aggregate installed capacity of 5893.65 MW has
been completed till 31.03.2006 at an actual cost of

Rs. 901.381 crores and a benefit of 1826.98 MW
has been achieved.

5.9.2 R&M Phase-II Programme

As per the hydro policy declared in 1998,
renovation & modernization of Hydro Power
Plants have been accorded priority. Accordingly,
67 hydro RM&U schemes having an aggregate
installed capacity of 10318 MW were identified
to be undertaken under Phase-II programme till
the end of 10th Plan to accrue a benefit of 3685
MW at an estimated cost of Rs. 2161 crores. Out
of these 67 schemes, 4 schemes having an
aggregate installed capacity of 591.40 MW have
been completed during the 9th Plan at an actual
cost of Rs. 113.35 crores and have yielded a
benefit of 48.40 MW. Further, 15 schemes having
an aggregate installed capacity of 2146.80 MW
have been completed during the 10th Plan till
31.03.2006 at an actual cost of Rs. 524.23 crores
and a benefit of 259.80 MW has been achieved.

5.9.3 National Perspective Plan

National Perspective Plan was formulated
by C.E.A in the year 2000 including the R&M
proposals under Phase-II programme along with
the left out schemes of the National Committee
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Sl.       Plan Period          No.of Projects     Installed       Cost (Rs. in crores) Benefit

No.     Capacity (MW)

    Central      State    Total        (MW)     Estimated   Actual

     Sector      Sector

1. Upto 8th Plan(Projects Completed) 2 11 13 1282.00 125.57 127.37 429.00

2. 9th Plan (Projects Completed) 8 12 20 4892.10 597.84 570.1612 1093.03

3. 10th Plan

i) Projects programmed (Revised) 5 42 477449.20 1613.48 - 1012.08

ii) Projects completed 3 18 21 2457.75 774.09841.8397* 613.15

iii)Projects ongoing 2 24 26 4991.45 839.39 239.013* 398.93

4. 11th Plan

i) Projects programmed (Revised) 8 51 5910325.40 3116.402 - 5461.18

ii) Projects ongoing 3 10 13 4196.60  984.10 130.88* 1625.60

iii)Projects yet to commence 5 41 46 6128.80 2132.302 - 3835.58

5. 12th Plan

i) Projects programmed - 5 5 390.00  166.99 - 317.50

& yet to commence

(Phase-I programme) which were under
implementation / yet to be implemented at that
time. This Plan indicated a benefit of about 7755
MW during the 9th, 10th and 11th Plans through
R&M of 117 schemes having an aggregate
installed capacity of 19370 MW at an estimated
cost of Rs. 4654 crores.

5.9.4 Revised 10th, 11th & 12th Plan
Programmes

The status of hydro R&M schemes,
identif ied by CEA under the National
Perspective Plan and later on, is being
regularly discussed with the concerned
utilities during the annual review meetings

convened by C.E.A and has been revised in
totality in May/ June, 2005. According to the
Revised 10th/ 11th / 12th Plan programme, a total
of 47 schemes (5 in Central Sector and 42 in
State Sector) are programmed for completion
during the 10th Plan. 59 schemes (8 in Central
Sector and 51 in State Sector) are programmed
for completion during the 11th Plan. 5 schemes
(State Sector) have been shifted to the 12th

Plan.

5.9.5 Plan-wise summary of hydro R&M
schemes

Plan wise status of Hydro R&M schemes
is given below:

*= till date
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5.9.6 Programme for the year 2005-06

As per the revised 10th Plan programme
the following 9 schemes, having an aggregate
installed capacity of 1761 MW, are
programmed for completion during 2005-06 to
accrue a benefit of 148 MW at an estimated
cost of Rs. 269.59 crores.

5.9.7 Achievement during  2005-06

The following 3 schemes having an aggregate
installed capacity of 78 MW have been completed
during  2005-06 at an actual cost of Rs. 135.69 crores
against the estimated cost of Rs. 156.48 crores to
accrue a benefit of 98 MW.

