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INTRODUCTION

I, the Chairman of Estimates Committee, having been authorised by
the Committee to submit the Report on their behalf, present this Thirteenth

Report on Ministry of Energy (Deptt. of Power)—Power Generation
Central Electricity Authoriy.

2. The Committee took evidence of the representatives of the Ministry
of Energy (Deptt. of Power), the Central Electricity Authority, Deptt. of
Coal, Ministry of Railways (Railway Board), Ministry of Industry, Bharat
Heavy Electricals Ltd., Instrumentation Ltd., Kota Deptt. of Atomic Energy
and Planning Commission etc. on 8, 9 and 27 January, 1981. The Com-
mittee wish to express their thanks to the Officers of these  Ministries/
Departments for placing before them the material and information which
they desired in connection with the examination of the subject and
giving evidence before them.

3. The Committee also wish to express their thanks to Shri Harbans
Singh, Chairman, All India Power Engineers Federation, Dr. K. L. Rao,
former Union Minister for Irrigation & Power, Federation of Indian Cham-
bers of Commerce & Industry of India, Associated Chambers of Com-
merce & Industry of India and Dr. N. Tata Rao, Chairman, Andra Pradesh
State Electricity Board for furnishing memoranda to the Committee and
also for giving evidence and making valuable suggestions.

4. The Committee also wish to express their thanks to all other insti-
tutions, associations, bodies, individuals and State Governments who furni-
shed memoranda on the subject to the Committee,

5. The Report was considered and adopted by the Committee on
16 April, 1981.

6 For facility of reference, the recommendations|observations of the
Committee have been printed in thick type in the body of the Report. A
summary of the recommendation|observations is appended to the Report.

NEw DELHI;

April 20, 1981 LS. B. P.—ITATTABHI RAMA RAO)

Chaitra 30, 1903 (Saka) Chairman, . .

Estimates Committec.

v)



‘GLD3SARY OF COMMOINLY-USED T2XM3 IN THE POWER ENGINEERING

KILOWATT (kw) . . .

MEGAWATT (MW) . .
MILLION KW . . .
KILOWATT HOUR (KWhr) .

MKWhr, MKWh, MU . .

VOLT (V) . . . .

KILOVOLT (KV) . .

AMPERE (A) . . . .

VOLT AMPERE (VA) . .
KVA . . . . .
MEGA VOLT AMPERE (MVA)

POWER FACTOR (P.F.) . .

FREQUENCY (MZ. Cycles) .

MAXIMUM DEMAND . .

This is a unit of power and is equal to about
1- 33 Horse Power. One KW of Power can
light up 25 Nos. of 40 watt lamps.

This is equal to 1000 KW.'Megawatt—10W
This is equal to 1000 MW.

This is the quantity of clectricity used if one

KW of power is used for one hour One KW.

hr. is also called “one Unit” in common
parlance.

This is equal to one million Kilowatt hours.
This is also sometime called one GWh, i.c.
onc gega or billion watt hours.

During the year 1976-77 (upto 25-3-77)
87,600 Million KWh or 87.6 billion KW
hrs been produced. The production of
energy on 25-3-77 was 268 million KWh.

It is the unit of clectrical pressure, which
causes the current to flow. The standard
pressure or voltage for domestic supply is
230 volts.

This is equal to 1000 volts.

. This is the unit of electric current. One Kilo-

watt heater, for example, takes about 4.4
amperes.

This is the product of voltage and current.
This is equal to 1000 volt amperes.
This is equal to one million VA or 1000 KVA.

This is the ratio of KW to KVA. All the
current that flows through an appliance is
not converted to useful power. Power
Factor indicates the extent of current that
is converted to useful power.

The number of times the direction of electri-
city changes per second is called frequency.
The standard frequency in India is 50
cycles per second, and this frequency is
same throughout the system.

Itis the highest average KW drawn over my
15 or 30 miunutes period. .

(vii)
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LOAD FACTOR (L.F.) . . . . Average load overa period

Peak load over the period

DIVERSITY FACTOR . . . . The sum of maximum demands of different

consumers

Simultancous demand on the system

CONNECTED LOAD . . . . The sum of the rated capacities for all the
electricity consuming equipment installed
by the consumers is called the ‘Connected
Load.” In many cases the maximum
demand of the consumer will be much
lower than the connected load.

vy e
e

KW’hIKW . . . . . . This means the number of units generated in
the year per KW of Installed Capacity.

Total Energy generated in a year in Units.

Total Installed Capacity in KW

(Theoretically, each KW of Installed Capa-
city can generate 8760 KWh in a year, but
the ratio KWh/KW is generally less to
account for maintenance and other shut

, downs of the generating plant.)

Lo
POWER CUT . . . . . Imposition of restriction on Maximum Dem-

and in KW,
ENERGY CUT . . . . . Imposition of restriction on energy consum-

ption in KWh.

INSTALLED CAPACITY (MW) . . It is the name plate capacity of the Gneraicr
or the sum of the name-plate capacities of
several generators in a power station or a
system.

PEAKING CAPACITY (MW) « The maximum capcity available to the system
for use at any time after allowing for shut
down on mainteance or otherwise to meet

the load demand of the system.

CAPACITY ON BUS-BARS (MW) . . The capacity which can be transmitted from
a generating station after consumption in
the station auxiliaries.

DERATING OF CAPACITY . . . Decrease in the name-plate capacity of the
generating unit due to age or defects in any
its components.

L :
- RETIREMENT OF CAPACITY . . Removal of installed capacity due to over-age
, or obsolescence.

FIRM CAPACITY . . . . . It is the capacity which i available at all
tumes.

BASE-LOAD STATION . . . . A generating station which is operated for all
the 24 hours of the day at maximum load
possible. Thermal stations of higher efficie
eney are gencrally designated as base-load
stations.



PEAKING STATION

PLANT FACTOR

AVAILABILITY FACTOR . .

PLANNED OUTAGE
FORCED OUTAGE .

PARTIAL OUTAGE . .

CAPITAL MAINTENANCE

RESERVE SHUT-DOWN
GROSS GENERATION
NET GENERATOR

SPINNING RESERVE

ROLLING/ROTATING OF UNIT

SYNCHRONISING/COMMISSIONING OF
UNIT

‘ENERGY CONTENT OF A RESERVOIR .

FULL RESERVOIR LEVEL (FRL)

(ix)

A generating station which is operated for
short time to meet the peak demand.
Normally the storage type Hydro Stations
with small storage reservoirs are operated
as peaking stations.

Average load on the generating unit or
plant or system

"Rated capacity of the generating unit or

plant or system.

Total hours a generator has worked during
the . year.

Total No. of hours in a year (=8760 hrs.)

The shut down of a plant for planned main-
tenance.

The shut down of a plant due to unforeseen
defect either in the plant or the system.

The outage of an auxiliary componen t
of the generating sct thereby reducing it s
capability.

Major  repairs involving  replacement
of costly components of a plant.

The generating capacity in a power plant
kept in reserve to meet the forced outage of
any other plant.

Total generation of energy at the generator
terminals.

The energy available at the generating sta-
tiod busbars, after accounting for consum-
tion in station auxiliaries and losses if any,
for transmission to the system.

The capacity which is running and available
on the generating station  busbars to
meet the variations of load demand or
unforeseen outages of machines.

A new generating unit on which trialsum has
been successfully done but not connected
to the system for commercial operation.

A new generating unit successfully connected
to the system for commercial operation.

In a storage type hydro station the water
stored in the reservoir represent electrical
energy potential that can be harnessedy

Represents the maximum level of water that
can be stored in a reservoir.

MINIMUM DRAW-DOWN LEVEL (M.D.D.L. Represents the minimum level upto which

water can be drawn for power generation.



TRANSMISSION

ZEXTRA HIGH VOLTAGE LINES (E.H.V.)

HIGH VOLTAGE LINES (H.V):

* LOW AND MEDIUM VOLTAGE LINES
(LV.& M.V.)

" TIE-LINE

LOAD DESPATCH STATION

POWER LINE CARRIER COMMUNICA-
TION (P.L.C.C)

‘SYNCHRONOUS CONDENSERS

STATIC CAPACITORS

. .

- CIRCUIT BREAKER .

" TRANSFORMER . . .

(%) -

AND DISTRIBUTION

Lines carrying bulk power at more than 33
KV. The maximum operating voltage at
present in India is 220 KV 400 KV lines
are under erection.

Lines operating at voltages above 660 volts
and upto 33 KV. These are generally used
for distribution of power to industrial
consumers.

Lines operating below 660 volts used to
supply power to domestic and small
commercial  industrial consumers and
agricultural pump sets.

It is a transmission line for interchange of
power from one system to another.

A control centre from which the generation
levels in various power stations are control-
led. This enables optimum and economic
utilisation of power and energy.

A telecommunication system using power
lines for transmission of messages, comma-
nds signals, reading etc.

These are rotating machinery to improve
power factor and to control voltage vari-
ations.

These arc static equipments to

improve
power factor

and to control voltages.

This is a device to cut-off power automati cally
in case of any abnormalty on the trans-
mission lines or over loads and defects in

machinery.

This is a device to transform the power from
,one voltage to another.



CHAPTER I
INTRODUCTORY

A—Importance of power in the economy

Power has become synonymous with progress in all fields of activities
of the Nation. It is an essential pre-requisite for the progress of the coun-
try and economic generation of power should become a matter of utmost
national priority.  Moreover, in a developing country like ours, there
is bound to be progressively rising demand for energy in all forms specially
in sectors involving energy intensive processes.

1.2. Although the installed generation capacity of power has increased
from 2300 MW in 1950 to 28480.63 MW on 31st March, 1980, the
country is still suffering from acute power shortage and the power shortage
has increased from about 10 per cent. in 1975-76 to 16.1 in 1976—S80.
While no official estimates are available regarding loss to economy due to
power shortage and consequent power cuts, according to non-official esti-
mate “loss of industrial production alone due to shortage of power on a
rough reckoning is placed around 4000 crores in 1978-79 and 7000 crores
in 1979-80.”

B—Natiomal Policy on Power

1.3. An expert on Power has stated in his memorandum submitted to
the Committee that “Planning of the power sector obviously could not have
a proper direction in the absence of a well defind national policy. Plann-
ing of Power programmes throughout the entire period ever since the in-
ception of planned development nearly thirty years ago has been dictated
either by whims of important individuals or by compulsions dictated by
exigencies of immediate needs. Any system of planning to be effective
must be ‘guided by a very well-defined policy, failing which even the best
of efforts for planning and implementation could become ineffective.”

1.4. In thier 16th Report (1977-78) the Estimates Committee desired
the Government to bring forward a White Paper on National power policy
at the earliest to be placed before Parliament. In their reply Government
had stated that the Planning Commission had constituted a Working Group
to develop a perspective plan for the next 5 to 10 years. The Estimates
Committee reiterated their recommendation for issue of a White Paper on
Power policy in their 38th Report (1978-79). The Working Group of
Energy Policy submitted its report in 1979.
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1.5. Asked about the reasons for not placing a White Paper on Power
policy before Parliament even after the submission of the report of the:

Working Group on Energy Policy, the Ministry have stated in a written
reply that :—

“An exercise is presently being undertaken to draw up a 15 years
perspective plan, Recently a high level Committee on Power
sct up by the Government under the Chairmanship of Shri
V. G. Rajadhyaksha has submitted its report. ~ Their recom-
mendations are presently under consideration by the Govern-
ment. Once the 15 years perspective plan mentioned above
is ready and Government have taken decisions on the recom-
mendations of the Committee on Power, it would bc possible
for the Government to formulate the components of a National
Policy on Power.”

1.6. Asked as to how long the Government would take to produce a
formal paper on power policy for being placed before the Parliament, the
representative of the Ministry of Energy (Deptt. of Power) stated in his
evidence that “It will take some months.”

1.7. The Committee regret that Government have not yet presented for-
consideration of Parliament a White Paper on Power Policy as recom-
mended by Estimates Committee in their Sixteenth Repert (1977-78) and
reiterated in their 38th Report (1978-79).

. 1.8, Now that the Werking Group on Energy Policy have submitted
their Report (1979) and the Committee on Power headed by Shri V. G.

Rapadhyaksha have- also submitted their Report in September, 1980,
Government should formulate a National Policy on Power without any

further delay giving clearly their long-term projections for the .develop-

ment of power, share of different sources of power generation, viz. hydel,

thermal, nuclear etc, as well as the role of Central Government and State-
Governments..in . the field of generation and distribution. - The Committee

forther recommend that Government should present a White Paper::on

Power Policy to Parliament by the end of this year (if possible) to facilitate
a national debate on the subject, (Serial. No. 1)

C—Planning for Power Sector
1.9. In the planning process: which started after iﬂdgpcndéncc, ,consi--
derable emphasis has been placed on the development of power sector with:
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progressively higher and higher allocation of funds as is evident from the
following: —

Investment
in the Ele-
ctricity
Sector
"Plan Period
(Rs. As a per-
Crores) tcentage of
total plan
expendi-
ture
Ist Plan . 320 16.3
1Ind Plan . 625 11.2
IIIrd Plan . 1334 15.6
“Three Annual Plans . . . . . 1877 27 43
IV Plan . . . . . . 2523 16.0
"V Plan . . . . 7294 18.6

1.10. However, there have been heavy shortfalls in the achievement of
‘targets in each of the Five years Plan as shown below:—

Target and Achievements—Additiens 10 Generating Capacity.

Plan Target Achieve-  Percent-
ment age
(MW) (MW)  shortfall

Ist Plan (1951-56) 1300 1100 154
IInd Plan (1956-61) . 3500 2256 35.7
IIIrd Plan (1961-66) . 7040 4715 33.0
“Three Annual Plans (1966-69) . 5430 4381 19.3
1v Plan (1969-74) . 9260 4610 50.2

Period 1974-79 . . . . . . . . 12500 10200 18.4
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1.11. The main reasons for the shortfalls in achievements of targets.
in the earlier five year Plans have been delays in the supply of equipment
by indigenous manufacturers, non-availability of raw materials like Steel,
Coal, Cement etc, to the required extent, delay in the receipt of replace-
ment parts from abroad and shortage of funds.

1.12. Asked about the projected capacity addition during the Sixth
Five Year Plan. the Ministry of Energy (Deptt. of Power) have stated in
a note furnished to the Committee in January, 1981 that:—

“The Working Group on Power (1980-85) at the time of submis--
sion of its Report had envisaged a capacity addition of 20263
MW as per details below:—

1980-85
Type of Plant
No. of Units Capacity ( MW)-
Hydro . 112 Units 5115 MW
Thermal . . . 95 Units 13088 MW
Nuclear . . . 5 Units 1160 MW
ToraL : . . ) . . : 212 Units 20263 MW

According to the present indications based on recent Annual Plan
discussions, the above Commission programme would get modified as
follows:—

Hydro . 111 Units 5066 MW
Thermal . 94 Un'ts 14068 MW
Nuclear . 3 Units 6go MW

ToTAL . . . . . 208 Units 19824 MW

1.13. Doubts have been expressed in certain quarters about the achieve-
ment of Sixth Plan targets for Power Sector. A leading Chamber has-
stated that “Targets being proposed by Government for the Sixth Plan are
unrealistic. None of these targets will be achieved simply because we do
not have sufficient resources in men, material and expertise.” Another
leading organisation has stated “Given the existing organisations in power
sector, resources, methods and management style it is improbable but not
impossible to achieve the Sixth Plan target under the present conditions.
Perhaps an optimistic 12,000 MW will be nearer reality.”
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1.14. The Ministry of Energy (Deptt. of Power) were asked during evie-
dence that since the maximum capacity addition achieved in any Five-
Year Plan was about 10,000 MW, whether the target of about 20,000 MW
capacity addition during Sixth Plan was realistic.  The representative of
the Deptt. of Power stated that “We feel that it is needed, it is absolu-
tely necessary and it is realistic, not only from the requirement and demand
point of view but even from the implementation point of view because all
the projects which form the total of 20,000 megawatts are such where all
the sanctions have been given and the work has started.” He, however,.
added that “On the basis of the experience of the earlier years, the con-
straints have been identified, and most of them are such as can be control-
led except that the funds needed by the projects are given to the execut-
ing agencies in time.  All the projects which are under the State Electri-
city Boards are guided by the State Governments. It is the responsibility
of the State Governments to provide adequate funds to them and if they
do not do that, unfortunately, we are unable to exercise control there.”

1.15. According to the information supplied by the Ministry  (Jan.,.
1981) the position regarding the commissioning of power projects during:
the 6th Plan is as follows :—

(a) Commissioning Programme during 1980-81.
Programme of addit:on of 2637 MW had been env;saged for the year 1g80-81.

Hydro . . . . . . 7 units 407 MW
Thermal 15 units 420 MW
Neuclear . . . . . . 2 units 220 MW

A total capacity of 911 MW has already been commissioned (Jan. 1981)

Hydro . . . . . . 5 units 271 MW
Thermal . . 2 units 420 MW
Neuclear . . . . I units 220 MW

An additional capacity of 936 MW is expected to be commissionedt
during the rest of the year 1980-81.

Hydro . . . . . . 2 units 136 MW
Thermal . 8 units 800 MW
Nuclear . . . . . . .. Nil

In addition 3 units of gas turbines with a total capacity of 9 MW’
scheduled for commissioning in 1981-82 are expected to be commissioned
during the current year. Thus, a total capacity of 1856 MW is expected to-
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te commissioned during the current year. Thus a total capaciy of
1856 MW is expected to be commissioned during 1980-81.

(b) Commissioning programme during 1981-82.

1.16. In the year 1981-82 a capacity addition of 4087 MW has been
‘envisaged in the Working Group report :— ' ‘

Hydro . 16 U nits 939 MW
Thermal . . . . 26 units 2913 MW
Nuclear . . . . I 1nit 235 MW

This programme would get modified due to anticipated slippage from
1980-81 and delays in projec:s scheduled for commissioning in 1981-82.
According to the review carried out during plan discussions it is expected
that the commissioning programme during 1981-82 would be:

Hydro . . . 8 units 725 MW

Thermal 24 units 3069 MW

Nuclear 1 un’t 235 MW
ToTAL . 4029 W

According to present indications based on the recent annual plan dis-
cussions Commissioning Programme during the years from 1980-81 to
1984-85 would be as follows:

1980-81 198182 1982-83 1983-84 1984-85  Total

1980-85
Hydro 407 725 13655 1383.5 1185 5066
Thermal 1229 3069 3320.0 3040 .0 3410 14068
Nuclear 220 235 235 690
ToTAL . . 1856 4029 468s5.5 4658 .5 4595 19824

1.17. From the written reply furnished by the Ministry (Jan., 1981), it
is seen that the main reasons for delay in the commissioning of projects in
1980-81 and likely delay in 1981-82 are delays in the supply of equip-
ment by indigenous manufacturers like BHEL, Instrumentation Limited,
Ko:a, etc. late placement of orders, delay in civil works, bad geological
conditions, labour trouble and inadequacy of funds.
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1.18. Regarding steps to remove delays in commissioning of power
projects, the Committee have been informed in a note by the Department
of Power that:

“For speedier completion of the power projec:s, Thermal and Hydro
Construction Monitoring Directorate, headed by Chief Engi-
neers, were se: up in the Central Electricity Authority. These
Directorates closely monitor the progress of various activities
of the projec's under construction and render requisite assis-
tance to the Project Auhtorities in geting the material in short
supply. These Directorates also coordinate the equipment in
the public sector. Senior Officers of the CEA also visit the
sites and give guidance to expedite the commissioning of the
units, As a result of the increased attention given to the moni-
toring of the power projects came down to 52 months during
1978-79 as agains: 70 months during 1974-75. It would,
however, be relevant to mention that while the power planning
is the responsibility of the Central Governzent, aciual execu-
tion of the new schemes is under the control of the Sta‘c Gov-
ernments/State Electricity Boards who have the key role for
carliest commissioning of the new projects.”

1.19. The Committee note that power development has been accorded
‘high priority in all the Plans and that investments in the power sector has
‘been on the increase in successive plans. But in all the Five Year Plans,
‘there have been heavy shortfalls in achievements of planned target of capa-
«city additions. The shortfall was 15.4 per cent in First Plan, 35.7 per cent
in Second Plan, 33 per cent in Third Plan, 50.2 per cent in Fourth Plan
and 18.4 per cent in Fifth Plan. These recurrent and growing shortfalls in
achievement of targets of capacity addition compounded by low capacity
utilisatoin of existing gememtion capacity has led to the present chronic
power shortage situation resulting in serious and repeated losses in produc-
tion in important sectors of economy.

1.20. The Sixth Five Year Plan envisages an addition of about 20,000
‘MW in the power generation capacity. According to the representative of
the Ministry of Energy the target is not only needed and absolutely neces-
sary but also realistic from the implementation point of view because work
in respect of all the projects forming the total of 20,000 MW has started.

1.21. The Committee, however, regret to note that even in the First
year of the Sixth Plan (1980-81), out of 22 hydro and thermal umits tar-
geted to be commissioned, 5 units will not be completed angd will slip over
to the next year. Similarly, during 1981-82, 10 units out of 42 are expect-
-ed to slip over to the following year. What is disturbing is that many of
the factors which were responsible for slippages in the earlier Five Year
268 LS—2.
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Plans like delays in the supply of equipment by indigenous manufacturers,
delays in civil works due to shortage of inputs like cement, steel etc. and
inadequate funds are the ones which even now are holding up the timely
commissioning of projects. And this is so inspite of the claim made by the
Secretary (Power) that they have identified the constraints responsible for
shortfalls in earlier plans most of which can be controlled, and inspite of
an elaborate monitoring system set-up in the Centnal Electricity Authority.
From this, the Committee cannot but conclude that measures taken have
not so far been effective in preventing the slippages in the commissioning of
projects. The Committee would like to point out that if the target of capacity
addition of 20,000 MW during Sixth Plan is to be achieved, Government
would have taken more effective measures than taken hitherto in order to
ensure timely commissioning of power projects from year to year so as no
excuse is allowed to delay the project according to schedule, (Serial No. 2)

D—15 Years Power Plan

1.22. Planning for power in the country is being undertaken at present
on five years basis as a part of Five Year Plans. Tt has been suggested in
a memorandumm that:—

“That gestation period of a thermal power station is 4 to 5 years
and that of a hydro power station is 8 to 10 years. ... There-
fore, if for power generation schemes, a period of 5 years is
adopted, it is evidemt that schemes sanctioned in any plan
period will spill over into the next Five Year Plan and will
yield benefits only after the middle of the next Five Year Plan.
In fact this is one of the main reasons of the heavy slippages
that are taking place in the commissioning of the new genera-
tion schemes. Therefore the power generation schemes should
be planned for 15 years and this integrated 15 year Plan should
be executed in three Five Year Plans in a phased manner.”

1.23 The Committee on Power headed by Shri V. G. Rajadhyaksﬁa in
their report submitted in September, 1980 has also recommended that:—

“With projects having gestation period of 10 pears and more, the
need for long term demand forecasting, covering periods of
15-20 years needs no further justification. Such forecasts
should be prepared and updated every 3 years and should
form the frame work for formulating 5 years plans. A time
frame of this order will permit long gestation hydel and nuclear
projects to be planned along with shorter gestation thermal
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projects so that the generation mix, region-wise, is optimised.
The absence of such a long term perspective has been one of
the reasons for the neglect of hydel projects during the fast two

decades.”

1.24. In this context, the Ministry of Energy (Department of Power)
stated that:—

“Tt is true that a Power Plan should not be restricted to a five year
perspective. The CEA, therefore, is already preparing the
detailed plan for the five year period with a perspective of the
next 5 years.

Government do consider it necessary to extend the perspective for
the Power Plan to a 15 year period. The CEA have, thercfore,
been directed to prepare an integrated 15 year plan on which
they have started work. This inves:ment planning, however, is
done by the planning Commission in five year cycles.”

1.25. Regarding the formulation of a fifteen years Power Plan, Secretary
(Power) stated in his evidence before the Commi:tee:—

“One of the most important decision which has not been taken and
which we hope to pose to the Government is that our 15 years
plan must be backed by the investment planning on 15 years
basis. Unless investment planning in done on 15 years basis,
our planning will not be realistic. . . .Immediately on finalisa-
tion of our detailed 15 years plan, we propose to approach the
Goverpment that investment planning in the case of power
should also be on a longer term basis.*

1.26. As power projects have a long gestation period, the present pat-
tern of S year plan is not sunitable for power sector. The Committee take
note of the conclusion reached by Rajyadhaksha Committee that absence
of a long term perspective has been done of the reasons for the meglect of
hydel projects during the last two decades. The Committee agree with
expert opinion that power projects should be planned on the basis of a
perspective of 15—20 years. The Committee appreciate that the Ministry
of Energy have accepted the concept of long term plan for power sector
and the Central Electricity Authority has started work on formulating a
1S year plan for power development.

1.27. The Committee note that investment planning for power sector is
still being done by the Planning Commission in five year cydes. The
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Committee feel that until and unless the 15 years Power Plan as formulated
by Ministry of Energy is backed by investment planning for a similar
period, the planning would be unrealistic and unable to produce the desired
results within the desired time frame.

The Committee are of the view that i the new strategy of long-term
power perspective has to succeed, it is absolutely necessary to tie up the
1S years power plan not only with 15-ycars investment planning but also
with long-term planning and development of all other inmputs like coal,
Steel, Cement, equipment and infrastructure like transport capacity so that
funds and materials required for power projects become available at the
right time and the projects are commissioned on Schedule. The Committee
would like the Ministry of Energy to take up these matteys with the Plan-
ning Commission and other concerned au:horities and draw up a compre-
hensive plan covering all aspects well in time. (Serial No. 3)

[E—Role of Central Government in Power Generation

1.28. The subject of electricity is included in the concurrent list under
the Indian Constitution with responsiblities both of the Centre and the
States. The Central Government has been mainly responsible for laying
down the legislation and policy in the field while the State Govrnments
have been concerne@ primarily with the developmental activi‘ies and extend-
ing power supply to the ultimate consumers both in urban and rural areas.
As in January 1981, out of a to'al capacity of about 30,000 MW in the
country the capacity in the Central Sector, was 2196 MW. (excluding
DVC) consising of Hydro 120 MW, thermal 1216 MW and nuclear
860 MW. Including DVC, the total capacity was 3617.5 MW (Hydro
284, thermal 2535.5 and unclear 860 MW).

1.29. It has been stated in a memorandum submitted to the Committee
by a non-ofnicial organisation that:—

“Now a staie has been reached when the growing power needs can-
not be met by isolated efforts in the State sector and develop-
ment must take place at regional level which wouald mean
unified control of all power development in the region under a
Regional Board and overall responsibility resting in a unified
central authority like the Central Elecricity Board. We are
conscious of the constitutional complications and difficulties that
such a proposition would entail, but we are convinced that no
o‘her approach will solve the problem.”

1.30. A leading expert on Power has stated in his memorandum that :—

“Generation and transmission should be the responsibility of the
Central and dis‘ribution alone should have been entrusted to
th: State Governments or the State Electricity Boards.”
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He has also suggested that:—

“The existing Electricity Supply Act of 1948 needs to be thoroughly
revised to give more powers to the Centre for generaion and
transmission of power and to curtail the same to the extent
required from the Electricity Boards and the S:ate Govern-
ments. It is better to bring about these changes now then to
refer them to a later date.”

1.31. The Committee on power headed by Shri V. G. Rajadhyaksha has
examined the role of Centre in generation, and transmission and recom-
mended that:—

«....Tf power planning is to be done in a way which minimises the
cost of power to the consumer, it must be done on a regicnal
rather than, as at present, on state-wise basis.”

The Rajyaihyksha Committee has furher recommended that:

...... power planning in the immediate future and onwards
should be done with the objective of having about 45 of the
entite generating capacity in the Central sector by the year
2000-01 AD as against 12.1 per cent today.”

1.32. The Committee also recommended that for relishing benefits from
more Centrai generation and op'imised regional planning and operation, the
Centre should forthwith take steps to acquire the ownership and control
of high tension transmission system connecting the Central projects to the
State systems and transmission links of 220 KV and above together with
their sub-stations which are required to ensure integrated operation of the
regional grids.

1.33. Explaining the views of Government on the suggestion regarding
unified control of all power development, the Ministry have stated that:—

“It is true that the growing needs of the power sector cannot be
met by isolated efforts only in the State sector. This has been
recognised by the Government of India. The National Thermal
Power Corporation and National Hydro Power Corporation
have taken up execution of a number of Thermal :nd Hydro
Generation projects in the Central Sector, In course of future,
the role of Central Sector in generation is likely to be enlarged.

Further the present as well as proposed nuclear power stations are
being set up in the Central Sector. The generation from cen-
tral stations would naturally supplement the generation in the
State sector. As a further step in this direction, apart from
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the transmission lines being executed in the Central sector as
associated with Central generation schemes, taking up of inte-
grated transmission regional grids/Nationa]l Grid in the Cen-
tra]l Sector, is also contemplated. Regional Electricity Boards
at the regional level, the CEA, the NTPC and the NHPC at
the Central level are already functioning. Depending upon
the needs, further reorganisation/structural changes might be
required in the power sector.”

1.3.}. Speaking about the role of Central Government in power genera-
tion and transmission, Secretary (power) stated during evidence that:—

“This is a fact that jn all countries where power is a nationalised
subject, the total power system is controlled by one agency.
The countries are UK, France and Italy apart from  East
European bloc.. .. .Till five years earlier, hardly anything was
being done in the Central Sector in generation, But when it was
accepted as a policy that power generation is in the interes of
th total economy and the Coal resources are located in a few
states, the power stations supply power to states other than
those in which they are located; Similar is the case with hydel
potential. This led to the conclusion that we must entrust
laiger responsibiliy to the Centre with the result that jt has
started today 4 large power s‘ations, ....In addition to this,
five new thermal stations in the Central Sector which  are
identified will be taken up in future.”

He further stated that:—

“An announcement has been made in Parliament that the Centre is
geing to take major responsibility in owning and operating the
National Grid.”

1.35. The Committee were informed by Secretary (power) that at present
the generation in Central Sec'or is 7 per cent (12 per cent if DVC is in-
cluded) of the total generation and by 1989-90, Cenral Share (excluding
DVC) would be 21 per cent. Secretary (power) added that:—

“If the same trend continues, it would not be too optimistic to say
that +*he Rajadhyaksha Committee’s objective of 45 per cent
ownership we will be able to achieve.”

1.6. Similarily, in transmission lines, the Central share it was stated
. during evidence. would be 50 per cent by 1989-90.
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. Secretary (power) clarified that this figure of 45 per cent will be reach-
ed not by taking over any station from States but only by bigger share in
the exploitation of new capacities. When asked about his views whether
power should be a Central subject, Secretary (power) stated that ... .this
tshould be a Central subject and the constitutional amendment is necessary
or that”.

1.37. The Committee have considered the suggestions made by certain
experts that generation and transmission of power should be the responsi-
bility of the Central Government and only distribution should be entrusted
to states and that power should be planned and developed, not at state
levels, but at regional level under the unified control of a regional or Central
authority, The Committee have also taken note of the recommendation
made by Rajadhyaksha Committee on Power that the Central share in the
generation capacity should be increased so as to reach the level of 45 per
cent of total installed capacity by the end of the century and that the
centre should acquire the ownership and control of high tension transmis-
sion circuits to ensure integrated operation of regional grids.

1.38. The Committee are informed that the Centmal Government’s share
in total power generation in the country is 12 per cent at present (includ-
ing DVC). The NTPC and NHPC, the two Central Government under-
takings in power sector, have already taken up execution of a number of
thermal and hydro generation projects in the Central Sector and some
more projects have been identified for execution by them, The Committee
are informed that if this trend continues, the Centre would be able to
achieve the objective laid down by Rajadhyaksha Committee of acquiring
45 per cent share in power generation by the end of the century. Similarly
on transmission the Central share will reach 50 per cent by 1989-90.

1.39. The Committee agree with the view that for optimum utilisation
of resources and minimising cost of power and for a balanced development
of the country as a whole, the power planning should be done on a regional
rather than on state-wise basis. (Serial No. 4)

~ 1.40. The Committee do not agree with the view that the entire genera-
tion and transmission should be taken over by Centre. The Committee
however, feel that the Central share in power generation should
increase substantially and this aim should be achieved not by
acqiiring any existing power stations run by the States, but by progres-
sively taking up more and more of new projects in Central sector. Power
projects which are beyond the resonrces of States or are likely to become
subjects of inter-State disputes, particularly hydro projects, should be faken
up in Central Sector traightaway without loss of time. (Serial No. 5)
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1.41. The Committee agree that in order tn derive maximum benefits
from increasing Central share in generation and regional planning and ope-
ration, it will be absolutely necessary for the centre to have under its
ownership and control all inter-State and inter-regional high tension trans-
mission lines together with their sub-stations. (Serial No. 6)

1.42. The question of transfer of ‘Power” from Concurrent List to
Union List may be examined and if in the larger interest, it is considered
necessary, Government should not hesi‘ate to go in for a constitutional
change. Then, the nature and structure of the organisation at the Centre
for landing efficiently and economically the gigantic fask of erecting
operating and maintaining power stations all over the country would also
Rave to be critically examined keeping in view the experience in this field.

(Serial No. 7)

F—Role of Private Sector in Power Generation

1.43. The Department of Power have informed the Committee that
the role of private sector as utility in the field of power generation is at
present governed by the Industrial Policy Resolution of 1956 under which
generation and distribution of electricity is included in Schedule ‘A’ of the
Resolution, which lists industries in which all new units, save where their
establishment in the private sector has already been approved, will be set
up only by the State. This Resolution does not preclude the expansion
of the existing privately owned units or the possibility of the State securing
the cooperation of private enterprise in the establishment of new units
when the national interest so required.

1.44. There are at present three major licences engaged in generatiom
and distribution of electricity in Calcutta, Ahmedabad and Trombay
(Bombay) and two small undertakings in West Bengal. In  addition,
there is Renusagar Power Supply Corporation which is a  non-utility.
There are also some private licences (29 in number as in March, 1979),
which purchase and distribute electricity in licensed supply areas.

1.45. A number of non-cfficial organisations representing trade end
industry have stated that the private sector should be allowed to play its
role in increasing power capacity in the country.

1.46. A leading organisation of Commerce and Industry has stated:—

“in view of the massive scale of power capacity build up that would
be necessary, the consequent management problems would be
so stupendous that it would not be possible to tackle them



15

under a maonolithic system of public sector operation. One
idea worth considering is to encouragc a consortium to private-
sector companies tc invest in this area.”

1.47. Disputing the capacity of private sector to invest in power sector,
top expert on Power has however stated:—

“Power is a highly capital intensive industry Private Sector is not
capable of making such large investments. There has been
very little net additit n to installed capacity by most of private
licences. Even where there has been investment, mcst of
the institutions and international loans. Finances have been
from public credit and term lending. Perhaps the only area
where the private sector can play a role is in the process
industries establishing captive power plants on a total energy
system basis i.c., providing both steam and power.”

1.48. A state Electricity Board has stated:—

“There is a misunderstanding that Private Sector can operate power
plants better than public sector. This is not always true. The
following figures of generation in Kwh/Kw per year for
Maharashtra will make this point clear :—

1976-77  1977-78  1978-79  1979-80

1. Tata’s Bombay Power Station. 6027 6654 7115 6524
2. Parlj Power Station . 7893 7541 7992 7742
3. Nasik Power Statjon 7398 6435 5051 7075
4. Bhusawal Power station 7997 6178 6909 6392

1.49. The Committee on Power (Rajadhyaksha Committee) have
also stated in their Report. (Sept., 1980):—

“The Committee is of the view that there is no compelling case for
changing the policy in regard to private sector utilities. (50v-
ernment should as at present, consider proposals for expansicn/
construction of new private sector utilities on a case by case
basis.”

1.50. The Department of Power have stated in a note (October, 1980)
that:—

“The proposals of private utilities for setting up power generatiom
plants are considered on their merits keeping in view the spirit
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of the Industrial Policy Resolution. Presently, Tata Electric
Companies have been permitted to set up a 500 MW unit as
an expansion at their Trombay Thermal Power Plant. Simi-
larly Calcutta Electric Supply Corporation have been per-
mitted to establish a 240 MW Thermal Power Plant at
Titagarh near Calcutta. The Ahmedabad Electric Supply
Co. was permitted to establish one 110 MW Thermal Generat-
ing Unit at Ahmedabad which has since been comrmissioned.”

i 1.51. As regards change in Government’s policy regarding role. of
‘private sector in power generation, Department of Power have stated in
" a subsequent note (December, 1980) that:—

“Noting the fact that the Industrial Policy Resolution permits seek-
ing the cooperation of the private sector, in the national inter-
est, and recognising the need for attracting larger capital
investment for power, the Minister for Energy had called upon
the private sector to make concrete suggestions with a view to
attracting private funds as an additionality for the power
sector. A few proposals in a general sense have been made
by different private sector organisations none of which indi-
cate any significant additionality to resources for the power
sector. They have been advised to make more detailed
proposals and these will be examined by Government when
received.”

1.52. Tt has been stated in another note by Department of Power:—

“Government are prepared to consider proposals from the private
sector for setting up power plants backed up with adequate
proposals for funding these from funds not normally available
to the power sector. Government, however, do not propose
to allow the transmission and distribution of electricity to  be
dealt with other than by public sector utilities except by those
private sector licencees which are already in existence.”