S. Name of Scheme (Installed
No. Capacity in MW), Agency
1 Bhadra(1x2 MW), KPCL

2 Papanasam(4x7 MW), TNEB

3 Hirakud-I, U-3&4 (2x24 MW), OHPC

5.9.8 Reviews taken and Reports prepared
during 2005-06

Meetings were convened by CEA during
May/June, 2005 with the representatives of
SEBs/ PSUs/ PFC to review and discuss the
status of the schemes programmed for the
remaining period of the 10th Plan and in the 11th

Plan as well as the performance of the generating
units after completion of their R&M works.

Quarterly Status Reports in respect of the 10th/
11th Plan schemes were also compiled and sent
to MoP and PFC.

5.9.9 Programme for the year 2006-07

The following 26 schemes (including 6
ongoing schemes, works of which were
programmed for completion in the year 2005-
06, but could not be accomplished) with an
installed capacity of 4991.45 MW to accrue a
benefit of 398.93 MW at an estimated cost of
Rs. 839.39 crores have been programmed for
completion during  2006-07.

S. Name of Scheme, (Installed
No. Capacity in MW), Agency
1. Bassi (4x15MW), HPSEB

2. Lower Jhelum (3x35 MW), J&KPDC
3. Ganguwal, U-1(1x29.25 MW), BBMB
4. Kotla, U-1(1x29.25 MW), BBMB
5. Shanan, Ph.B, PSEB
6. UBDC I & II(3x15+3x15.45 MW), PSEB
7. *Anandpur Sahib (4x33.5 MW), PSEB
8. *Mukerian St.I (3x15 MW), PSEB
9. Jawahar Sagar (3x33 MW), RRVUNL
10. Rana Pratap Sagar (4x43 MW), RRVUNL
11. *Chibro (4x60 MW), UJVNL
12. Khodri (4x30 MW), UJVNL
13. *Chilla (4x36 MW), UJVNL
14. Lower Sileru (4x115 MW), APGENCO
15. Nagarjuna Sagar(1x110+7x100.8

MW), APGENCO
16. Upper Sileru (4x60 MW), APGENCO
17. Srisailam RB (7x110 MW), APGENCO
18. Varahi (2x115 MW), KPCL
19. *Sharavathy, Ph.A (10x103.5 MW),

KPCL
20. Neriamangalam (3x15 MW), KSEB
21. *Mettur Dam (4x10 MW), TNEB
22. Hirakud-I (Swyard), OHPC
23. Jaldhaka St.I (3x9), WBSEB
24. Koyna St.I & II, KSPGCL
25. Koyna St.III, MSPGCL
26. Vaitarna (1x60 MW), MSPGCL

*Schemes programmed for completion during 2005-06

S. Name of Scheme, (Installed
No. Capacity in MW), Agency
1 Anandpur Sahib (4x33.5 MW),PSEB

2 Mukerian, St.I (3x15 MW), PSEB

3 Chibro (4x60 MW), UJVNL

4 Chilla(4x36 MW), UJVNL

5 Bhadra(1x2 MW), KPCL

6 Sharavathy, Ph-A(10x103.5 MW), KPCL

7 Papanasam(4x7 MW), TNEB

8 Mettur Dam(4x10 MW), TNEB

9 Hirakud-I, U-3&4(2x24 MW), OHPC
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Sl. Name of Schemes/ State/ Installed Capacity Date of clearance

 No. Executing Agency/ District         (MW)

1 Tipaimukh, Manipur, NEEPCO, 6x250 =1500 6-5-2005

Chura-Chandpur

 Total 1500

5.10 Clearance of Revised Cost Estimates
of Hydro Electric Schemes

Revised Cost estimates of one hydro electric
scheme viz. Tipaimukh HE Project (1500MW)
has been cleared by CEA during 2005-06, Details
of this scheme are shown as follow:

5.11 Concurrence of CEA to Hydro
Electric Schemes

5.11.1 CEA is responsible for concurrence of
hydro power development schemes of central,
state and private sectors after enactment of the
Electricity Act, 2003 in June, 2003. Hydro scheme
of an Electricity Board or Generating Company
estimated to involve capital expenditure
exceeding such sum, as may be fixed by the
Central Govt, from time to time by notification
in the official Gazette, is required to be submitted
to the Central Electricity Authority for its
concurrence as per provisions of Section 8 of The
Electricity Act, 2003.

The Government of India vide various
notifications had fixed the limits of capital
expenditure for the various power schemes
beyond which CEA’s concurrence was required.
The following were the limits of capital
expenditure for Hydro electric schemes before the
of MoP’s notification dated 18.04.2006, are given
below:

(i) in relation to a scheme prepared by a
generating company, not wholly or partly owned
by the Central Government or any State
Government, for supply of power to more than
one State, and approved in accordance with a
scheme proposed by any committee or body
authorised by the Central Government in this
regard, Rupees twenty thousand crores;

(ii) in relation to a scheme for hydro electric
station prepared by a Generating Company
selected through a process of competitive bidding
by the competent Govt. or Govts., Rupees one
thousand crores.

(iii) in relation to a scheme for generating station
prepared by a Generating Company, where the
power generated is primarily for captive
consumption for an industry or a group of
industries and sale of power, if any, to the Board,
does not exceed fifty per cent of the total installed
capacity of the power station, Rupees three
thousand crores.

(iv) in relation to a scheme for a generating
station prepared by a Generating Company whose
tariff for sale of electricity is determined by the
Central Electricity Regulatory Commission or any
State Electricity Regulatory Commission, Rupees
two thousand five hundred crores.

(v) in relation to a scheme for renovation and
modernisation of existing power generating
station, Rupees five hundred crores and

(vi) in relation to all other schemes, Rupees two
hundred and fifty crores.

(vii) All hydroelectric schemes utilising waters of
inter-state rivers shall be submitted to the authority
for its concurrence.”

5.11.2 Limits as per Latest Notification

As per the latest notification No.550(E)
dated 18.04.06 of MoP, the schemes for setting
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up hydro generating stations by any generating
company involving an estimated capital
expenditure exceeding the following sum shall
be submitted for concurrence to CEA:

1. Rupees Two Thousand Five Hundred Crores,
provided that –

(a) the scheme is included in National Electricity
Plan (NEP) as notified by the Authority under
sub-section (4) of Section 3 of the Act and
the scheme conforms to the capacity and type
(rune-of-river/storage) as mentioned in the
NEP; and

(b) the site of setting up the hydro generating
station has been allocated through the
transparent process of bidding in accordance
with the guidelines issued by Central Govt.
under Section 63 of the Act.

2. Rupees Five Hundred Crores for any other
scheme not covered by clauses (a) and (b) to
para 1 above.

5.12 Techno-Economic Clearance/
Appraisal of Schemes

5.12.1 It has been observed that in most of the
cases, the cost estimates indicated by the project
proponents in their Detailed Project Report (DPR)
are on the higher side due to various reasons. On
receipt of the DPR, the same is thoroughly
scrutinized by the various appraisal divisions of
CEA & CWC.

During 2005-06, three (3) hydro power
projects aggregating to 913 MW capacity were

accorded concurrence and net reduction in the cost
achieved for these projects comes out to about
Rs.811.41 crores. The details are given in
Annexure– 5E.

5.12.2Reduction in Soft Cost (All Regions)

Before the proposal is considered by CEA
for concurrence, it is first considered by the
Standing Project Appraisal Committee (SPAC)
chaired by Member (Planning), co-chaired by
Member (E&C) with Member (Hydro) as special
invitee and having Chief Engineers of various
specialized appraisal divisions as its members.
The project features and cost estimates etc. are
discussed in detail by the appraisal divisions with
representatives of project authorities, State
Electricity Boards and State Government etc. The
estimated cost arrived at based on these
discussions is recommended to the Authority for
accord of Concurrence.

5.13 Completion cost of IPP Projects in
the State of Tamil Nadu

As per the provisions of Electricity Act,
2003, the concurrence to the final completion cost
of Thermal Projects is not required to be given
by CEA. However, advice to the Central Govt.
(MoP) under Section 73(h) in regard to the soft
cost was given for the following projects in Tamil
Nadu.

(i) Samalpatty DGPP (106 MW) by M/s
Samalpatty Power Co. Pvt. Ltd.

(ii) Neyveli Zero Unit TPS (1x250 MW) by M/s
ST-CMS Electric Co. (P). Ltd.
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6.1 Selection of sites for Thermal Power
Projects

To accelerate the hydro power development,
50,000 MW hydro electric initiative was launched
by Hon’ble Prime Minister of India on May
24,2003. Keeping in view, the huge power
generation capacity requirement, Ministry of
Power/CEA has proposed 100,000 MW
environment friendly Thermal Initiative with an
aim to provide power for all by 2012 i.e. end of
11th Plan. A shelf of well prepared detailed project
reports (DPRs) was envisaged for this purpose.