L)

1.53. Asked to state the policy of Government relating to the setting

up of captive power plants by private sector units, the Department of
"Power have stated:—

3 “The existing policy of the Government in respect of captive power
o plants is that where in industries process steam is required or
where waste heat is available, captive generation capacity
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should be encouraged in accordance with the “total energy
concept”. Where industries require diesel generating  sets,
they are free to instal them as necessary. Import of such sets,
however, would require to be processed in accordance  with
Government rules and procedures in force at that time,

Keeping in view the shortage of capacity, to meet the full power
demand in the country and the meed to insulate productive
sectors like core industries of steel, fertilisers and alminium:
Government have recently been more sympathetic in consi-
dering proposals for setting up captive power plants based on
coal in such units. As far as possible such captive generation
is recommended to be based on coal.

The Government are discouraging use of oil or diesel as far as
possible for power generation keeping in view the difficulties
in cbtaining these products.”

1.54. Secretary (Power) stated in his evidence before the Committee
{January, 1981):—

“We. do not mind private sector stations. In fact we have been
saying that those particular industries which are having captive
power stations can have them larger than required but they
will bave to sell the extra power to the grid. There was a
proposal from the industrialists of Madras who wanted permis-
sion to set up 3 common power station for all these industries
which would be captive in one sense but they would have to
develop their own distribution system because they were
located away from each other. We said, let us receive this
proposal and we will examine it. But even that proposal has
not ccme so far.”

1.55. In reply to Unstarred Question No. 4791 dated 24th March, 1979
in Lok Sabha, the Minister ot State for Energy stated:—

“The Government of Bihar had intimated that two offers have
been received one from the Tata Iron and Steel Company 1.td.,
for the installation of 200 MW in Jamshedpur and another

. from the Bihar Caustic and Chemicals Ltd., for the instailation
of a 35 MW power station at Palamau. The proposals are
for those to be set up in the Joint Sector by floating separate
companies for the purpose. The proposals forwarded by the
State Government lacked details and certain clarifications have
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been sought from the Government of Bihar. The Clarifica-
tions have not yct been received. No decision has, therefore,
been taken by the Government.

Besides the State Government of Bihar, the Government of Karna-
taka has intimated that M/s. Ballarpur Industries has propo-
sed to finance the Dandeli Dam and Power House having
power potential of 30 MW at an estimated cost of Rs. 45
crores for their captive use for their caustic soda and chlorine
Plant at Dandeli. No other State Government has intimated
or any similar proposal received by them.”

1.56. Though Industrial Policy Resolution 1956, provides that all new
power generation units are to be set up only in the State Sector, it does
not preclude the expansion of the existing privately owned units or the
possibility of the State securing the cooperation of private enterprises in
the establishment of new units in the national interest. Suggestions to permit
private sector to set up power units have been received by the Committee
from non-official organisations. While examining these suggestions the
Committee have not been impressed by the claim that private sector can
operate power plants better than the public sector as there are a mumber
of public sector plants which are running more efficiently than the private
sector plants. Recognising the need for larger capital investment for power,
Government, it is seen, have called upon private sector to make concrete
suggestions for sefting up power plants backed up with adequate proposals
,for fonding these from funds not normally available to the power sector.
Government have recently been more sympathetic towards proposals for
sefting up captive power plants based on coal in core industries,

1.57. The Committee feel that captive power plants in private sector
should be allowed to be set up by Government liberally provided the private
sector can raise resources of their own without approaching the public
financial institutions. (Serial No. 8)

1.58 The Committee also feel that as an extension of the concept of
captive power plant, Government may also view sympathetically and pro-
posal for setting up power plants on cooperative basis which might serve
cluster of industries situated in a compact area. Here too, the entrepreneurs
of the proposal should be able to raise funds of their own. (Serial No. 9)
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1.59. The Committee would not like the control on transmission and
distribution of power generated from captive or cooperative power plants
to be handed over to the private sector except to the extent to which it is
necessary for them to supply power to the umits for which the power plants
are set up. Any surplus power generated by such plants should be fed into
the national or regional grid. (Serial No. 10)

1.60. The Comnmittee would suggest that a White paper setting down
the Government policy in this regard in clear terms should be prepared
and placed before Parliament at an early date. (Serial No. 11)



CHAPTER I
THERMAL POWER

A—Utilisation of Capacity

2.1. Out of a total installed capacity of about 28490 MW in 1979-80,
the share of thermal power was 16468 MW i.e., about 58 per cent. Out
of an expected addition of about 19,824 MW capacity in power generation
during Sixth Plan period, 14068 MW is expected to be added by means
of thermal units. Thus out of the expected total installed capacity of
48314 MW in 1984-85, the share of thermal stations will be about 30536
MW :e, about 66 per cent. Thus it is evident that not only thermal
power enjoys a dominant position in the total power capacity, but the
share of thermal power is expected to increase in the years to come.

2.2. The performance of thermal power stations has however, been
showing a deteriorating trend in the last few years. Some of the indices
which indicate a decline in the performance of thermal power station are
as follow:—

(a) The plant load factor, (the maximum atainable capacity
utilisation) which was 56 per cent in 1976-77 has steadily
declined to 50.8 per cent in 1977-78, 48.4 per cent in 1978-
79 and to 45 per cent in 1979-80. This has further declined
in 42.5 per cent during April—November, 1980.

(b) The forced outage unavailability of thermal power stations
has risen 13 per cent in 1976-77 to 18.76 per cent in 1979-
&0.

(c) The long duration forced outages are assuming crises PIOFor-
tions. As compared to six units (520 MW) being involved
in long duration outages in 1976-77, 88 units involviag -i6 out-
ages and 35&5 MW were involved in 1979-80.

2.3. It has been stated in the “Economic Survey” for 1980-8] that
“The major problem appears to be in the thermal sector, where despite
substantial additions *o capacity in recent years, generation has failed to
-keep pace. The utilisation of capacity has declined from a peak of 55.3
per cent achieved in 1976-77 to 45.4 per cent in 1979-80. The Raja-
dhyaksha Committee has estimated that it should be possible to achieve 2

20
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58 per cent utilisation level under normal conditions of operation. This
implies that thermal generation in 1979-80 could have been 30 per cent
higher with the same level of capacity, if the utilisation cf capacity had
come up to expectatiops. This would have meant that total generation
of power would have been 18 per cent higher, more than wiping out the
estimated power deficit of 16 per cent in 1979-80.”

2.4. According 10 a note furnished to the Committee (January 1981),
the plant load factor in thermal power stations in different States during
April—November, 1980, and comparative figures for the previous year:
are as follows:—

Plan! !oad Factor (%)

S. No. State Apr il- April-
Nov., 79 Nov., Bo

1. Delhi . “-3 497
2. Haryana 24-3 29-7 .,
3. J. & K. . . 4 4 :
"4 Rajasthan . . . 66.1 56.1
5. Punjab . . 28z zé.a 37.8"
6. UP. . . . . 428 36.5
NORTHERN REGION . . 41.5 ~ 397
7. Gujarat 4526 45-6 46.3":
8. M.P. 52.6 51.2
9. Maharashtra . . 55-6 53-0
WESTERN REGION . 51.6 50. 4
10. Andhra Pradesh 41.2 30-4
11. Tamil Nadu . . 38.5 43-0
SOUTHERN REGION 39-6 37-0
12. Bihar . . 38.3 29.2
13. D.V.C.. N 403 33-8
14. Orissa . . 31.0: 32.6
15. West Bengal . . 43-9 42-9
EASTERN REGION . . 40-5 36.3
16. Assam . . 49 -4 36.7
N.E. REGION . - . . . 494 36.7°

ALLINDIA . . . . . c T e s
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2.5. It is seen from the statement above that the plant load factor of
‘thermal power stations has been highest in the States of Maharashtra and
Madhya Pradesh. The Committee were informed during tours that these
States had been able to attain a high level of performance by advance
planning of preventive maintenance and by reducing periods of boiler over-
hauls and capital maintenance of turbines by employing modern practices
thereby reducing outages of their thermal units. The other factor respon-
sible for better performance was stated to be their having an elaborate

system of classroom and in-plant tinining of high standard for their opera-
tors and engineers.

2.6. The Commitee have been informed that “In planaing for thermal
power station, generally an output corresponding to 5350 kwh/kw (61
per cent plant load factor) is taken as the nmorm for generation of power
from 3rd year of operation onwards.”

2.7. The Rajadhyaksha Committee on Power which submitted ifs
report in September, 1980 had expressed the view that taking into account
international norms and the actual performance of thermal power stations
in India, an 80 per cent plant availability is considered a reasonable norm
in operating a thermal plant and that Plant load factor of 58 per cent should
be considered a reasonable all India average norms for thermal stations
but this will vary from system to system.

2.3. Explaining the reasons for the declining plant load factor and
increasing forced cutages etc.. the Department of Power have stated in a
note (December, 1980) furnished to the Committee:—

“The reasons for declining plant load factor, increased forced outages
etc, are indicated below:

(i) increasing proportion in the installed capacity of the main plant
and equipment and auxiliaries manufactured indigenously for
the first time which have been taking conmsiderable time to
stabilise and in most cases, have not come up to the desired
performance level;

(ii) Lack of Quality Assurance in manufacture, installation and
commissioning.

(iii) Inadequate standard of maintenance and lack pf expertise
built up in the country for longer units.

{iv) Unsatisfactory performance of indigenous manufacturers in
‘supply of spares in time and as per desired quality.
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(v) The variation between the coal parameters assumed in respect
of various inputs in design-specifications stage and the para-
meters of coal actually supplied.

(vi) Shortfall in generation due to backing down on account of non-
availability/critical stocks of coal at thermal power stations.

(vii) Higher partial unavailability of auxiliary equipment and other
internal and external operational constraints like grid condition
and load pattern etc., resulting in lower plant load factor.

(viili) With the addition of capacity, the ability of the system to take
up peak load increases but at the same time, non-utilisation
during off back hours will also increase, thus adding to the
idle capacity.

(ix) Efforts to certain indigenous components/materials when suit-
able cxpertise is not available such as in electronic compo-
rents,

2.9. Asked as to hew the Plant Load factor of thermal power stations
in India compared with that in other countries, the Ministry have stated
in a written note as follows:—-

“The following ‘abtle baused on the data given in Statistical Year
Book of the United Nations gives the PLF of various countries
for the vear 1970.

Country PLF 9%
U.S. A . 44 .04
France 44 .19
U.S.S.R. 55.57
Japan 49-99
West Germany . 46 .65
U-K. 40.22
Malaysia . 57.89
Sri Lanka . 32.59
Pakistan . 55.52
Kenya . 44 -98
Zambia . . . . . . . . . . . . . 63 .67

268 LS—3
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Country PLF%.
Egyptx . . . . . . . . . 32.19
Spain . . . . 38.90
India . . . . . . 45-94
Italy . . . . . . . . . . 41 .64
Australia . . . . . . . . . . 43-83
Canada . . . . . . . . . . 51.07

From the above information, it will be seen that the plant load fac--
tor in India is comparable to the plant load factors achieved.
in other countries.”

2.10. It has, however, been stated by the Committee on Power (Raja—
dhyaksha Committee) in their report that “In most of these countries there
is virtually no power demand staggering and plant availability is over 80
per cent. The PLF is low, because in order to meet sharp peaks in demand:
daily, weekly and seasonally or to take care of unexpected and major
breakdowns, considerable reserve capacity has to be provided which though
available would be unutilised due to lack of load for most of the time.
The reason for low plant load factor in India, however, is not due primarily’
to lack of demand but low plant availability as a result of which demands-
could not be met.”

2.11. An expert on Power has expressed the following view:—

“Planning in power sector should be such that we do not plan for
more than 50 per cent utilisation factor to give the quality of
supply that is needled————. To assume that every KW.
of installed capacity would produce 6000 units of energy per
annum and to plan for the capacity requirement on this basts

. has been the greatest mistake which has been perpetuated plas

, after plan: Because of the inadequate attention pasd
to the planning of required capacity we have been flogging the
overworked units and making that produce less energy tham
they would have produced with proper attention to the maim-
tenance. And such maintenance is not possible unless ade-
quate capacity is available in the system.”

. .2.12, Asked why there was no appreciable improvemrent in the plamt
load factor of thermal power units, although the reasons for declining plast
load faonr had been identified, Secretary (Power) stated before the Com-
mittee:— -
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“Starting with 1976-77 which statistically was our bastion, one of
the reasons which was partly responsible was that less number
of units were taken off for over haul. That we believe is not
the right approach because in the subsequent year that leads
to more break-downs. The most important contribution of
that year was the level of discipline which was achieved in the
country.. .. .Still we believe that there are lots of things which
we can do. We have already developed a detailed methodo-
logy for maximisation of generation. I have been going round
the states along with my colleagues. They have appreciated
in most of the cases and we have deve!loped a monitoring sys-
tem whether they are implementing this methodology or not.
We do hope the results will come”,

2.12. Asked about the reactions of the Government to the suggestion
that planning for power should not be done on the basis of more than 50
per cent utilisation, the chairman of the C.E.A. stated:—

“Our difficulty is that we are already facing power shortage. Power
Industry is very much capital intensive industry. We are de-
signing it presently at about 60 per cent P.L.F. If we do at
50 per cent, then we will be requiring about 25 per cent higher
investment”, 3 i

=3

2.13. The Committee note with concern that the utilisation of capacity
in Thermal Power Stations has been showing a deteriorating trend since
1976-77 and the Plan load factor of the thermal power stations declined
from about 56 per cent in 1976-77 to 45.4 per cent in 1979-80. The
Committee cannot but conclude that this deterioration in the utilisation of
capacity in thermal vower stations has been the major contributing factor
to the power shortage experienced in the country during the last three years.
If the generation had attained the level of 61 per cent as envisaged by the
Central Electricity Authority or as stated in Economic Survey (1980-81),
ever S8 per cent as considered “reasonable” by Rajadhyaksha Committce on
Power, the thermal generation in 1979-80 could have been 30 per cent
higher with the same level of installed capacity and the total generation of
power would have been 18 per cent higher which would havc more than
wiped out the estimated power deficit of 16 per cent experienced in
1979-80. What is still more disturbing is that inspite of the claim made
by the Decpartment that the reasons for low utilisation of capacity have
been identified, methodology for maximising generation has been develop-
ed and the position is being continuously monitored, the Plant load factor
of thermal power stations in the first 6 months of 1980-81 instead of show-
img ‘improvement has further declined to 42.5 per cent. The Committee nre
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afraid that if the downwarg trend in utilisation of capacity is not reversed,
event the projected addition of about 20,000 MW capacity in 6th Five
Year Plan, which would be mainly in thermal power sectors would not be
able (o solve the problem of power shortage in the country. Now when the
detailed mebodology for maximising power generation has been developed,
all that is required to be done is a vigorous and sustained follow-up action
o put the methodology into practice. The Committee would like to urge
with all the emphasis at their command that the administrative and techni-
cal agencies all over India should be fully geared so as to keep each power
station under observation with a view to preventing unscheduled outages

and to mobilise all resources to bring each power station up to the ideal
level of performance. (Serial No. 12)

2.14.The Committee note that when Plant Load Factor (PLF) in
1973-80 in some of the States was as low as 24 per cent to 38 per cent
and all-Indin average was 44.7 per cent. Mahatashtra and Madhya
Pradesh, to take two examples, were able to achieve i capcity utilistion of
55.6 per cent and 52.6 per cent respectively, by employing modern methods
of capital and preventive maintenance of equipment and by organising
practical training of high standard for their operators and engineeis. From
the cxample of these two States the Committee cannot but conclude that the
probiem of low utilisation of capacity is not uncontrollahle. The Commit-
tee have no doubt that if other States cam be persuaded to take similar
steps and it should not be difficult for the Centre to do so, the plant load
factor can show substantial improvement all over the country. The Com-
mittee will like that the Centre should keep a watch over this and see that
the utilisation aspect is not allowed to slip. (Serial No. 13)

2.15. The Ministry have claimed that the plant load factor of thermal
power stations in India (which was 45.94 per cent in 1976) is comparable
with that in many other countries (in the same year) like USA (44.04 per
cent), France (44.19 per cent), USSR (55.57 per cent), Japan (49.99 per
cent) and UK (40.22 per cent). The Committee would, like to point out
that such a comparison would be ermneous. As pointed out by Rajadhyaksha
Committee on Power, while in other countries, the plant load factor is now
because of their policy to keep considerable reserve capacity to meet sharp
penks and unexpected breakdowns, which though available remain unuti-
lised due to lack of load for most of the time, in India the low plant load
factor is not due primarily to lack of demand but low plant availability
as a result of which the demands for power cnmnot be met. The Com-
mittee would, therefore, like to caution the Government igainst anv sense
of complacency on this account. (Serial No. 14)

2.16. A suggestion has been made to the Committee that planning in
power should be done on the basis of 50 per cent capacity utilisation so as
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to have adequate spare capacity in reserve to provide for scheduled outages
and unforeseen breakdowns or demands. The Committee also take note
of the fact that power is a capital intensive industry and demand for power
in the couriry is increasing rapidly and due to constraint of resources it
has not been possible to provide adequate funds even for the capacity on
the basis of 60 per cent utilisation factor. The Committee, therefore, feel
that while planning on the basis of S0 per cent utilisation may be an ideal
ing the long run, it will perhaps not be a practicable proposition in the
present situation in the country. (Serial No. 15)

B—Preventive and Capital Maintenance of Power Stations.

2.17. Many experts on powcr have expressed the view that onc of the
main reason responsible for deterioration in the plant load factor of thiermal
power stations during the last 3 years has been inadequate preventive riain-
tenance and frequent failure to follow schedules of maintenance of major
items of equipment such as boilers, turbines and generators eventually re-
sulting in unplanned outages and lower plant availability. The position
in regard to forced outage sand palnt availability can bz seen from the fol-
lowing tables:— '

Percentages

Planned  Forced Plant
outages outages availakitiy

1976-77 . 9-8 13.2 77-0
1977-78 . 13.4 14.2 724
1978-79 . . 14.3 14.7 71 .0
1979-80 . . . . . 12.3 18.8 68.0

2.18. It is stated that as compared to 6 units involving 520 MW being
involved in forced long duration outages in 1976-77, in 1979-80, 88 units
involving 46 outages and 3585 MW were involved in such outages,

2.19. The Rajadhyaksha Committee on Power (September, 1980)
expressed concern at the increase in forced outages and delays in carrying
out maintenance in these words:—

“It is quite evident that units are not taken out for maintenance
when problems are noticed e.g. boiler leakages, but are conti-
nued to be run to augment power generation resulting in sub-
sequent prolonged shut-downs.”
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12.20. From the methodology of preventive and periodical -maintenance
adopted by Maharashtra State Electricity Board (MSEB), it is seen that:—

1. Capital overhaul and preventive maintenance is done by them
regularly at prescribed intervals; separate schedule is drawn

up for each station and rigidly followed in consultation with the
engineers of the station.

2. Specialist teams equipped with their own tools, tackles and ins-
truments have been constituted to carry out such jobs efficiently
in the minimum time;

3. Bradma methodology and PERT charts are used to stick to
schedules;

4. During the any long outages-planned or forced-opportunity is
taken to inspect the entire equipment,

5. Periodical meetings for mutual discussions and exchange of ideas
on maintenance and overhaul problems are held at various
stations in rotation,

6. Data for all power stations is being documented for quick refer-
ences.

2.21. The Committee were informed during tour that in the case of
Madhya Pradesh also rigid and regular observance of preventive mainten-
ance schedules was one of the most important factors responsible for high
level of performance of thermal stations in the State.

2.22, The Ministry of Energy stated in a note (Dec., 1980) that:—

“For rationalisation of maintenance procedure an Expert Committee
was formed as early as in 1974 under the Chairmanship of
Member (Thermal), CEA (known as Kulkarni Committee).
The Committee suggested rationalisation of maintenance pro-
cedures in large thermal stations on a scientific basis. The
Committee’s recommendations circulated to all the Boards/
Power System in 1975 were accepted by them as guideline for
maintenance work.”

The Ministry added that:—

“All the State Electricity Boards were not yet following the sug-
gestions of Kulkarni Committee in toto.”
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2.23. Asked if the Central Electricity Authority had made any study
«of the methodology adopted by Maharashtra State Electricity Board for
mmproving maintenance procedure techniques and circulated it to other
Seate Electricity Boards, the Ministry of Energy (Deptt. of Power) stated:—

“The Committee appointed by the Government of India (Kulkarni
Committee) had particularly recommended the use of modern
tools, tackles, and diagnoistic apparatus for signature analysis
of the units. The modern system of record keeping for main-
tenance were also recommended by the Committee. All the
State Electricity Boards have been asked to follow the recom-
mendations made by this Committee. A number of State Elec-
tricity Boards are at present using Baker platforms or sky hos-
ters and Bradma system of preventive maintenance in their
power stations,

In case of Maharashtra, which is one of our largest systems in ther-
mal generation, the performance is much better than in a num-
ber of power stations in the country. In the case of 210 MW
units based on their operation expenrience on other units MSEB
had suggested a number of modifications to be made on the
plant and equipment. In a number of cases, they actually partici-
pated in identifying the defects and showing ways and means
of rectifying those defects. In the case of certain other State
‘Electricity Boards, they have been pointing out the defects in
the equipment but have not been participating in suggesting or
implementing corrective action by themselves.”

"The Ministry added that:—

“There are review teams of C.E.A. who priodically visit the various
power stations and bring to the notice of the power station
authorities any deficiencies noticed in the working of plant and
equipment. These review teams also convey to the station
authorities any better operation and maintenance practices
which are seen elsewhere with the view of sharing experience.

The various Electricity Boards have also been asked to form better-
ment teams for short term and long term improvement with
regard to the operation and maintenance of the units.”

2.24. Asked if the Roving team of CEA had visited all the power
stations having poor generation, Secretary (Power) stated during evidence
(¥anuary, 1981) Ehat:-—

“The roving team has so far visited 20 stations. It is standing team;
it will cover more stations.”
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'He further stated that:—

“1979-80 was a year of bad drought and hydro generation was
extremely low. On account of that, although it was not a
scientific thing, still to make up the very big shortfall on account

of low hydro- generation, a number of thermal units were not
overhauled.”

2.25. Asked if the decision not to overhaul the equipment in time was
a correct one, Secretary (Power) stated that:—

“Overhauling is more important . .. ... we shall see that it does not
happen next time.”
2.26. Asked about the States which were not following the recommenda-

tions of the Kulkarni Committee on maintenance, Secretary (Power) stated
before the Committee that:—

“There is no State which does not accept or which has refused to
accept. For example, the target date of Kulkarni Committee
is 28 days. Most of them have not been able to achieve it.
They are making an effort to achieve it.”

2.27. From the report (Sept., 1980) of Committee on Power
(Rajadhyaksha Committee), it is seen that most of the recommendation
made by Kulkarni Committee on maintenance practices remain as valid
today as when they were made and little progress has been made in imple-
menting them specially by the Boards which need them most. The Com-
mittee on Power have also stated that although there has been some reduc-
tion in the average period required to overhaul boilers and turbines, the
quality of overhaul has rot improved and a significant proportion of power
stations showed a drop in availability after overhauling.

Seminars S TE ‘

2.28. Asked about their views on the suggestion that there should be
annual meetings of maintenance engineers where experience could be mutu-
ally exchanged, the Ministry of Energy (Deptt. of Power) stated that:

“It is always beneficial to have mutual exchange of experience with
regard to operation and maintenance of power stations and it
might be a welcome idea to have regular meetings 1 seminars.”

...2.29. When asked about the steps proposed to be taken by the Ministry
to translate this idea into action, Secretary (Power) stated during evidence
(Jan., 1981) that eight workshops/seminars had been held since 1979 by
Governments/Semi Government organisations to discuss problems of opera-
tion and maintenance. On a perusal of the subjects taken up at these work-
shops/seinars, it is seen that problems of maintenance or overhaul were
not specifically discussed at these seminars,
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2.30. One of the important reasons for deterioration in the plant load:
fzctor the maximum attainable capacity utilisation in thermal .power sta-
tions during the last 3 years has been the increasing number of forced
outages with longer durations resulting in lower plant availability, resulting.
from lack of proper and planned maintenance and timely overhaul of
equipment in most of the thermal power stations. ’

2.31. The Committee note that Kulkarni committte appointed by the-
Central Government (1974) had made a number of recommendations for
strcamlining and rationalising maintenance procedures in large thermat
stations on a scientific basis but their recommendations, though accepted.
by State Electricity .Boards, .are not being followed .by them in tolo,
According to Rajadhyaksha Committee, the recommendations made by th:
Kulkarni Committee are as valid today as when they were made. Since
cfficiency in power sector is as much the concern of the Centre as that of
the States. the Central Electricity Authority would do well to find out the-
difficulties of the State Electricity Boards in adopting the modern mainte-
nance procedures in their thermal Stations recommended by the Kulkarni
Commiittee and render them every possible help to overcome the difficulties. .
The Committee would like to be informed of the progress made on this
point, State-wise. (Serial No. 16)-

.2.32. The Committee would also like the Centnal Electricity Authortly
to impress. upon the State Electricity Boards that while adhering to time
schedules for preventive maintenance and overhaul, the quality and stan-
dard of maintenance should not be ignored. (Serial No. 17)

2.33. The Committee have been informed by Maharashtra and Madhya
Pradesh state Electricity Boards that they had been able to achieve a high-
level of performance in their Thermal Power Stations only due to syste-
matic planning and observance of preventive and capital .maintenance
schedules, The Committee would like to suggest that the mnaintenance
procedures and practices adopted by the Maharashtra and Madhya Pradesh
State Electricity Boards which have been found to have yielded good
results should be widely publicised and circulated by CEA for the benefit
of State Electricity Boards in other States. (Serial No. 18)

2.34. A Roving Team of Central Electricity Authority is stated to have
so far visited 20 Power Stations and brought to the notice of the Stafe
authorities deficiencies in the working of the plant and equipment and the
modern maintenance procedures followed elsewhere. The Committee would
like that a time bound prognamme should be prepared by the Central
Flectricity Authority for the visits of this Team to all the power stations
whose performance is below the all India level. The Central Electricity
Authority should not only keep a watch on the actual implementation of
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the suggestions made by the Roving Team but also help the SEBs where
-necessary, in their implementation, ) (Serial No. 19)

2.35. The Ministry of Energy, it is seen, appreciate the usefulness of
mutual exchange of experience with regard to the problems of maintenance
of power stations and would welcome the idea of having regular meetings
and seminars for the purpose. The Committee however find that though
:seminars have been arranged by Government and semi-government organi-
sations to discuss various aspects of power generation and equipment, the
problems of maintenance and overhaul of power units have not been gis-
cussed specifically at such seminar. The Committee feel that CEA should
‘take initiative to inspire State Electricity Boards to hold meeting of their
respective power engineers on a regular basis to enable them to exchange
information and experience about the maintenance problems in power
stations, Such meetings should also be held by C.E.A. at national level
‘with adequate preparations and results of deliberations circulated to all
the State Electricity Boards. (Serial No. 20)

2.36. The Committee are informed that in order to make up for short-
‘fall in hydro-generation in 1979-80 because of severe drought conditions,
a number of thermal stations, which were due for overhaul, were not taken
up for overhaul that year. It was admittedly a wrong and short-sighted
decision. The Committee would like the CEA to ensure, through™ a system
-of regular monitoring and liaison with the State Electricity Boards, that
maintenance and overhaul scheduels, on which depend the health of a
wplant and its availability for maximum generation, are not disregarded in
their anxiety to temporarily tide over a difficult situation. (Serial No. 21)

2.37. It will be immensely heloful to power stations and State Electricity
Boards if detailed data about the age, condition, weak points of each power
-unit, defects developed by it in the past and repairs carried out from time
to time, and other aspects requiring special attention is collected and
analysed in a scientific manner and kept handy for reference purposes not
only for drawing up future maintenance programmes but also for carrying
-out repairs in times of breakdowns. The Committee would like the CEA to
draw up a detailed scheme for setting up data banks on these lines in the

‘State Electricity Boards and urge the Boards to give it a concrete shape.
(Serial No. 22)

C—Super Thermal Power Stations

2.38. In order to utilize optimally the identified coal resources of the
country and to generate power at least cost, the Government have decided

“to establish large thermal power stations at the pitheads and to transmit

.power to load centres, wherever such projects are economically ad-

vantageous.
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_ 2.39. The following four Super Thermal Power Projects are presently
ibeing executed in the country in the Central Sector by the National Thermal
Power Corporation which is a Government of India Undertaking.

Name of the Project. Installed Ultimate
- capacity  capacity
as appro- planned
ved (MW) (MW)

1. Singrauli (U. P.) . . . . . 2000 2000
2. Korba (M. P.) . . . . . o . 1100 2100
3. Ramagundam (A.P.) . . . . . - 1100 2100
4. Farakka (West Bengal) . . . . . ‘. . 600 2100

2.40. In addition, the Neyvelj Lignite Corporation, which is also a Gov-
ernment of India undertaking, is presently constructing in the Central Sector
the second phase of the Neyveli thermal power project which involves an
addition of capacity of 630MW to the existing capacity of 600 MW at
Neyveli in Tamilnadu. The ultimate capacity envisaged for the second phase
is 1470 MW,

2.41. The expected dates of commissioning of the various units of the
four super thermal power projects and the three units of the second phase
of the Neyveli Thermal Power Project—(Neyveli Second Power Station—
NSPS) being constructed by the Neyveli Lignite Corporation are  given
‘below: -

(1) Singrauli

(Capacity 2000 MW) . . 1st 200 MW Unit DEC. 81
2nd 200 MW Unit AUG. 82
grd 200 MW Unit FEB. 83
4th 200 MW Unit AUG. 83
5th 200 MW Unit FEB. 84
1st 500 MW Unit 1986-87
2nd 500 MW Unit 1987-88
{2) Korba (1100 MW) . 18t 200 MW Unit JAN. 83
2nd 200 MW Unit JULY 83
grd 200 MW Unit JAN. 84
1st 500 MW Unit 1986-87
Ramagundam (1100 M . 1st 200 MW Unit FEB. 84
49) gun ( W) 2nd 200 MW Unit AUG. 84
grd 200 MW Unit FEB. 85

1st 500 MW Unit 1987-88
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(4) Farakka (6oo MW) . 15t 200 MW Unit DEC. 64
2nd 200 MW Unit JULY 85
3rd 200 MW Unit DEC. 85

(5) Neyveli Second Power Station  Original date of commissioning Revised date of com-
(630 MW) as envisaged in the detailed missicn ing
project report

1st 210 MW Unit April °83 June 1664
2nd 210 MW Unit Oct. ’83 Dec. 1984
grd 210 MW Unit April ’84 June, 1985

The Committee have been informed that proposal for setting up of more
super thermal power stations at the following places are under examina-
tion: —

Pench (M.P.) Feasibility reports are under techno-economic examina-

tion in the CEA
Waidhan (M.P.)

Kahalgaon (Bihar)
Talchar (Orissa)
Singrauli (UP) Second Stn.

Manuguru (A.P.) Feasibility reports are under prepartaticn.

2.43. It has also been stated in reply to Unstarred Question No. 1034
in Lok Sabha on 24-2-1981 that:—

“The Minister for Energy has accepted, in principle, the need to set
up a super thermal power station at Chandrapur in Maharashtra
in the Central Sector, subject to the coa] being capable of being
developed and being available for such a station. The study in
respect of coal availability is in progress”.

While a number of non-officials have welcomed the concept of locating
thermal power stations near pitheads, some doubts have been expressed by
certain experts about this policy. A non-official expert has ir.er-alia in his
memorandum that studies have revealed that even if the coal contained 50
per cent of inert matter, it pays to transport it to load centres to generate
electric power than to generate power at the pitheads and transport it by
EHTAC HTDC power lines.

2.44. Another expert has stated that another important consideration is
that India is a predominently agricultural country and there are very few
locations with large industrial concentrations. The impact of this on the
super thermal power stations would be that it would command very large
areas requiring large transmission lines with unavoidable losses. This must
be carefully studied before finalising the size of the super thermal stations
as well as its locations.
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2.45. Asked if Government had made any studies to ascertain the com-
parative economics of locating therma! power stations at pitheads and locat-
ing them at load centres, Secretary (Power) stated in his evidence before
the Committee that techno-economic viability study had to be done for each
preject individually because the length of distance might change the result,
1f the coal transportation distance was not very long, the transmission of
power might become costlier than the transportation of coal.

2.46. Secretary (Power) added that another reason for giving preference
to pithead generation is that locating a power station at pithead will solve

the problem of low supply of coal because of transportation difficulty as is
‘being experienced at present.

Secretary (Power) agreed in principle that where the resources of coal
and water were available and the land was also available, the pithead gen-
eration was to be preferred. However, for the balanced power system,

some power stations away from the pitheads might also have to be set up
for technical reasons.

2.48. In the note on Relative economics of transportation of coal vs.

transportation of electrical energy, furnished by the Ministry after evidence,
it is stated:

“The cost of power transmission at the receiving erd works to
4.01 P/unit and 2.21 P/unit as compared to the cost of coal
transportation at 4.94 P/unit and 2.57 P/unit for a distance of
1000 KM and 500 KM respectively. The additional cost of
energy on account of transmission losses would be 0.62 paise
and 0.30 paise respectively for 1000 KM and 500 KM. Even
if this is taken into account the transmission of power would
still be ecoromical. This cost comparison is based on the cost
of the 400 KV line @ 6.4 lakhs/ckt km. The cost of lines as
per the latest estimates based on the tenders opened for the
associated teansmission lines of Korba is below Rs. 6 lakhs/
ckt. km., With the reduction in the Capita! Cost of the trans-
mission lines, the operating cost for transmission of power will
come down further”,

2.49. From the schedule of commissioning of the Super Thermal Power
"Stations, it is seen that the commissioning date of Neyveli Second Power
‘Station has been revised from April, 1983 to June, 1984. The original
date of commissioning were computed en the assumption that. the first unit
would be commissioned in 42 months from the date of placement of orders
for the major equipment and the other units would follow at intervals of
'six months, The placement of orders was expected to be completed in
October, 1979. However, the letter of intent for steam boilers was issued
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in October, 1980 while that for the turbo generators is yet to be issued.
The revised commissioning schedule indicated was on the assumption that
the letter o intent for the TG sets would be issued by the middle of January,
W81,

2.50. Asked about the delay in placing the orders for steam boilers
and turbo generators, the representative of the Department of coal stated
in his evidence (January, 1981) before the Committee that the project
was to be developed on the basis of concessional assistance from KFW
of W. Germany. According to the guidelines laid down by the firm from
W. Germany, global tenders were invited for both steam generators and
turbines. These were techno-economicaly evaluated by the consultants. At
this stage, the principal indigenous manufacturer (BHEL) who had earlier
not responded to the tender came up with a packet offer to supply the
equipment (turbo-generators) and asked for preference from indigenous
point of view. The matter had not yet been resolved. It was to be con-
sidered at inter-ministerial level.

Secretary (Power) stated that:—

“The question is tied 'today to the question whether we takc the
financial assistance from Germany in which case we may have:
to import the equipment, or we do not take the assistance
and do without the assistance and place the order on the indi-
genous manufacturer.”

2.51. He added that the matter was now beyond the Ministry of Energy

2.52. Regarding the progress of 4 Super Thermal Power Stations (Sing-
rauli, Korba, Farakka and Ramagundan) being set up in the Central Sector,
Secretary (Power) informed the Committee during evidence that the work
in these projects was progressing according to schedule and he was confident:
that these projects would be completed in time.

2.53. During their visit to the Korba Thermal Power Station in January
1981 the Study Group of Estimates Committee were informed that the work
at site was going according to schedule and in certain fields the project:
was <ix months ahead of schedule. The Project Authorities were sure that
the commissioning of the first stage of the Project would not be delayed.

2.54. The Committee have been informed in a note that:—

“The NTPC had taken up the challenge of commissioning its
200 MW units within a period of 48 months a commissioning'
cycle which is much shorter than what had been achieved at
other sites in the country. This had been made possible by
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the introduction of an integrated projects management and’
control system (IPMCS), aimed at integrating the efforts of
all functions to meet the ambitious time schedules, maintain.
quality and control project costs.”

500 MW Generating Sets.

2.55. It is seen that it is proposed to instal 500 MW generating sets in.
some of the Super Thermal Stations at a later stage. Singrauli will have
two 500 MW sets to be commissioned in 1986-87 and 1987-88, Korba
will have one to be commissioned in 1986-87 and Ramagundan one to
be commissioned in 1986-87.

2.56. Doubts have been expressed by a number of experts and others
about the advisability of introducing 500 MW generating sets in the power
stations in the country. It has been stated in one of the Memorandum
submitted to the Committee:—

“The impacts of sudden outages will be much more serious if the
thermal projects start using 500 MW units. For instance, if
one of our future 500 MW units causes a sudden outage, it
will be impossible to bridge the gap and will probably either
bring total darkness for one full State or even larger area.”

Another organisation has stated that:—

“In respect of 500 MW units, we-do not think that we have as yet
either the technology, capacity to manufacture or the necessary
expertise to instal, operate and maintain them efficiently.”