In the context of the need to set up additional
thermal power stations to meet the power
requirements of the country up to the year 2012 AD
and beyond, CEA has in September, 2001
constituted a committee under the Chairmanship of
Member (Thermal) and consisting of members from
different Ministries/ Deptts./ SEBs etc. for selection
of sites for large coastal/Pit head and other Thermal
Power Stations. As the process of selection of sites
is of continuous nature, the above mentioned
Committee has been converted into a Standing
Committee. Teams consisting of the members of
the Committee from CEA, Planning Commission,
MoE&F, CMPDI, Railways etc. are being
constituted for visiting, from time to time, the sites
tentatively identified by the State agencies. These
teams are also interacting with various States/
Central departments for assessing the availability
of various inputs required for setting up of Thermal
Power Plants, like land, water, fuel etc.

The Standing Committee constituted by
CEA is in the process of identifying new sites in
consultation with the state utilities. CEA has
awarded studies to CMPDI and NRSA for
identification of large pithead and coastal sites
using satellite mapping through remote sensing.
CMPDI has submitted the reports for the 36,000

CHAPTER – 6

THERMAL POWER DEVELOPMENT

MW near the coal blocks in eight major coalfields.
They have also identified additional coal blocks
for 24,000 MW capacity for which they will be
identifying the power plant sites. NRSA has
submitted reports for sites in the states of Gujarat
Maharashtra and Tamilnadu. They are carrying out
study for the other coastal states.

Based on the reports of the teams of the
Committee which visited identified sites in
different states, the reports of CMPDI/ NRSA and
details of various other sites compiled by the
Committee, a large shelf of potential sites has been
created. Many sites from this shelf have been
identified for benefits during the 11th Plan. The
reports of CMPDI & NRSA have been forwarded
to concerned State Govts/NTPC for development
of the identified sites. The NRSA reports for coastal
sites have also been given to the Site Selection
Committee of Nuclear Power Corporation who are
in the process of identifying coastal sites for new
Nuclear Power Plants.

6.1.1 During 2005-06, the committee identified
the following sites:

Rajasthan Kota Extn. Unit-7  195 MW

Chabra TPP 1000 MW

Lignite based Plants 1900 MW

Chattisgarh Marwa 1000 MW

Akaltara 4000 MW

Bhaiyathan 1320 MW

Udaipur 1000 MW

Punjab Doraha 2000 MW

Nabha 2000 MW

Banwala 2000 MW

(Talwandi Sabo)

Haryana Hissar 1000-

1200 MW
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6.2 Setting up of Ultra Mega Power
Projects

The Ministry of Power, Govt. of India in
association with Central Electricity Authority &
Power Finance Corporation has launched an
initiative for development of coal based Ultra Mega
Power Projects in India, each with a capacity of
4000 MW or above. These projects will be awarded
to developers on the basis of tariff based
competitive bidding.

To facilitate tie-ups of inputs and clearances,
project specific Shell companies are being set up
as wholly owned subsidiaries of the Power Finance
Corporation Ltd. These companies will undertake
preliminary studies and obtain necessary clearances
including water, land, fuel, power selling tie-up etc.
prior to award of the Project to the successful
bidder.

Initially five sites were identified by CEA
in three different states for the proposed Ultra
Mega Power Projects. These include two pithead
sites one each in Madhya Pradesh and
Chhattisgarh and three coastal sites in Gujarat,
Karnataka & Maharashtra. On the request of the
State Govt. of Orissa and Andhra Pradesh, two
more sites have been identified for Ultra Mega
Projects consisting of a pithead site in Ib-Valley
coalfield in Orissa and a coastal site at
Krishnapatnam in Andhra Pradesh. It is proposed
to set up pithead projects as integrated proposals
with corresponding captive coal mines. Ministry
of Power has already requested to Ministry of
Coal to allocate large coal blocks. For the coastal
projects imported coal shall be used.

The projects are to be developed with a view
to result in minimum cost of power to the
consumers. Because of bigger size units, the cost
of the project would be lower due to economy of
scale. Further, the layout of the project would be
compact and all systems would be optimized to
result in lower cost of power. Also, projects would

be environmental friendly adopting supercritical
technology to reduce emissions.

A time bound action plan for preparation of
project report, tie-up of various inputs/clearances,
appointment of consultants, preparation of RFQ/
RFP have been prepared. The whole process up to
selection of bidder is proposed to be completed in
a period of one year. Once the developer is selected,
the ownership of the Shell companies shall be
transferred to the successful bidders.

Expression of Intent (EoI) have been issued
in respect of four ultra Mega Projects namely
Sasan UMPP in Madhya Pradesh, Mundra UMPP
in Gujarat, Girye UMPP in Maharashtra & Tadri
UMPP in Karnataka. EOI for the two new projects
namely Ib-Valley project in Orissa &
Krishnapatnam project in AP are likely to be
issued shortly. The Shell Companies have
appointed technical consultants for the projects
for which EoI have been issued. They have also
separately appointed consultants for projection of
bid documents namely RFQ & RFP etc. The RFQ
bid documents for Sasan & Mundra projects have
been issued on 31st March, 2006.

6.3 Construction Monitoring of
Thermal Power Projects

CEA is closely monitoring the progress of
various construction activities of thermal projects
under execution in the country for timely
commissioning.  Regular visits are made by CEA
officers to the sites for assessing the progress of
various construction activities and rendering
necessary advice/assistance in resolving the
problems being faced by the project authorities to
meet the schedule of commissioning. Joint Co-
ordination Meetings (JCMs) are held in CEA with
project authorities, main plant & equipment
manufacturers and other equipment suppliers to
review the progress. Monitoring mechanism in CEA
has been strengthened and Nodal officers have been
nominated for each project for close monitoring the
progress of a project.
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The major constraints in timely
achievement of various milestones are identified
and taken up at various levels in MoP / State
Govt./ Project authorities to resolve the issues.

Year Target (MW) Achievement (MW) % Achievement
2002-03 2058.00* 2223.10 108.00

2003-04 1437.34 1361.60 94.73

2004-05 2661.52 2933.92 110.23

2005-06 3458.52 1588.80** 45.93

Total 9615.38 8107.42 84.32
* excluding Dabhol CCGT Phase – II (1444 MW) ** for details see Annexure -6A

6.3.1 Thermal capacity addition
programme during 2006-07

As per the latest assessment, 12489.8 MW
thermal capacity is expected to be added during
2006-07. Details are shown Annexure – 6B

6.3.2 Achievement of Commercial
Operation of Newly Commissioned
Units

After synchronisation of the units, the status
of completion of pending works is also monitored
and follow-up actions taken for early commercial
operation of the units.

Out of 6 No. thermal units, which were
under stabilization during 2005-06, the
commercial operation of Rihand STPS-II Unit-3,
Akrimota Lignite based TPP Unit-1; Jojobera TPP
Unit-1 has been achieved. However, the thermal
units viz Parichha TPS Extn. Unit-3, Rihand STPS
St.II Unit-4 (500MW) and Akrimota Lignite
based TPP U-2 (125MW) are still under
stabilization and will be declared on commercial
operation in due course.

6.4 Thermal Technology Development

CEA has been playing a leading role in the
introduction of new technologies for thermal
power development. The choice of a technology

for a power project is governed by the benefits
that may accrue in terms of one or more of the
following :-

(i) Improved energy efficiency.

(ii) Less environmental impacts due to reduced
emissions of Green House Gases, Suspended
Particulate Matter, SOx, NOx etc.

(iii) Higher plant availability.

(iv) Better overall economics.

The maturity and provenness of the
technology, its availability at competitive cost and
reliable support during project life are given due
consideration. Some of the initiatives taken in this
regard are as under :-

6.4.1 Adoption of 800 MW units with
supercritical technology

In India, the largest thermal unit size
presently in operation is 500 MW with subcritical
steam parameters. Few 660 MW units with
supercritical parameters are under construction.
CEA had earlier carried out a study to determine
the next higher size and steam parameters to be
adopted in future. Considering the large capacity
addition programme, economy of scale and current
trends in efficiency improvement, it was decided
to have 800-1000 MW units in the country using
higher super critical parameters.