An eminent expert on Power stated in his evidence before the Com-
mittee:—

“I had an opportunity last year of attending the International Con-
ferences—one in Paris and the other in Munich. In both these
confcrences we had some papers about the performance of
various sizes of units all over the world with particular reference
to their availability. I was intrigued by the fact that according
to these papers, the availability of the units beyond 300 MW
each was poorer when compared to the availability of units
of 300 MW and below.”

He further stated that:—

“I have been reveatedly telling that highest priority should be given
to the availability of the units and that efficiency should come-
later....... What is the use of having a very efficient unit if’
its availability is very poor.”
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2.57. Asked about the relative economics of introduction. of 500 MW

‘generating sets, the Ministry of Energy (Deptt. of Power) stated in a
written note that:—

“The Committee for selection of Inter-medaite Unit Size of Thermal
Generating Units which submitted its report in March, 1978
has in its report, inter-alia, strongly recommended the incor-
poration of the maximum possible number of 500 MW units
in the thermal generation programme by the year 1983-84, in
the regions where they are found to be acceptable, even by
resorting to higher imports of components and materials. The
principal reason for making this recommendation was to reduce
the number of thermal units to be commissioned during the
time frame 1978—84 and to make the task of additions to
thermal generating capacity more manageable.

A thermal generating unit if 500 MW rating has several cost ad-
vantages over the other smaller units of rating of 200 MW
and less on account of economies of scale. With increasing
rating there is more efficient use of material and consequential
reduction in mandays for manufacture; the cost of main plant,
therefore, goes down. This also applies to auxiliary equip-
ment whose number goes down for samz output. In addition,
improved heat ratings, lower auxiliary consumption, Jower capital
cost on account of substantial reduction in building volume per
kwh and reduction in operational staff/ MW of capacity in-
stalled, also enable several cost advantages.

. On an approximation, it can be stated that an overall saving bet-
ween 10 per cent to 15 per cent in terms of cost would accrue
as a result of adopting 500 MW units depending upon the
type of the units and the size of the alternatives Yoregone.”

2.58. Asked if the impact of sudden outages of SO0 MW units on the
-entire system had been examined, the Ministry stated that:—

“Studies on the impact of sudden outage of 500 MW units have
been carried out by the Central Electricity Authority through
dynamic stability studies. These studics indicate that  there
will be no stability problem if the transmission systems plan-
ned are implemented.”

2.59. The Ministry were also asked if India had the necessary expertise
-to instal, operate and maintain these 500 MW sets efficiently. In reply,
sthe Department of Power stated in a note that:—

“Adequate preparatory action has been initiated to ensure that well
trained staff is available for the operation and maintenance of
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500 MW units. The 500 MW set being installed at Trombay
by Tata Electric Companies would also provide training facili-
ties for instllation of 500 MW units at STPS Stations and for
an exchange of information and know-how. Training is also
being imparted abroad to personnel for design, erection, opera-
tion and maintenance of 500 MW units. The NTPC and the
Power Engineers’ Training Society also propose to train opera-
tors by installing 500 MW simulators.”

2.60. Secretary (Power) was asked during evidence about the countries
in which 500 MW sets had been installed and whether conditions in these
countries were identical to these in India. He was also asked if the Ministry
were aware of the experience of foreign countries in the matter and also
of the papers read at the Internationl Seminars. In reply, he stated: ’

“These are large number of countries which have not only got 500
MW units but even bigger than 500 units—all European coun-
tries, America, Canada, Japan. Even three countries in Asia
who are far too small compared to us, are installing 500 MW
units. The main condition is that one 500 MW unit’s size
should not be more than 5 to 6 per cent of the total system
size. In our case also we have to far decided about the
establishment of 500 MW units in three rcgional grids. About
the eastern grid which is comparatively smaller at present, we
have not taken a decision only because of the size of the
grid. The actual point of installation of 500 MW will
be when the size of the grid become big.”

2.61. Regarding the experience in other countries, he stated:

“Today there is no problem in U.K. for S00 MW. 15 years ago,
UK. went in for 500 MW. They were to manufacture on the
‘basis of their knowledge. They had a lot of troubles. It
was mainly a manufacturing problem. Most of the manufac-
turers in that country had to re-do the design. Now they have
added up beyond 500 MW—610 MW units. These are giving
very good results.”

As regards views expressed at the International Seminar, he stated:—

“In a seminmar of this type, one individual might have expressed
his opinion. We are not aware of a well known opinion.
Whenever a new series is developed and tried in a country,
initially the results are not good.”

2.62. In order to utilise optimally the coal resources of the country
and to generate power at least cost, the Government have decided
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to set up in the Central Sector large thermal power stations (popu-
larily called Super Thermal Power Stations) at pitheads and to trans-
mit pewer to load centres. Five such power Stations are already
under erection at Singarauli (UP), Korba (MP), Ramagundam (AP),
Farakka (WB) and Neyvelli (TN) and Feasibility Reports in respect
of 7 more Super Thermal Power Statiens (Pench & Maidhan in (HP),
Kahalgaon (Bihar), Talcher (Orissa), Singarauli (Secomd Station,
UP), Mangura (AP) and Chendrapur Power (Maharashtra) are
either under examination or under preparation. The Committee take
note of the result of study of relative economics of transmission of
coal vs. transmission of electrical energy which shows that transmis-
sion of power wo:ild be more economical over a distance of 500 Km
and 1000 km. Besides being cost effective, pithead location of power
stations would also lead to greater efficiency in power generation
since the problem of low availability of coal because of transport
difficulties will not be there. The Committee therefore, welcome the
Government decision to set up Super Thermal Power Stations
(STPS) at pithead as a step in the right direction, The Committee
would like that the techno-economic feasibility reports of new Super
Thermal Power Stations should be finalised and cleared expeditiously.

(Serial No. 23)

2.63. The Committee also welcome the decision of the Government
to set up these Power Stations in the Central Sector to meet the
requirements of the concerned regions and not merely of the States
in which they are located. This is a positive step in the right direc-
tion of regional planning for power as recommended by the Raja-
dhayaksha Committee and also by this Committee in earlier Chapter.
These power stations being the property of the nation as a whole,
the Committee hope that distribution of power from these Power
Stations would be done in the most equitable manner so as to ensure
that the really needy States in each region receive optimum benefits
from the Super Thermal Station in that region.

(Serial No. 24)

2.64. The Committee are concerned at the delay that has already
taken place in placement of orders for major equipment for Neyveli
Second Power Station resulting in postponing the date of commis-
sioning of its three units by more than a year in each case. At the
decision about placement of orders for the equipment Bas not even
now been taken there is likelihood of further delay im the commis-
sioning of projects. It is seea that the decision in the matter hinges
on whether the equipment has to be imported or indigenously pur-
chased which in turn is linked with the sources of finance for this
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project. The Committee recommend that decision in the matter
should be taken without any further delay and all pessible efforts
made to avoid any further delay in the erection and commissioning
of the projects at Neyvelli Second Power Station.

" (Serial No. 25)

2.65. The Committee are glad to note that the work on the 4 Super
Thermal Power Stations at Singrauli, Korba, Farakka and Ramagun-
dam is progressing according to schedule and in the case of Korba
in certain fields the work is progressing akead of schedule. The
Committee hope that all the units in the Super Thermal Power Sta- .
tions will be cemmissioned by target dates and the Centre would be
able to give a lead to the State Electricity Boards in this regard.

) (Serial No. 26)

2.66. The Committee note that this has been made pessible by the
introduction of an integrated project management and control sys-
tem aimed at integrating the efforts of all functions to meet the ambi.
tious time schedules, maintain quality and control project costs. The
Committee would expect the CEA to persuade the State Electricity
Boards to adepl the integrated project management and control sys-
tem of the NTPC which has shown results in their projects.

(Serial No. 27)

2.67. It is noted that 3 of the Power Stations viz. Singrauli, Korba
and Ramagundam will be having 500 MW generating States at later
stages in 1986-87 and 1987-88. A number of experts and non-officials
have expressed doubts about the desirability of introducing 500 MW
generating sets on the ground that India does not still have adequate
technical capacity or expertise to manufacture, instal or operate
these sets and that the impact of sudden outage of anyone of these
sets on the entire system could be so severe as to plunge a whole
State into darkness and what the country should prefer at the present
juncture is availability rather than efficiency. It is also stated that
the experience of other countries has shown that the availabllity of
bigger generation sets was poorer than that of smaller sets. Secre-
tarv (Power) hkas stated in his evidence that all preparatory action
has been taken to ensure that well trained technical staff are avail-
able for the operation and maintenance of 500 MW sets and that
these sets will be introduced only in bigger grids in which they will
not constitute more than 5 to 6 per cent of the total system size and
the imnact of outage would not create any stability prodlem. The
Committee however, feel that the ovinions exvressed by exverts
who are guite eminent in the field merit a more dispassionate consi-
deration. The Committee are therefore, of the opinion that it would
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be prudent to consider the question of introduction of 500 MW sets
in the power system in greater depths in the light of the level of
technical development achieved here and the experience of foreign
countries identically placed before taking a final decision.

(Serial No. 28)
D—Availability of Spare Parts

2.68. Non-availability of essential spares is another major cause of the
poor availabilitv of generating capacity in the power stations. The Minisiry
of Energy (Deptt. of Power) hes stated in a note that one of the reasons for
declining plant load factor and increased forced outages has been the
‘“‘unsatisfactory performance of indigenous manufacturers in supply of spares
in time and as per desired guality.

2.69 A State Government has s:ated in a note submitted to the Com-
mittee: —

“The supply of spates by BHEL has been poor and quite a few
orders remain outstanding for very long periods even with items
for short service life. Though such items can be got manufac-
tured indigenously by other parties, the necessary manufactur-
ing drawing are not made available by BHEL.”

1t has further been suggested in the note that:—

“The spares which are required frequently should be manufactured
and stocked in a svstematic manner by BHEL to enable the
FElectricity Boards even to lift off the shelf. Similary for import-
ed equipments, it is necessarv that some provision is made for
long-term wvailability even when a collaboration is changed at
least for such spares which may be required for regular.
replacement.”

Some other State Electricity Boards have also expressed difficulties about
availability of spare parts from the manufacturers.

2.70. It has, however, been stated in the Background Papers for Power
Ministers Conference (June. 1980) that:—

«It has been reported that orders are not being placed on BHEL,
ILK and other manufacturers sufficiently inadvance for manu-
facturing spare parts. As lead time in some of the items is con-
siderable, it is essential that proper planning should be done

and orders should be placed well in advance. . .. Ready availa-
bility of spare paris will pay the cost of storage many times
over.”

"2.71. The Rajadhyaksha Committee on Power have emphasised that
manufactur.:s must give the bighest priority to the manufacture of spares and
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even let the vegular output be curtailed, if necessary. The CEA should
through its operations wing, ensure that SEBs place orders sufficiently in’
advance for them to be built into the manufacturers production programme
and should monitor their production. The Committee have also recom.
mended that a common pool of major spares should be formed for equip-
ment of similar design and capacity and the CEA, with the help of utilities
and manufacturers, should take steps to organise their production,

2.72. It has been stated in a note furnished by the Maharashtra State
Electricity Board that one of the sieps taken for the improvement of per-
formance of power staticns is the spare parts mamagement. Continuous
process for the development of spare ‘parts indigenously and to develop
several sources is in hand. Sources for spares for the electronic and eiectri-
cal equipment have also been identified so that dependence on import or a
few makers is minimised. ’ '

2.73. Dealing with the question of spares, Secretary (Power) stated in
evidence before the Committee (Jan., 1981):—

“It is on record that most of the Staie Electricity Boards have been
complaining about the timely receipt of spare parts. In the
matter of spare parts, there has been an improvement.. .Even
now we do feel that there is a lot to be done.”

Secretary (Power) further stated that:—

“We requested BHEL and the Instrumentation Ltd., Kote to classify
spares in terms of delievery periods on the basis of 3 months, 6
months, 12 months, 18 months and like that. We have also
asked, in each case, to give us prices also which they can revise
from time to time on account of inflationary trends. Once we
have these lists, it is our responsibility to place orders on them
in time..These catalogues were to be supplied to us by 31
December, 1980. In some cases, they have been supplied. For
200 MW, they have still not been supplied. We hope, they
will be supplied soon.”

2.74. Secretary (Power) added that probably there was a nezd for diver-
ting more capacity for manufacturing spares than what had been done.

2.75. The Chairman, of the Bharat Heavy Electricals Ltd. stated (Jan.,
1981):—

“When thc equipment was ordered, at that time, we did not co-
ordinate the supply of spares. The spares must be an in-
tegral part of the order of the equipment itself. That will
largely take care of the question of initial spares. Secondly
we did not have much experience. Three years’ period is
not much to determine the full requirements of spares. We
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have now got some experience. We are creating a lot of ancii-
lasies where we are having quality control.”

2.76. The Chairman, Instrumentation Ltd., Kota, stated (Jan., 1981):

“Previously, the spares were being dealt with other major equip-
ment. Now, ] have created a separate organisation so that one
man is constantly chasing the spares side. We have set aside
10 per cent of our capacity for spares manufacture. We
have also located certain ancillaries for making spares so that
the capacity to make spares is augmented,  This has resul-
ted in a decided improvement and further improvement will be
there in the next six months to one vear.”

2.77. Asked it it was possible to find alternative sources of supply of
spares, Secretary (Power) stated:—
-]

“It was decided that certain spares which are comparatively simple,

the drawings would be handed over to the customers, the po-
wer stations and each power station hag got a small workshop
where they can get ancillaries around them and on the basis of

these drawings, they can get these fabricated there.”

Secretary (Power) further stated:—

“There are a number of spares which a manufacturer does not manu-
facture himself. It is a purchase item for him. In all these
cases, the specifications will be given by the main manufactn-
rers to the power stations and we will procure them directly
from the original manufacturers.”

2.78. Delay in the timely availability of spares of requisite quality
has been one of the reasons for the poor performance of Thermal
Power Stations in the country.

A major reason for non-availability of spares could have been that
the major indigenous manufacturers in their eagerness to meet the
target dates for the supply of equipment of Power Stations have not
been given adequate attention to the manufacture of spares and
their quality. The State Electricity Boards have also not been plac-
ing orders of spares with the manufacturers sufficiently in advance.
For the solution of the problem of spares both the manufacturers as
well as the State Electricity Boards will have to make a cooperative
endeavour, the former by sparing adequate capacity for the manu-
facture of spares and the later by placing orders in time.

2.79. The Committee, therefore, recommend that the indigenous
manufx tturers should give due priority to the manufacture of spares
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and should have separate department under a high ranking officer
io supervise the manufacture and supply of spares.
(Serial No. 29)

2.80. The State Electricity Boards should also assess their require-
ments of spares well in time and place orders with indigenous manu-
facturers sufficiently in advance so as to give adequate notice to the
manufacturers to meet their requirements without delay. Now that
the catalogues of different spares have been prepared by the manu-
facturers except in the case of 200 MW which are 4lSo expected to
be prepared shortly along with the time required for delivery, the
State Electricity Boards would be themselves to blame if they do not
place orders for spares with the manufacturers in time.

(Serial Ne. 30)

2.81. The Committee further recommend that Central Electricity
Authority should monitor the placing of orders for spares by the
State Electricity Boards and the supply of spares by manufacturers
and if a tany stage delay on the part of the manufacturers in the
supply of spares is apprehended, the matter should be taken up by
CEA with the highest anthority in order to ensure timely supply of
the spares.

(Serial No. 31)

2.82. The Committee note that Maharashtra State Electricity Board
have taken steps for the development of some spare parts either in
their own workshops or with some local suppliers so that the depend-
ence on the manufacturers of equipment for the supply of spares
may be minimised. The Committee recommend that the other State
Electricity Boards may also be advised to emulate the example of
Maharashtra State Electricity Board in the matter and try to manu.
facture maximum number of spares either in their workshop or
make arrangements to precure the same from the reliable local

suppliers.
(Serial No. 32)

2.83. To enable the SEBs to have spares manufactured locally it
is necessary that manufacturers viz. Bharat Heavy Electricals Ltd.,
and Instrumentation Limited Kota should make the drawings and
specifications of spares aavilable to the State Electricity Boards. The
Committee would expect the CEA to assist the SEBs in getting draw-
ings and specifications of such spares from the manufacturers as

early as possible.
(Serial No. 33)

2.84. The Committee also feel that each State Electricity Board
who have a number of thermal power stations under their control
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~should be encouraged advised and assisted to start a ‘“‘Spares banks'’

where all the spares which are frequently required can be stored
for ready availability.

(Serial No. 34)

2.85. The Committee have no doubt that with progressive decen-
tralisation and better coordination and with the CEA playing the
role of a mentor as well as a monitor, the position of spare parts
. availability would ease and improve to the satisfaction of SEBs.

(Serial No. 35):
E—Supply of Coal to thermal power stations

2.86. Coal is the basic fuel for the country’s thermal stations and
thermal plants consume about 30 per cent of the total coal produced in the

country. The availability and quality of coal play impor:ant role in the
operation of the thermal power stations.

2.87. A number of State Electricity Boards have complained about non-
availability of requisite amount of coal as well as about the poor quality
of coal supplied to the thermal power stations and this has been stated to

be a major factor contributing to low generation and low plant load
factor.

Qulity of Coal

2.88. To a query if the quality of coal supplied was satisfactory, the

Department of Power stated in a note submitted to the Committee (Oc.ober,
1980) that:—

“The quality of Coal supplied to different thermal power s‘ations in
the country has been dete-iorating over the last few years.
A number of power stations have been repeatedly complaining
of operational problems due to supply of improper quality of
coal such as high ash and low calorific value, presence of
extraneous ma'‘erials etc.—Coal containing higher percentage
of inherent ash can be tolerated to some extent but the extrane-
ous material present in coal such as free ash is causing havoc

in the coal handling plants, coal pulverisers of the power
stations.”

2.89. Asked about the steps being taken for improving the quality of

- coal supplied to the theremal power stations, the Department of oal stated in
'a note :—

“Coal India have also conducted an exercise to pinpoin: the
colliecries from where oversize coal and bad quality coal is
being supplied. Necessary action is now being taken to climi-
nate the supply of bad quality coal and oversize coal. In most
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of the mines the Coal Handling riants are either under erection:
or are being planned. With the provision of these plants, it
would be possible for these mines to crush the coal to the
required size and also pick out the extrancaous material frem
coa] on picking belts to a large extent.”

It has been further s‘ated:—

“According to the reports available, Gujarat State Electricity Boarc
and Maharashtra State Electricity Boards have posted their
men for supervision and loading operations in Western Coal-
fields Ltd., I: is essential that other Electricity Boards also take
steps to immediately post their men to supervise the quality
of loading in ECL, BOCL and CCL.”

2.90. Asked if any improvement in the quality of coal supplied to
the thermal power stations has been no.iced as a result of these measures,
the ropresentative of the Department of Power stated in his evidence before
the Committee: —

“With more and more mechanised mining being resorted ‘o in the'
country, th chances of stone and shale getting mix=d become
more, Loading is also getting mechanised. The ultimate solution
is that every coalmine must have an elaborate coal handling
plant including crushing and screening so that shale and stone
will get separated and will not mix with the coal. In power
Ministers’ Conference an interim decision was taken that till
the coal handling plan' is commissioned in any mine, we should
have a loading representative on the spot so that some sort
of check is exercised and the Coal Department will put extra
labour to handpack the shale and stone to the extent possible.”

2.91. He further stated that apart from Maharashtra and Gujarat, other
State Electricity Boards had also started sending their representatives and
this has led to some improvement, but it was not enough.

2.92. The representative of the Deptt. of Coal stated before the
Committee : —

“Itis only in oOpen cast mines this problem has arisen. A pro-
gramme to instal coal handling plant in the open cast mines
has been taken in hand. 84 coal handling plants have already
been installed and others are under installation. We expect
that by 1984-85 al] these open cast mines will have these
plants. Even now, 50 per cent coal is handled in the coal
handling plants.”
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2.93. Asked if the coal supplied to the thermal power stations is of
low quality and contain high ash content, Secretary (Power) stated:—

“It is so, but it will have to be so because most of our coal in India
is of lower grade and of higher ash content. All the same that
is our natjonal resource and we have got to use it.”

Demand & Supply

2.94 As regards the demand and actual supply of coal to thermal power
stations during the last 5 years, the Ministry of Energy (Dept:. of Coal)
have furnished the following statement:—

Allocation Actual Percent-

Year
supply age of
supply t0
Demand.
(in thousand tonnes.)

1975-76 30,389 35,317 83 .31
1976-77 31,125 26,792 86 .08
1977-78 34,690 28,271 81.49
1978-79 38,842 29,657 76-35
1979-80 42,860 33.264 7% .61

2.95 It has been stated by the Department of Power in a no'e that:—

“As per the usual norms, all power stations sitnated beyond, 300
kms. distance from the coal mine should keep a minimum
stock of 4-6 weeks, those within 350 kms. a stock of 3 weeks
and pithead power houses a stock of 2 weeks. In case of
therma] power stations where the offtake of coal is by means
other than the rail i.e, by conveyer belt road etc. the power
stations are able to maintain sufficient coal stocks. In ‘he case
of pithead stations, no difficulty is envisaged in maintaining the
stock to the desired level. However, in the case of thermal
power s‘ations, which get supply of coal by rail, most of the
power stations have not been able to get enough coal supplies
to maintain coal stocks as per norms, for the last 2 to 3 years.®

2.96 As regards the position of supply of coa]l to thermal power
‘stations during 1980-81, the Deptt. of Power have stated (December,
'1980) : —

“The coal receipts which had averaged to 3038 wagons per day in
April, 1980 had increased to 3215 wagons per day in May,
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1980. However, the receipts of wagons declined from June,
1980 onwards and came to 2480 wagons per day in September,
1980. The matter was taken up by the Minister of Energy
with Minister of Railways for increased supply of wagons for
movement of coal 0 thermal power stations to a level of about
4000 wagons per day. The supply of wagons improved to a
level of about 2800 wagons per day in October, 1980.”

It has further been stated:—

“The position regarding daily supplies and stocks is being closely
monitored by Centra] Electricity Authority, Deptt. of Power
and the Railway Board. The Cabinet Secretariat also monitors
the coal supplies to the Power Stations. As a result of these
efforts, coal supplies to the Power Stations in December, 1980
has somewhat improved but the movement is still not upto the
desired level.”

2.97 The Ministry of Railways have intimated in a note submitted in
March, 1981 that daily loading of Coal for power stations during 1980 has
been as follows: —

January, 1980 2913 wagons
February, 1980 3323 wagons
March, 1980 3287 wagons
April, 1980 3299 wagons
May, 1980 3197 wagons
June, 1980 3195 wagons
July, 1980 2905 wagons
August, 1980 2526 wagons
September, 1980 2683 wagons
October, 1980 3059 wagons
November, 1980 3197 wagons
December, 1980 3533 wagons

298 It has been stated in a written note furnished to the Committee
(March, 1981):—

“In an Inter-ministerial meeting between the Railways and Depar:-
ments of Coal and Energy held on 10 and 11 February, 1981,
it was agreed that movement of coal to thermal power houses
would be stepped upto about 4,100 wagons a day to help
maximisation of generation of power and also to build up stock
to a satisfactory level. It was possible to achieve a daily
average loading of 3970 wagons for power houses during the
month of February, 1981.”
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2.99 Ask.. aoout the reasons for the demands .. thermal power
stations for toh] not_being met in full, the representative of the Department
of Coal stated in evidence (Jan., 1981):—

“We had at the beginning of the current year, total coal d:mand
assessed by the Planning Commission at 119 million tonnes.
At :hat point, there was a stock of 14 MT at the pithéads and
production target of 113 MT was drawn up for the year. In
the current year our production is 7 per cent more than last
year. The pithead stocks are also more than 14  million
tonnes and they have been increasing. We can meet ‘he
demand in full except certain types of coking coal for the stcel
plants or steam grade coal from Raniganj etc. Because of
the movement constraints, we had to make sale of coal free of
restrictions. I give an offer of 10,000 wagons of coal per day
and if they move that and we still feel that there is a some
shortage of coal, I guarantee on behalf of the Ministry of
Energy that we will raise this. The constrain is not of coal,
but of movement.”

2.100 The representative of the Ministry of Railways (Railway Board)-
stated: —

“We must understand that the coal has to come to the railway
siding for movement. We are interested in the stock at the
rail head. It is not available. It may be available near the
pithead. The other point is we have given an assurance that
whatever is offered, it will be moved by the Railways... ...
Bur as I have said the offer has to be increased and if the coal
India increases the offer, we will move.”

2.101 Secretary (Power) stated in his evidence before the Commitee: —
“We have been promised 3,900 wagons per day. Once that :arget
is achieved the problem will not exist.”

2.102 Asked whether the Department of Power had intimated their
requirement of Coal for the next 15 years and whether the Deptt. of Coal
had prepared any perspective plan for the production of requisite amount
of coal, the Committee were informed in a note (December, 1980) that:—

“The Working Group on Coal and Lignite set up by the Planning
Commission has asséssed the following year-wise coal require-
ments for power sector for the period 1980-81 to 1989-90.

Year Requirements in Million tonnes
for power Sector
© 1980-81 " 40.12
1981-82 38.09

1982-83 56.50
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Year Requirements in Million tonnes
for power Sector

1983-84 ' 66.15

1984-85 76.42
1985-86 87.07
1986-87 97.62
1987-88 104.96
1988-89 110.07
1989-90 112.06

Coal India Ltd., and Singareni Collieries Co. have drawn up
production programme for Sixth Plan (1980-85) and Seventh
Plan. The production figures are being finalised in consultation
with the Planning Commission.”

2.103. Asked if the Ministry of Railways were aware of the quantity
of Coa] which they would be required to transoprt for thermal power
stations during the next 15 years and if so whether steps have been taken to
create the necessary capacity for the same, the Ministry of Railways stated
(December, 1980) that:—

“The Ministry of Railways have not been advised of the quantity
of Coal that would require to be transported for the Thermal
Power Stations during ‘he next 15 years. The Railways had,
however, made Gut long-term forecasts of freight traffic some
time back for their corporate Plan for the period 1974—89
Though such forecasts had been made out for 8 principal com-
modities separately, coal estimates were on aggrega‘e basis and
for different users separately.”

It has further been stated that:—

“The Ministry of Railways through their Annual Plans and Five
Year Plans approach the Planning Commission for necessary
investmen: for acquisition of wagons, development of requisite
line capacity and other infrastructure facilities required not only
for the movement of coal but for other commodities also.
In the current Sixth Five Years Plan, the Working Group on
Railways had projected a need-based requiremen: of about
11,800 crores. The Planning Commission, however, have
indicated the possibility of earmarking of only Rs. 5,000 crores.
' This will imply that in case the traffic materialises acocrding
to the forecast of the Working Group, the Railways will not be
in a position to ca'er to this traffic as the required capacity
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would not be developed within the availability of meagre
capacity being provided.”

2.104. In a subsequent note (March, 1981) the Committee have been
informed by the Ministry of Railways that against the requirement of Rs.
11,817 crores as estimated by the Working Group, the allocation made by
the Planning Commission for the Railways during Sixth Plan is Rs. 5,100
crores,

2.105. As regards the impact of cuts in plan allocations on ‘'the capa-
city of Railways to meet the traffic needs during Sixh Plan with particular
reference to transportation of Coal to thermal power stations. the Ministry of
Railways (Railway Board) have stated in a note (March. 1981) that :—

“The cuts in the allocation will limit the Railways freight traffic
transportation capacity to about 260 MT as against the require-
ments of 309 MT as per the VI plan document. So far as the
transport of coal is concerned against the projected demand
of 116.7 MT in 1984-85, the Railways may be able to carry
only 90.7MT of coal, hopefully on best effeciency norms. The
movement of coal to power houses would be arranged on
priority.”

Transportation of Coal through Slurry Pipeline

2.106. The Committee were informed in a note by the Department of
Power that:—

“In view of the increasing requirement of coal for the proposed
thermal power stations in the country and the conseqacntial
pressure on rail transportation for movement of coal to power
stations, the question of adopting of alternative system for trans-
portation of coal from coal mines to the power stations has
been under the consideration of the Government for some time.
The Gujarat State Electricity Board had commissioned En-
gineers India Limited to prepare a feasibility study for sturry
transportation of coal of Wanakbori, Ukai and Narmada{ Pro-
posed) thermal power stations. EIL have submitted a rcport
on the feasibility study for the transportation of 10 million ton-
nes of coal per annum with a potential to handle upto 15 per-
cent additional quantity. It is learnt that the report has also con-
sidered comparative cost of transportation of coal by rail, slurry
pipelines and pit-heads generation with transmission by extra
high voltage system etc., In the mean time, a USA firm also
submitted a preliminery report on the transportation of coal
trhough pipeline in the slurry form to thermal stations eznd
other industrial consumers., This report has examined the
feasibility of coal transportation through pipelines in three
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areas viz. (i) Singrauli coal fields to Western States, (ii) Sing-
rauli coal fields to Northern States and (iii) Singrauli coal
fields to Southern States.”

1t has been further stated in the note that:—

“In order to examine the relative economics of slurry popelines trans-
port of coal vis-a-vis other alternatives, the Planning Com-
mission have set up in October, 1980 a Working Group ccm-
prising of representatives from the Planning Commission, CEA.
Department of Coal and Central Mines Planning and Deve-
lopment Institute to select a suitable segement for undertaking
a techno-economic feasibility study for pipeline transportation
of coal in slurry form, to recommend suitable agency for under-
taking the techno-economic feasibility study and give their
recommendations on such feasibility report when submitted by
the agency. This matter can be considered further on re-
ceipt of the report of this Working Group.”

2.107. Asked about the main findings of the studies and the action
taken cn these studies, Secretary (Power) stated in his evidence (Jan.,
1981) before the Committee:—

“It is a fact that one American firm came here. But the proposal
they gave was a very sketchy one. it was more a commercial
proposal.. . . .Engineers India have been commissiozied to
start a study, So far they have not submitted the feasibility
report, they have submitted a pre-feasibility report. But they
have to undertake a more detailed study. Even if assistance
from outside is necessary, it would be provided to them.”

Fransportation of Coal by Coastal Shipping

2.108. The Committee on Power (Rajadhyaksha Committee) had recom-
mended that “The concept of unit trains and coal movement by sca and
inland water transport have to be seriously pursued.”

2.109. Asked if Government had examined the feasibility of movement
of coal by sea and inland water transport, the representative of the Deptt.
of Power stated during evidence hat:—

“The Ministry of Shipping and Tramsport had undertaken a study
in 1975 and they had asked a consultancy firm to study whether
it is feasible to trans port coal by shipping to coastal power
stations located in the country. They were asked to identify all
possible alternative systems. On the basis of this study, certain
locations were studied,  Tuticorin is one such location where
the movement of coal is being undertaken by ships.”
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It was further stated that:—

“There were several alternatives suggested. The basic data is
available. But, at present, this kind of investment which will
have to impinge on harbour development, enhancement of port
facilities, building up of new and different types of barges and

J other ocean going vessels is not possible. So, the Ministry
of Shipping and Transport feel that immediate stepping up of
coastal shipping may not be possible.”

2.110. Coal is the basic fuel for the Thermal Power Stations in the
-country and availability of requisite quantity and quality of coal is vital
:for the cfficient working of Thermal Power Stations.

2.111. The Committee have received complaints from State Electricity
Boards regarding persistent deterioration in the quality of coal supplied
for Thermal Power Stations, which is stated to be a major constraint in
‘the proper functioning of Power Stations. While higher ash content im
the coal, it is stated, can and has to be tolerated to an extent, the extra-
meous matters like stones and shales in the coal and over-size coal which
are present mostly in coal coming from open cast mines play havoc to

power stations equipment and create operational problems in the thermal
stations.

2.112. The Committee note that in order to eliminate extraneous mat-
ters in coal and pulverise the coal to proper size a programme of installing
coal haudling plants has been drawn up by Coal India Ltd. Eighty four
such plants have been installed and more are under way. By 1984-85 all
open cast mines are expected to be equipped with coal handling plants.
The Committee urge that the problem of extraneous matters in coal and
-oversize coal should be tackled on a priority basis by installing coal hand-
ling plants in all open cast mines as are linked with power stations, accord-
ing to a time-bound programme. Till coal handling plants are installed in
such mines, coal authorities should ensure by engaging extra labour that
extraneous matters nre manually removed from coal to the extent possible
before it is despatched to Thermal Power Stations. In the future, when-
ever a mine is taken up for development for the purvose of supplying coal
to thermal stations, it should be ensured that coal handling plant is instal-
led there before it is commissioned. Serial No. 36)

2.113. 1t is note that the Maharashtra and Gujarat State Electricity
Boards mnd certain other Boards have deputed their representatives in
the collieries to supervise loading of coal with a view to keep out shale,
stones nnd over-size coal as far as possible. The Committee recommend
that ofwr State Electricity Boards should also be advised to follow suit .
and dejivte their representatives to exercise check over the quality of coal
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:at the loading stage. The Committee hope that the representatives of the
State Electricity Boards depufed at coal mines will be given full coopera-
tion by coal authorities to enable them to keep an effective watch over
the qualify of coal intended for power stations, (Serial No. 37)

2.114. The Commitiee are concerned to note that the supply of coal
to the Thermal Power Stations has been deteriorating over the last 3 years.
From a supply of 86 per cent of the demand in 1976-77, coal supplies to
power stations came down to 76.35 per cent in 1978-79 and 77.61 per cent
in 1979-80, with the result that Power Stations have not been able to
maintain even mindmum coal stocks as per norms and power generation has
sufiered in the-process. Against the background of coal shortages in the
past, the report of a 7 per cent increase in coal production in the current
year with comfortable pitheads stocks of -more than 14 million tonnes
should have brought tremendous relief but for the controversy between
the Department of Coal and the Railways over the latter’s capacity to
transport coal and the former’s capacity to offer adequate coal for trams-
portation. Department of Ccal claim to have enough coal to meet the
requirements of power stations in full but it appears all the coal is not
available at railway sidings where it should be brought if it has to be car-
ried by Rzilways. Railvays claim to have the capacity to carry all the
coal that may be offered at rail heads. From this the Committee cannot
help feeling that there is lack of coordination between the Department of
Coal and the Ministry of Railways and the main problem is that of moving
<oal from pithead to rail heads.

2.115. The Committee regret to observe that because of lack of co-
-ordination betweeri coal producers and Railways, power generation in the
country is suffering with the consequent loss to the entire economy. Now,
that the Cabinet Committee on infrastructore is suprevising the problem
of movement of coal, the Committee feel that a permanent solution to this
problem should be found out at the earliest so that Thermal Power Stations
in the country do not suffer for want of coal. (Serial No. 38)

2.116. The Committee note tha¢ against a daily requirement of about
3,900 wagons for Thermal Power Stations the supply was as low as. 2,526
wagons in August, 1980 and only marginally increased to 2,683 wagons
in Scptember, 1980. However, the Commitiee are giad that there has
been considerable improvement in supply of coal to Thermal Power Sta-
tions during the last four months gud in Febraary, 1981, coal movement
was stepped wupto 3,970- wagons a day as agu'nst,/requirene.nt of
4,100 wagons. The Committee hope that Railways will contipue their en-
deavesr to improve loading of wngens further and will be able to reach ¢he -
‘target of 4,100 wagons per day -for the thermal power stations at the ear-
Tiesp: {(Serial No. 39) ’ :
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2.117. It is proposed to add about 20,000 MW power capacity in the
country during the 6th Five Year Plan and another 30,000 MW during
the 7th Five Year Plan. During the 6th Plan more than 70 per cent capa-
city addition will be in the Thermal Power Stations. The requirement of
coal in the country for the Power Sector is estimated to increase from
42.12 million tonnes in 1980-81 to 112.06 million tones in 1989-90. It
is a stupendous task particularly in view of the fact that coal productiom
in the country has remained more or less stagnant during the last 3 years.
The Committee therefore, urge that the Deptt. of Coal should formulate
a detailed plan with yearly targets to step up coal production and take
concerted measures from now on to increase the coal output so as to meet
in full the requirements of the Thermal Power Statiens in the Five Year
Plans. It should be ensured that the production of coal every year matches
with the rcquirements and that shortage of ccal should not prove to be a
constraint in the achievement of power targets in the Five Year Plans.
(Serial No. 40)

2.118. The Committee are concerned to note that although with the
installation of more and more Thermual Power Stations in the 6th Five
Year Plan the Railways would be required to move increasing amount of
coal, the Railways, it is stated will not be in a position to cater to the
anticipated ftraffic as the required capacity would not develop “because of
inadequate allotment of funds for railways during the 6th Five Year Plan.”
The Committee feel that as adequate capacity in the Railways is an essen-
tial pre-requisite for the efficient working of Power sector as well as of
other key sectors it will be disastrous if the freight capacity of Railways
does not keep pace with the demand. The Committee feel that this is
an aspect which should be taken serious note of now, rather than later,
and not only by Railways but also Depits. of Power and Coal and reviewed
jointly by them in consultatio nwith the Planning Commission to make
sure that the Railways are allotted adequate funds to develop transporta-
tion capacity to the desired level and the development programmes keep
pace with the growing requirements. (Serial No, 41)

2.119, The Committee find that Railways have not so far been inform-
ed of the quantity of coal that will be required to be tramsported by them
for thermal power stations during the next 15 years. This should be done
at the earliest. (Serial No. 42)

2.120. In view of the increasing requirement of coal for Thermal
Power Stations and pressure on rail transportation for movement of coal,
the question of adoption of alternate systems for transportation of coal has
assumed great importance. It is stated that working group of Planning
Commission have been appointed (Oct. 1980) to undertake a techno-econo-
mic feasibility stady for pipeline transportation of coal in slurry form.
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The Ministry of Shipping & Transport which had earlier undertaken a
study into the feasibility of movement of coal by sea have expressed their
inability to step up coastal shipping because of lack of resomrces. The
Committee feel that alternate means of transport of coal will have to be
found out before long if power and other key sectors of economy depend-
ing upon coal have to be insured against vagaries of rail transportation
which is reaching saturation point on a number of sections. The Com-
mittee would suggest that feasibility of organising alternate systems of coal
transport (including coastal shipping) should be explored with a long term
perspective in view and an integrated long-term approach evolved to deal
with the problem before it becomes too acute for the Railways to handle
it alone. (Serial No. 43)

F. Badarpur Thermal Power Station

2.121. Badarpur Therma] Power Station is a power station in the
Central Sector which was set up to meet the growing demand of power
in the Union Territory of Delhi as well as other States in the Northern
Region of the country. The Station designed and engineered by the
erstwhile Central Water & Power Commission is being managed by the
National Thermal Power Corporation since 1st April, 1978.

2.122. Stage I of the Power Station has 3 units of 100 MW which
were commissioned in July, 1973, August 1974 and March, 1975 respec-
tively. All plant and equipment for these units are of indigenous make,
the major items being supplied by Bharat Heavy Electricals Limited.
Stage II consists of one unit of 210 MW which was put into commercial
operation from 17.3.1980. Stage III of the project consists of an addi-
tional unit of 210 MW. This unit is expected to be commissioned during
1981.

2.123. The management of Badarpur Thermal Power Station was
transferred to the National Thermal Power Corporation on 1st April, 1978.

Performance from 1977-78 to 1979-80.

2.124. The performance of the three 100 MW units in the Power
Station during the last 3 years has been as follows:—

1977-78  1978-79  1979-80

1. Installed Capacity (MW) v 300 300 300

2. Derated Capacity (MW) 285 275 275

3. Generation (Million Units) 830.93 1055.35 1275

4. Outages (in hours) . . .oasbrr 11212 8226
(in percentage) . . - (59 (43) (31)

5. Overall Plant Utilisation Factor (%z ...~ 33.62 43-80 52.80




Performance during 1980-81

2.125. During the. period April to November; 1980 the performance
of these units has been as 1ollows

1. Derated Capacity

275M
2. Generation in Million Units 825.0.
3. Overall Plant Utilisation Factor (%, 59.8 8

2.126. As regards the 210 MW Unit in Stage II it has been stated
by the Deptt. of Power thai:—

“This unit was put into commercial operation on 17th March,
1980 after overcoming enormous teething trouble and recti-
fying some of the design defects which needed modifications
in plant and equipment........ Although this unit has al-
ready been taken on commercial opertion, design modifica-
tions need to be carired out by the manufacturer to remove
major operational constraints.”

Trippings in Badarpur Power Station

2.127. 1. is seen from the material furnished to the Committee that
there were a total of 108 trippings in the various units of Badarpur Ther-
mal Power Station in 1977-78, 199 trippings in 1978-79 and 260 trippings
in 1979-80. Out of these only 4,9 and 5 trippings were planned and all
other were forced trippings. It was further stated that the number of
trippings had becn increasing from 1977-78 mainly due to non-overhaul/
annual maintenance or delayed overhauling.

2.128. Asked if it was not a shortsighted decision to postpone main-
tenance and overhauling, Secretary (Power) stated in his evidence before
the Committee that it was not entirely correct that tripping were only on
account of posponement of maintenance. There had been difficulties in
the Northern Grid system which were resulting in voltage conditions being
such that there were a lot of trippings. The problem had been taken up
by the Central Electricity Authority. One or two lines had been energis-

ed ahd now the systtm was much better which led to more stable opera-
tion.

2.129. Secretary (Power), however agreed that overhauling was more
important and it would be, ensured that in future the annual overhauling/
maintenance was not postponed.
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2.130. The Committee are constrained to observe that performance of
the Badarpur Thermal Power Station during the last 3 years has not been
fully satisfactory. The Plant Load Factor in 1977-78 and 1978-79 was
as low as 23.62. per cent and 43.80 per cent. If in 1979-80 P.L.F. im-
proved to S2.80 per cent, (though this was lower than the level of perfor-
mance achieved by a number of Thermal Power Stations in Maharashtra
and Madhya Pradesh and even that of Indraprastha Power Station in Delhi,
the quality of power supply turmed poor in as much as the station had
as many as 260 trippling in this year (1979-80) as compared to 108 in
1977-78. The Committee feel that the reasons for poor performance of
this Power Station should be clearly identified and action taken forthwith
to improve the quality of power supply and capacity utilisation of the
station. (Serial No. 44)

2.131. The number of trippings in the Badarpur Power Station during
the last 3 years have increased from 108 im 1977-78 to 260 in 1979-80.
The reasons for the trippings are stated to be mainly delayed overhauling
or non-overhauling annual maintenance difficulties in the Northern grid
system. The Committee feel that atleast the power plants in the Central
Sector should have adhered to the annual maintenance/overhaul schedule.

The trippings could then have been reduced to the minimum. It is a
short-sighted approach to delay or postpone overhauling or periodical
maintenance just on considerations of expediency in this regard of long term
consequence. The Committee expect that in future the annual overhauling
maintenance will not be delayed or postponed beyond a safe limit.

(Serial No. 45)

2.132. The Committee are disappointed to note that although the 210
MW unit in the Badarpur Power Station was put into commercial operation
hardly a year ago, after overcoming teething troubles and rectifying
design deficiencies it has started showing major operational constraints
requiring further design modifications; The Committee recommend that
the authorities should arrange to have necessary modifications made in this
power plant at the earliest so as to mmke it operationally efficient and
reliable. (Serial No. 46)

2.133. The Committee also recommend that in the next 210 MW unit
which is under erection, steps should be taken right now to ensure that
there are no desngn deﬁclencles when it is put into commercial operation.
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2.134. The Centre is poised to play a big role in power sector in the
years to come. Badarpur Power Station is perhaps the first thermal station
being run and managed by the central sector. The Committee feel that
the central agency charged with the responsibility of running Badarpur
Power Station should spare no effort to operate this power station as a
model of efficiency, in order to inspire confidence about its capacity to
manage bigger units that are coming up elsewhere.

(Serial No. 47)

[T



CHAPTER I
HYDEL POWER

A—Importance and present position.

3.1 The total installed capacity in the power sector and the installed
hydro capacity during the last years and at present is as follows:—

Total Installe

Year Installed hydro d
“Farw) “Brw)

Yy
1975-76 . 20117.06 8463 .60
1976-77 . 21468.71 9024.90
1977-78 : 23668.71 10020 .22
1978-79 . 2669071 10832 .22
1979-80 . 28489.71 11381.22
.As on 28-2-81 . . . . . . . 29704.83 11790 .97

—~

Thus the share of hydro power in total installed capacity has come
down from 42 per cent in 1975-76 to 39.7 per cent in 1980-81.

3.2 According to the present indications a capacity of 19666 MW
is expected to be commissioned during the Sixth Plan period out of which
4768 MW will be in hydro power units. Thus by the end of the Sixth
Plan (1984-85), out of the total installed capaicty of 48155.71 MW, the
share of hydro power is likely to be 16149.22 MW i.e. about 34 per cent.

3.3 A top level expert has stated in his memorandum to the Com-
mittee: —

“The falling share of hydro power is a matter of serious concern
since hydro power requires the least amoumt of foreign ex-
change, the technology for its development is well established
in India, the machines are simple and reliable, it is the chea-
pest source of peaking power and is a renewable source of
energy besides being pollution free”,

3.4 Another expert has stated in his memorandum:—

“It is mecessary that we give the highest possible priority for the
development of our vast and renewable sources of energy viz.

o 61
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the hydel potential. We have about 1,00,000 MW of hydek
potential of which hardly 11 per cent has been developed.
hereto) . ..... Because, of the rising costs of ooal and oil used.
in the convenfional thermal stations, a lot more initial invest-
ment on the execution of hydel projects is justified. With
the presently available transmission technology, it is possible-
to develop the available hydro potential even at the remotest
corners of the country and ‘transmit the available energy eco-
nomically over fong distances”, -

3.5. He stated in his evidence before the Committee:—

If we waste our available resources of coal now for its.
mere calorific value, future generations will be' blaming us for-
our indiscriminate use of coal for power generation”.

3.6 He further stated:—

“Long gestation periods in the case of hyde]l projects will not have-
any relevance if we start work on a number of projects at the
same time or at short intervals so that they may materialise-
year after year instead of taking up work on hydel projects at
irregular intervals”. .

3.7 In a note on “Strategy and Pblicy for Power Development” sub--
mitted to the Committee, the Department of Power hate stated that:—

. < PR | ,

““Under condi'ions obtélii}ing' in our country, hydro power consti-
tates the cheapest source of - electricity production in most
locations. In view of this, and in view of the fact that hydro
is a regenerative source of energy, development of hydro-
power is given high priority and hydro projects are taken up
whenever feasibility of the schemes has been established”.

According to reply to Unstarred Question No. 2154 in Lok Sabha
dated 3 March, 1971, the present average cost of power generation in-
the country from different sources is as follows:—

(i) thermal . 25 to 35 paisc/Kyvh.
(ii) hydro . 12 to 15 paise/Kwh.
(iii) diesel . around 100 paise/Kwh.
" (iv) nuclear . 16 to 17 paise/Kwh. for already commissioned units:

(Tarapur and RAPP—I) and 30 to 35 paise/Kwh-
for new projects.
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In para 2.57 of their Sixteenth Report the Estimates Committee (1977~
78) had observed-that— . -

. “The Committee cannot but express their decp disappointment that
; the progress in harnessing the hydro-electric potential in the

. country should have been so slow. The Committee hope
that in the new perspective plan for development of power,
hydro-electric power development would find #s due place and
government ‘would take concerted measures to step up the
development of hydro-electric potential- in the various States

€L of the country”.

3.9. Regarding hydro—electric potential in the country and potential so
far developed, the Department of Power have stated in 2 note submitted
in October 1980. that:—

“The Central Electricity' Authority has now taken up the reassess-
ment of.the hydro-electric potential in the - country. As
a first step a quick reassessment of hydro-electric potential
based on the information available from various agencies in
the. States and the Centre has bzen done. The tentative

- results of the re-assessment exercise which is still incomplete
indicate that the total hydro-electric potential is equivalent to
396.3 TWH of annual epergy generation. The hydro-electric
potential which has already been developed till the end of
March, 1980 is about 41 TWH which is about 10.4 per cent
of the total available potentlal”

3.10. The position regarding status of development of hydro-electric
potential in each region is as follows:—

Hydro Electric Potential—Status of Development

Energy Energy Energy
. potential potential potential
Region as per developed  under
: recent re- upto March, develop-
assessment 1980 . ment
(TWH) (TWH) (TWH)
Northern 147-39 13.48 9.5
Western 36.95 6-28 1.1
Southern 68.30 17.98 13.1
Eastern, 33.81 3.07 4.5
North-Eastern . 105 .87 " 0.35 1.64
i 396.32 4.1.16 30.46 ‘

" 3.11. Asked as to why inspite of “high priority” stated to have been
accorded to hydel-power, the hydro power actually developed and the share:
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of hydro power in the Sixth Plan do not reflect the “high priority” in
actual practice, the Department of Power stated in a note:—

“Development of hydro power has been receiving priority which
was manifest till fourth Plan period. Due to compulsion of
resources, thermal projects having a shorter gestation period
have come to have a greater share in the recent past. Attention
is being given to take up a number of hydro-lectric projects
which if resources do not form a handicap would result in
addition of nearly a total of 15,000 MW of hydro electric
capacity in the five year period 1985—90 as compared with
the expectation of nearly 5,115 MW addition in the 1980—85
capacity”.

3.12. Asked why in the North-Eas:ern regions, only 0.35 per cent of
the hydro electric potential had been developed so far, the Ministry stated:

“In the north-eastern region, the major part of the large potential
comprises of a few large schemes with advance geo-technical
problems of the Himalayan region. So far the hydro-electric
projects being taken up they are meant for only meeting the
intra-regional loads and have met the greater part of the needs
of the region. The pace of exploitation of major projects
has been tied to some extent with the geo-technical problems,
besides the financial aspects”.

3.13. Secrectary (Power) informed the Committee in evidence that
‘North-eastern region had a hydro-potential of 20,000 MW, which was
much more than the region’s requirement,

3.14. Asked whether giving more importance to thermal power stations
was not at variance with the considered views of Government to give “high
priority” to hydro power, Secretary (Power) stated in his evidence before
‘the Committee:—

“A large amount of hydel power capacity has been sanctioned.
In most of the states they do not put money in that at all.
The delays are occurring.....There is shortage of capacity
in hydel sector. Everybody tries to have thermal units.”

3.15. Asked if Government had formulated any long term plan for
development of hydro-electric potential in the country, Secretary (Power)
-stated: —

“For 3,500 MW schemes, which have been cleared by the Central
Electricity Authority, Planning Commission has not given the
approval. There are schemes not only investigated, but fully
investigated and cleared technically and economically, but not
sanctioned by the Planning Commission.”
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3.16. Asked about the share of hydro-power in the total installed capa-
city now and the expected capacity by 1984-85, Secretary (Power) stated:
“Presently, it is 39 per cent and by 1984-85, it will be 34 per cent.
In 1989-90 we want to increase it from 34 to 40 or so. It
is all before the Planning Commission and we are doing our

best to increase it.”

3.17. Asked if Government had any plans to set up hydel projects in
the Central Sector, the Department of Power stated in a note (March,
1981):—

“The following projects are currently under execution in the Cen-
tral Sector:
. Loktak HE Project in Manipur (3x35 MW) }
. Baira Siul HE Project in H.P. (3x60 MW) j Through NHPC

. Salal HE Project in J&K (3x115 MW)
. Devighat HE Project in Nepal (3x4, 6 MW)

N4 il S

. Kopili HE Project in Assam (2x50 4 2x25 MW) Through NEEPCO.
The following projects have recently been taken up in the Cen-
tral Sector and have been entrusted to N.H.P.C. for execu-

tion:

- Koel-Karo HE Project in Bihar (710 MW)
. Dul-Hasti HE Project in J&K (380 MW) 2180 MW
- Kol dam HE Project in H.P. (600 MW) |
- Uni HE Project in J&K (4x120 MW) J

N -

It has also been decided to take up the investigation and execu-
tiion of the following projects in the Central Sector through

N.W.PC.:

- Parvathi HE Project in H.P. (1 MW
Chamera HE Project in H.P.( (900 MW;

. Dhqhganga HE Project in U.P%oo MwW)

Goriganga HE Project in U.P. (450 MW)

- Eastern Ramganga HE Project in U.P. (8o MW,

?
? 4070 MW.
- Tanakpur HE Project in U.P. (100 MW) _]I

QU‘-P()S p -

Although the proposals for taking up a few more projects in
the Central Sector are under discussion with the various
State Governments, no final agreement has so far been
reached in this respect”.

3.18. Tt has been stated in reply to unstarred Question No. 2942 dated
l0.§.1981 in Lok Sabha that “In principle the Government have decided
0 induct .foreign technology in selected areas, with a view to expediting
he commissioning of hydel projects. However, no final agreement has
::rlllt ;1mved at regarding the specific and selective areas for such involve-
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3.19. Although hydro power has been admitted to be the cheapest source
of energy and is replenishable and pollution free, the Committee regret
to note that adequate attention has not been given to the development of
power from hydel resources. Hardly 11 per cent of the vast hydel poten-
tial estimated to be about 1 lakh MW has so far been developed. What
is causing concern to the Committee is that the share of hydro power in
the total installed capacity in the country is on the decline, in that the
share of hydro pewer in the tota] installed capacity has come down from.
42 per cent in 1975-76 to 39 per cent in 1980-81, and will go down
further to 34 per cent in 1984-85. This development is clearly inconsis-
tent with the policy of the Government to give “high priority” to develop-
ment of hydro power. For this the Committee cannot but hold the Central
Electricity Authority responsible inspite of the States preference for thermal
power since the Central Electricity Authority having been vested with
statutory power to coordinate the activities of State Electricity Boards
could aud should have corrected the inbalance at the planning stage.

3.20. In view of the need to comserve coal for future generations and
in view of the fact that hydro-power is g perennial, regenerative pollution-
free and the cheapest source of emergy that can be transmitted to any part
of Indix through regional and national grids, the Committee cannot over-
emphasize the desirability of giving hydro-power development the “high
priority’” in actual practice. The Committee would expect that at least
hereaftcr the Central Electricity Authority should ensure that the develop-
ment of mew power capacity conforms to the policy of “high priority”
being given to hydro-power. (Serial No. 48)

3.21. The Committee agree with the view expressed by a power expert
that lonp-gestation factor of hydro-power development can be taken care
of by adopting a long term strategy of taking up a number of hydro-power
projects in quick succession ang so planning their execution that they
become available for service one after the other according to a well-thought
out time frame. (  Serial No. 49)

3.22. The Committee regret that although large amount of hydro power
capacity has been sanctioned and cleared by the Central Electricity Autho-
rity, the apex body in techno-economic field, it has been held up for want
of approval by the Planning Commission. Seeing the tardy development
of hydro-power in the past, the Committee would recommend that fully
investiguted and techno-economically cleared hydro-projects should be
given hvghest priority at all levels, including the Planning Commission. The
Committee would like the CEA to pursue the matter with the Planning
Commision and apprise the Committee of the outcome. (Serial No. 50)
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3.23. The Committee are unhappy to note that although the North-
Eastern region bas vast potential for hydro-power, only 0.3 per cent of
this potential has been exploited so far. The Committee appreciate that
there are geotechmical problems in the region. Even so an attainment of
mere 0.3 per cent of potential for hydro power in this region is too low.
The Committee nttach great importance to the exploitation of untapped
hydro-power potential in North-eastern region. They would urge that, in the
interest of the economic development of the North-eastern region, no effort
should be spared in mobilising all available technical and other inputs with
a view to overcome all constraints in the way of development of hydro-
potential in that region expeditiously, (Serial No. 51)

3.24. The Committee note that the Government have decided in princi-
ple to induct foreign technology in selected areas of hydel power genera-
tion. It is unfortunate that even after an experience of nearly a quarter
oi a century in designing, execution and operating hydel projects like
Bhakra project, the country has not been self-reliant in this branch of
expertise. The Central Electricity Authority should have been alive to
the areas of weakness and taken steps long ago to fill the technologieal
gaps in hydel power generation. The Committee cannot but express their
unhappiness at this state of helplessness in which the country finds itself
today in this vital field. The Committee would like the Government to
take stock of the situation ang if import of foreign technology is unavoid-
able in the national interest, it may be imported without delay, but in
sele:ting foreign technology, it should be ensured that the latest and the
most dependable technology is imported to put an end to the problems
in this fiel dat the earliest. (Serial No. 52)

3.25. At present 5 hydro power projects with a capacity of 794 MW
-are under execution in the Central sector and another 4 projects with a
‘capacity of 2100 MW have recently been taken up in the Central sector.
Besides, investigation and execution of 6 other projects (4676 MW) have
been taken up in the Central sector. The Committee would like Govern
ment to ensure that execution of the nine projects under implementation is
Tegnlarly monitored at the highest level with a view to avoiding any slip-
page and completing them in accordance with a time-bound programume.
| The Committee would like to be apprised of the programme of their
| execution. The Committee would also like that in order to instill a sense
of urgency to the investigation of mew projects decided to be taken up in
Central sector, a definite programme should be formulateg for carrying out
iinvestigations of the projects and progress watched. (Serial No. 53)
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B—Inter-State Water Disputes

3.26. A large number of hydel projects have been held up for long
periods due to Inter-State disputes. The disputes relate to questions of
availability and utilisation of water, submergence of land due to the con-
struction of dams, share in the power benefits, share in water and the alike.
Thus it becomes necessary that the inter-state issues are resolved before
the work on the projects commence.

3.27. It is noted from the reply to Starred Question No. 375 in Rajya
Sabha on 16-3-1981 that because of inter-state disputes, fifteen hvdro-
electric projects/multi-purpose  projects are pending clearance. Out of
these, 2 Projects viz. Thein and Mukerian in Punjab have been cleared by
the Central Electricity Authority but are awaiting clearance from the Plan-
ning Commission. 13 Projects are pending clearance from the Central
Electricty Authority. Out of these, 5 projects are in Tamil Nadu, 3 in
Kerala, 2 in Uttar Pradesh and one each in Punjab, Haryana and Madhya
Pradesh.

3.28. Many of these projects have been pending for long periods. An
instance is that of Thein Project in Punjab.  The project report was pre-
pared by the Government in Punjab in 1964 at an estimated cost of Rs.
69.63 crores, but it was only in 1977 that it was decided that the construc-
tion of dam could start immediately and the construction work was started
by the Government of Punjab in 1978. The construction of the project
is likely to take 8 years. = The projects has, however, not been cleared
by the Planning Commission so far.

3.29. The Committee on Power headed by Shri V.G. Rajadhyaksha
(September, 1980) has made the following observations/recommendations
on delay in the execution of Hydel Power Projecis due to inter-site
disputes: —

“A  major cause of delay in implementing hydel projects is the:
time taken to resolve inter-state disputes. A number of pro-
jects, the generation and energy potential of which totals upto
4000 MW of capacity and 12 TWH of energy annually some
of them formulated nearly 15 years ago, have been awaiting
clearance for want of settlement of such disputes. Even
though there are ‘legislative provisions under the Inter-State:
Water Disputes Act (1956) and the Rivers Boards Act (1956)
laying down detailed procedures for settling the disputes, these-
disputes have remained unresolved for years. For example,
the Narmada River Valley Problem could be resolved only
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after two decades of protracted negotiations during which time
colossal quantities of energy has been wasted.”

The Rajadhyaksha Committee also felt that:—

“It is mecessary to evolve some mechanism that can help resolve in-
ter-state water disputes expeditiously. =~ With the growing in-
volvement of the Centre in Major projects including hydel pro-
jects, problems between the Centre and the States are also
likely to arise.”

3.30. The Rajadhaksha Committee have suggested that:—

“To resolve these problems, it will be mecessary to impose in the
national interest, if necessary, by suitable legislative amend-
ments an upper limit on the time taken for such negoriations,
If the parties to the disputes cannot reach a mutually accepta-
ble settlement in, say, three months, it should become manda-
tory that such disputes automatically stand referred to an arbi-
trator to be appointed by the Central Government.  Such
an arbitrator would be required to deliver his findings within a
certain prescribed time limit, say, three months, The legislation
should also ensure that the findings of the arbitrator become
binding on the parties concerned and be made non-justiceable,
if necessary, by a constituional amendment. Another possibi-
lity is to declare water a national resource and give the Cen-
tral Government overriding powers to allocate water and po-
wer between States, decide location and heights of dams, lo-
wer and upper riparian rights etc. Unless some such drastic
measures are taken, it will not be possible to develop the hy-
dro electric potential of the nation speedily.”

3.31. In their Sixteenth Report, the Estimates Committee (1977-78)
had expressed their dismay at the helplessness exhibited by the Central
Government so far in the whole affair of inter-state river water disputes
and the indifference shown by the State authorities concerned in a matter
which had a vital hearing on the economic well-being of the people of the
area. The Committee had desired Government to give this matter their
most serious consideration. The Committee had also desired Govern-
ment to evolve vary early a framework of a broad policy in regard to
these disputes, based on justice and keeping in view the economic intercsts
of the people so that amicable solution could be found w these problems
without delay and a major bottleneck standing in the way of development of
hydel projects and economic prosperity of the regions and welfare of the
people could be removed.
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3.32. Theaepresentative of the Deportment of Power was asked during
evidence if it was not possible to find a remedy to this problem of hydro-

power projects being help up for long periods due to inter State disputes.
Secretary (Power) stated:—

“I think these problems will not be solved till the time water  is
declared as a national resource as Coal. There are beautiful
projects of national interest, of interest to the whole country,
that have been delayed for 15 years. - There can be a direc-
tive that when the Centre exploits that resource, due consi-
deration must be given by way of some additional benefits to
the State in which it is located.”

3.33. Asked if compulsory arbitration could not help in solving the
problem, Secretary Power) stated:—

“That is a matter of detail, you can appoint an arbitrator and
say it should be completed within six months.  There are tri-
bunals which have taken 10 years.”

3.34. A major hurdle in the way of development of hydro power
in the country is that a number of projects, fifteen, to be precise, as
on March 1981 with a generation potential of about 4000 MW have
been held up because of inter-State disputes. Some of these pro-
jects have been held up for more than 15 years. It is highly unfor-
tunate that at a time when country badly needed power for national
reconstructior and development, colossal quantities of energy should
have been allowed to be wasted because of inter-state disputes and
the disputes should have remained unresolved for years even though
there are legislative provisions under Inter-State Wafer Disputes
Act, 1956 and the Rivers Boards Act, 1956, laying down detailed pro-
cedures for setting such disputes. Seeing the inordinately long time-
as much as 26 years taken to resolve Narmada River Valley prob-
lem, the Committee cannot help feeling that the existing procedures
have failed tc deliver the goods and a new approach has got to be

evolved if the country has to be saved from colossal loss that results
from such disputes.

3.35. The Committee feel that national interest demands a meore
-drastic approach to the problem than adopted in the past. Either
‘the legislative measures already existing should be given strong
enough teeth to deal with the river water disputes within a pres-
cribed time limit through arbitration or otherwise, without any right
to any party tc prolong the dispute through the device of appeals
or reviews to higher authorities; or through constitutional amend.
ment, if necessary, water may be declared as a national resource, to



be explvited by the Centre with due consideration being shown to
the State or States in which the resource lies. The Committee would
urge that the matter should be considered at the highest level witk-
out delay with a view to finding a speedy and abiding solution to the
chronic problem,

(Serial No. 54)

3.36. The Committee would also recommend that as a stop gap
arrangement, to be arrived at in consultation with the State Govern-
ments, a power project which is held up because of inter-state dis-
pute. should be taken up by the Centre withoui delay subject to the
condition that the power and water from such project could be shared
among the disputing States actording to the decisien that may ulti-
mately be taken by the tribunal or arbitrator that may be appointed
in the matter. This approach wosld atleast allow the intervening periodi
te be ntilised towards the exccution of the project and translating it into a
reality by the time the dispute is resolved.

(Serial No. 35)

. e—Mini Hydel Projects

3.37. A number of experts on power have emphasised the need for
evploiting the available hydro potential from small schemes simultanzously
with the bigger schemes. The need for such mini hydel projects is all
the more in rural and remote areas which are far away from major power
projects or regular power grids.

3.38. An expert on power has stated in his memorandum to the corn-
mittee: —

“Considering fuel costs, it would be worthwhile for the Govern-
m=nt to consider the development of bulb type mini hydro
turbines with heads from 2M and 35M and sizes from 209
to 1000KW. There are a large number of hydro sitcs in
India where these units could be installed to meet rural needs.
Their construction and gestation' period is also very smali.
"These will avoid transmission and distribution networks, major
civil works, transport of fuel etc.”

3.39. The ommittes on Power headed by Shri V. G. Rajadhyaksha
kave stated in their report that:—

“There are compelling reasons for the country to take a hard look
at expaliting the available small hydro potential simultaneously
with the bigger schemes.  Although the CEA is presently en-
gaged in reassessing the available hydro resources in the various
river basins, no systema‘ic study has been undertaken of the



-

/1~

small hydro potential available on canal falls using low head
“bulb” type turbines. irrigation outlets and small hill streams
and rivers.”

3.40. It has recommended by the Committee that:—

“Measures for reducing the cost of small hydel projects should be
examined and that in States where the potential for micro hydel
projects exists, the State Electricity Boards should have a sepa-
rate division quite distinct from the major project group, for
planning and executing such projects.”

3.41. Asked about the policy of Government regarding the mini-hydel
power projects, the Department of Power stated in a note (Dec. 1980):—

“As regards mini-hydro power plants, it may be stated that at present
60 such hydel schemes are in operation and 26 more schemes
are under construction. However, the cost of generation in
the mini and micro hydel electric projects is more than the cost
of large and medium hydro-electric projects. Further indigenous
manufacturers do not have as yet sufficient facilities for manu-
facture of special type of generating equipment and turbines
required for small projects. Manufacturing industries would also
have to go in for standardisation of mini-hydro generating units
to make it more economical. For the present, the Government
is installing such mini-hydro plants in remote areas which can-
not be served adequately from the regular power grid.”

3.42. Regarding the development of bulb type mini-hydro turbines, it
has been stated by the Deptt. of Power in a written reply:—

" The bulb type mini hydro turbines are freguently economical for
canal drops and the choice of installation is a matter of techni-
cal feasibility and economic viability.  Such two projects viz.
Western Yamuna Canal (68 MW) in Haryana and Lower
Mettur (8% 15 MW) in Tamil Nadu have already been sanc-
tioned for execution in the recent past. The hydro electric
projects where such installations exist are at Kosi (45 MW)
and Gandak Western Canal (35 MW) Power Houses,

Possibility of manufacture of bulb type mini hydro turbines is being
examined by Messrs BHEL, although they have not yet coime
up with manufacturing of this type.

Specific cost of small schemes (per KW) is substantially higher
than the specific cost in case of large/medium schemes,
being Rs. 8,000 to Rs. 14,000/KW against Rs. 5,000 to Rs.
7,000/KW for large/medium schemes (based on completed
schemes).” '
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3.43. The representative of the Department of Power was asked during

«evidence if any systematic study had been made of the small hydro power
potential available in the country. In reply, Secretary (Power) stated:—

“On a large scale a study has already been made and we have come

to the conclusion that 5000 MW capacity is possible through
smaller units. Out of this 1600 MW has been indentified as
individual projects. Out of these 1600 MW, about 100 MW
is under execution..... We have to find a way out to make
them cheaper. One important area where it can be made chea-
per is by standardising the equipment in three or four standard
sizes, so that every time a new design is not necessary. The
larger industry is not interested in these small units. =~ We have
posed this suggestion to the smaller manufacturing organisa-
tions in the private stctor, but so far we have not been able to
get adequate response.”

3.44. In reply to Unstarred Question No. 2110 dt. 3-3-1981 in Lok

"Sabha, it has been stated by the Minister of State for Energy that:—

“Government attaches great importance to the installation of mini/

small hydel units utilising low heads, generally available at
the irrigation canal falls etc.  This is an activity *hat would
have to be undertaken by the respective States in which the
potential exists, The Ministry of Energy has advised the States
to explore the possibilities in this regard, and has also offered
to make available to them the services of experts, and any other
technical assistance that may be required, Presently, the fol-
lowing low head mini/small schemes are under execution in the
country:—

Installed State Expected

Name of the Scheme capacity date og
(MW) commis-

sioning

1. Western Yamuna Canal . 48 MW Haryana 1984-85
2. Anoopgarh 9 MW Rajasthan VII Plan
‘3. Lower Mattur . 120 MW Tamil Nadu  VII Plan
4 UBDC St. 111 45 MW Punjab VII Plan
19:95 MW Assam VII Plan

At present, the total generating capacity of such schemes in operation

in the country is about 300 MW.”
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3.45. The Committee note that zlthough there is a potential of
500 MW in Mini Hydel projects in the country, of which 3060 MW
capacity has been exploited and 1000 MW capacity is under execu--
tion, no systematic study of the small hydel potentlal available in
the country is stated to have been undertaken so far. The Committee:
feel that in view of the faet that mini hydel projects have a short
gestation period, save on transmission and distribution networks,
major civil works, and transportation of fuel and can meet the power needs
of remote and rural areas in the country situated away from regular grid,
a systematic and detailed study of small hydro potential available on
canal falls, irrigation outlets and small hill streams and rivers
should be undertaken expedltiously and a comprehensive plan to
exploit small hydro potential should be drawn up for implementation..

(Serial No. 56)

3.46. Some of the reasons why mini hydel projects have not been
developed in the country are statel to be the high cost of generation.
in these projects, noq-ava;labihty of equipment from indigenous
sources and non-standardisation of equipment and lack of interest
among indigenous manufacturers in the manufacture of requisite
type of generating equipment and turbines for small projects. The
Committee feel that the problems of setting up mini and micro
bydel projects which can prove to be very useful to meet the local
needs of remote and rural areas, should be examined by the Central
Electricity Authority in collaboration with manufacturers of power
equipment in public and private sectors, with a view to standardising
the equipment for mini projects and encouraging their manufacture
so as to make them more economical.

(Serial No. 57)

3.47. While the Committee are glad that Central Government
attaches great importance to the installation of small hydel projects
this activity will have to be undertaken by the State Governments con-
cermed. The Centra Government should impress upon the State Govern-
The Central Government should impress upon the State Govern-
ments concerned the usefulness of mini and micro hydel projects
and organise technical and consultancy services to help the States
take up construction of small hydel projects.at the most suifable sites.

(Serial No. 57)



CHAPTER IV

NUCLEAR POWER

4.1. In view of prescnt energy constraints, development of nuclear
power has assumed greater importance. In India against a total installed
capacity of about 30,000 MW, the share of nuclear power is only 860 MW
as in March, 1981. (2 units of 210 MW each in Tarapur and 2 umits of
220 MW each in Kota). A number of experts have expressed the view
that Nuclear Power should contribute at least 10 to 15 per cent of the
‘total power generated in the counry. The Sixth Plan envisages additional
generation of 690 MW by nuclear power stations.

4.2. Asked about the constraints in the development of nuclear power
in the country, it has been stated in a note (Oct., 1980) by the Deptt. of
Atomic Energy (DAE):—

At present, the following constraints impede the progress of nuclear
power programme in varying degrees:—

(i) inability of the industrial infrastructure in the country o
cope up with faster programme.

(ii) Difficulties encountered in indigenisation of manufacture and
fabrication of certain equipment,

(iii) Inadequacy of the transportation system for handting large
and heavy pieces of equipment.

(iv) Need to redesign the réactor uhits to make them more eco-
nonrical and t6 adapt them t6 the capabdilities of Indian
manufactares.

(v) Shortage of heavy water.

4.3. According 16 the Deptf. of Atomic Energy the following steps
have be¢n taken and will contitie to be taken to overcome these cons-
traints: —

(i) There has been a progressive improvement in the capability
of the Indian industry to handle manufacture of nuclear equip-
ment and components. There are close contacts between the
engineers and seiéntikts of the Department and fhe engineers
‘of the manumwas
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(ii) Indigenisation efforts of some of the Indian industries have:
been commendable. It is hoped, that these efforts will con—
tinue, with the close association of DAE scientists and engi-
neers,

(iii) The Department has set up a senior inter-disciplinary group to
liaise with the State Governments for upgradation of the high—
ways which are likely to be required for movement of over-
dimentional consignments (ODCs).

(iv) The Department has redesigned the reactor units on the basis
of the experience gained in the Rajasthan and the Madras
atomic power projects as well as taking into account factors

required by stricter and more stringent safety requirements.
These redesigned units will be installed at the Narora Atomic
Power Project. This standard design will now be adopted

without much modification in all the future reactor of 235
MW capacity.

(v) The country has to be self reliant in heavy water, although
imports to an extent may be possible. The two new heavy
water plants at Tuticorin and Baroda are in preduction and

their performance is being progressively improved. The De-

partment has also developed its own process and this process

is being tried in a plant coming up at Rawatbhata. With the
experience and confidence gained so far, a major expansion of
the heavy water programmes is being planned.

4.4. Asked about the details of the plan for the expansion of the nuclear
power programme, the Deptt. of Atomic Energy have stated in a note:—

“The Government has a well-defined policy regarding the utilisation
of nuclear energy for power generation. In the first stage,
natural uranium fuelled pressurised heavy water reactors are
being set up, to be followed by fast breeder reactors in the
second stage. During 1980-81 to 1984-85 the second unit
at Kota (220 MW) and the units (235 MW each) at Kalpak-
kam would be in commercial operation. The two units under
construction at Narora (235 MW each) are expected to be
commissioned during the next Five Year Plan period.”

4.5, It has further been stated in the note that:—

“The Department of Atomic Energy had proposed initiation of work
" on ten units of 235 MWs each during the Sixth Plan period.
The Planning Commission has accepted, in principle, a start
on Six reactors during the current Plan period, details of which:
— are yet to be worked out, '
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The Department has proposed commencement of work on 500 MW

reactor and has proposed taking up at least twelve units in a
phased manner duricg the Seventh and Eighth Five Year
Plans. It is also proposed to construct one or two fast reactors
of about 500 MW size during the nineties. If all these projects
are sanctioned, the installed nuclear capacity by the year 2000
will be about 10,000 MW’

4.6. Asked if the indigenous industry was ir a position to fabricate the
entire requirements of a nuclear power plant, the Department of Atomic
Energy stated in a note that:—

“Right from the inception of the nuclear power programmes, indi-

genisation has been one of the main objectives. Beginning
with the nuclear units at Kalpakkam, nuclear power plants are
already being set up with the most of the nuclear and con-
ventional equipment manufactured in the country. Except
for the fuel for the Tarapur units, fuel for the other power
reactors is also made in the country. Even though for the
units at Rajasthan, heavy water has been imported, the future
programme envisages self reliance in this area also. The
following list shows the progress achieved in reducing the
import content:—

Tmport
Project Contant
(cost-wise)
RAPP—1 45%
RAPP—2 O 30%
MAPP.—1&2 12%
NAPP—1&2 . 10%

4.7. An expert on Power has suggested in his memorandum to the
Committee: —

“There is an urgent need for bringing about changes in the nuclear

power set up. The present situation with respect to having
design and development, construction of power plants, inspec-
tion and certification and operation and maintenance as well as

supply of fgpl wm "m, agency—the Atomic Energy

Commissiop—is = e i wh:l There is an urgent
nced to separate: iiatiowms



4.8. The Committee on Power headded by Shri V. S. Rajadhyaksha
have also stated in its report that there should be an independent body,
outside the Department of Atomic Energy, to lay down and monitor
observance of minimum standars for siting, design, construction, opcration,
maintenance and safety of nuclear plants on the lines of the Nuclear

Regulatory

Commission.