The year-wise targets of thermal capacity
addition vis-à-vis achievement during first four
years of 10th Plan are given below:
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Introduction of 800 MW units is being
contemplated along with the need for technology
transfer with indigenous manufacturing base to the
extent possible so as to ensure availability of service
and spares for the whole life of the plant. The
modalities of the ascertaining technology transfer and
also cost reduction through bulk procurement are
being examined.

6.4.2 Coal Beneficiation

The indigenous coal used in majority of the
power plants is of poor quality having high ash
content. Such coal results into the frequent power
plant failures due to high abrasion, constraint in
plant operation at its full capacity, higher initial
plant cost and high fuel transportation cost.
Improvement in coal quality through coal
beneficiation provides a good alternative
wherever techno-economically feasible. Planning
Commission in consultation with CEA, NTPC,
Ministry of Coal and others is carrying out a study
to establish the benefits that may accrue and to
develop policy guidelines for introduction of coal
beneficiation. A technical sub-group has been
formed with participation from CEA, NTPC, Coal
Deptt. And other utilities to work for the techno-
economics of coal washing. The report of the sub-
group is under finalization.

6.4.3 Integrated Gasification Combined
Cycle (IGCC)

IGCC has been identified as one of the
clean coal technology which has the advantage
of higher efficiency and good environmental
performance in terms of SOx & Particulate
Removal and lower NOx emission. In this
process, the coal is converted to gaseous fuel
which after cleaning is used in combined cycle
gas turbine plants. Presently, this technology,
available commercially has been used for fuels
like refinery residues, liquid fuels or good quality
coal with low ash. This technology is, however,
is yet to be established for use of high ash content

coal as available in India. It has been envisaged
to set up a demonstration project with capacity
of 125 MW based on 6FA advance class gas
turbine at NTPC, Auraiya jointly by BHEL &
NTPC to assess the suitability of gasifying the
Indian coal as well as establish the economics
of the project. A joint committee of BHEL &
NTPC has been assigned the task of preparation
of detailed project report.

6.4.4 Important Works Carried out

Some important technologies related
activities carried out during  2005-06 include the
following:

(a) Report on Operation Norms for DG Power
Stations was prepared.

(b) Complete standard specification for 500 MW
unit were prepared for the purpose of bulk
procurement.

(c) Technical document for ‘Quality Assurance
at manufacturers’ works for Thermal Power
Generating Stations was under preparation.

(d) Study for induction of 800 MW supercritical
units in the country with enabling provision of
technology transfer was under progress.

(e) The work on preparation of technical standards
for construction of thermal power plants as per
requirement of Electricity Act, 2003 was under
progress.

(f) Examination of documents of request for
participation (RFP) for procurement of electricity
from proposed Anpara ‘C’ project through
competitive bidding was examined as a
consultancy assignments and comments submitted
to UPERC.

(g) Developed indicative layout for Pit head station
i.e. Sasan Ultra Mega Power Projects (5x800 MW)
and Coastal station i.e. Girye Maharashtra Ultra
Mega Power Projects (5x800 MW).
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(h) Expert Committee was constituted comprising
of members from CEA, MNES, BHEL, MSEB,
TNEB. A report was prepared to recommend the
Normative values of Heat Rate, O&M Costs,
Capital Cost etc. and forwarded to MoP.

(i) Specifications forwarded by NTPC for
Augmentation of Diesel Generation capacity of
Union Territory of Lakshdweep Islands were
examined.

(j) Specifications forwarded by NTPC for DG
Sets and Associated Equipment Packages for
Restoration/Revival Plan of Power Supply in
Union Territory of Andaman & Nicobar Islands
were examined.

6.4.5 Investigation of failures

(a) The investigations in regard to collapse of
Unit-III Electrostatic Precipitator of Indraprastha
TPS (62.5 MW) of IPGCL were carried out &
report submitted to Govt. of NCR.

(b) Failure of Generator Transformer 6 at Raichur
TPS was investigated and report submitted.

(c) The study on failure of turbo-generator unit
of Chandrapur TPS of MAHAGENCO TPS was
under progress.

(d) Failure of 4x500 MW units at Talcher STPP
of NTPC was under investigation.