4.9. Asked about their views regarding the suggestion for having sepa-
rate agencies to perform separate functions in the field of nuclear power,
the Department of Atomic Energy have stated in a note that:—

“The very nature and technology of nuclear energy generation re-

The

quires a total integrated approach covering research and
development and the materia's production programme especi-
ally in developing countries.

nuclear power generation technology being highly sophisticated
and more complicated than conventional forms of power gene-
ration, relies heavily on research. The nuclear power genera-
tion in India originally started only as research project at the
Bhahba Atomic Research Centre, which has later been deve-
loped for exploitation on a larger scale by putting up reactor
units which could generate power upto 235 MW. The re-
search and development activities on the one hand and the
construction and operation of the power projects and plants
on the other, are only complementary to one another in the
field of nuclear power generation and cannot be exclusive.”

4.10. It has further been stated by the Deptt.:—

“Since all the agencies connected with the supply of inputs come

under one roof namely the Department of Atomic Energy and
the Atomic Energy Commission, it has not only been possible
to coordinate the activities of these agencies effectively but
also p'an suitable programmes for their expansion to meet
the needs of those projects under construction and operation
as well as those which are proposed to be set up in the future.
Since even the technology associated with production of heavy
water and fabrication of auxillary units is sophisticated these
auxillary units also depend a great deal on research and deve-
lopment in which they are being helped by Bhaba Atomic
Research Centre.”

Sites for Nuclear Power Stations.

4.11. An expert had suggested in his evidence before the Committee
that nuclear power stations should be located in areas which are far away
from hydel ‘a5 well as coal sources. He had-stated that nuclear stations
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should have been located at Ropar and that Narora being closer to coal
mines should have been given a mgrmal power station.

4.12. Asked about the factors which are taken into account while

deciding the location of nuclear power stations, Secretary (Power) stated
in this evidence before the Committee:—

“Our information is that Ropar as an atomic station was objected
to on defence considerations. When the nuclear power station
is set up at Narora, from that Punjab will get its share.” The
witness added that ‘In fact, from all Central Stations, share is
given to all the States in that region. There are going to be
more nuclear stations in the northern region. This question
will come up again definitely.”

4.13. The representative of the Department of Atomic Energy stated:—

“When we looked at the site for Narora, we had also taken a Jook
at a number of other sites in the Northern region including
Punjab. There are certain aspects which relate to engineering
like foundation requirements, seismic disturbances, availability
of cooling water, transmission loss, population distribution
and land used pattern. We give a grading to the different sites
based on these factors. On such a compilation being made,
Narore come to be first. Those who had the defence angle in
mind took the view which Secretary (Power) mentioned,

The witness added that “Ropar also fulfils criterion of remoteness.
But when we made an evaluation of the foundation conditions
and we did not economic comparisons, Ropar at' that time did
not. gver-rate Narora.”

4.14. Asked about the views of the Department of Atomic Energy on
the suggestion, that nuclear Power stations should be set up at places- far
away from hydel and coal sources, the representative of the Deptt. stated
that “We are in fact, following exactly this principle as would be illustarted
from the fact that Tarapur Rajasthan, Kalpakkam are very long distances
away from coa minges.

4.15. Elaborating this point the witness stated that while applying the
principle of remoteness from coal & hydel sources (which they accepted),
the Department had also to see if the hydel capacity in an area if already
developed fully, could meet the requirement of area.

4.16. Asked about the steps taken to avoid envirommental hazards as
a result. of setting up of nuclear power stations, Secretary (Power) stated:—

“The general consensus of the scientific world is—public opinion
may be different becguse fear complex is there that the hazards
from nuclear statiopg are far less than what is happering out..
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of coal based stations. This is getting accepted that our future
is not dependent on coal because coal is going to finish one day.

With the 10 per cent growth rate, Indian coal is not going to
last more than 70 0 80 years.”

4.17. The installed capacity of nuclear power station in the country is
only 860 MW (E) as against 12 total installed capacity of about 30,000 MW
in the power sector. Its share at present is obviously insignificant (less
than 3 per cent). .The Committee feel that in view of the high growth rate
of power demand and limited coal reserves and uneven spread of hydel
sources, Government should pay increasing attention to the development
of nuclear power stations and allocate a bigger share to nuclear power
in the future programmes for power development. The Committee hope
that in the 15 years power Plan being formulated by the Central Electricity
Authority the need to step up the role of nuclear power stations will be
given due attention. (Serial No. 59)

4.18. The Committee are aware of the constraints that are coming in
the way of development of nuclear power on a large scale. These cons-
traints are mainly of technology, inadequacy of industrial infrastructure
and manufacturing capacity in the country and shortage of heavy water.
The Committee are glad to note that considerable strides have been made
in overcoming these constraints and the country is ravidly advancing
towards self reliance in the fields of technology as well as equipment manu-
facture. The Committee would urge that every possible assistance should
be provided to our scientists and indigenous industries to fill the gaps in
technology and industrial capability and capacity so as to enable the country
to embark upon a programme for nuclear power development on a larger
scale and at faster pace than in the past. (Serial No. 60Q

4.19. An integrated picture of the nuclear power potential and the
available capacity in the covntry to exploit the potential is very
necessary for planned development of this resource of energy. The Com-
mittee would suggest that a joint survey of the nuclear power potential,
technical manpower and industrial capacity in this field should be under-
taken by the Government to have a sound base to formulate realistic pro-

grammes for setting up nuclear power stations in coming years. (Serial
No. 61) ’

4.20. There is great weight in the suggestion made by a power expert
that nuclear power stations should be set up at places which are far away
from coal stocks and hydel sources. The Committee are glad to note that
Government have been following this criterion in the selection of sites for
such stations in the past. The Committee hope that the nuclear power
stations to be set up hereafter will be located at the most spit#ble sites and
vill be selected on merits in the light of the aforesaid criteriok, (Serial No.
?)
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4.21. The Committee have taken note of the recommendation of the
Committee on Power (Rajadhyaksha Committee) that there should be an
independant body outside the Department of Atomic Energy to lay down
and monitor observation of minimum standards for siting, design, cons-
truction, openation, maintenance and safety of nuclear power plants, and
the reply of the Department of Atomic Energy that the research and deve-
lopment activities on the one hand and the construction and operation of
the power projects and plants on the other are only complementary to
one another in the field of nuclear power generation and cannot be mutwally
exclusive. The Commiftee would like that this aspect should be dispas-
sionately examined by the Government in the larger interest of future
nuclear power development in the country. (Serial No. 63)



CHAPTER V

_Non-Conventional Sources of Energy

The Committee have been informed by the Ministry of Energy that
.Government of India attaches considerable importance to the development
of new energy sources. The P&D activities are aimed at larger utilisation
of renewable energy sources. The P&D programmes on Solar energy,
fue] from bio-gass etc. are funded through the aegis of Department of
SScience & Technology. The Dezpartment of Power have undertaken for
the funding of P&D activities for the development of tidal power and estab-
lishment of geo-thermal potential in promising locations.’

5.2 The present position in regard to the efforts directed towards
investigation, development and exploitation of new and renewable sources oi
energy is as follows:—

_Solar

5.3 Considerable scientific and technological capacities and expertise
have already been generated in the country towards development and
utilisation of Solar energy. Various solar thermal and solar photovoltaic
products, devices and systems have been developed for a wide varicty of
applications such as water heating, crop drying, desalination, refrigeration,
water pumping, community lighting, radio and televisions. Government is
. giving particular emphasis to reduction in costs, improvement and efficiency,
demonstration and field trial and commercialisation of economically variable

- technologies already developed leading to wider utilisation of Solar energy.
‘The activities are aimed on large scale demonstration and field testing and
applications having potential. Efforts will be made to perfect the techno-
logies relating to collection, conversion and utilisation.

. Bio-Gas

5.4 Considerable research and development work has been done in the
development of bio-gas digestors and about 80,000 bio-gas plants have been

“ installed in the country. The programme in the future envisages continu-
ing research for bringing down the cost of bio-gas plants, improvement in
construction methods suitable for adoption in rural areas and incrzasing the
- fermentation characteristics of bio-gas digestors. A major thrust is pro-
posed to be given for development of family and community size bio-gas
plants and 20 such prototype plants are proposed to be set up in the near

2



future. About 1 million family size and 100 community type bio-gas
unjts are proposed to be set up during the Sixth Plan.

Wind Power

5.5 In the area of wind energy utilisation, P&D projects have been
sponsored. Efforts are continuing to evolve cost effective designs suitable
for pumping applications in Indian conditions. An integrated rural project
for dévelopment of wind mills has been taken at Ghazipur in U.P. with
the cooperation of the Netherlands Government with the object of intro-
ducting wind as an alternative means for ground water pumping for agri-
cultural jrrigation purposes.

Geo-Thermal IR ¢

5.6 Keeping in view the presently assessed geo-thermal potential, two
pilot investigation projects in the Parbati and Puga Valleys to make a
detailed assessment of geo-thermal potential, are under implementation in
this country. From the present indications of geo-thermal potential in the
Parbati Valley, there does not seem te be poténtial for generating eleciric
power because of the comparatively lower temeprature of the geo-thermal
steam. The investigations in the Puga Valley have not reached the stage
to assess the potentia] in a reliable manner. The research and development
efforts in. geo-thermal prospecting and development are also being directed
to utilise the heat energy for other purposcs liks cold storage rlants, and
other industrial applications. Further, investigations for geo-thermal
encrgy are also being directed to locate promising hydro-thermal reservoirs
which may have a future potential for power generation.

Ocean Thermal Energy Conversion

5.7. Ocean Thermal Energy Conversion (OTEC) is a method of con--
verting the continuously renewable store of solar energy in the sea into
electricity. In an O.T.E.C. plants, the warm surface of sea at a temperature
of about 27°C vapourises a working fliud ike ammonia or freon (R-22)
from liquid state to cascous state. The vapour is used to run a turbine
and a gencrator. The exhaust vapour is cooled and converted to' liquid
state by cod water at a temperature of abotit 7°C drawn from a depth of -
1000m. in the sea. Hence the temperature difference available between -
the warm surface water and cold water at a depth of 1000m. in the sea is
used to generate e'ectricity via an evaporation and cordensation cycle.” -

5.8. The Tamil Nadu Electricity Board held discussions with General
Electric of USA on the feasibility of establisine a 25 MW pilot plant in-one
of the possible locations. The preliminary, cost studies indiacte that the cost
of the plant may be between.2200 and 5000 US Dollars per KW. M/s.
General Electric of USA a'so agreed to carrv out the detailed engineering
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for the pilot project at a cost of Rs. 100 crores. The project itself will be
costlier relative to the present cost of hydro and thermal, the cost per KW

being of the order of Rs. 40,000 in view of the huge cost for the structures
to be erected in the sea and corrosion problems to be met,

5.9. Asked about the views of Govt. of India in regard to implementa-
tion of this scheme in the Central Sector, the Minister of Energy stated in
reply to Unstarred Question No. 2834 dated 10-3-1981 in Lok Sabha:—

“The Tamil Nadu Electricity Board had sent a proposal from the.
General Electric of U.S.A. for the investigation and design of
a 25 MW Ocean Thermal Energy Conversion (OTEC) plant.
The estimated cost to perform six-months preliminary design
phase has been indicated as U.S. $3,73,400. As the P&D in
respect of the Ocean Thermal Power Conversion techniques is
still at a very preliminary stage and no actua] installation of
even 1 MW OTEC Plant has been made anywhere in the
world, the offer of the U.S. experts to make preliminary design
.of a 25 MW OTEC Plant was not considered worthwhile for
taking up at this stage especially as it involved outflow of free
foreign exchange.” -

Tidal Waves

5.10. Government have approved a proposal for taking up investiga-
tions and studies in the Gulf of Kutch, Gujarat to establish the feasibility
for generating energy from tidal waves at an estimated cost of about
Rs. 2.18 crores. The project envisages utilisation of foreign technical
assistance in. areas where sufficient expertise is not available within the
country. Since there is an agreement between the Central Electricity
Authority and the Electric De France (EDF), Paris for collaborative
efforts in the field of power deve'opment, the possibility of securing assis-

tance of French experts to assist in the planning of the professed investiga-
‘tions is being explored.

‘Commission for Additional Sources of Energy

5.11. Realising the necessi‘y to have institutional arrangements for a
well-coordinated approach in the area of new and renewable sources of
energy in order to accelerate the pace towards achieving the goal of energy
self-sufficiency, the Government has decided to establish a Commission for
Additional Sources of Energy (CASE) with full executive and financial
powers. The commission has Secretary, Deptt. of Science and Technology
as Chairman, Secretary, Deptt, of Power, Secretary, Deptt. of Expenditure
and Director General of Indian Council of Agriculture Research and Chair-
man, Khadi & Village Industries Commission as members and Adviser in
the Deptt. of Science and Technology as Secretary,
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5.12. The Commission shall be responsible for:—

(a) formulation policies and programmes for development of new
and renewable sources of energy;

(b) coordinating and intensifying rssearch and development activi-
ties in new and renewable sources of energy;

(c) ensuring implementation of Government’s policies in regard to
a'l matters concerning new and renmewable sources of energy;
and

(d) preparing the budget of the Commission.

5.13. From the broad lis: of responsibilities of the Commission, it is
seen that the Commission will plan, initiate, financially support, monitor
and undertake integrated national research and development programme
involving government laboratories, public and private sector companies and
academic institutions, for the development of appropriate technology for
harnessing solar energy and wind energy, development of bio-mass and
bio-conversion technology, and decentralised energy systems and other
new areas in this field.

5.14. The Commission will also function as national agency for inter-
-national cooperation in the field of new and renewable energy sources. It
will inter alia also interface research and development with production and
will function as a data bank on al! aspects of new and renewable energy
and will advise Government on import of technology in this field.

5.15. The Committee cannot over-emphasize the importance of attain-
ing self-sufficiency in energy as early as possible. Besides making all out
efiorts to expand energy supply from conventional sources—hydro, coal
and nuclear. There is need to explore and develop new and remewable
energy sources to supplement the energy supply avaiabie from conventional
sources, if energy needs of the country, have to be met fully, The Com-
mittee are informed that considerable research and development efforts are
being made to develop non-conventional sources of energy. The Com-
mittee welcome the decision of Government to set up a Commission for
Additional Sources of Emergy for organmising a well-coordimated and infe-
grated research and development programme for harnessing alternate sour-
ces of energy like solar, wind, and bio-mass. The Committee hope that
the institutional mechanism now set up by the Government will identify
the energy potential from all types of renewable sources, including geo-
thermal tidal wave, ocean thermal energy and initiate major and sustained
efforts for rapid development of these renewable sources of energy. (Serial
No. 64)



CHAPTER VI e s
POWER EQUIPMENT
A, Quality

6.1. The main indigenous supplier of equipment for power sector in the
country is Bharat Heavy Electricals Ltd. (BHEL) which has been supply-
ing turbo-generators, boilers and associated auxiliaries for thermal power
stations as well as turbines and generators etc. for hydro-electric power
stations. Boilers are also supplied by Associated Vickers Babook (AVB)
a private company located at Durgpur in West Bengal. In addition a num-
ber of other equipments like Control and Instrumentation, Coal handling
“plant, ash handling plant, electric switchgear etc. are procured from other
public and private sector companies.

>

6.2. A number of State Electricity Boards Officials have brought to the
Commiittee’s notice the unsatisfactory performance of the equipment sup-
.plied by indigenous manufacturers of power equipment which is stated to
be the main factor contributing to the poor performance of power stations
in the country. SN |

6.3. An expert on Power has stated in his memorandum that the sets
supplied by BHEL have many. design/manufacturing defects with the result
-that the availability as well as the output of these sets is very poor.” A State
-Electricity Board has identified 32 design manufacturing defects in the sets
suppiled and these. defects, it is stated, have been accepted by BHEL as well
as their foreign collaborators.

6.4. A State Electricity Board has stated that 94.38 per cent of the
operational hours lost in a power unit were attributable to equipment failure,
design defects and deficiencies. The percentage in respect of two other
units was 85.23 per cent and 87.28 per cent.

6.5. A leading orgamsatlon of Trade & Industry has stated that since
1973-74, quality of mdlgenous power plant machines had progressively
come under serious and severe criticism by most electricity boards and other
agencies. Unless significant, consistent and lasting improvements are

achieved in the quality of power pla'lt and auxiliaries, the problem of low

capacity utilisation cannot be solved.
t

6.6 The Deptt. of Power have stated that reports received from various
State Electricity Boards have indicatzd that some parts of the indigenous

86
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equipments supplied by BHEL and Instrumentation Ltd., Kota (ILK) and
other suppliers have not been functioning very satisfactorily resulting in
higher rate of forced outages and lower generation to some extent.
6.7. Elaborating the point further, the Department of Power have stated
in 4 note to the committee (Dec. 1980):— '
“So far 16 nos. 200,210 MW sets have been installed in different
States in the country. Every State Electricity Board has com-
plained about the poor quality of the BHEL equipment. The
defects reported by S Bs have been from time to time brought
to the notice of the Quality Assurance Wing of the BHEL.
The various defects have been jointly identified by CEA, BHEL
and concerned Boards and have been accepted by BHEL.”

6.8. As regards remedia] measures, the Department of Power have
stated in a note (Dec. 1980):—

“In the first instance, these defects/deficiencies were identified in
respect of 100/110/120 MW Units. Based on the informa-
tion, a programme of Project Renovation was drawn out for
various units in the above sizes. —————Some of the works
(under this programme) are still being carried out.

In the meantime, a number of 200 MW units of indigenous manu-
facture were commissioned. These units also presented a num-
ber of teething troubles and a number of equipment deficien-

‘ cies in design, manufacture, errection and commissioning were
identified. ————It was found necessary to form compo-
site teams coordinated by a single agency for stabilisation of
the 200 MW units. This work is now being coordinated by
CEA and in the first instance, stabilisation work of 13 units had
been taken up. A Central Team comprising engineers of CEA,
BHEL & ILK has been visiting various sites where these units
were installed and have prepared action plans after detailed
discussions with the Project authorities. A time-bound pro-
gramme has been prepared for their implementation————.
It is expected that all these stations will be capable of giving
their rated output by June, 1981,

In the case of 110/120 MW units, a considerable amount of reno-
vation work is still required to be carried out before these units
are capable of giving their rated out-put.”

6.9. The Chairman, Bharat Heavy Electricals Ltd. stated before the
Committee (9 Jan., 1981):—

“The first 200 MW was commissioned ir December, 1977 and it
started working in May, 1978. So our oldest 200 MW is I.lot
more than 3 years old. 13 sets are working, some of which
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have come last year. Yesterday you heard that after 4 years,

. the load Yactor is 50 per cent. Fro December,_the. load famr
i§.55. per cent. The ﬁrst200M\\}nwas produced 3, years

100 MW was produced. No othier country has produced

MV after 3 years.—— Butunlcssthesetsrun howc,fl

you put things nght?

The witness, however; stated that “it cannot be denied that there
were defects (in certain eqmpmem supplied by BHEL) but
mod1ﬁcat10ns and lmprovcmcnts are bemg made continuously.”

Remedial Measures

16.10."In a subsequent note (February, 1981) furnished by (Deptt. of
Power) to the Committee about the steps taken by indigenous manufac-

turers of power equipment for the eﬁectmg 1mprovements in the equp-
ments it has been stated: —

“BHEL has set up the Power Projects Technical Services Group, as
a part of the Power Projects Services Division, for purpose of

momtonng the pv.rformance of power stations and attending to
the problems xherem

The steps taken include monitoring of the working of power stations
and analysis of forced outages and other problems in order to
determine their cause; discussions with the concerned State
Electricity Boards to evolve an agreed programme for modifica-
tions and rectifications, including time schedule for doing the
work; association of Central Electricity Authority and the Ins-
trumentation Ltd., Kota, so as to ensure that a co-ordinated
total plan for stabilising sets was implemented; and priority
manufacturing of required components and parts for fulfiling
the programme.

6.11. In a subsequent note furnished to the Committee (March, 1981),
it has been stated: —

“Of the 13 sets which had been commissioned upto March 31, 1980,
the rectification of the initially identified problems has been
completed on 8 of these sets. The rest of the sets, would be
rectified as soon as shut-downs are given. The performance of
these sets, after rectification work has been quite satisfactory,
as would be seen from the following data:—

(in GWH)
(Oct. 80 Nov. 80  Dec. 80 Ist for:night
Average daily energy of Jan. 8t
. generation by 13 sets 17.81 32.43 35.23 36.47
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On the basis of the experience gained from these sets, subsequent
sets being manufactured by BHEL are being modified at the

v manufacturing/erection  stages, to prevent similar problems
arising in future. It is expected that all sets which would be
commissioned from 1981-82 onwards would net have these

teething problems,” .

ALinkage between Users & Manufacturers

6.12. Dealing with the causes of poor performance of indigenous equip-
rment, the Rajadhyaksha Committee have stated in their report that:—

NIES

“One obv10tls lacuna in this respect appears to be absence of effec-
tive linkages between users and manufacturers. The Com-
mittee feels that there is urgent need for close inter-action bet-
ween the CEA, NHPC NTPC and their consultants on the one
hand and BHEL, ILK and’ other indigenous manufacturers on
the other, in order to speedily incorporate in the design of the
equipment, the operational experience gained from the first few
units of a particular design which has gone in line. The Com-
mittee recommends the setting up of a formal consultative
machinery comprising senior representatives of the various con-
cerned agencies viz. the manufacturers, consultants/designers
and the users to ensure that the experience gained from the units
in operation is regularly fed back and incorporated into the
design and manufacture of the new units. Such a consultative
machinery should function preferably under the Chairmanship
of Member (Thermal) of C.E.A.” (p. 130).

6.13. On being asked whether a committee consisting of representatives
of manufacturers, users and Central Government agencies in this field should
not be set up to advise on modifications to be made in the designs of new
equipment to be manufactured in the country, the Chairman, BHEL stated
“that: —

“At present there is a Committee consisting of representatives of
Instrumentation Ltd., Kota, BHEL, plus the collaborators also,
so that the best of the brains is there. We are going from site
to site, and whatever good things are coming out, they are being
standardised in the form of standard modifications. All these
things are being effectively done to the satisfaction of the cus-
tomrers; we are getting the certificate from the customers.”
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LQuality Control

6.14. The Department of Power have informed the Committee that-
although various State Electricity Boards carry out inspection of the equip--
ment during manufacture and erection, the same has not so far been satis—

factory and inspection of plant and equipment manufactured by ILK/BHEL .
has not been carried out to the desired extent.

6.15. Asked if the indigenous suppliers of power equipment are con--
tractually bound to honour the quality assurance standards and make good
the loss and compensate the purchasers of power equipment in the event

of poor quality of equipment or defects in designs etc., the Department of
Power stated (Dec., 1980) :—

“Any reputable supplier.of plant and equipment has to have a de-
tailed programme of quality assurance control and testing of
the equipment manufactured by him. The equipment deliver--
ed by them is covered by guarantee for proper design and manu-~-
facture etc. for a particular period. In case of failure of the
equipment during the guarantee period on account of defective
supply or workmanship or design, it has to be replaced by the
supplier. The supplier, however, is not required to compen-
sate the purchaser for the loss suffered by him on account of
defective eequipment. He is only liable to pay liquidated
damages for delayed supplies or penalties on account of non--
fulfilment of specified efficiency etc.

'NTPC have developed a comprehensive quality assurance documen-:
tation for quality control of the equipment during manufacture,
erection and commissioning in respect of the Super Thermal
Power Stations being set up by them. BHEL have also been
advised to prepare their quality assurance documentation and
circulate the same to the State Electricity Boards for their in-
formation. In addition, a draft Model Contract is being fina-
lised by C.E.A. providing for specific provisions regarding
quality assurance programme between the manufacturer and
the State Electricity Boards. This draft contract would be
circulated to all the State Electricity Boards for their guidance.”

Secretary (Power) stated during evidence (Jan., 1981) that as at
present, the contracts between the manufacturers and buyers
were not defined and each side found some reasons to blame

the other for delay in the supply of equipment and for any
defect,
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.Diversifications of Production Facilities

6.16. The Committee on Power headed by Shri V. G. Rajadhaksha has
:also stated in their Report that:—

“The Committee’s attention has been drawn to the deep concern
amongst many State Electricity Boards that BHEL’s monopolis-
tic position gives it disproportionate strength in fixing prices and
makes it somewhat indifferent to customer complaints regarding
delivery schedules, quality and after sales service. While
several of the complaints about BHEL’s performance do not
bear scrutiny, the Committee is of the view that there is a case
today for setting one or more facilities either in the public or
private sector to produce equipment which is today BHEL’s
exclusive preserve to that competition is festered. In order to
derive the benefit of standardisation the foreign collaborations
could be the same as BHEL's.

While at one time the power equipment market was too small to
sustain two manufacturers and the decision taken nearly a de-
cade ago to merge Heavy Electricals (India) Limited with
BHEL was corxect in order to derive the economics of scale,
the market today is much larger and is growing rapidly.
BHEL is also getting to a size at which, in the India milieu,
further rapid growth may make its managerial structure un-
wieldy and sluggish. The growth in BHEL should come by
more intensive use of its existing and planned production faci-
littes. There are also risks in putting all the power engineering
facilities in one company as any natural or man-made causes
such as go-slows or stoppage of production would give a severe
set-back to the economy,

If despite these arguments a decision is taken to confine further
growth to BHEL, then in order to resolve customer-supplier
problems it is recommended that BHEL, whose main task is
to feed the power utility industry, should come under the
administrative control of the Department of Power.”

6.17. Secretary (Power) stated before the Committee:—

“We certainly fe€l that the natural process of competition is the only
method to improve things and that is built up in any economy
only by having at least two, if not more, organisations doing
the same size of equipment. We would suggest it should be
based on different collaborations and the total capacity of the
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organisations should be 30 to 40 percent higher than what the
country requires. There can be an argument that the:addi--
tional capacity would mean blocking of funds, but that, I do
not think, would be big loss to the economy compared to the
cumalative loss in bad operation.”

~6.18. Defects in the indigenous power equipment have been reported by
almost :all the ‘Stite’ Electricity Boards (SEBs) and certain defects identified’
jointly by CEA, BHEL and SEBs have also been accepted by BHEL. The
Department of Power have stated that poor performance of power equip-
ment supplied by BHEL and TLK have resulted in high rate of forced out--
ages and lower generation.

-6.19. The Committee are informed that out of 16,200 MW sets manu--
factured  so far indigemously, 13 sets ' commissioned upto the end of
March, 1980 have been taken up for stabilisation work by a Central Team
of engnieers of Central Electricity Authority and indigenous manufacturers:
viz. BHEL and ILK and the defects had been rectified in 8 of them by
March, 1981; the remaining s¢ts were expected to be rendvated by June,.
1981, The performance of the renovated sets is stated to have shown
marked improvement since then.:  The. Commiittée recommend that the
Central team should prepare a' time-beund programme for rectifying the
manufacturing ‘defects -and design deficiencies In all the ihdigenous sets of
not-only -of 200/216- MW capacity ‘but alsc. of 110/120. MW capacity, on
which renovation work was taken up but has not yet been conrpleted.

(S. No. 65)

6.20. The Committee take note of the measures taken by BHEL for
monitoring the worknig of pewer stations, analysing forced outages and
other problems and holding consultation. with SEBs and CEA etc. in order
to draw up the inplement coordinated plans for stabilising the indigenous
sets. The- Committee -welcome these measures and hope that CEA will so
arrange that the SEBs draw the maximum benefit from these measures in
the interest of improving performance of their indigenous sets. (S. No. 66)

6.21. The Committee also recommend that while entering into foreign-
collaboration agreement the indigenous manufactorers viz. BHEL, ILK etc.
should make sure that the design of the equipment for which the agreement
is being made suits Indian conditions. (Serial No. 67)

6.22. The Committee are informed that on the basis of thé  experience
gained in carrying out renovation of the 13 sets already identified for the
purpose, subsequent sets under manufacture by BHEL are"being modified
at the manufacturing/erection stages to prevent similar problems arising in
future. Phe Committee feel that, as soggested by Rajadhysksha Comumit-
tee, the ldeal arrangement to bring about improvement in the design and
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new equipment, The Committee sugpést that the system of
nachmeryonthesehnushouldbeinwnnuﬂy ite ‘in the
larger interest of producmg quahty eqmpment in the country. (Said 68)

6.23. The Co-mf(ee dre it to ‘note that ‘at Fmen’( there is mo
confrachial obfigation on the manufiacturers to ensure that the cqupment

supplied to power units glves trouble free service. Such an obligation is a
normal feature of aiy ¢onimercial trin3hction. Thie Continittee are informed
that CEA are now finalising draft ot a Model Contrac]tlprovldm'g for specific
provisionis régarding quality assurance pmé‘mmg between the manuﬁnc-
tarers aiid the State Eleclricify Boards ‘and, ‘stter” findlisation, the 'draft
will ‘be “circulated {6 all ‘the Stale Efeétnelt liparas Ibr ﬂmr ”d:'iilée
BHEL lifive o' Been ‘ddvised tg prepiire ﬂlei{' “quality aSsunan aSsunance documen-
tation' and” éirculate it to SEBs for their mermaGOn. “The Cqmmlttee h0pe
thit the’ Modél Contract will be fidalised at an early dite and Stite’ Electri-

city Boards ‘dvised’ to' execute a formal ‘confrict on flie standard Hines. for
etich’ traisaction 'and enforce it to ensure fimely supply of equlpment of
gearanteed qualify and design. (Serial No. 69)

6.24. The Departmeiit of Power ‘Wive inforiied ‘thée Committee tht
although various State Electricity Boards carry éuf filspection of power
eqmpment during manufacture and erectlon, the inspection has not been
carried’ out to ‘the’ cfésnred extent. “The Commiitee feel iat ‘ins’pectlon of
power plant and eqlnpment is a h&hl speualised ]ob and it is doubtful
if ‘all the Electﬁcity Bodrds would be in a posiﬁon to set up an inspectiom
éell in “their” orgamsatlon capable “of conduétmg ngorous inspection of 2
satisfactory nature. The Comnnttee ‘would tllerefore sh’ggwt that Central
Electriuty Authiort ty should take 'Stockof ‘the” expei'hse and ‘facilities avail-
able ini the various State Efectrlcffy Boards and eVolve a ]61nt mechanism
in consultation’ with ‘ the ﬁonrds fm' conductmg Im?éctlon during
manufactute and erection’ of poWer eqﬁlpment lf"‘ @’ mechanism is mot
evolved, the inspection by State Electricity Boards may continue to be
unsatisfacory with consequent effect on generation efficiency. (Serial No. 76)

] 6.25 Many State Electnc,lty Boards are stated to have held BHEL's
monopohshc pos;non as a reason for matisflact (pﬂllty of power cquip-
ment manufactured by them. The Rajadhyaksha Committee on Power have
made out a case for setting wp one or more facilities either in the public or
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private sector to produce power equipment to foster competition with
BHEL. Secretary (Power) has also emphasized the need for having atleast
two, if not more, organisations to produce power equipment in order to
improve the situation by the matural process of competition, While the
Rq;adhypm Mﬂee have suggested that the foreign collaborations in
the new rpnuh;:tmng unjts could be the same as BHEL’s Secretary
(Power), feels that the new units should be based on different collabora- -
tions, The Esﬁmales Commlttee have gone into this matter. They feel
that another umit to he set up .in public sector would mot only bring about
mmrovengnt in qllallty through competition but would also accelerate the
pace of produchon to meet the exp:mding needs of power sector. The
Committee recommend that this aspect may be examined critically and
dlrpasslonately. (Serial No. 71)

B—Delay in Supply of Equipments

6.26. It is seen from the material furnished to the Committee that there
have been slippages in the commissioning of a number of power projects and
many of the on-going power projects are behind schedules. In many
cases, the slxppages have been attqbuted to delays in.the supply of equip-
ment by main eqmpment supplier viz. Bharat Heavy Electricals Ltd.
(BHEL) and Instrymentation Ltd., Kota (ILK). Some of such units
where the delays have been attributed to the delays in the supply of equip-
ment are Faridabad Umt-3 .Obra Unit 12-13, Tanda Units 1,2,3 & 4,
Badarpur Stage-I‘II (Unit 5) Santaldih etc.

~ 6.27. It has been stated in the Report of the Committee on Power
(Rajadhyaksha Committee) :—

“In practice, a problem which has frequently occured is the bunch-
ing of orders when manufacturers are asked to supply equip-
ment for a number of projects at about the same time. While
the plant capacity of BHEL, therefore may appear to be
adequate to iulﬁl the generation programme during the next
deca;le past ¢xperience shows that there have been slippages

Tangipg from 18 to 24 months in tfulﬁllmg supply contracts.
BHEL has tried to make up these gaps by substantial unports

On the other hand, there have also been cases in which equipment
supplied by BHEL has been lying in crates for years at the site
because the SEBs were not ready to start erection. Any gene-
ral conclusion that all pro;ect delays ‘have been on account of
late deliveries by BHEL ‘cannot, therefore, ‘be supported.”
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6.28. Explaining the reasons for delays in the supply of equipment to

power stations by BHEL, the Department of Power have stated in a note
(December, 1980):—

“The reasons for delays in supply of equipment by BHEL could be
broadly classified under the. following:—

(1) Inadequate manufacturing capacity for crii}cal piping and
pressure parts,

(2) Powers cuts in Tamil Nadu,

(3) Shortage of wagons for despatch of materials,

(4) Delay in finalising of engineering details for piping by Pro-
ject authorities.

(5) Delay in the receipt of imported as well as indigenous com-
ponents and raw materials.”

6.29. Asked whether in view of projected increase of 20,000 MW in
installed power capacity during Sixth Plan and 30,000 MW during Seventh
Plan, BHEL and ILK had the necessary capacity to meet the additional

rdjuirements of power equipment, the Department of Power stated in a
note ' (Dgcember, 1980) that:—

“The Government’s general policy in the matter is that the indi-
genous production should be able to meet as much of the
requirgment as possible and selective imports could be resorted
to, wherever con51dercd neccssa.ry In the case of prolects

mg the funds the equxpment for the pro;ccts would be pro-
cured in accordance with the procedurc laid down in the agree-
ment signed with the financing agency and in that process some
of the equlpment to be installed might be imported. .. .As far
as ILK is concerned, it may be mentloned that for man.u:fac-

turing of control and mstrumentatlon eqmpment there are
other manufacturers in the ﬁeld."

6.30. Asked if BHEL and ILK have the necessary expertise to mana-
factyre all types of equipment, the Deptt. stated:—

. “BHEL and ILK have the necessary expertise to manufacure most

' of the equipment reqmrpd for the country’s power programme.
However, BHEL is yet to acquire the technology for Lig-
nite Fire Boilers and bulb turbines for hydro projects.”
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6.31. Regarding the capacity of BHEL to meét the reqliireménts of
power sector, Chariman, BHEL stated before the Committee (Jan., 1981):—

“At present we have orders to fulfil our wpamy upto 1981-82.
In Hyderabad Unit, we don't hiave esouph ordess, although we
can manufacture 6 sets of 120/110 MW every year. At
present, we are shoit of orders. In 1982-83. we have got
firm qrders for 7 members of 200 MW, We expect to get
orders for 3 more units which include Wanakbori which is
coatroversial . EvenlfwegetordersforZOOMWsctmore
we can supply it. By 1983-84, our expansion programme will
becomdandwewﬂlbemapomontomly 11 units
of 210 MW and 3 setsotSOOMWbutwehavegotorder for
one set of 200 MW and we are éxpeiting orders for 8 more
sets. For 500 MW we don’t have any firm order but we are
anficipating order for 2 sets. Even then, we can manufacture
3 more units of 200 MW in the same year. In 1984-85 we
have capagcity for 11 units of 200 MW and 3 units of 500
MW, but we don’t have any order’s at present. . . .All these
matters are under study and there ‘is perfect coordmatxon with
the CEA and the Ministry of Power.” e
6.32. Asked about the requirements of power equipment during 1980—

85 and whether BHEL had adequate capacity to supply the same, Sec-

retary (Power) stated before the Committee:—

“For 'the petiod 1980—85, the number of units to be’ dommissioned
is 200 MW umts—43 120 MW units—2, 110 MW units—18
4hd 60 MW units—S5. The! are all committed for timely deli-
very. There have been some cases of slippage in the past,
but for the future I cannot say anything.”