6.5 Renovation & Modernisation of
Thermal Power Stations

In order to improve the performance of
existing Thermal Power Stations, a Renovation
and Modernisation (R&M) Programme called
Phase-I R&M Programme was launched by the
Government of India all over the country in
September 1984 as a centrally sponsored scheme
for completion during the Seventh Plan Period.
The Govt. of India sanctioned a central loan
assistance of Rs.500 crores for the scheme. This
programme was successfully completed and
intended benefits were achieved.

6.5.1 R&M (Phase-II) Programme

In view of the encouraging results achieved
from the Phase-I programme, the Phase-II
programme for R&M of 44 nos. of thermal power
stations was taken up in the year 1990-91. Power
Finance Corporation (PFC) was assigned the
function of providing loan assistance to the State
Electricity Boards for R&M works. All the
schemes were identified by the Roving teams
comprising of engineers from CEA, BHEL and
concerned utilities. An expenditure of Rs.862
crores was incurred and an additional generation
of 5000 MU/ year was achieved. Also, the Life
Extension works on 4 units (300 MW) of Neyveli
Thermal Power Station were completed.

6.5.2 9th Plan Programme

CEA reviewed the progress of Phase-II
R&M Programme and the balance activities still
required to be carried out were included in the 9th

Plan Programme along with the subsequently
identified additional activities. During the 9th Plan
Programme, 127 Units (17306 MW) at 29 Power
Stations at an estimated cost of Rs.913 crores were
taken up for R&M. The works have been
completed. In addition, another 25 units (1685
MW) for Life Extension at an estimated cost of
Rs.1700 crores were taken up and Life Extension
works on all these 25 units planned for 9th Five
Year Plan have been completed.

6.5.3 10th Plan Programme

During the 10th Plan, 106 old thermal units
aggregated to a capacity of about 10413 MW at
an estimated cost of Rs.9200 crores have been
identified for Life Extension Works. Out of 106
units, Life Extension works of 8 units have been
completed and further action is being taken by
concerned SEBs/utilities to carryout the works on
remaining units. After implementation of life
extension (LE) schemes, the economical
operating life of the units will get extended by
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another 15-20 years besides the overall
improvement in the performance of the units. Also
R&M works on another 57 units (14270 MW) at
an estimated cost of Rs.977 crores have been
identified for sustenance of their performance.

6.5.4 Programme for the year 2005-06

During 2005-06, the works of Life
Extension of one thermal unit of Bhatinda unit-2
(110 MW) were completed and the execution of
LE works on Obra units 1 to 5 (5x50MW), Ennore
unit- 1and 2 (2x60 MW), Bhatinda unit-1(110
MW), Panipat unit1(110 MW) and Tuticorin unit
1to 3 (3x210MW) were in progress.

6.5.5 “Partnership in Excellence”
Programme

CEA has drawn up an action Plan to
improve the Plant Load Factor (PLF) of existing
thermal power stations in the country which are
running at low PLF, to the level of National
Average under ‘Partnership in Excellence’ (PIE)
Programme. Under this programme, first step is
to improve the performance of low performing
units to an optimum level (60% PLF). Under this
programme, 26 low performing thermal stations
(having PLF below 60%) have been identified to
improve their performance through improved
O&M practices, comprehensive overhauling etc.
Out of these 26 thermal stations, revival of 4
thermal stations were not found economically
viable. On 16 stations, NTPC have already signed
the agreement under ‘Partnership in Excellence’
programme The management of 2 thermal stations
have decided to improve the performance by ‘Self
O&M Practices’. Remaining 4 thermal stations
are under process of signing agreement with better
performing utilities under ‘PIE’ programme.
NTPC has already deputed 118 expert executives
and has also set up a office (Head Quarter) at Patna
for implementation and monitoring of ‘PIE’
programme. The programme has started showing
results in the form of improvement in PLF and
availability by streamlining the O&M procedures.

After attaining the desired results, the major
R&M/ LE works will be taken up. 42 units which
were identified for LE works during 10th Plan now
have been included in ‘PIE’ programme The LE
works on these units would be taken up after
improvement under ‘PIE’ programme, if found
techno-economically viable.