Secretary (.Power) also stated (Jam., 1981):—

“In my vlew thc capac1ty is what is pnoduced and not what is
writtén on paper Last year and this year also I believe, only
[ turbines will roll out of our shops which mean 1200 MW.
We may increase it later on but if you expect that from 1200
MW we will go to 2500 MW in two years, I would have
reservations. In ordér to assist deveiopment of capacity,

we are even preparing a fifteen year plan so that the industry
knows our future requirements.”

cesee e

6.33. Chairman, BHEL, however, stated:— .

“From 1981-82 up to 1986-87, the total of firm orders available
with me for delivery is only 18 for 200 MW.”
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6.34. The following Table shows BHEL’s production capacity up to
1988-89 (as communicated by Deptt. of Heavy Industry).

BHEL Production Capacity (Dec., 1980)

(Figures in MW)
. Year Thermal Hydro Zotgl
1979—84 :
1979-80 . . . . . . 2280 950 3230
1980-81 2430 950 3380
1981-82 , 2430 950 330
1982-83 3220 1100 4320
1983-84 . . . . . . . . 4220 1350 5570
14580 5300 19880
Nerr . 13230 4700 17930
1 984—389 :
1984-85 . . . . . . . 4220 1500 5720
1985-86 . . . . . . . . 4220 1500 5720
1986-87 . ) . . 4220 1500 5720
1987-88 . . . . . . . 4220 1500 5720
IM . . . . . . . . 4220 1500 5720

21100 7500 28600

Nerr . 19100 6750 25850

6.35. From a statement furnished by Deptt. of Power showing the
thermal equipment manufactured by BHEL since 1976-77 and the orders
for thermal equipment outstanding at the end of the year, the following
picture emerges:—

' Manufacture Orders
during the  outstanding

Year year (MW  at the end
in round of the year
figures) (MW in

round

figures)
1976-77 . . . . . . . . . 800 5200
1977-78 . . . . . . . . . 1600 5700
1978-79 . . . . . . . . . 1600 6700
1 979-80 . . . . . . . . . 1500 5900

1980-81 . . . . . . . . . 2400 4500
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At the end of 1980-81, orders for 54 hydropower sets were also pending

with BHEL, as against a total production of 69 such sets during the last
5 years (1976—81).

6.36. In a subsequent note furnished to the Committee Deptt. of
Power intimated (March 1981) that the position regarding placement of

orders ffor power equipment with BHEL for the next five years was as
follow:— |

'

(Position as on 20-1-81)

Thermal Hydro Total
MW MW MW

“Total eqpt. regd. for the lPower plan 30—85 as per Report
of Working Group on Power Dev. 1980-81 to 1984-85

(Aug. ’80) 15148 5115 20263
“Orders Recd. by BHEL . . . . . 12912 4374 17286
Eqpt. supplied before plan period . . . 5740 2419 8159
Eqpt. to be supplied durmg the plan penod for the power

plan 1980—85 . . 7172 1955 9127
Eqpt. for which orders are yet to be placed . . 840 500 1340
Eqpt. for which orders have been placed on foreign supplier 1396 204 1600®

*In addition, equipment totalhng to 37 MW (small Hydro sets) to be arranged indigenously

6.37. During his evidence, Chairman, BHEL referred to huge out-
standings against the State Electricity Boards for orders already executed.
According to a statement furnished to the Committee, the tota] outstandings
at the end of January, 1981 were Rs. 101.1 crores. Chairman, BHEL stated
that:—

“While nobody pays us interest on overdue payments, I have to
pay 15 per cent interest to the bank, if I take money from
them.”

6.38. Secretary (Power) Stated:—

“We entirely agree that every supplier, whether in the public or
private sector must receive payment in time. First, we must
accept this philosophy that it has to be purely a commercial
relationship. But unfortunately, we have not developed pro-
per contract specifications, scope of supply etc. For example,
and when the pieces are being delivered, the payments have
to be made and should be made if they are in right sequence.”
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. 6.39. Asked if Planning Commission could not pay directly; to the
fBHEL the representative of the Planning Commission stated:—

“Between the State Governments and BHEL there have been cer-
tainly some difficulties. Initially we used to have meetings
with the Ministry of Finance, each Electricity Board and have
this problem settled. We did it in the case of a State in 19785,
we have Rs. 45 crores directly after cutting it from the Central
assistance, but we cannot do it always without the concurrence
of the State Government.”

6.40. The commissioning of a number of power projects has been de-
layed because of delayed supply of equipment by indigenous manufacturers,
particularly BHEL. One of the reasons for delays in the supply of
equipment by BHEL is stated to be inadequate mianifacturing capacity
for critical piping and pressure parts, though according to Rajadhyaksha
Comnmittee the plant capacity of BHEL appeared to be adequate to fulfil
the generation programme during the next decade, Taking into considera-
ition the projected increase in installed capacity of 20,000 MW in Sixth
Plan and 30,000 MW in Seventh Plan, the country would require on an
average power equipment of about 5,000 MW every year. The present
production capacity of BHEL is about 3,400 MW per annum up to 1981-82,
and it is likely to be 4,000 MW in 1982-83, 5,570 MW in 1983-84 and
5,720 MW during 1984-85 to 1988-89.

Secretary (Power) stated during evidence that during each of the years:
1979-80 and 1980-81 only 1200 MW equipment rolled out of BHEL.
works. But the actual production of thermal equipment during 1977-78,
1978-79 and 1979-80 was between 1500 to 1600 MW, in 1980-81, it rose
to 2400 MW; leaving orders to the extent of 4500 MW (Thermal) outstan-
ding. As regards hydro sets it is seen that BHEL has outstanding orders
for 54 Hydro sets at the end of 1980-81 as against a total production of 69
sets during the last five years (1976—81).

6.41. However, Committee cannot but agree with the observation of
Secretary (Power) that “the capacity is what is produced and not what is
written on paper”. Tt is rather difficult to imagine that BHEL will be able
to step up its net production to 5,000 MW per year in the near future
which is the estimated requirement for the Sixth and Seventh Plans.

6.42. After going into the whole matter, the Committee cannot help
feeling that it would be rather risky if the country depends only on BHEL
for the supply of entire equipment required indigenously for the execution
of power plan during the period 1980—90. The Committee would suggest
that a critical review of the actual production vis-a-vis installed capacity

in’ BHEL should be undertaken immediately by the Department of Power
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in conspitation with BHEL and other connected organisations to determime
whether, (i ithe light:-of past experience, BHEL can be relied upon .4
deliver. the. equipment on schedule to keep pace with the plan. It would, im
the Compmitteg’s, opipion, be. hetier to err.on the right side.mad provide for
slightly higher mannfacturing capacity in the gountry than the actual need
and,it wopld be prefexable fp set.mp.avother unit.in public sector. In this
comnection, the Commitiee wopld Jike to . draw attention to. their recom-
mendation on _the subject earlier in-this chapler. (Serial No.. 72)

-~ 6:43BHEL'Is $tifed to' be ‘deficiélit in teéhnology for Tignite fire boil-
ers aud bulb turbines for hydro projects. It is also stated to be short of
capacity for cirtical piping and pressure parts. The Committee would
recommend . that : the areas in-which BHEL lacks technology or capaclly
showld receive urgent attention of - tbe Gevernment. (Serial No. 73)

6.44. “The Rnpdhyaksln Commlttee have pointed out that a problem
which Jhas frequently.. occurred is the bunching of orders when manufac-
tyrers, are asked .to supply equipment for a.number of projects at the some
time, This should not be a problem difficult of solution if a proper plam-
ning is made by the CEA, Central Public Sector Undertakings in the field
of power and State Electricity Boards. The Committee would expect
the M to impress upon all these agencies .the meed for a proper
planning to. avpid bunching of orders. (Serial No. 74)

6.45. The Committee note that Bharat Heavy Electricals Ltd. is facing
difficulty in getting payments from State Electricity Boards and the outstan-
ding amount as at the end of January, 1981 was Rs. 101.1 crores. Secre-
tary, (Power) has stated that the model contract being prepared by them
will take care of these details viz. that the equipment is delivered in right
sequence and the payment is made promptly. The Committee would lile
the Department of Power and CEA to look into this genuine difficulty of
BHEL and evolve an armangement which will enable BHEL to receive
payment for the equipment supplied to SEBs and other- agencies without
delay. (Serial No. 75)



CHAPTER BII

CENTRAL ELECTRICITY AUTHORITY

TR
'A—Role and Functions

7.1. The Central Electricity Authority (CEA) is a statutory organisa-
tion constituted under Section 3 of .the Electricity (Supply) Act, 1948.
Itcamemto existence in 1951 as a part-time body and continued with this
status quo upto 1974 During this pesiod, most of its functions were
discharged by the Central Water and Power Commission and its predeces-
sor organisations. With the creation of a separate Dcpartment of Power
and the bifurcation of the Water and Power Wings of the Central Water
:and Power Commission, the Ceneral Electricity Authority became a full-
‘time body in 1974. Administratively, the Central Electricity Authority
is under the Department of Power. o '

7.2. The CEA is vested with a number of statutory responsibilities of
‘which some of the principal responsibilities are to:—

(i) develop a sound, adequate and uniform national power policy,
formulate short-term and perspective plans for power develop-
ment and the activities of the planning agencies in relation to
the control and utilisation of national power resources;

(ii) Advise any State Government, Board........ on such matters
as will enable such Government, Board to operate and main-
tain the power system under its ownership or control in an
improved manner............ ”

(iii) Advise the Ceneral Government on any matter on which its
advise is sought or make recommendation to that Govern-
ment if in the opinion of the authority the recommendation
would help in improving generation and the utilisation of elec-
tricity.

7.3. Under the Electricity (Supply) Act, 148, the CEA is required to
carry out techno-economic appraisal of power projects costing more than
Rs. 1 crore. Apart from the statutory responsibilities, the function of
providing Consultancy services in the fields of plannming, design, and opera-
tion of power plants and power systems has developed on CEA.

101
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7.4. The views expressed by some of the State Governments/State
Electricity Boards on the functioning of CEA are as follows:

“CEA has been performing only functions which are only minor.
CEA should play a more positive role in the formulation of
the energy policy in the 15 Year Power Plan planning, setting
up of Super Thermal Power Stations dand the nationa] grid,
planning of the manpower and its training etc. This can be
done if CEA is manned by suitable and adequate number of
persons with suitable specialisation, field experience and fore-
sight enabling them to take quick decisions and also given
adequate power.”

“It is felt that the projects submitted by the State are being sanc-

tioned so late that the demand of electricity has since long
over-shot the availability.”

“The CEA may scrutinise project proposals with a more pragmatic
approach and accord techno-economic clearances within a
time-frame. The procedural requirement and norms of Pro-

ject Reports may be further rationalised and enumerated to
save time.”

“While eflorts have been made by CEA to fulfil some of the func-
tions, it has been observed that generally in the working of
the CEA, States have not been allowed due participation or
taken into confidence and effective policy and implementation
measures are not drawn out with the help of the representa-
tives from the SEBs which results in poor implementation.”

“In practice it is found that the CEA is unable to get things done
and clearance issued quickly. The fact that new power sta-
tions have problems of plant availability and maintenance
problems would also point to a technical inadequacy. The
fact that in the past power planning was inadequate leading
to inadequate investment and delay in investment in the sector
would also indicate to a certain extent inadequacy on the
part of the CEA. The CEA should be strengthened to fulfil
the role expected of it and it should ensure that power plan-
ning and provision of plant and machinery is adequate both
in quality and quantity.”

7.5. In the course of discussions during tour the representative of 2
State Government and State Electricity Board stated that the cadre in the
CEA had grown centrally and the officers there did not have adequate
field experience. It would have been better if more officers had been
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taken from States on deputation to give practical bias to the handling of
problems by CEA. There was a certain percentage of posts in CEA
filled by drawing officers from States on deputation. This percentage
should go up. Even existing percentage was not filled up fully. A study
should be made as to why even the existing percentage of posts reserved
for State officers was not being filled up.

7.6. As regards the competence of CEA to give guidance to States it
was stated that the States did not depend on CEA for guidance in times
of difficulty as CEA was not considered competent enough to guide them.

7.7. It has been stated by an Expert on Power that central Electricity
Authority should concentrate on matters of policy, maintenance techniques
etc, instead of being an appendage to the Ministry of Energy (Department
of Power). CEA should act essentially as a policy making body and
should not concern itself with design consultancy work etc.

7.8. Another expert on power has stated that CEA should be the
national body for policy formulation, planning and coordination in the
field of power development. CEA should also play an important role in
the quality assurance of Power Stations.

Natioral Power Policy

7.9. On being asked if the CEA has since formulated a national power
policy, the Department of Power stated in a note (December, 1980):—

“——the policy for power development has followed an evo-
\ lutionary process. The national power policy flows out of the
various techno-economic studies that are carried out from
time to time by the CEA in connection with resource assess-
ment, plan formulation techno-economic appraisal of projects,
planning for hydro and thermal power development planning

of transmission systems, planning of rural electrification pro-
gramme etc. These normally get incorporated in the discharge

of responsibilities by the CEA and the Department of Power.”

7.10. Asked whether the Central Electricity Authority had been able
to play an effective role in the field of formulation of policies, planning,
rescarch and development and coordination, Secretary (Power) stated
before the Committee:—

“So far as division of responsibility is concerned the responsibility
of policy making is that of Government and that is discharg-
ed by the Ministry for the Government. The Central Elec-
tricity Authority is the planning body. It is an advisory
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body to the Government and it has also got certain statutory
functions———”

As regards the total gamut of responsibility of CEA with regard
to planning, research and development, coordination etc., this
issue has been gone into in a very great detail by the Com-
mittee of Power (Sept., 1980). It has already submitted a
voluminous Report. All these recommendations, at present,
are under examination. We have not taken a final view on

that because they may need some amount of restructuring of
CEA also.”

7.11. When during evidence attention of Secretary (Power) was invited
to Section 3(1)(i) of the Electricity (Supply) Act 1948 which cast the
responsibility to “develop a sound, adequate and uniform national power
policy” on CEA, and to his -stand that policy planning is the function of
the Ministry, Secretary (Power) stated: — z

“A bit of overlapping will always be there. And this Act was
amended in 1976. The words added were and particularly
coordinate the activities of planning agencies ”

7.12. The Committee pointed out that 1976 amendment added certain
responsibilities; it did not take any responsibility away. When the Com-
mittee asked whether it would not be proper that planning should be done
by CEA, the witness replied that “It is completely done by them.” When
the Committee expressed a fear that planning done by the CEA was fur-
ther scrutinised by the Ministry, Secretary (Power) stated that “Planning
is a continuous exercise there is a lot of to and fro movement.” When
he was asked to reply with special reference to “Power Planning (Policy)”,
Secretary (Power) stated:—

“The policy is laid down by the CEA, the plan is finalised by the
CEA————We have to involve the Planning Com-
mission and others. There are lots of meetings. Supposing
they come out with a plan on which lots of objections are
raised, it would become infructuous. We have to have a
document which has the support of all concerned.”

7.13. The Committee on Power (Rajadhyaksha Committee) have
stated in their Report:—

“The CEA has recently begun to make efforts to strengthen the
staff and widen its sphere of influence and has set up a good
system for monitoring the performance of thermal generating
stations. It has, however, a long way to go before it can be
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said to be playing the kind of critical role that it was set up
to perform. It is hamstrung by the rigidities of Government
procedures in filling posts, sanctioning studies and is finding
it difficult to get good men either permanently or on deputa-
tion. In short, as matters stand today, there are, largely on
account of the past shortcomings of the C.E.A., no well con-
ceived, coherent, comprehensive and agreed policies for the
development of the power industry in all its aspects.”

Status of C.E.A.

7.14. Central Electricity Authority is an attached office of the Depart-
ment of Power (Ministry of Energy). The ‘order’, dated 19 April 1975,
declaring the office of the Central Electricity Authority as an ‘attached
office’ was issued by the Ministry of Energy/Deptt. of in following terms
by an Under Secretary to the Government of India:—

“It has been decided to declare the office of the Central Electricity
Authority as an Attached Office of the Central Government
under the Ministry of Energy (Deptt. of Power) with effect
from the 11th October, 1974.”

7.15. Section 3(6) of the Electricity (Supply) Act, 1948 lays down
that: —

“The Authority (CEA) may appoint a Secretary and such other
officers and servants as it considers necessary for the perform-
ance of its functions under this Act on such terms, as to sala-
ry, remuneration, fee, allowance, pension, leave and gratuity,
as the Authority may, in consultation with the Central Gov-
ernment, fix.”

Section 4A(1) provides that:—

“In the discharge of its functions, the Authority shall be guided by
such directions in matters of policy involving public interest
as the Central Government may give to it in writing.”

7.16. Asked if it is not anomalous to call a statutory organisation to
be an attached office under the Deptt. of the Government”, Secretary
(Power) stated before the Committee:—

“It is not CEA which is the attached office. It is the office of the
CEA. This is an office order issued in 1975 vetted by the
Ministry of Finance. Basically what they mean is that they
are going to deal with clerical strength and various office ad-
ministration problem. They would be on the concept of an
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attached office, as far as pay scale etc. working are concern-
ed.————When we say C.E.A,, it is a body of five to six
full-time members and a few part-time members. It is that
body which is C.E.A.”

7.17. Secretary (Power) added that “It (CEA) is an independent
organisation. This is working very smoothly.”

7.18. Asked whether the Central Electricity Authority as at present
constituted, had been able to mobilise the best available talent to be able
to provide leadership to the State Electricity Boards in technical matters
and whether the State Electricity Boards to look C.E.A. for advice and
guidance in technical and managerial matters, Secretary (Power) stated:—

e the real problem has bzen in finding good people from
State Electricity Boards. We do want to have people with
good field experience. That is why a certain number of

- posts have been kept reserved for people who come on deputa-
tion......... But when people are selected, they have not
been showing much enthusiasm except a few individuals who
might be belonging to Delhi area......... Housing is a big
problem. They are not able to get a house with 15 per cent of
HRA given by the Govt. of India...... So the Dpeople refuse
to come and most of the posts are lying vacant, We try to make
ad hoc arrangements from within our own organisation. The
purpose for which posts have been reserved has not been
achieved.”

7.19. The Committec pointed out that some State Electricity Boards
have said that CEA  as an apex body, should have a repository of experts
and whenever they need a particular expert, CEA should be able to make
available the services by the expert. Secretary (Power) stated that “in
principle, we do agree to that. But only upto a point. For every little
thing, you cannot go on spoon-feeding them and give guidance......... As
regards pooling of experts at the level of the Cenral apex body,
for example, at th e level of Chief Engineer, we have kept 50 per cent
posts to be filled in by people from the State Electricity Boards. The
intention is that we get better people with more field experience so that
they would be more helpful to them. But duve to housing problem in
Delhi, they refuse to come here. We are not able to achieve that purpose.”

7.20 As regards the SEBs looking to CEA for guidance, Secretary
(Power) added (Jan., 1981):—

‘“We do guide them to the extent possible. We have improved the
total power generation in India from 42 per cent to 48 per
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cent. From November/December last year, we have been
able to improve power generation to the extent of 20 per cent
over the period of previous year. It has been achieved by
Central efforts.—————If somebody approaches them in 100
cases, he gets guidance in 90 cases, in 5 cases his views are
rejected and in five cases his views are not totally agreed to,
that may happen, but not otherwise.”

Techno-economic approved to Power Schemes.

7.21. Under the Electricity (Supply) Act, 1948, CEA is required to
carry out techno-economic appraised of power projects costing more than
Rs. 1 crore. Asked how many power projects were received for techno-
economic appraised during 1979-80, the number of schemes to techno-
economic approved was given during 1979-80 and the maximum and
minimum period taken, the Deptt. of Power stated in a note (Oct., 1980):

“60 power schemes comprising of 27 hydro, 11 thermal and 22
transmission and distribution schemes were received by CEA
during 1979-80. Of these, 15 schemes (2 Hydro, 2 thermal
and 11 Transmission and Distribution schemes have already
been techno-economically appraised and accorded ‘approval by
the CEA. The remaining 45 Schemes are in various stays of

examination,

The time taken by CEA for techno-economic appraised and clear-
ance of 56 schemes for which approval was accorded during
1979-80 reckoned from the date of receipt of first project is

as under:—

6 months and under—10 schemes.
7 months to 1 year—15 schemes.
1 year to 2 years—15 schemes,
more than 2 years—16 schemes.

A few schemes have. been cleared in a period of two three months
and a few have taken 4 to 7 years. The schemes which have
been techno-economically appraised and cleared for short-
duration were well formulated onmes with adequate investiga-
tion and studies. The schemes which took longer periods
for techno-economic appraised required further investigations
and studies and preparation of revised project reports and
estimates. In a few cases, certain other aspects like inter-
State problem, agency for construction etc. required resolu-

tion.”
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7.22. Asked if any period has been fixed by CEA to appraise and
approve such schemes, the Deptt. of Power stated in a note that:— ‘

“CEA has not fixed any period for techno-economic appraisal and
approval of schemes. The time taken varies from scheme to
scheme depending on the nature of scheme, the techno-econo-
mic soundness of the proposal and the detail in which the
project report has been prepared.”

7.23. Regarding time taken for clearance of projects by CEA, Secre-
tary (Power) stated during 2vidence:—

“If the feasibility report is a document well-prepared containing all
the relevant data, then we will be able to clear the thermal
scheme in 3 to 6 months and the hydro scheme in about 6 to
12 months.”

7.24. The witness added that in regard to thermal schemes, a standard
had been evolved and there was no problem. But in hydro “our expe-
rience is that we still get very inadequate, very sketchy reports. The CEA
is wondering whether it has to educate them on the form in which this
feasibility report is to be made. There are cases which are continuing
for years together.”

7.25. The Central Electricity Authority (CEA) is a statutory body set
up under the Electricity (Supply) Act 1948, inter alia, to develop a sound,
adequate and uniform national power policy, formulate plants for power
development and coordinate the activities of planniag agencies in relation
to the control and utilisation of national power resources. It is expected
to be the main adviser to the Central Government as well as to the State
Electricity Boards and other organisations engaged in the generation, distri-
bution and transmission of power in the country. But the reports reach-
ing the Committee from SEBs and non-official circles suggest that the CEA
is merely an appendage to the Department of Power; it has not played
any major role in policy formulation; it has failed in the field of planning
as well as implementation it lacks techmical adequacies and adequate
powers und has not cared to take States into confidence or allowed them
due participation in the formulation of policy or implementation plants.

7.26 From the contradictory statements made by the Ministry of Energy
(Deptt. of Power) before the Committee, it is obvious that a confusion
prevails i nthe Ministry about the role of the CEA in the formulation of
national power policy, and on wonder, because of this confusion. CEA
has, as giated by a State Electricity Board, not played a positive role in the
formulallon of emergy policy. While initially, giving evidence, Secretary
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(Power) took a position that responsibility of policy making is that of
the Ministry and the CEA is only a “Planning body”, but when his atten-
fion was drawn to the statutory provisions, he agreed that “the policy is
laid down by CEA”. . The Committee would like the Department of Power
not to confuse the role of the CEA in this regard and arrogate to them-
sclves a function which the Electricity (Supply) Act 1948 has clearly assign-
ed to CEA. One of the most important functions of CEA, under section
3 of the Act, is to “develop a sound, adequate and uniform pational power
policy” and it should be allowed to perform this function without any
obstacle. In this task the involvement of Planning Commission, Deptt.
of Power ang States and other organisations is, of course, essential and
should be brought about. )

(Serial No. 76q

7.27. The Central Electricity Authority is a statutory organisation with
powers to appoint a Secretary and such other officers and staff as it consi-
ders necessary for the performance of its functions, on such salary, re-
mumeration, allowances etc. as the Authority may in consultation with the
Central Government, fix [Sec. 3(6)].. But, the Committee are surprised
to find that the “Oiffce of the CEA] has been declared to be an “Attached
Office of the Government of India” under the Department of Power under
an Order (dated 19 April, 1975) issued by an Under Secretary of the
Ministry without reforming to the source of authority under which he issued
that order.  This shows that CEA has, as alleged been virtually made
an appendage to the Ministry.In an attempt to clarify the position Secre-
tary (Power) in his evidence stated that “It is not CEA which is the attached
office. It is the office of the CEA”. This is nothing but legal quibling as
it is difficult to imagine how “CEA” can exist or function without its
“Office”’. The Electricity (Supply) Act envisaged CEA as an apex organisa-
tion in the power sector to act as an adviser and consultant to the Central
and State Governments and a planning and coordinating body of all India
standing. In this scheme set out in the Act the Central Government’s role
and powers vis-a-vis the Central Electricity Authority have also  been
clearly set down. After considering all these matters the Committee are of
the view that the Ministry of Energy have no authority to declare a statutory
body like CEA, as “Attached Office” under the Department of Power. The
Committee would like that the opinion of the Ministry of Law be taken in
the matter, if necessary, and the CEA given its rightful status which is
essential if it has to discharge the onerous responsibilities assigned to it under
the Act..

(Serial No. 77)

7.28. A State Electricity Board has stated that the officers of the CEA
have grown centrally and lack field experience. Secretary (Power) has
admitted that even though a certain percentage of posts including posts of
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the level of Chief LEngineer reserved for officers of the SEBs to induct
people with field experience in CEA, CEA has failed to draw experienced
people from States because of unattractive terms of service like HRA elc.
The Rajadhayaksha Commiitee have also observed that CEA is hamstrung
by the rigidities of Government procedures and is finding it difficult to
get good men either permanently or on deputation. Against this back-
ground, if the SEBs do not consider CEA competent enough (o guide them;
it is not unnatural. The Rajadhyaksha Committce have recommended that
in order to attract able officers for SEBs etc. terms and conditions of ser-
vice of CEA officers should be substantially improved and their pay scales
delinked from those of other Central technical services. The Committee
feel that umattractive pay scales and allowances are partly the result oi
declaring CEA as an “Attached Office” of the Government of India and
for this the Department of Power are themselves to blame. Now when this
deficiency has been forcefully highlighted by SEBs and Rajadhyaksha Com-
mittee and admitted by Department of Power, the Committee expect that
the Department will look into this matter seriously and immediately amd
take measures necessary to attract and induct the best available talent in
the CEA so that the CEA becomes the repository of experts to whom State
Electricity Boards can look for guidance.

(Serial No. 78)

7.29. One of the statutory functions entrusted to the Central Electricity
Authority is to carry out techno economic appraisal of power projects
costing Rs. 1 crore. While according to the Secretary (Power), the feasi-
bility report containing all the relevant data in respect of i thermal power
scheme is expected to take 3 to 6 months for approval and the hydro
scheme about 6 to 12 months, it has been admitted by him that some of
the schemes have taken 4 to 7 years because the data furnished was not
complete. The Committee feel that at the present juncture when there
is imperative need to speed up the capacity addition to meet the growing
power demand in the country, it is necessary that the techmo-economic
appraisal of the schemes should be completed without delay. A large num-
ber of State Governments have also represented to the Committee that quite
a long time is taken by the Central Electricity Authority in clearing the
project and there are a large number of projects pending with the CEA
for approval. The delay in according techno-economic approval is
stated to have held up a number of projects sponsored by the States. The
Commi(tee find that while the States think that CEA is taking too long a
time in giving approval to their projects, the CEA attributes delay in
approveals to the incomplete data furnisehd by States in the project reports.
The Committee are unhappy at this kind of shifting of blame for delays on
each other. The Committee would like CEA not only to lay down in
clear terms guidelines for preparation of project reports which they appear
to have done in the case of thermal projects but not hydel projects, but also-
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take initiative to “indicate to” the SERs the manner of preparing compre-
hensive project reports givng complete data to avoid any delay at the
techno-economic approval stage. (Serial No, 79)

.. B—Orgaaisational set-up in the C.EwA. The Committee strongly feel

that CEA also have a responsibility to clear all projects referred to them
within a time schedule. No projects should as far as possible, remain pend-
ing more than 2 years. All objections and the additional information re-
quired with reference to any project should be communicaied to the States
concerned in one lot and not piece-meal. Where any data in a project re-
port is found wanting the CEA should sit down with the representatives
of the SEBs and help them fill the gap with a view to according techno-
economic aproval to the project without further delay. AII those projects
which are at present pending with the CEA for over two years should be
cleared within six months and in any case before one year. The Commit-
tee would like to be apprised of the progress in the clearance of the pend-
ing project together with the reasons for delay in the case of pending pro-
ject within 6 months.

7.30. The Electricity .(Supply) Act, 1948 has laid down that the Cen-
tral Electricity Authority shall consist of no: more than 14 members of
whom not more than 8 members shall be full time members appointed
by the Government. Of the full time members, one will be Chairman.

7.31. The Committee have been informed by the Deptt. of Power in
a note (Oct., 1980) that taking into consideration, the present work being
undertaken by the CEA, it has been functionally divided under Six Wings

as follow:—
1. Planning Wing
2. Hydro Wing
3. Thermal Wing
4. Power Systems Wing
5. Operations & Monitoring Wing
6. Economic and Commercial Wing,
7.32. Each wing is under the charge of a full-time member. The work
of these full-time members is coordinated by the Chairman.
7.33. It has been stated in a subsequent note by the Deptt. of Power
(Dec., 1980) :—
“The present sanctioned strength of the Centrai Electricity Autho-
rity is a Chairman and 6 members. At present, Chairman and
4 members namely Members Hydro Electric/Power Systems/
Operations/Economic & Commercial are in position. The

Chairman and members in position possess the requisite quali-
fications to perform effectively the functions prescribed in the

Electricity (Supply) Act, 1948.”
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7.34. Asked why CEA, which is charged with the responsibility of
playing a leading role in the field of power development in the country,
did not have full complement of members, Secretary (Power) stated before
the Committee (Jan., 1981):—

“Out of the two posts that are vacant, for one even orders were
issued and the man was to join. But he got heart attack and
now, he is having second thoughts. So, we are thinking of
another person. For the second post of Member, Planning,
which was created in 1979 we have not been able to find a
suitable person because it is a multi-disciplinary type of func-
tion.”

7.35. The Committee were informed (Jan., 1981) that one of these
two posts was created last year and the second fell vacant about 10 months
back on retirement.

7.36. Asked if the emoluments and service conditions for these posts
were not suitable to attract the right type of candidates, Secretary (Power)
replied: —

“To some extent, yes. Although in salary he may be getting Rs.
200 extra, he does not get certain type of facilities which he
would be getting in the State Electricity Boards. . . .The whole
issue has been studied by the Committee of Power chaired by
Shri Rajadhyaksha. These recommendations are under ex-
amination. Let us hope we will be able to find some solution.”

7.37. Asked if C.E.A. was facing any difficulty in working in the
absence of these two top men, Secretary (Power) stated that this was
something which could not be quantified. He added that the CEA’s work

had not suffered on this account.
7.38. The Committee on Power (Rajadhaksha Committee) have re-

commended in their Report that:—

“1. The Committee would recommend the continuation of all 5
members except the member for “Operation” monitoring. With
the creation of 5 REAs (Regional Electricity Authority),
detailed information would be flowing in daily from all agencies
connected with power generation and supply through the REAs
to the Board and putting together these 5 Reports could be
left to the Member (Systems) in the CEA. The Committee
would, however, recommend the creation of three new posts—
Member (Planning), Member (Research & Development),
and Member (Personnel) as these are all grossly neglected
areas and they need the concentrated full-time attention of
someone of the status of a member. The 5 Chairmen of the
REA’s should be ex-officio part-time members.

2. There should be at least two Chief Engineers under each mem-
ber looking after the major areas of responsibility and the
rest could report directly to the member.
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3. There has been a tendency to involve the Chairman and member
in every conceivable Board and Technical Committee. These
responsibilities take away so much of their time that they find
it difficult to get on with their substantive jobs. In most cases it
may be appropriate to depute the Chief Engineers who are func-
tional heads to represent the C.E.A.

4. The Committee recommends that in order to attract able officers
from the SEBs and later on from the REAs (Regional Elec-
tricity Authority) and REGCs (Regional Electricity Genera-
ting Corporations) to the CEA, both on deputation and ab-
sorption, the terms and conditions of service of SEA officers
should be substantially improved. For this, delinking of the
CEA and the REA pay scales from the other Central technical
services is necessary, Taking into account that the REAs and
particularly the CEA in its new role will be a high level orga-
nisation, contributing to policy making at the national level,
such differentiation would be fully justified.”

7.39. From the details of organisational set up and functions of various
wings of the C.E.A. furnished by the Deptt. of Power, it is seen that there
is a Directorate of Planning Wing which carries out techno-economic
appraisals of all power schemes costing more than Rs. 1 crore,  Similarly
there is a Directorate in Hydro-electric Wing and also in Thermal Wing
which carry out techno-economic appraisals. There is a Directorate in
Planning Wing for coordinating, monitoring and reviewing progress of
power scheme. There are identical Directorates in Hydro-electric, thermal
wings doing monitoring work. There are similar Directorates in Power
Systems Wing for operations also. In fact in Hydro-electric wing alone,
two Directorates viz. Planning and Construction Directorates are doing
monitoring work of one kind or the other.

Asked if this did not indicate duplication or even triplication of similar
functions in various wings of CEA, the Deptt. of power stated in a written
note:—

“Techno-economic appraisal of power schemes is a specialised
work requiring complete knowledge of the technical aspects
of the scheme as well as economy involved in proper selection
of material, size and type of equipment. sites etc. In view of
this techno-economic appraisal is essentially to be carried out
by in the concerned specilised wings and coordinated, by one 9f
the Directorate in the same wing. Coordination Directorate 1n
the Planning Wing views the power schemes in the context
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of overall planning on a national scale keeping in view the mix
of existing as well as on going thermal, hydro and nuclear
power schemes.

In :he same manner construction monitoring of thermal, hydro and
transmission and distribution schemes is carried out in the
respective wings where personnel with specialised knowledge
in their fields is available.”

It has fqrthcr been stated:—

“There has been considerable expansion in the functions and
responsibilities of the CEA Distribution and re-distribution of
functions of the different Directorates of the CEA is a con-
tinuous affairs. Recently, the Rajadhyaksha Committee which
examined the organisation and functioning of the CEA has
made some recommendations on the reorganisation of the CEA.
These recommendations are being looked into and necessary
action no doubt will be taken for reorganizing and rationalising
the distribution of work among the different Directorates of
CEA.

Staff Strength of CEA.

7.41. In reply to question Secretary (Power) informed the Committce
during evidence that the Staff Inspection Unit of the Ministry of Finance
had been studying the structure and staff strengh of CEA. They had
recently submitted their views with regard to two wings. Their report had
not yet been completed.

Timely Completion of Power Schemes . .

7.42. One of the statutory responsibilities of CEA is to assist in the
timely completion of schemes sanctioned under chapter V of the Electricity
(Supply) Act, 1948. It is, however, noted that between 1975-76 ana
1979-80, out of a total of 51 new thermal units and.65 new hydro units
sanctioned, only one thermal generating unit and two hydro generating units
were completed according to original schedule.

7.43. Asked if it did not indicate that CEA has failed to discharge the
aforesaid responsibility, the Deptt. of Power stated in a note that:—

“For speedier completion of power projects, Thermal and Hydro
Construction Monioring Directorates, headed by Chief
Engineers, were set up in the CEA. These Directorate closely
'"m_onitor the progress of various activities of the projects under

A'/"'construction and render requisite assistance to the Project
authorities in getting the material in start supply.—
*Senior Officers of the CEA also visit the sites and give guidance
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to expedite the commissioning of the units.————It would,
however, be relevant to mention that while the power planning
is the responsibility oi the Central Government, actual execu-
tion of the new schemes is under the control of the Stae
Govts./State  Electricity Boards who have the key rele for
earliest commissioning of the new projects.”

7.44. The sanctioned strength of the Central Electricity Authority is
a Chairman and 6 Members but at present the Chairman and 4 Members
are in position and the posts of Member (Thermal) and Member (Planning)
have been lying vacant for nearly a year at a time when thermal generation
and Power planning are at n critical stage. It is difficult to accept Secre-
tary (Power)’s view that CEA’s work has not suffered on this account.
The principal reason why CEA has not been able to draw suitable candidates
for these posts is that the salary and conditions of service are mot suffi-
ciently attractive. The Commitee are unable to appreciate why this defi-
ciency was not removed when it was already kaown to the Department of
Power. The Committee cannot but hold Department of Power responsible
for lack of planning and casual attitude for this State of affairs and would
urge them to take urgent steps to fill the vacancies without delay.

(Serial No. 30)

7.45. The Committee take note of the suggestions made by Rajadhyak-
sha Committee to re-structure and strengthen the CEA by creation of
certain new posts and re-organise the system of work and control in the
CEA. They would like the Department of Power to take final decision
in the matter expeditiously in the larger interest of efficient working of
power sector. (Serial No. 81)

7.46. There is a Directorate in planning wing of the CEA for monitor-
ing the progress of power schemes. Their are identicnl Directorates in
Hydro-electric wing, Thermal wing and Power system wing doing monitor-
ing work. In fact in Hydro-ele-tric wing alone, Planning and Construction
Directorates are both doing monitoring work of one kind or the other.
Similarly there is duplication of nrrangements in regard to techno-econo-
mic appraisal in various wings of CEA. Despite the denail of duplication
of work, it appears to the Committee that there is overlapping of work
and the allocation of work among various wings can be rationalised and
economies effected without loss of efficiency. The Committee would ex-
pect the Staff Inspection Unit of the Ministry of Finance, which is making
a study into the structure and staff strength of CEA, to look into the
matter and make recommendations for a scientific aflocation of work among
various wings with a view to avoiding duplication of work. (Serial No. 82)
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7.47. One of the statutory responsibilities of CEA is to assist in the
timely completion of power schemes. It is seen that out of 51 thermal
schemes sanctioned quring the last five years, only one scheme was com-
pleted in time, and and out of 65 hydro schemes, only 2 were executed
on schedule. From this the Committee are constrained to conclude that
pleted in time; and out of 65 hydro schemes, only 2 were executed

bility. (Serail No. 83)



CHAPTER VHI

MISCELLANEOUS
A—Training of Staff in Power Sector

8.1. Availability of adequate number of trained personnel for operation
and maintenance of power stations and Transmission and Distribution is
vita] to the efficiency of operations of the power system and the reliability
of supply. It has, however, been admitted by Government that “The train-
ing of personnel for Thermal Power Stations has been relatively neglected
in the past. With the introduction of units of higher rating of 120 MW
and 210 MW involving sophisticated ‘echnology, the training of operating
and maintenance personnel acquires critical significance. However, very
few Boards have full-time training Departments under officers of a suffi-
ciently high level for systematic level induction and in-service training
programme for their personnel.”

8.2. Asked if the technical level of technical personnel maintaining and
operating power stations is adequate keeping in view the progressive
sophistication of power equipment, the Deptt. of Power have :iated in a
note: —

“While some of the personnel are adequately trained for the jobs
being handled by them  others would need further training to
improve their skills for proper overation and maintenance of
the generating units. For training of operation and mainte-
nance personnel for thermal power stations, a Power Engineers
Training Society has recently been set up to look after the
training needs of the coun'ry in the power sector adequately.”

8.3. As regards the functioning of the Society, the Deptt. of Power have
stated in a note that:—

“Earlier four Regional Thermal Power Stations Training Institu‘es
were set up at Neyvelli, Durgapur, New Delhi and Nagpur in
the 'years 1965, 1968, 1974 and 1975 respectively ander the
CEA for training of engineers and supervisers of thermal power
stations. The Power Engineers Training Society was set up
to function as the apex na‘ional body for planning the training
requirements for the power sector in the country by coordinat-
ing the training programmes of the various Electricity Boards/
Undertakings and supplementing the same with its owp training
activities. The society was registered in March, 1979. The
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four Regional Therma! Power Stations Training Institutes were
transferred to the Sociey w.e.f. 1-1-1980.”

8.4. Thermal Training Institutes of the Society are running the fol-
lowing regular training programmes:—

(1) Induction level training course in operation to Graduate
Engineers joining thermal power stations.

(2) Induction level training course in operation to Operators join-
ing thermal powfzr stations.

(3) Advanced level training course for operators who have worked
for a few years in power stations.”

8.5. These training Institutes, when fully developed would be able to
train 400 operators and 200 engineers annually.

8.6 From a statement furnished by the Deptt. showing the number of
persons trained by the Thermal Power Training Institutes, it is seen that,
from the dae of inception til] 1979-80, 1144 Engineers and 1348 opcrators
had been trained in these Institutes.

"8.7 It has been stated in a memorandum submitted to the Committec:—

“The MSEB has a separate training departmen: under a Chief
Engineer for classroom and in-plant training which is proving
to be extremely useful. In fact the NTPC has recently deputed
30 Engineers for classroom and in-vlant training which is
proving to be extremely useful. Other States should also
follow sui- and send its existing operating Engineers for training
in the Four Training Institutes set up by the CEA and for
freshly recruited Graduate Engineers they should have their
own Training Department.”

8.8 The Rajadhyaksha Committee on Power have mags a number of
recommendations regarding training of operational and maintznance
personnel. Some of the important recommendations are:—

1. A special group should be appointed by the Deptt. of Power to
study the short-coming in the operations of the four Regional
Power Station Personnel Training Institutes and recommend
measures for using them fully.

2. Additional training Institutes to cater to he expeced gab
between demand and supply of enginears, technicians and
operators should be started.

3 Operator/training courses should be augmented to cater to
training staff for maintenance work.
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4. Short term courses in specific areas e-g- power station chemistry,
maintenance planning techniques, currently being conducted by
the CEA, should be held more frequently.

5. SEBs and other utility operators should train personnel for 1%
years prior to their being required for operating a plant by
being taught the critical principles and then given practical
training in the manufacturers works and his test facilities and
in such operating stations as are using his equipment.

6. The CEA and REA should assume the responsibility for arrang-
ing tests for operators of power plant and issuing certificates
of competency on a national basis. A similar practice should
be adopted with regard to maintenance personnel. Only
such certified personnel should be permitted to operate and
maintain power plants.

8.9. Availability of adequate niimber of trained personnel for operation
-and maintenance of power stations and fransmission and distribution work
is vital to the efficiency of operation of the power system and reliability
of power supply. However, as admitted by the Government, the training
of personnel for thermadl power stations has been relatively meglected in
the past and with the introduction of more sophisficated technology, the
fraining of power persommel acquires “critical” significance.

8.10, The Committee feel that a person employed to operate and main-
tdln the power stations or transmission and distribution systems should
not only be suitably qualified but also adequately trained before he is put
on the job. ¥or this purpose i shoiild be necessary that when a power
station is to be taken up for erection the engineers and other techiical
staff required for erection, operation and maintenance should be recriited
well th advance, and piven practical triining both with the manufacturets
of the egiitpiient and in poWer staﬁons so that techmcaﬂy competent
handle the work of erection, operation and maintenance, as the case may
'be, at the appropriate time. (Serial No. 84)

8.11. The Committee are informed that the Power Engineers Training
“Society has been set up to function as the apex national body for planning
the training requiremeiits for the power sector in the country by coordi-
nating The ttaining programines of the various Electricity Boards/Undet-
takings and supplementing them with its own training activities. The
Society has four Training Instltutes worlnng under it which have trained
only 1144 Engineers and 1348 operators since their inception in 1965,
1968, 1974 and 1975. Not all the State Electricity Boards have full
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fledged Training Departments. The Committee would suggest that the
Power Engineers Training Society should take stock of the training needs
of all kinds of the entire power sector in the country vis-a-vis training
facilities already available and not only augment the tmining facilities to
meet the growing requirements in full in accordance with a comprehensive
plan to be drawn up in consultation with the State Electricity Boards but
also help the States in upgrading the existing training facilities to high
standard consistent with the requirements. In doing so, the Committee
would expect that duplication of facilities will be avoided and requirements
of each region will be taken care of. The Committee would like the CEA
to liaise between the Society and the Boards to bring about coordinated
development and optimum utilisation of training facilities. (Serial No. 85)

8.12. In the Committee’s opinion, training should not be a one-time
operation. After a thorough training in the beginning, refresher courses
and courses in new technology, well before its introduction, should be
held for serving engineers and technicians to keep their efficiency at opti-
mum level. (Serial No. 86)

8.13. The Central Electricity Authority should ensure that training
requirement of all those Electricity Boards which do not have well-estab-
lished training facilities of their own are met by the Institutes run by the
Power Engineers Society or the neighbouring SEBs having such facilities
till the time they set up their own independent training Institutes.

(Serial No. 87)

8.14. The Estimates Committee expect that the Government would
examine the recommendations made by the Rajadhyaksha Committee on
Power regarding training of Engineers and operators expeditiously and take
an early decision thereon. They would like to be apprised of the Govern-
ment decisions in this regard and the follow-up action taken in pursuance
thercof. (Serial No. 88)

B—All India Service of Power Engineers

8.15. An expert on Power has suggested the creation of an All India
Service of Power Engineers to provide necessary mobility to the best availa-
ble talent from place to place to man the most important installations.

8.16. Asked about the views of Government on the subject, Secretary
(Power) stated before the Committee:

“Fundamentally this is a subject under the Ministry of Home Affairs.
They are working on it. They have obtained our views. The
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Minister for Energy has recently sent a paper to all the Chief
Ministers seeking their support for this service and also drawing
attention to a number of points. Five areas have been identified
which have to be sorted out.”

8.17. The Rajadhyaksha Committee on Power in their Report have statéd
that while the concept of an All India Service of Power Engineers should
nct be accepted in its entirety, there should be a common entrance examina-
tion at the class I level for all utilities and Regional Electricity Authority at
the State, Regional and National level. The Rajadhyakshd Committee have
also recommended that an All India pool of senior Engineers chould be
formed on the basis of sclection from officers at the level of Superintending
Engineers and above. This poo! should be the normal source of filling posts
of Chief Engineers, Members, Directors and Chairman of SEB’s CEA,
Regional Electricity Authorities and Regional Electricity Generating Cor-
porations. Selection to this pool should be done by a Standing Empanelment
Committee. The CEA should fix guidelines for categorising posts, lay down
minimum terms and conditions of pay, perquisites and other facilities and
standardise recruitment rules and promotional policies.

8.18. Power system is no longer the exclusive concern of a State.
Regional planning and inter-dependence have added a new dimension and
before long the power system, no matter where it is located, will assume
national proportions. In view of these developments, the Committee feel
that the creation of an all-India pool of senior engineers of the level of
Superintending Engineers and above, through the establishment of an All-
India service of Power Engineers or otherwise, will be necessary to provide
for mobility of power experts and handle the power problems across the
State frontiers. (Serial No. 89)

C—Power Cuts

8.19. Normally, the availability of power should match with the demand
on system. However, whenever the availability of power is less than the
actual demand, power cut are imposed by the States to meet the situation.

8.20. A leading Organisation of Commerce and Industry has stated:—

“To say the least, power cuts in the past have been arbitrary, un-
planned and inequitous, resulting in not only loss in production
but also demage to equipment. While some States like Mahara-
shtra have been able to plan power cuts in consultation with the
major consumers, in many other States, cuts are applied abrupt.
ly. It is a sad commentary on the performance of the power
sector that although the installed capacity in many States is
adequate to meet the peak demand, power cuts often exten
well into the cfl-peaks hours as well."”
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8.21. Asked if it was a fact that insmany States, power cuts were not
planned and announced in advance Secretary (Power) stated before the
Committee: —

“In most of the Siates. the cuts have been planned. But sometimes
some unexpected problems arise. In a case of major break-
down, this is something which cannot be planned.”

8.22. He further stated:—

“We had planned that all the industries should work on a stagzering
basis........... We are insisting on all the States that thig
staggering must be done......... But sometimes they are not
in a position to do it because of popular pressures.”

8.23. Asked if the views of major consumers were taken into account
while planning power cuts or ordering load shedding, Secretary (Power)
Stated: —

“In every State Electricity Board, there is a consultative machinery.
But in some of the States that is not very effective......... It
is a part of Flectricity Supply Act. These are on the pattern of
the ‘Railway usérs’ Consultative Committee, in which the major
consumers’ interests, both agricultural an jndustrial, is looked
into.”

8.24. On being asked whether the Consultative Committee laid down
guidelines for staggering of load and power cuts. The witness stated that
“It will evolve guildelines if it is a proper and good Committee and it will
meet the priorities.”

8.25. Secretary (Power), however admitted that these Committee were
not generally tunctioning well.

8.26. It has been broughit to the notice of the Committee that while
in some of the Statey power cuts gre imposed a fter consulting major con-
sumers, in some other States the cuts are unplanned, arbitrary and abrupt.
The Committee feel that while in certain situation such as sudden break-
downs, unplaiined power cuts may #ot be uitivoidable altogether, #ts far as
possible, the power cuts should be planned and announced in advance. The
Comniftee would expect the CEA to iitpress upon the State Electricity
Boards the ticed to plan and notify power cuts in advance to enable the
industries, agticultutists and householders to regulite their operations
accordingly and thus minimise the loss. (Serial No. 90)

8.27. As laid down in flie Electticity (Supply) Act, there is to be =2
consultative machinery of comstimérs in every State Electricity Board
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These bodies, it is stated by Secretary (Power), are generally not function-
ing weil. If these bodies can be activised, they can play a very useful role
in the matter of planning of power cuts and laying down general guide-
lines for the guidance of SEBs and thus protect Consumers’ interests. The
Committee would like CEA to take up this matter, with SEBs and persuade
them to activise these hodies in their as well as consumers® interests.

(Serial No. 91)
D—Cost of Power Generation

8.28. The Deptt. of Power have furnished a statement giving the
average cost of generation in different states which is as follows:—

S. 1979-80
No. Name of State Electricity Board Hydro

Thermal Atomic

1. Andhra Pradesh . . . 6.9 24 .95 .
2. Assam . . . . . . .. 16.72 ..
3. Bihar . . . . 16.5 22.5
4. Gujarat . . . . *3.43 20 .46 16.06
5. Haryana . . . . 5.3 31.43
6. Himachal Pradesh . 1.1 ..
7. Karnataka *6.27 .
8. Kerala . . *5.29 .
9. Madhya Pradesh . *5.31 *12.98 .
10. Maharashtra . . *4.89 *16.89
11. Orissa . . *5.45 *18.61 .
12. Punjab . . *2.8 *27.8
rg. Rajasthan . . . . *5.31 *12.6 .
14. Tamil Nadu . . . . *5.47 *32 .07
15. U.P. . . . . . . 10.61 22.59
16. Wegt Bengal . . . . . 226.16 *11.89
17. J&K o o e« e . . . 15.92 103 ..
;8. Meghalaya . . . . . . . 11.45%*

Where informatien for the year 197g-80 is not available, figures for 1978-79 have been
given,
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8.29. Asked whether the Central Electricity Authority had worked
out the standard costs of power generation in respect of schemes approved
by it, the Deptt. of Power stated in a note (October, 1980):—

“The cost of power generation varies from scheme to scheme and
is dependent on its fixed costs, variable costs like cost of fuel
and its transportation and several other operating paramcters.
It is, therefore, not practicable to lay down any standard cost
of power generation for any region. However, CEA examines
the cost of power generation for each of the schemes and
accords techno-economic approval on its own merits. Efforts
are made by SEA to suggest economies in expenditure to the
extent feasible while considering the cost estimates at the time
of techno-economic appraisal.”

8.30. Asked if the Ministry had given any thought to the unusually high
cost of generation in certain states, Secretary (Power) stated in evidence: —

“If T compare the cost of generation of a scheme which was initiated
20 years ago against another scheme which is to be imple-
mented today, the cost is bound to be higher. The cost of
equipment would have become probably five times more now
than before. Particularly from that station, the cost of genera-
tion is bound to be high.—————It would also depend, for
instance, on the facility for transportation for coal. The
vicinity or the closeness of the pit-head would reduce the cost
of transportation. Norms are there for utilisa‘ion,
norms will not be on the basis of cost of operation.”

8.31. It is seen that the cost of generation differs from State to state
and therc is a wide gap in the cost of power /n different states. In the
cases of hydro-power the cost ranges from 2.8 paise per unit in Punjab
to 21.16 poaise per unit in West Bengal. Similarly in the case of thermal
power, the cost of genmeration varies from 11.89 paise in West Bengal to
32.07 paise in Tamil Nadu. While it is true that the power stations set
up earlier and located near the pitheads are able to generate power at a
lower cost, it cannot be denied that high cost of power is also attributable
to low operating efficiencies, high capital cost of projects due to long
delays in construction and high overheads and hegvy overstaffing (which
is evident from the fact that expenditure on salaries varies within the
country from 12 per cent to 40 per cent of the total income of the SEBs
as broughtout by Rajadhyaksha Committee—page 10). And all these
factors cannot be said to be beyond the control of State Electricity
Boards. The Committee, therefore, feel that CEA would do well to bring
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it home to State Electricity Boards that the cost of production is controh-
able and can be brought down to some extent if cerfain capital and running
costs are taken proper care of. (Serial No. 92). .,

E—National Grid

8.32, Explaining the policy of Government in regard to the development
of a National Grid, the Department of Power have stated in a note:—

The development of the National Power Grid is an evolutionary
process. As for the National Power Grid transmission lines
cutting across the State and regional boundaries are essential.
From 4th Plan onwards 100 per cent loan assistance is being
advanced to States for construction of these lines. This has
considerably helped in early construction of the inter-State/
regional transmission lines. In the first instance, integration of
the State Power system into Regional Power Grids is being
carried out. At present Northern, Southern, Western and
Eastern regions are functioning in this manner providing
exchange of power and energy between various States,

8.33. The Department added:—

“400 KV transmission networks are also being constructed as part
of the Central Generation Projects including the pit-head
Super Thermal Power Stations in the Central sector. These
ne‘-works, cutting across the State boundaries, along with the
400 KV inter-State and Inter-Regional Power Lines would
form part of the National Grid”.

8.34. It has further been stated in the note:—

“Development of National Power Grid requires not only a strong
transmission network connecting the State Power Systzms into
Regional Grids and Regional Grids into a National Grid, but
also adequate load despatch system operation, control and com-
munication facilities. These are being progressively developed.
It is expected that by the end of Sixth Five Year Plan, Regional
Grids with permanent load despatch facilities at the Regional
and State levels would become operational”.

8.35. Asked if Government have fomulated any time-bound programme
for providing all the requisite facilities for the functioning of a National
Grid, Department of Power have stated in a note:—

“There is no time bound programme for providing all facilities for
the National Grid because such a grid is, and will continue to
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be, an evoluationary process involving more and more inte-
gration of the various transmission networks in the country-
After Regional Load Despatch Centres start functioniag and

sufficient experience is gained in operation of the regiona] grids,
a plan for establishing the National Load Despatch Centre
would be formulated.

Transmission Voltage

8.36. The Department of Power have informed the Committee that till
recently the highest transmission voltage in the country was 220 KV. With
a view to effectively meeting the pOwer transmission requirements and
strengthening the systems to facilities integrated operation, 400 KV was
introduced as the next higher voltage for power transmission in India.
The first 400 KV line in the country was commissioned in December, 1977
between Obra and Sultanpur in U.P.

8.37. In this connection it has been stated in a memorandum furnished
by a State Government:—

“The greatest mistake in the power sector is the adoption of 400 KV
for our National Grid. 500 KV would have been more
advantageous, and we should have learnt by the experience of

other countries which regretted their choice of 400 KV instead
of 500 KV,

8.38. It has also been suggested by an expert on power that:—

“We should soon establish the already delayed national grid and
the voltage for this should be 500 KV. instead of 400 KV.
We have already done two or three 400 KV lines and it is
worthwhile  examining immediately whether we should not

construct the remaining EHT lines at 500 KV instead of
400 KV™.

8.39. Asked to state the views of Government on the suggestion for
providing 500 KV transmission lines instead of 400 KV for the National
Grid, Secretary (Power) stated before the Committee:—

“This is again a matter of opinion. But in 1971 when the decision
was taken as to what voltage should be adopted in the country.
naturally we wanted to gp in something which was more proven.
Most of the countries were following at ‘that time 400 KV
pattern. This was accepted by us also. Now, if we want'

T tp change, then it is not a question of study and planning. It
K takes longer period than the construction of the line itself.
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Secondly, when we adopted 400 KV, the manufacturing
industry had gone into collaboration over the last decade for-
400 KV equipment. If we want to change this, the whole:
industry has to change over. The National Grid is a continu-
ous thing. It will go on growing from year to year. We have
started studied on a long term basis on higher voltage levels
for adoption at a future date but the major portion of the lines
are going to be of 400 KV™.

Transmission Towers vb

8.40. It has been brought to the Committee’s notice that transmissions
towers from Singrauli to Delhi and other sectors are being constructed for
one circuit only. This, an expert has stated, will prove to be a big blunder.
Any expansion of circuits in the future will not only be much more expen-
sive due to inflation but also lead to occupation of more agricultural land
which could be put to better use. In foreign countries they were having
towers for six circuits. In India, the minimum they should provide for is
towards which may today have ome circuit but which may be capable of
taking two circuits™.

8.41, Asked to state the factual position and Government’s views in the
matter, Secretary (Power) stated before the Committee that:—

“The factual position is that when a line is being erected and if
expansion under that is in the form of second or third circuit
and if it is going to take some years for completion of the
work, then, we instal normally, single circuit lines. A double
circuit line would need an extra capital of about 20 p=r cent.
Even if we do not put the second circuit for a number of years,
initially, some capital is required for investment.—————With-
the money which we have at present, we can start doing a
thing on a long-term basis. This may be better. We can
invest 20 per cent extra and use it later. But, we are in a-
position to do that because of financial constraint at present.
Othérwise, technically speaking, we can solve the problem.”

8.42. Asked if the necessary changes could be introduced subsequently,
Secretary (Power)) replied that the same tower could not be modified. It
‘had to be pre-planned in the beginning itself. This type of special cons-
truction was costlier than the single cirguit.

8.43.. Asked if 20 per cent investment made now would not yield better
results in future, Secretary (Power) agreed with the view but he stated”

that at presen they were not able to find adequate funds even for the basic
minimum necessities.
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8.44. The Chairman of the SEA stated:—

“We have a programme of investment of about Rs. 1000 crores on
400 KV lines. For 500 KV transmission lines additional
expenditure would be of the order of Rs. 200 crores. Apart
from the economics of it which have been explained by the
Secretary, there are other technical reasons also. If it is a
question of comparing power flow from point to point, even
today we are not opposed to a double circuit lines. Where
two circuits of lines are required, we are constructing on
different alignments so that we are able to feed a large number
of sub-stations in a wide area. That is a very big adavntage.
Otherwise, heavy expenditure would be involved”.

8.45. In order to transmit power to each and every part of the country
«and to transfer power from surplus areas to deficit States it is mecessary
to have a national grid with transmission lines cutting across the State
and regional boundaries. At present the integration of State power sys-
‘tems into regional power grids is being carried out. By the end of Sixth
Five Year Plan, regional grids with permanent load facilities at the regional
and State levels would become operational. There is at present no time
bound programme for providing all facilities for the Natiomal Grid as this
is stated to be an evolutionary process. The Committee are unable to
appreciate as to why, if regional grids can be fitted within a time-frame,
time-bound programme cannot be dnawn up for completing the National
'Grid. The Committee are afraid that the theory of “evolutionary process”
adopted by the Department of Power would bring in leisurely attitude in
the execution of the National Grid and would delay it further to the detri-
ment of national interestt The Committee would like that just g5 @
programme for establishing the regional grid with by the end of the Sixth
Five Year Plan had been formulated, a time bound programme for com-
pleting the various stages of the national grid should also be laid down
and progress monitored with a view to making the national grid a reality
“by a target date. (Serial No. 93)

8.46. There are certain parts of India like Andamans and Nicobar and
Lakshadweep Islands which being far removed from the mainland, cannot
Jook to the regional grids or the proposed national grid for help in times
of power shortage or power breakdown there. The Committee, therefore,
fecl that these Islands will have to be made self-reliant to meet the power
demand even at peak periods on their own. (Serial No. 94)

8.47. To enable them to do so, the CEA should arrange to build up
adequate reserve stocks of diesel, coal and soare parts in these islands to
‘keep tinir power stations running even in the event of temoprary and
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unavoidiable delays in the movement of these inputs by ships. (Serial No.
95)

8.48. The Committee would also like to suggest that the power plan-
ning in the case of Andamans and Nicobar Island, Lakshadweep Island
and such other islands should be donme keeping in mind the imperative
need to keep the power capacity always ahead of demand to ensure pro-
gressive growth of economy of these islands. (Serial No. 96)

8.49. The Committee feel that criteria to judge the viability and techno-
economb: feasibility of power projects in these Islands cannot be the same
as for tke rest of the country for obvious reasons. Apart, from other con-
siderations, national security will be an additional factor which will have
to be given due weight while planning and approving new power systems
there. (Serial No. 97)

8.50. In order to have a judicious combination of thermal and hydro
power which will give the power systems in these islands stability, the CEA
should explore the feasibility of exploiting micro and mini hydel potential
on irrigation channels and small streams and rivers in the islands. The
study which the Committee have recommended earlier in this Report to
assess the small hydel potential in the various parts of the country should
also be made in Andamans and Nicobar Islands (e.g. on Kalpong River
in Andamans), Lakshadweep Islands and other such isklands. (Serial No.
"98)

8.51. The Committee feel that remote iareas such as North Eastern
region also require special attention in the matter of build up of adequate
reserves of inputs like coal, diesel, spare parts etc. to keep the power sta-
tions there working without interruption and it should be ensured that
power stations in such areas do not suffer because of shortage of these
inputs in the event of sudden and unforeseen transport bottlenecks.

(Serial No. 99)

8.52. It has been opined by a State Electricity Board and a Power
expert that the 400 KV transmission lines which are at prtsent being laid
for the proposed national grid would not be adequate and these lines should
be of 500 KV. It has been admitted by Secretary Power) that the national
grid is a continuous thing and will grow on from year to year, and studies
have been undertaken on a long term basis on high voltage level for
adoption on a future date. The Committee would like the Govemmen_t
to consider the matter from all points of view and take a decision on merits
in the larger inteerst of the efficiency of National Grid system. They ex-
pect that the studies into the high voltage level for adoption in the future
would be completed expeditiously and the on-going and new programmes
of transmission lines would be reviewed in the light of the studies.

(Serail No. 100)

8.53. According to an expert, constriittion of fransmission towers for
single circuit as is being done at present, would prove to be a big blunder
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as any expansion of circuits in future would not only be much more ex-
pensive but also lead to occupation of more agricultural land which
could otherwise be put to better use. From the statement of Secretary
(Power it is seen that construction of towers having facilities for two
circuits would require an extra expenditure of 20 per cent. The Commit-
tee would like the Department of Power to compare the extra cost of 20
per cent now with the estimated expenditure likely to be incurred later
on providing extra circuits and see whether it would not be far-sightedness
to go in straight-away for towers which should have provision for taking
2 or more circuits, depending on the future needs, but which may at pre-
sent bave one circnit as is required now. (Serial No. 105)

F—Load Frequency Controllers.

8.54. It was brought to the notice of the Committee that the States in the
Northern region were not agreeable to the installation of Load Frequency
Control (LFC) in their Regional Load Despatch Centres (RLDC).

8.55. It has been stated in the minutes of the 48th meeting of North
Region Electricity Board (PSEB) held on 5th and 6th Feb., 1979:—

“The members from PSEB (Puniab State Electricity Board) RSER
(Rajasthan State Electricity Board , HPSEB (Mimachal Pradesh
State Electricity Board) BBMS (Bhakma Beas Management
Board) had strongly expressed that in their expressed view it
was premature to introduce the LFC, both for regional require-
ments, on various grounds such as spinning reserve not being
available in the system, continuing capacity shortage in the
Northern Region etc. and they will have nothing to do with
the scheme.”

8.56. Asked to State the views of the Department of Power on the
objections of the States in the Northern region, the Department of Power
have stated in a note that:—

* The LFC Scheme for the RLDC (Regional Load Depatch Centres)
does not comprise any equipment (under the RLDC Project)
at generating stations to act on the generators. It comprises only
softwares through which the computers at the RLDC convey a
signal to the computer terminal at the SLDC (State Load
Despatch Centres) through an interface. The equipment at
the generating Stations is a part of the States own LFC system.
It may be mentioned, inter-alia, that the system has been instal-
led at Rajasthan and Uttar Pradesh.”

8.57. It has been further stated in the note:—

“Except for the philosophy of LFC contra] system to which some of
the constituents of NREB had some reservations, there has not
been any reluctance for installing the equipment under the:
RLDC contract at the BLDC and SLDCs and further any such-



131

reservations was only to the philosophy of control. The CEA
under whose cverall control the scheme is being implemented,
however, feit that the LFC feature is essential for the working
of a regional grid of the dimension of the Northern Grid.”

8.58. LFC feature, it is stated is a part of the Load despatch schemes
‘being implemented in the other regions.

8.59. Asked why the State Electricity Boards of the Northern Region
~opposed to the LFC and how the Government proposed to make the schemg
a success in the face of opposition of these States, Secretary (Power) stated
tbefore the Committee: —

“Unfortunately some of the States in the Northern Region are raising
this issue although most of the states in the country have agreed.
Out of four power regions in the countrv, three have totally
agreed with the view.

We feel that it is somiethitig which is a must. National Grid will not
be able to work if it is not there- I support CEA's views.”

“The Chaitman, C.E.A. stated:—

“The states of Punjab, Bihar and Rajasthan have certain reservations.
Once the control of Bhakra and Dehar Power stations is passed
on to the regional grid, they apprehend that they start facing
shortage of power. By LFC we are going to control the system
power flow. Thé systém opetation will be optimised and losses
rediced. Punjab atid Haryana are hydro statgs. Once the
control is passed on to the Regional Board, the Regional Board
will opetate hydro stations to suit the system requirement. That
is theéir fear.”

860 He further stated:—

“In the Southiern region, the load frequency has started working. The
Eastern arid Western fegionis have agreed fiilly to LFC. The
above states will also fell in line uitimately. Today they are not
deficit in power to LFC. To morrow they may be. All deficit
states have agreed.”

8.61. The Committee note that it is proposéd to imstal load frequency
-control system in different regions to coiitrol the system power flow, opti-
mise the systel operation and reduce losses. While this system has already
‘started working in Sowthern Region, and Eastern and Western regions
have agreed to the same, the scheme is being opposed by the states in the
Northern regioh as they apprehend that they will lose control on thelt
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hydro stations. However, the Central Electricity Authority feel that the-
system is essential for the successful functioning of National grid. As the
continued opposition of these Northern States is likely to delay the opera-
tion of Regional Grid, the Committee would like the CEA/Deptt. of
Power to discuss this matter with the Authorities concerned at the highest.
level, with a view to allaying their apprehensions and bringing them round.
to agree to LFC system in the larger interest of efficient working of
National Grid, (Serial No. 102)

G—Action on the Reports of Committees on the problems relating to
Power.

8.62. It has been stated in a memorandum submitted to the Committee:
that “A large number of Committees have been appointed in the past from
time to time on the problems plaguing the power sector. A large number
of recommendations have been given by these various Committees. These
have not been scientifically and methodically implemented. It is recom-
mended even now that a Task Force should examine these various recom-
mendations and ensure implementation of these recommendations.”

8.63. Asked to state the reaction of Government to the suggestion
regarding appointment of a Task Force to examine the recommendations.
made by various Committees on Power Sector and ensuring implementation
of these recommendations, the Deptt. of Power have stated in a note:—

“Recently, a Committee on Power under the Chairmanship of
Shri Rajadhyaksha, while reviewing the functions of the power
Supply industry had considered the observations and recom--
mendations of the various Committees that had been set up
earlier and taken them into account while formulating their
views. The Committee have also held discussions with various-
organisations and associations representing power upply indus-
try. They had also written to eminent power engineers who-
had retired from Government service for their views.
This—the Committee on Power can perhaps be consi-:
dered as having done the job of the taks force that the
Estimates Committee has in mind. Government is already tak-
ing steps to consider the recommendations of the Committee
on Power and initiate follow-up action. In doing this, the
Govt. would keep in mind the action that is being taken on
the important recommendations of the earlier Committees.”

8.64. A number of Committees have been appointed in the past to
examine the problems faced by the power sector and these Committees
have made a number of useful recommendations but these recommenda-
tions it is stated have not been methodically implemented. Government:
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have, however, stated that the Rajadhyaksha Committee on Power have-
considered the observations and recommendations of the various Commit-
tees set up earlier and have taken them into account while formulating
their views and Government are taking steps to consider the recommenda-
tions of the Committee on Power and initiate follow up action. The Com-
mittee hope that the examination of the recommendations of the Rajadhyak-
sha Committee would be completed expeditiously and follow up action
taken without delay. The Committee further hope that the Report of
the Rajadhyaksha Committee on Power will not meet the same fate as-
the Reports of some of the earlier Committees have met,

(Serial No. 103)

H—Professionalisation of Management in Power Sector

8.65 Most of the generation and distribution of power in the country
is done through the State Electricity Boards.

8.66. It has been stated in the Background Papers for Power Minis-
ters Conference (June, 1980):—

“The management of the SEB’s can be professional, efficient and”
autonomous, only if the top executives such as Chairman and
Members are selected on merit by an objective selective pro-
cess.

In view of the importance of the matter in the interest of efficient
and competent management of the SEB’s it is suggested that
the Central Government may evolve guidelines for setting up
such a selection machinery in which there could be represen-
tative of the Central Government as well as senior representa-
tives of the State Government concerned.”

8.67. Asked about the steps being taken by Government to develop
a Stable Organisation, requisite functional competence and professional
management style in the power sector, Secretary (Power) stated before-
the Committee:—

“Management is extremely important for any industry and power
industry today is one of the largest..... We have suggested
guidelines on the mechanisation of generation on on-going .
scheme quickly, the need for commercial approach, the right
type of organisational structure, monitoring machinery, finan—



134

cial management, reorganisation of Boards with proper disci-
. pline in generation - . and .. transmission, - non-echnical’ ‘areas,
P¢f50nnel ‘management, -fzatetial - management; = “introdiction
.. of commercial accounting et¢. - This is one of thé “subjects
. which we. have been discussing in detail. The team which has

-, . been going from Board to- Board has::been“gOin'g' into it.”

8. 67 Secretary (Power) further stated that generally there was over-
:staﬂing in State Electricity . Boards..

8.69 Reparding the Chairmen and Members of State Electricity Boards,
“Secretary (Powet) stated:—

“Every Committee that has been appointed to go into the affairs
of the Boards has recommended that there should be a selec-
tion process for the appointment of the Chairman and nfem-
bers of the Board..... Centre is prepared to associate itself.
We never get a reply from even one State. The seelction is
very bad in many cases.”

8.70 Regarding the selection of Chairmén and Membefs of State
Electricity Boards, the Committee on Power headed by Shri Rajadhyaksha
.have recommended that:—

“1. The guidelines and conventions regarding filling of posts in
Central Public Sector companies adopted by the Public Enter-
prises Selection Board (PESB) should be adopted for filling up
top level posts in the CEA, REA’s and SEB’s.

2. These changés in the selection procedure for the SEBs should
be incorporated into the Electricity Act.

3. The tehure of the Chairinan and Members of the Board should
be at least 3 and preferably 5 years.

4. If a State Government wishes to terminate the appointment of
a full time member or Chairman on SEB beforé he completes
his office, the Government should consult the appropriate
Selection Committee.”

8.71 The need for professionalisation of management in State Electri-
<ity Boards is too obvious to requjre any emphasis. The Central Gov-
-etmment, Rajadhyaksha Committee and many other Committees have im-
pressed upon the SEBs the desirability of reorganising the structure and
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mmagement of the Boards and, in pagicular, evolving a sound system of
making amut-ﬂu of Chairman & Members of thie Roards. The ques-
oy of devising a sgitable selecthit imschinery fus fop posts has wow also
bery  taken: wp at-the-level“of StatePower Ministers’ Conference. The
Committee would recommepg that the mmtters regarding professionalisation
of tep management in the SEBs and the system eof top appointmests
shapld comtinue te be pursusd by the Central Government with the States

with a view to bringing ’ut improvement and eficiency ia the Workiag
of th eBoards. ial No. 104)

@ B. P. PATTABHI RAMA RAO)
Chairman,

NEw DELHI;

April 20 1981

Chaitra 30 1903 (Saka)

Estimates Committee
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1.8 Government should formulate a Natiomal Policy on

1.21

1.27

Power without any further delay giving clearly their
long-term projections for the development of power,
share of different sources of power generation, - viz.,
hydel, thermal, nuclear etc. as well as the role of
Central Government and State Governments in the
field of generation end distribution. The Committee
further recommend that Government should present
a White Paper on Power Policy to Parliament by the
end of this year (if possible) to facilitate a national
debate on the subiject.

The Committee would like to point out that if the
target of capacity addition of 20,000 MW during
Sixth Plar is to be achieved, Government would have
to take more effective measures than taken hitherto
in order to ensure timely commissioning of power
projects from year to year so as no excuse is allowed
to delay the project according to schedule.

The Committee are of the view that if the new strategy
of long-term power 'perspective has to succeed, it is
absolutely necessary to tie up the 15 year power plan
not only with 15 year investment planning but also
with long-term planning and development of all other
inputs like Coal, Steel, Cement, equipment and infra-
structure like transport capacity so that funds and
materials required for power projects become available
at the right time and the projects are commissioned
on Schedule. The Committee would like the Ministry
of Energy to take up these matters with the Planning
Commission and other concerned authorities end
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1

1.39

1.40

1.41

1.42

drawy up a compi'ehenswe plan covering all aspects
well in timie in the Central Sector and some more
projects have been identified for execution by them,

The Committee agree with the view that for optimum
uﬁhsauon of resources and minimising cost of power
and for a balanccd development of the country as a
whole, the power planning should be done on a
regional rather than on state-wise basis.

The Committee do not agree with the view that the
entire geperation and transmission should be taken
over by Centre. The Committee, however, feel that
the Central share in power generation should increase
substantlally and this aim should be achieved not by
acquiring any existing power sfations run by the States,
but by progressively taking up more and more of new
projects in central sector Power projects which are
beyond the. resources of States or are likely to become
subjects of inter-State disputes, ‘particularly hydro
projects, should be taken up in Central Sector straight-
away without any loss of time-

The Committee agree that in order to derive maximum
benefits from increasing central share in generation
and regional planning and operation, it will be abso-
lutely necessary for the céntre to have under its owner-
ship ard control all inter-Staté and inter-regional high
tension transmission lines together with thzir sub-
stations,

.The question of transfer of “Power™ from Concurrent

List to Union List may be examined and if in the
larger interest, it is considered necessary, Government
should not hesitate to go in for a constitutional change.
Then, the nature and structure of the organisation at
the Centre for hendling efficiently and economically
the giagantic task of erecting, operating and maintain-
ing power stations all over the country would also have
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1.58

1.59

to be critically examined kcdping in view the experi-

.ence in this field.