6.6 Environment Management

CEA is represented on the “Expert
Committee” reconstituted by MoE&F for
Environment Impact Assessment of Thermal
Power Projects. CEA collects and analyses the
environment related data from the operational
thermal power stations. CEA also provides input
data to MoE&F during the appraisal of schemes
by the committee for the clearance of projects
from environmental angle. During the period
April 2005 – March 2006, the Expert Committee
considered 24 projects with proposed additional
capacity of 9632.11MW out of which 17 Projects
with the proposed additional capacity of
4049.11MW were recommended for clearance
from environmental angle. CEA was associated
with CPRI, Bangalore in conducting of energy
audit of various CEA offices in Sewa Bhawan,
New Delhi.

6.6.1 CDM Base line study

For establishment of baseline for Clean
Development Mechanism (CDM) projects under
Kyoto Protocol with the objective of mitigating
CO

2
 emissions in the Indian Power Sector, CEA

started to prepare a data base of Power stations.
The data base will serve for CDM projects such
as R&M of Thermal & Hydro power stations and
Stations based on Super critical technology. A
team comprising of officials from CEA, BEE,
GTZ, CDM-India and International CDM
consultants are involved in baseline development
task. Significant progress has been made in
compiling the relevant data from all grid
connected power stations.
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6.7 Fly Ash Utilisation

6.7.1 At Present, the installed capacity of coal/
lignite based TPS in the country is about 68,518
MW as on 31.3.06 and the figure is likely to
increase with coming up of thermal capacity of
12,215 MW by remaining period of 10th Plan and
30,000. MW during 11th Plan aggregating to a total
coal/lignite capacity as 110,733 MW at the end of
11th Plan. It is estimated that from a total thermal
capacity (coal/lignite) based TPS of 110733 MW
by end of 11th Plan, the ash generated in the form
of fly ash (80-90%) and bottom ash (10-20%).
would be of the order of 184.30 million tonnes
per annum considering 38% ash content as an
average and at 80% PLF. Since the economics
prefer installation of coal/lignite based TPS near
the source of coal/ lignite i.e. pit head, ash
generated is to be utilized in various ways by
locating industries in the vicinity depending upon
the characteristics and other engineering properties
of the ash.

6.7.2 Presently, the ash based products are at
developmental stage and need to be made more
environmental friendly by bringing ash
revolution. Some of the areas of application
include:

(i) Brick/Block/Tiles manufacturing.

(ii) Cement manufacturing.

(iii) Roads and embankment construction.

(iv) Structural fill for reclaiming low lying
areas.

(v) Mines fill.

(vi) Agriculture, Forestry and Wasteland
development.

(vii) Part replacement of cement in mortar and
concrete.

(viii) Hydraulic structure (Roller compacted
concrete).

(ix) Ash Dyke Raising.

(x) Building components – Mortar, Concrete,
Concrete Hollow Blocks, Aerated Concrete
Blocks etc.

(xi) Other medium & high value added products
(ceramic tiles, wood, paints) pavement
blocks, light weight aggregate, extraction
of alumina, cenospheres etc.

6.7.3 As mentioned above, by the end of 2012,
the ash likely to be generated from 1,10,733 MW
coal/lignite thermal capacity shall be of the order
of 184.3 million tonnes per annum. A number of
measures are being taken to encourage various
sectors to consume ash.

The targets of ash utilization are primarily
governed by the MoE&F Notification dated 14th

September, 1999 and its amendment notification
dated 27th August, 2003 as well as Hon’able High
Court of Delhi directions vide its judgments dated
4th December, 2002, 10th March, 2004 as well as 5th

August, 2004.

6.7.4 The existing thermal power plants as on
September 1999 are to achieve ash  utilization level
of 100% in a phased manner by 2013-14 in
accordance with 15 year action plan as per
notification dated 14th September, 1999 and with
effect from the date of publication of the
notification. The new power plants commissioned
subsequent to September, 1999 are to achieve ash
utilization level of 100% in a phased manner as
per 9 year action plan and with effect from the date
of publication of the notification dated 14th

September, 1999. Besides, MoE&F has also issued
an amendment notification dated 27th August, 2003
and has extended the scope of ash utilization by
various construction agencies by stipulating
specific targets for those within 50 km and 50 to
100km radial distance of the location of thermal
power plants. Construction agencies located within
50 km are to achieve ash utilization level targets
of 100 percent upto August, 2005 and those located
from 50 to 100km distance are to achieve ash
utilization level of 100% by Aug. 07.
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