The -Committee feel that captive power plants in
private sector should be allowed to be set up by Gov-
ctnment liberally 'p‘rowded the private sector can raise

resources of their own without approaching the public
financial institutions.

The Committee also feel that as an extension of the
concept of captive power plant, Government may also
view sympathetically any proposal for setting vp
power plants on cooperative basis which might serve
cluster .of industries situated in a compact area. Here
too, the entrepreneurs of the proposal should be able
to. raise funds of their own.

. The Committee would not like the control on trans-

issicn and distribution of power generated from
captive or cooperative power plants to be handcd over
to the private sector except to the extent to waich it
is mecessary for them to supply power to the units for
which thc power plants are set up. Any surplus power

.. generated by such plants should be fed into the

1.60

~-2.13

., .national or regional grid,

Thé Committee would suggest that a White paper
seeing down the Government ipolicy in this regard in

clear terms should be prepared and placed before
Parliament at an early date.

Now when the ‘detailed’ methodology for maxi-
‘mising: power generation has ‘been developed all that

~.is' required ‘to be -done is a vigorous and su.,tamed
* follow-up action to*put the inethodology into practice.
“The Committee - would like' to urge with all the

emphasis-at* their ‘comniand thdt the administrative 2nd

- - technical ‘agencies all ovér India should be fully gear-

ed 50 as to'keep each power ‘Station under observation

<=+ with a view t0 ‘preventilg utisthieduled outages and to

mobilise all resources to bting tach power station up
to the ideal level of performance.
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2

3

13

14

214

2.15

_The Committee, note that when Plant Load

Facior (PLF) in -1979-80 in some of the States was
#s low as 24 per cent to 38 per cent and all-Indie
average was 44.7 per cent, But Maharashtra and
Madhya Pradesh, to take two examples, were able to
achicve a capacity utilisation of 55.6 per cent and
52.6 'per cent respectively, by employing modern
methods of capital and preventive maintenance of
equipment and by organising practical training of high
standard for their operators and engineers. From the
cxample of these two States the Committee cannot bug
conclude that the problem of low utilisation of capa-
city is not uncontrollable. The Committee have no
doubt that if other States can be parsuaded to take
similar steps and it should not be difficult for the Cen-
tre to do so, the plant load factor can show substan-
tial improvement all over the country. The Committee
will like that the Centre should keep a watch over this
and see that the utilisation aspect is not allowed to
slip.

The Ministry have claimed that the plant load
factor of thermal power stations in India (which was
45.94 per cent in 1976) is comparable with that in
many other countries (in the same Year) like USA
(44.04 per cent), France (44. 19 per cent), USSR
(55.57 per cent) Japan (49.99 per cent) and UK
(40.22 per cent). The Committce would like to
point out that such a comparison would be erroneous.
As pointed out by Rajadhyaksha Committee on Power,
while in other countries, the plant load factor is low
because of their policy to keep considerable rescrve
capacity to meet sharp peaks and unexpected break-
downs, which though available remain_unutilised due

to lack of load for most of the time, in India the low
.. plant load factor. is not due primarily to lack of
. demand .but low plant availability as a result of whick

the demands for power. cannoi be met. The Com-
mittee would, therefore, like te caution the Govern-

. .ment against any semse of complacency on this
;. sccount,

PR A : .
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A suggestion has been made to the Committee
that planning in power should be done on the basis of
50 per cent capacity utilisation so as to have adequate
spare capacnty in reserve to provide for scheduled out.
‘ages and unforeseen breakdowns or demands. The
Committee also take note of the facts that power is a
capital intensive mdustry and demand for ‘power in the
country is increasing rapidly and due to constraint of
resources it has not been possible to provide adequate
funds even for the capacity on the basis‘of 60 per cent
utilisation factor. The Committee, therefore, feel that
while planning on the basis of 50 per cent utilisation
may be aa.ideal in the long run, it will perhaps not
be a practicable proposition in the present situation

in the country.

Since efficiency in power sector is as much that
concern of the Centre as that of the States, the Cen-
tral Flectricity Authority would do well to find out the
difficulties of the State Electricity Boards in adopting
the modern maintenance procedures in their thermal
Stations recommended by the Kulkarni Committee and
render them every possible help to overcome the diffi-
culties. The Committee would like to be informed of

" the progress made on this point, State-wise.

The Committee would also like the ~Central
Electricity Authority to impress upon the State Elec-
tricity Boards that while adhering to time schedules
for preventive maintenance and overhaul, the quality
and standard of maintemance should not be ignored:

The Committee would like to suggest that the
maintenance procedures and practices adopted by the
Maharashtra and Madhya Pradesh State Electricity
Boards which have been found to have yielded good
resulis should be widely publicised and circulated by
CEA for the benefit of State Electricity Boards in
other States.” = '

A Roving T‘cam of Central Electricity Authority

is stated to have so far visited 2Q) Power Stations and
brought to the notice of the State authorities deficien-
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, - cies in the work:mg of the plant and equipment and

the modern maintenance procedures followed else-
where. The Committee would like that a time bound
programme should be prepared by the Central Elec-
tricity Authority for thé visits -of this Team to all the
power stations whose performance is below the all
India level. The Central Electricity Authority should
not only keep a watch on the actual implemeatation
of the suggestions made by the Roving Team but also
help thc SEBs where necessary, m their implementa-
tation.

The Committee feel that CEA should take
initiative to inspire State Electricity Boards to hold:
meetings of their respective power engineers on a
regular basis to enable them to exchange information
and experience about the maintemance problems in
power stations. Such meetings should also be held by
CEA at national level with adequate preparations and
results of deliberations circulated to all the Staie Elec-
tricity Boards.

The Committee would like the CEA to ensure,
through a system of regular monitoring and liaision
with the State Electricity Boards, that maintenance
and overhaul schedules, on which depend the health
of a plant and its availability for maximum generation,
are ‘noi disregarded in their anxiety to temporarily
tide over a difficult situation.

Tt will be immensely helpful to' power stations
and State Electricity Boards if -detailed data about the
age, condition, weak points of each power unit, defects
developed by it in the past and repairs carried out
from time to time,, and other aspects requiring special
attention is collected and analysed in a scientific “nfan=
ner and kept handy for reference purposes not- only
for .drawing up future, maintenance programmes “but
also for carryipg out repairs in times’ ‘of breakdowns.
The Committee would like the CEA to’ draw up a
detailed scheme; for setting up data banks on these

-lines 'in the Siate Electricity Boards and urge the
. Boards to give it a concrete- shape.
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28 2.64

‘of relative’ economlcs
- transmission of electncal energy
‘transmission of power

. .these Power r
~ ..equitable manner so as to ensure that the really needy
‘States in each region receive optimum benefits from

The Con‘umttee tnke notc of the result of qtudy
of transmnsslon of coal vs.
which shows that

would be more economical
‘over a dnstancc of 500 Km and 1000 km. Besides

being cost effective, pithead location of power stating

‘would also lead to _greater efficiency in power genere-

tion sirce the problem of low availability of coal be-
cause of transport difficulties will not be there. The
Committee therefore, welcome the Government deci-
sion to se! up Super Thermal Power Stations (STPS)
at pithead as a step in the right direction.

The Committe¢ also welcome the decision of

-the Government to set up these power Stations in the
-Central Sector to meet the requirements of the con-

cerned regions and not merely of the States in which
they are located. This is a positive step in the right
direction of regional planning for power as recom-

.mended by the Rajadhayaksha Committee and also by

this Committec in earlier Chapter. These power
stations being the property of the nation as a whole
the Committee hope that distribution of power from
Stations would be done in the most

the Super Thermal Station in that region.

The Committee are concerned at the delay that

" has -already taken place in placement of orders for
“* major equipment for Neyveli Second Power Station
* fesulting in postponing the date of commissioning of

its three units by more than a year in each case. As
the decision about placement of orders for the equip-

“-*-ment hds not ‘even now bee¢n taken there is Tikelihood

B s

“of ‘furthét delay iit’ - the: commnssnonmg“bi “projects.

- The*Committee ‘recommend that decision i the mat-
¢ * tér should "betakén withaut ary farther delay and all
o - possitie-effotts mide to avoid any further delay in the
* " rection and’ eenmis&oning efm projects at Neyvelli

‘Séeond Power Suition: <+ -
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~ The Committee are .glad to note that the work.

?* on the 4 Super Thermal Pawer Stations at Singrauli,
Korba, Farakka and Ramagundam is progressing
according to schedule and in the case of Korba ins
certain fields the work is progressing ahead of schedule.
The Committee hope that all the units in the Super
Thernral Power Stations will be commissioned by
taiget dates and the Centre would be able to give a
‘lead to the State Electricity Boards in this regard.

26 2.65

27 '2.66 The Committee note that this has been made
' possible by the introduction of an integrated project
management and control system aimed at integrating
the efforts of all functions to meet the ambitious time
schedules, maintain quality and control project coasts.
The Committee would expect the CEA to persuade
the State Electricity Boards to” adopt the integrated
project management and control system of the NTPC
in their projects.

28 2.67 The Committee however, feel that the opinions
expressed by experts who are quite eminent in the
field merita more dispassionate consideration, The
Commiittee are therefore, of the opinion that it would

KET be prudent to consider the question of introduction
’ of 500 MW sets in the power system in greater depths

in the light of the level of technical development

achieved here and the experience of foreign countries

identically placed before taking a final decision.

Delay.in the timely -availability of spares of re-
quisitc quality has been onc of the reasoms for the
poor performance of Thermal .Power Statiems in the

. country. 5 e :

I (}&-major; reason for- popeavailability of spares

. - . could have been that the-major indigenous manufae-

..., turers- in their _cageraess. to mect the target dates fer
the §upply of - equipment of Pawer Stations have nqt—;
.. been giving adequate aticntion to the manufucture of

. =, spares.and-their qualify., The State Electricity .Boards'
" have also net heen .placg orders of spares with the
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rfténufaoturers sufficiently in advance. For the solu-
tion of the problem of spares both the manufacturers
as well as the State Electricity Boards will have to

-make a cooperative endeavour, the former by sparing

adequate capacity for the manufacture of spares and
the later by placing orders in time.

The Committee, recommend that the indigenous
manufacturers should give due priority to the manu-
facture of spares and should -have separate depart-
ment under a high ranking  officer to supervise the
manufacture and supply of spares.

The State Electricity Boards should also assess
their requirements of spares well in time and place
orders with indigenous manufacturers sufficiently in
advance so as to give adequate notice to the manu-
facturers to meet their requirements without delay
Now that the catalogues of different spares have been

‘prepared by the manufacturers except in the case of

200 MW which are also expected to be prepared short-
ly along with the time required for deliver§, the State
Electricity Boards would be themselves to’blame if
they do not ‘place orders for spares with the manu-
facturers in time.

The Committee further recommend that Central
Electricity Authority should monitor the placing of
crders for spares by the State Electricity Boards and
the supply of spares by manufacturers and if at any
stage delay on the part of the manufactufers in:'the
supply of spares is apprehended, the matter should be

“taken up by CEA with the highest authority in order
i. to ensure timely supply of the spares. '

The Committee recommend that the other State

.+ Flestricity Bogpds may also be advised to emulate the

examplé of Maharashtra State Blectricity Board in the
matter and try to menufacture maximum number of
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spares either in their work shop( or make arrangements
10 precure the same from the reliable local suppliers.

To enable the SEBs to have spares manufac-
tured lorally it is necessary that manufacturers viz.
Bharat Heavy Electricals Ltd., and Instrumentation
Limited Kota should make the drawings and specifica-
tions of spares available to the State Electricity Boards.
The Committee would expect the CEA to assist the
SEBs in getting drawings and - specifications of such
spares from the manufacturers as early as possible.

The Committee also feel that each State Elec-
tricity Board who have a number of thermal power
stations under their control should be encouraged.
advised and assisted to start a “Spares bank” where
all the spares which are frequently required can be
stored for ready availability.

The Committee have no doubt that with pro-
gressive decentralisation and better coordination and
with the CEA playing the role of a mentor as well as
a monitor, the position of spare parts availability
would ease and improve to the satisfaction of SEBs.

The Committee urge that the problem of extrane-
ous matters in coal and oversize coal should be
tackled on a priority basis by installing coal handling
plants in all open cast mines as are linked with power
stations, according to a time-bound programme. Till
coal handling plants are installed in such mines, coal
authorities should ensure by engaging extra labour
that extraneous matters are manually removed from
coal to the extent possible before it is despatched to
Thermal Power Stations, In "the future, whenever
a mine is taken up for development for the purpose
of supplying coal to thermal stations, it should be
ensured that coal handlmg plant is installed there
before it is commxssno

The Committee recommend that other State
Electricity Boards should also be advised to fo'low
suit and depute their représentatives to exercise check
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over the quality of coal at the loading stage, The
Committee hope that the representatives of the State
Electricity: Boards deputed at coal mines will be given
full cooperation by coal authorities to emable taem
to keep an effective watch over the quality of coal
intended for power stations.

The Committee regret to observe that because
of lack of coordination between coal producers and
Railways, power generation in the country is suffering
with the consequent loss to the entire economy. Now,

* that the Cabinet Committee on infrastructure is

supervising the problem of movement of coal, the

- Comimittee fee] that a permanent solution to this

problem should be found out at the earliest so that
Thermal Power Stations in the country do not suffer

‘for want of coal.

The Committee are glad that there has been

considerable improvement in supply of coal to Ther-

mal Power Stations during the last four months and

. in February, 1981, coal movement was stepped up
‘to 3,970 wagons a day as against a requirement of

4,100 wagons. The Committee hope that Railways
will continue their endeavour to improve loading of

~wagons further and will be able to reach the target
..of 4,100 wagons per day for the thermal power sta-

tions at the carliest.

The Committee urge that the Deptt. of Caal

-should formulate a detailed plan with yearly targets
- /to step up ceal production and take concerted mea-

sures ‘from now on -to increase the coal output so as
to meet in full the requirements of the Thermal Power
Stations in the Five Year Plans. It should be en-
sured- that the production of coal every year matches
with the requirements and that shortage of caal
should not prove to be a constraint in the achieve-

ment of power targéts in the Five Year Plans.
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41 © 2318 | The Committee- feol that as adequate capacity
. " 'in"the Rauilways is an: csvemtinl pre-requisit for the
‘efficient working of Pewer sector as well as of other
‘key sectors it will be disastrous if the freight capacity
of Railways does not keep -pace with the demand.
The Committee feel that this is an aspect which
should be taken serious note of now, rather than
later, and not only by Railways but also Deptts. of
Power and Coal and reviewed jointly by them in
consultation with the Planning Commission to make
sure that the Railways are allotted adequate funds to
develop transportation capacity to the desired level
and the development programmes keep pace with
the growing requirements.

42 2.119 The Committee find that Railways have not so
far been informed of the quantity of coal that will be
required to be transported by them for thermal power

stations during the next 15 years. This should be
done at the earliest. cot

43 2.120 The Committee would suggest that feasibility of
organising alternate systems of coal transport (in-
cluding coastal shipping) should be explored with a
long term perspective -in view d@nd an integrated long-
term approach evolved to deal’ with the problem be-
“fore it becomes too acute for the Railways to handle
it alone, -

44 2.130 .- The Committee feel that the reasons for poor

L : _.pqrforniance _of Badarpur Power Station should be
-cli:arly 4identified .-and: action taken forthwith to im-
. prove the quality of power supply and capacity utili-
sation of the station. &+ ==

,1 It _is. a -shert, .sighted--approaches to delay or
; postpane . overhauling or--periadical maintenance just
.« -on, cansideratians - gf :expediency in disregard of lon}g
i <.~ feLA, ONSCQUENt. ~:Fhe- Committee expect that in

' future the annual overhauling/maintenance will not
be delayed or postponed beyond a safe limit.

e ——— e ———
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The Committee recommend that the authorities
should arrange to have nécessary modifications made
in his power plant at the earliest so as to make it
operationally efficient and _réliable. The Committee
also recommeng that in the next 210 MW unit which

is under erection, steps should be taken right now to

ensure that there are no design deficiencies when it
is put into commercial operation.

The Centre is noised to play a big role in power
sector in the years to come. Badarpur Power Station
is perhaps the first thermal station being run and
managed by the central sectar. The Committee feel
that the central agency charged with the responsi-
bility of running Badarpur Power Station should spare
no effort to operate this power station as a model of
cﬁ_ciency, in order to inspire confidence about its
capacity to manage bigger units that are coming up
elsewhere corrected the imbalance at the planning up
-Stage.

In view of the need to conserve coal for future
generations and in view of the fact that hydro-power
is a perennial, regenerative pollution-free and the
cheapest source of enérgy that can be transmitted to
any part of India through regional and national grids,
the Committee cannot over-emphasize the desirabi-
lity of giving hydro-power development the “high
priority” in actual pra¢tice. The Committee would
expect that at least hereafter the Central Electricity

. Authority should ensure that the development of

new power gapacity conforms to the policy of “high
priority” being given to hydro-power,

The Committee agree with the view expressed
by a power expert that long gestation factor of hydro-
power projects in quick succession and so planning
a long term strategy of taking up a number of hydre-
power projects in “auick succession and so plannig
their execution that they become available for service
one after the other according to a well-thought out
time frame.
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The Committee regret that . although Jarge
atiiognt of hydro power capacity has been sanctioned
and cleated by ‘the Central Electncny Authority, the
apex body in techno-economic field, it has been
held up for want of approval by the Planning Com-
mission. Seeing the tardy development of hydro-

- power in the past, the Committee would recommend

that fully investigated and techno-economically
cleared hydro-projects should be given highest prio.
rity at all levels, including the Planning Commission,
The Committee would like the CEA to pursue the
matter with the Planning Commission and apprise
the Committee of the outcome.

~ The Committee attach great importance to the

exploitation of untapped hydro-power potential in
North-eastern region. They would urge that, in the
interest of the economic development of the North-
eastern region, no effort should be spared in mobi-
lising all available technical and other inputs with
a view to overcome all constraints in the way of
development of hydro-potential in that region ex-
peditiously.

The Committce would like the Government (o
take stock of the situation and if import of foreign
technology is unavoidable in the national interest,
it may be 1mported withoiit delay, but in selecting
foreign techno]ogy, it should be ensured that the
]at:st and the most dependable technology is im-
portzd to put an end to the problems in this field
at the earliest.

The Committee would like Government to
ensure that execution of the nine projects under im-
plementation is regularly monitored at the highest
level with a view to avoiding any slippage and com-
pleting them in accordance with a time-bound pro-
gramme. The Committee would like to be apprised
of the programme of their sxecution. The Committee
would also like that-in order to instil a sense  of
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urgency to the investigation of new pi'e);ccts decided
to be taken up in Central sector, a definite pre-
gramme should be formmlated for carrying out im-

vestigations of the projects and progress watched.

The Committee feel that natiomal interest de-
mands a more drastic approach to the problem than
adopted in the past, Either the legislative measures
already existing should be given strong enough teeth
to deal with the river water disputes within a pres-
cribed time lmit through arbitration or otherwise,
without any right to any party to prolong the dispute
through the device of appeals or reviews to higher
authorities; or through constitutional amendment, if
necessary, water may be declared as a national re-
source, to be exploited by the Centre with due consi-
deration being shown to the State or States in which
the resource lies. The Committee would urge that
the matter should be considered at the highest level
without delay with a view to finding a speedy and
aboiding solution to the chronic problem.

The Committee would also recommend that as
a stop gap arrangement, to be arrived at in consulta-
tion with the State Governments, a power project
which is held up because of inter-state dispute,
should be taken up by the Centre without delay sub-
ject to the condition that the power and water from
such project would be shared among the disputing
States according to the decision that may ultimately
be taken by the tribunal or arbitrator that may be
appointed in the matter. This approach would
atleast allow the intervening period to be utilised
towards the execution of the project and translating
it into a reality by the time the dispute is resolved.

The Committee feel that ‘in view of the tact
that mini hydel projects have a short gestation
period, save on transmission and distribution net-
works, major civil works, and transportation of fuel
and can meet the power needs of remote and rural
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N _areﬁs.,i't,_l"'the: cbuhtry situated away from regular grid,

a systematic and detailed study of small hydro
potential available on canal falls, irrigation outlets
and small hill streams and rivers should be under-
taken expeditiously and a comprehensive plan to ex-
ploit smal] hydro potential should be drawn up for
implementation.

The Committee feel that the problems of sctting
up mini and micro hydel projects, which can prove
to be very useful to meet the local needs of remote
and rural areas, should be examined by the Central
Electricity authority in collaboration with manufac-
turers of power equipment in public and private
sectors, with a view to standardising the equipment
for mini projects and encouraging their manufacture
so as to make them more economical.

The Centra] Government should impress upon
the State Governments concerned the usefulness of
mini and micro hydel projects and organise technical
and consultancy services to help the States take up
construction of small hydel projects at the miost
suitable sites.

The Committee hope that in the 15 years
power Plan being formulated by the Central Electri-
city Authority the need to step up the role of nuclear
power stations will be given due attention.

The Committee would urge that every possible
assistance should be provided to our scientists and
indigenous industries to fill the gaps in technology
and industrial capability and capacxty sO as to enable
the country to embark upon a programme for nuc-
lear power development on a larger scale and at
faster pace than in the past.

. The Committee would suggest that a joint sur-
vey of the nuclear power potentlal technical man-
power and industrial capacity in this field should be
undertaken by the Government to have a sound base
to formulate realistic - programmes for setting up
nuclear power stations in coming years.
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There is great weight in the suggestion made
by a power expert that nuclear power stations should
be set up at places which are far away from coal
stocks and hydel sources. The Committee are glad
to note that Government have been following this
criterion in the selection of sites for such stations in
the past. The Committee hope that the nuclear
power stations to be set up hereafter will be located
at the most suitable sites and will be selected on
merits in the light of the aforesaid criterion,

The Committee have taken note of the rccom-
mendation of the Committee on Power (Rajadhyak-
sha Committee) that there should be an indzpendant
body outside the Department of Atomic Energy to
lay dawn and monitor observation of minimum
standards for siting, design, construction, operation,
maintenance and safety of nuclear power plants,
and the reply of the Department of Atomic Energy
that the research and development activities on the
one hand and the construction and operation of the
power projects and plants on the other are only
complementary to one another in the field of nuclear
power generation and cannot be mutually exclusive.
The Committee would like that this aspect should be
dispassionately examined by the Government in the
larger interest of future nuclear power development
in the country.

The Committee welcome the decision of Go-
vernment to set up a Commission for Additional
Sources of Energy for organising a well-coordinated
and integrated research and development programme
for harnessing alternate sources of energy like solar,
wind, and bio-mass. The Committee hope that the
institutional mechanism now set up by the Govern-
ment will identify the energy potential from all types
‘of renewable sources, including  geo-thermal tidal
Waves, ocean thermal energy and initiate major and
sustained efforts for rapid development of these re-
newable sources of energy.
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The Committee recommend that the Central
team should prepare a time-bound programme for
rectifying the manufacturing defects and dssign defi-
ciencies in all the indigenous sets of not only of 200/
210 MW capacity but also of 110/120 MW capa-
city, on which renovation work was taken up but
has not yet been completed.

The Committee take note of the measures taken
by BHEL for monitoring the working of power
stations, analysing forced outages and othsr pro-
blems and holding consultation with SEBs and
CEA etc. in order to draw up and implement co-
ordinated plans for stabilising the indigenous sets.
The Committee welcome these measures and hope
that CEA will so arrange that the SEBs draw the
maximum benefit from these measures in the inter-
est of improving performance of their indigenous
sets.

The Committee also recommend that while
entering into foreign collaboration agreement the
indigenous manufacturers viz. BHEL, ILK etc.
should make sure that the design of the equipment
for which the agreement is being made suits Indian
conditions.

The Committee suggest that the system of con-
sultative machinery should be introduced at an early
date in the larger interest of producing quality equip-
ment in the country,

The Committee hope that the Model Contract
will be finalised at an early date and State Electricity
Board’s advised to execute a formal contract cn the
standard lines for each transaction and enforce it
to ensure timely supply of equipment of guaranteed
quality and design.

The Committee would, suggest that Central
Electricity Authority should take stock of the exper-
tise and facilities available in the various State Elec-

- p— -
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tricity Boards and evolve a joint mechanism in con-
sultation with the Boards for conducting quality
inspection during manufacture and erection of power
equipment. If such a mechanism is not avolved, the
inspection by State Electricity Boards may continue
to be unsatisfactory with consequent effect on gene-
ration efficiency.

The Committee feel that another unit to te set
up in public sector would not only bring about im-
provement in quality through competition but would
also accelerate the pace of production to meet the.
expanding needs of power sector. The Commiitee
recommend that this aspect may be examined criti-
cally and dispassionately.

The Committee would suggest that a critical
review of the actual production vis-a-vis installed
capacity in BHEL should be undertaken immediately
by the Department of Power in consultation with
BHEL and other connected organisations to deter-
mine whether, in the light of past experience, BHEL
can be relied upon to deliver the equipment on Sche-
dule to keep pace with the plan. It would, in the
Committee’s opinion be better to err on the right
side and provide for slightly higer manufacturing
capacity in the country than the actual need and it
would be preferable to set up another unit in public
sector. In this conection, the Committee would like
to draw attention to their recommendation on the
subject earlier in this chapter.

BHEL is stated to be deficient in technology
for lignite fire boilers and bulb turbines for hydro
projects. It is also stated to be short of capacity
for critical piping and pressure parts. The Com-
mittee would recommend that the areas in which
BHEL lacks technology or capacity should receive
urgent attention of the Government.

The Rajadhyaksha Committee have pointed out
that a preblem which has frequently occurred is the
bunching of orders when manufacturers are asked to
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supply equipment for a number of projects at the
same time. This should not be a problem difficult
of solution if a proper planning is made by the CEA,
Central Public Sector Undertakings in the field of
power and State Electricity Boards. The Com-
mittee would expect the Ministry to impress upon
all these agencies the need for a proper planning to
avoid bunching of orders.

The Committee would like the Department of
Power and CEA to look into this genuine difficulty
of BHEL and evolve an arrangement which will
enable BHEL to receive payment for the equipment
supplied to SEBs and other agencies without delay.

The Committee would like the Department of
Power not to confuse the role of the CEA in this
regard and arrogate to themselves a function which
the Electricity (Supply) Act, 1948 has clearly assign-
ed to CEA. One of the most important functions
of CEA, under Section 3 of the Act, is to “develop
a sound, adequate and uniform national power
policy” and it should be allowed to perform this
function without any obstacle. In this task the in-
volvement of Planning Commission, Deptt. of Power
and States and other organisations is, of course,
essential and should be brought about.

The Committee are of the view that the Minis-
try of Energy have no  authority to declare a
statutory body like CEA, as on “Attached Office
under the Department of Power. The Cammittee
would like that the opinion of the Ministry of Law
be taken in the matter, if necessary, and
the CEA given its rightful status which is essential
if it has to discharge the onerous responsibilities
assigned to it under the Act.

The Committee feel that unattractive pay scales
and allowances are partly the result of declaring CEA
as an “Attached Office” of the Government of India
and for this the Department of Power are themselves
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to blame. Now when this deficiency has been force-
fuly highlighted by SEBs and Rajadhyaksha Com-
mittee and admitted by Department of Power, the
Committee expect that the Department will look in-
to this matter seriously and immediately and take
measures necessary to attract and induct the best
available talent in the CEA so that the CEA becom-
es the repository of experts to whom State Electri-
city Boards can look for guidance.

The Committee are unhappy at the shifting of
blame for delays on each other. The Committee
would like CEA not only to lay down in clear terms
guidelines for preparation of project reports - which
they appear to have done in the case of thermal
projects but not hydel projects, but also take initia-
tive to “educate” the SEBs on the manner of pre-
paring comprehensive project reports giving com-
plete data to avoid any delay at the techno-econo-
mic approva] stage. The Committee strongly feel
that CEA also have a responsibility to clear all pro-
jects referred to them within a time schedule. No
project should as far as possible, remain pending for
more than 2 years. All objections and the additional
information required with reference to any project
should be communicated to the States concerned in
one lot and not piece-meal. Where any data in a
project report is found wanting the CEA should sit
down with the representatives of the SEBs and help
them fill the gaps with a view to according techno-
economic approval to the project without further
delay. All those projects which are at present pend-
ing with the CEA for over two years should be
cleared within six months and in any case before one
year. The Committee would like to be apprised of
the progress in the clearance of the pending project
together with the reasons for delay in the case of
pending project within 6 months.




157

3

81

83

7.46

7.47

The sanctioned strength of the Central Electri-
city Authority is a Chairman and 6 Members but
at present the Chairman and 4 Members are in posi-
tion and the posts of Member (Thermal) and Mem-
ber (Planning) have been lying vacant for nearly a
year at a time when thermal generation and Power
planning are at a critical stage. It is difficult to
accept Secretary (Power)’s view that CEA’s work
has not suffered on this account. The principal
reason why CEA has not been able to draw suitable
candidates for thes posts is that the salary and con-
ditions of service are not sufficiently attractive. The
Committee are unable to appreciate why this defi-
ciency was not removed when it was already known
to the Department of Power. The Committee can-
not but hold Department of Power responsible for
lack of planning and casual attitude for this State of
affairs and would urge them to take urgent steps to
fill the vacancies without delay.

The Committee take note of the suggestions
made by Rajadhyaksha Committee to re-structure
and strengthen the CEA by creation of certain new
posts and re-organise the system of work and con-
trol in the CEA. They would like the Department
of Power to take final decision in the matter expedi-
siously in the larger interest of efficient working of
power sector.

The Committee would expect the staff Inspec-
tion Unit of the Ministry of Finance, which is mak-
ing a study into the structure and staff strength of
CEA, to look into the matter and make recommen-
dations for a scientific allocation of work among
various wings with a view to avoiding duplication of
work,

One of the statutory responsibilities of CEA is
to assist in the timely completion of power schemes.
It is seen that out of 51 thermal schemes
sanctioned during the last five years, only one sche-
me was completed in time; and out of 65 hydro
schemes, only 2 were executed on schedule. From
this the Committee are constrained to conclude that




158

3

84

85

86

8.10

8.11

8.12

CEA has miserably failed to discharge this impor-
tant statutory responsibility.

The Committee feel that a person employed to
operate and maintain the power stations or trans-
mission and distribution systems should not only be
suitably qualified but also adequately trained before
he is put on the job. For this purpose it should be
necessary that when a power station is to be taken
up for erection the engineers and other technical
staff required for erection, operation and mainten-
ance should be recruited well in advance, and given
practical training both with the manufacturers of the
equipment and -in power stations so that technically
competent persons of the required disciplines are
available to take up responsibility and handle the
work of erection, operation and maintenance, as the
case may be, at the appropriate time,

The Committee would suggest that the Power
Engineers Training Society should take stock of the
training needs of all kinds of the entire power sector
in the country vis-g-vas training facilities already
available and not only augment the training facili-
ties to meet the growing requirements in full in ac-
cordance with a comprehensive plan to be drawn up
in consultation with the State Electricity Boards but
also help the States in upgrading the existing train-
ing facilities to high standard consistent with the
requirements. In doing so, the Committee would
expect that duplication of facilities will be avoided
and requirements of each region will be taken care
of. The Committee wowld like the CEA to liaison
between the Society and the Boards to bring about
coordinated development and optimum utilisation of
training facilities.

In the Committee’s opinion, training should not
be a one-time operation. After a thorough training
in the beginning, refresher courses and courses in
new technology, well before its introduction, should
be held for serving engineers and technicians to keep
their efficiency at optimum level.
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The Central Electricity Authority should ensure
that training requirement of all those Electricity
Boards which do not have well-established training
facilities of their own are met by the Institutes run
by the Power Engineers Society or the neighbouring
SEBs having such facilities till the time they set
up their own independent training Institutes.

The Estimates Committee expect that the Gov-
ernment would examine the recommendations made
by the Rajadhyaksha Committee on Power regard-
ing training of Engineers & operators expeditiously
and take an early decision thereon. They would
like to be apprised of the Government decisions in
this regard and the follow-up action taken in pur-
suance thereof.

Power system is no longer the exclusive concern
of a State. Regional planning and inter-dependence
have added a new dimension and before long the
power system, no matter where it is located, will
assume national proportions. In view of these deve-
lopments, the Committee feel that the creation of an
All-India pool of senior engineers of the level of
Superintending Engineers and above, through the
establishment of an All-India Service of Power Engi-
neers or otherwise, will be necessary to provide for
mobility of power experts and handle the power prob-
lems across the State frontiers.

It has been brought to the notice of the Com-
mittee that while in some of the States power cuts
are imposed after consulting major consumers, in
some other States the cuts are unplanned, arbitrary
and abrupt. The Committee feel that while in cer-
tain situations such as sudden breakdowns, unplan-
ned power cuts may not be unavoidable altogether,
as far as possible, the power cuts should be planned
and announced in advance. The Committee would
expect the CEA to impress wpon the State Electri-
city Boards the meed to plan and notify power cuts
in advance to enable the industries, agriculturists and
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householders to regulate their operations accordingly
and thus minimise the loss,

As laid down in the Electricity (Supply) Act,
there is to be a consultative machinery of consumers
in every State Electricity Board. These bodies, it is
stated by Secretary (Power), are generally not func-
tioning well. If these bodies can be activised, they
can play a very useful role in the matter of planning
of power cuts and laying down general guidelines for
the guidance of SEB’s and thus protect Consumers’
interests. The Committee would like CEA to take
up this matter with SEBs and persuade them to acti-
vise these bodies in their as well as consumers’ in-
terests,

The Committee, therefore, feel that CEA would
do well to bring it home to State Electricity Boards
that the cost of production is controlable and can be
brought down to some extent if certain capital and
running costs are taken proper care of.

The Committee would like that just a programme
for establishing the regional grid by the end of
the Sixth Five Year Plan had been formulated, a
time bound programme for completing the various
stages of the national grid should also be laid down
and progress monitored with a view to making the
national grid a reality by a target date.

There are certain parts of India like Andamans
and Nicobar and Lakshadweep Islands which being
far removed from the mainland, cannot look to the
regional grids or the proposed national grid for help
in times of power shortage or power breakdown
there. The Committee, therefore, feel that these
Islands will have to be made self-reliant to meet the
power demand even at peak periods on their own.

To enable them to do so, the CEA should arrange
to build up adequate reserve stocks of diesel, coal
and spare parts in these islands to keep their power
stations running even in the event of temporary and
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unavoidable delays in the movement of these inputs
by ships.

The Committee would also like to suggest that
the power planning in the case of Andamans and
Nicobar Island, Lakshadweep Island and such other
islands should be done keeping in mind the impera-
tive need to keep the power capacity always ahead
of demand to ensure progressive growth of economy
of these islands.

The Committee feel that criteria to judge the
viability and techno-economic feasibility of power
projects in these Islands cannot be the same as for
the rest of the country for obvious reasons. Apart,
from other conmsiderations, national security will be
an additional factor which will have to be given due
weight while planning and approvmg new power sys-
tems there.

In order to have a judicious combination of
thermal and hydro power which will give the power
systems in these islands stability, the CEA should
explore the feasibility of exploiting micro and mini
hydel potentia] on irrigation channels and small
streams and rivers in_the islands. The study which
the Committee hive reconfinended earlier in this
Report to assess the small hydel potential in the
various parts of the country should also be made
in Andamans and Nicobar Island (e.g. on Kalpong
River in Andamans), Lakshadweep Islands and other
such islands.

The Committee feel that the remote areas such
ag North Eastern region also require special attention
in the matter of build up of adequate reserves of in-
puts lige coal, diesel, spare parts etc. to keep the poor
states there working without interruption and it should
be ensured that poor states in such areas do not suffer
because of shortage of thesé inputs in the event of
sudden and unforeseen transport bottlenecks.
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The Committee would like the Government to
consider the matter from all points of view and take
a decision on merits in the larger interest of the
efficiency of National Grid system. They expect
that the studies into the high voltage level for adop-
tion in the future would be completed expeditiously
and the on-going and new programmes of transmis- -
sion lines would be reviewed in the light of the
studies.

The Committee would like the Department of
Power to compare the extra cost of 20 per cent now
with the estimated expenditure likely to be incurred
later on providing extra circuits and see whether it
would not be far-sightedness to go in straight-away
for towers which should have provision for taking
2 or more circuits, depending on the future needs,
but which may at present have one circuit as is
required now.

As the continued opposition of the Northern
States is likely to delay the operation of Regional
Grid, the Committee would like the CEA/Deptt. of
Power to discuss this matter with the Authorities
concerned at the highest evel, with a view to allaying
their apprehensions and bringing them round to agree
to LFC system in the larger interest of efficient work-
ing of National Grid.

The Committee hope that the examination of the
recommendations of the Rajadhyaksha Committee
would be completed expeditiously and follow up
action taken without delay. The Committee further
hope that the Report of the Rajadhyaksha Commit-
tee on Power will not meet the same fate as the Re-
ports of some of the earlier Committees have met.

The Committee would recommend that the
matters regarding professionalisation of top manage-
ment in the SEB’s and the system of top appoint-
Government with the States with a view to bringing
about improvement and efficiency in the Working
of the Boards.
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