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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 
16th Report on the Ministry of Energy (Department of Power)-
·Power. 

2. The subject was taken up for examination by the Estimates 
Committee (1976-77). Necessary information was obtained and evi· 
dence of the representatives of the Ministry of Energy (Department 
of Power), Department of Atomic Energy, Ministry of Shipping && 
Transport and the Ministry of Science and Technology was taken 
by them. The Committee, however, could not finalise their report 
due to the dissolution of the Lok Sabha on 18 .January, 1977. 

3. The Estimates Committee (1977.78) appointed a Sub-Commit-
tee to finalise the report on the subject. On the basis of the evidence 
tendered before the previous Committee (1976-77) and on the basis 
of additional information obtained by the Sub-Committee, the Sub-
Committee considered and approved the report at their sittings held 
on 26 August, 25 OctOiber, 26 October, 1 December and 2 December, 
1977 and 18 March, 1978. The report as approved by the Sub-Com-
mittee was considered and adopted by the Estimates Committee at 
their sitting held on 22 March, ] 978. 

4. The Committee place on record their appreciation of cQIIlmend-
able work done by the Chairman and members of the Estimates 
Committee (1976-77) in taking evidence and obtaining information 
for this report. 

5. The Committee wish to express their thanks to the Officers of 
the Ministry of Energy and other concerned Ministries and Depart-
ments for placing before them material and information which they 
desired in connection with the examination of the subject and for 
giving evidence before the Committee. 

6. For facility of reference the observationsirecommendations of 
the Committee have been printed in thick type in the body of the 
report. A summary of the observationsirecQIIlmendations is append-
ed to the Report (Appendix XXI). 

NEW DELHI; 

April 1'8, 1978. 
ChafiTa 2iCT900 (Sf. 

SATYENDRA NARAYAN SINHA, 
Chairman, 

Estimates Committee. 

(xi) 



CHAPTER I 

INTRODUCTORY 

1.1. There had been acute power shortage in the country whick 
!had been responsible for retarding the development of the country"" 
«onomy both in the industrial and agricultural sectors. Taking note 
,of the situation, the Estimates Committee (1972-73) examined the 
various aspects of the Power Industry in the country and presented 
their 39th Report (Fifth Lok Sabha) on the erstwhile Ministry 0' 
Irrigation and Power-'Power', to Lok Sabha on the 30th April, 
1973. This Report contained 191 recommendations in all. 

1.2. Government's replies to these recommendations indicatinl 
action taken to implement them were examined and commented up-
on in the Fifty-sixth Report (1973-74)-(Fifth Lok Sabha) on the 
'Action Taken' 'by Government on the recommendation containeci 
in the Thirty-ninth Report' which was presented to Lok Sabha OIl 

the 30th April, 1974. According to this Report, out of. 191 recom-
mendations, 172 recommendations had been accepted by Govern-
ment, and the Committee did not desire to pursue 15 recommenda-
tions in view of Government's replies. Reply of the Government in 
respect of one recommendation had not been accepted by the Com-
mittee, Replies of Government in respect of three recommendations 
h~d not been received till the time of presentation of the Actioll 
'fa ken Report. 

1.3. The Estimates Committee (1976-77) at their sitting held on 
the 7th May, 1976, decided to pursue with the Government, inter 
aUa, the action taken by Government to implement the recommen-
dations contained in the 39th and 56th Reports of the Estimates Com-
mittee (Fifth Lok Sabha) on the erstwhile Ministry 01.l Irrigation 
'and Power-'Power'. 

].4. The Committee took the evidence of the representatives of 
the Ministry of Energy (Department of Power), and other Minis-
tries and Departments, concerned with the subject, on the 27th ani 
28th December, 1976. 

1.5. The various matters taken up by the Committee and their 
recommendations in this regard are dealt with in the subsequent 
'chapters. 
·4209 LS-3. 



CHAPTER II 

PLANS FOR POWER DEVELOPMENT 

A. Plans for Power Development 

2.1. The Estimates Committee in paragraph 3.45 of their 39th Re-
port (1972-73) were distressed to note that none of the power plans 
achieved the targets envisaged. The First Plan was designed to add 
1.40 MKW of power, the second 3.48 MKW, the third 7.04 MKW, the 
three annual plans (1966-69) 6.88 MKW, and the first three years 
(1969-72) of, .the Fourth Plan 4.13 MKW. The actual achievement 
during the plan periods was 1.12 MKW, 2.73 MKW, 4.52 MKW, 
4.12 MKW, and 2.60 MKW, which worked out a shortfall percentage 
of 20, 36, 35, 88 and 37 respectively. 

2.2. The Committee in paragraph 3.46 of their 39th Report noted 
that the shortfall in the plan had been mainly attributed to delay in 
the supply of equipment by indigenous manufacturers, non-avail-
ability of essential raw materials like steel, coal, cement etc. to the 
required extent and delay in the reeeipt of replacement parts from 
abroad. Delay in delivery of, main equipment by HEIL/BHEL as 
well as civil works alone had resulted in shortfall to the extent of 
3.25 MK.W during the Fourth Plan period. 

In reply Government in November, 1973 stated:-

"It is regretted that there would be a shortfall to the tune of 
about 3.5 million KW during the Fourth Plan Period, 
which is mainly due to delay in delivery of plant and 
equipment by manufacturers, and delay in construction 
work at site which is due to shortage of essential materials 
like steel/and cement, paucity of fund'S, labour troubles 
and other causes. Every effort is being made to bring the 
gap narrower." 

2.3. The Committee in paragraph 3.49 of their 39th Report noted' 
that power was a basic infra-structure for building up the coun-
try's economic growth and development, and that shortfall in power-
impeded growth in the industrial and agricultural sectors. 

2 
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2.4. The Committee, therefore, felt that there was need of a well-
coordinated programme for power development correlated with the 
growth of industry, agriculture and other sectors which consume it. 

2.5. In reply, Government in December, 1973 stateci:-

"The Committee's observations, have been noted. It is agreed 
that the power Development Programmes have to be 
based on an integrated and internally consistent inter-
sectional development plan. This is being attempted in 
the formulation of the Fifth Plan also. The energy re-
quirements 0:6 the industries, agriculture and other con-
suming sectors are assessed and the power plan provides 
for generating and supplying the same within the cons-
traints of resources." 

2.6. The Committee in paragraph 3.53 of their 39th Report ex-
pressed the view that for the successful planning and implementa-
tion of power development, it was necessary that a IQng-range plan 
extending over a period of 10 to 15 years based upon realistic esti-
mates of demand, optimal mix of hydro, steam and nuclear genera-
tion with adequate transmission system, ~ing into account the 
regional power system condition, from time to time should be 
formulated. 

2.7. Government in their reply furnished in December, 1973. 
also stated:-

"Power planning is being undertaken on a long-term' basUi 
covering a span of about 10 to 15 years. The Fifth Five 
Year Plan is being worked out in.. detail at present and 
greater attention is also being paid to some hydro electric 
schemes which would yield benefits during the early part 
of the Sixth Plan. Advance action 1!or Sixth Plan Pro-
jects is also contemplated so that new capacity is added 
on a continuous basis. While it may not be possible to 
have a detailed plan covering a period of 15 to 20 years 
ready in the context of inadequate information on certain 
important issues in a developing economy, the ,estimated 
demands for power for the period upto the end of the 
century have been projected. The Ministry of Irrigation 
and Power have prepared a decade plan (1971-81) in 



" 
which various hydro., thennal and nuclear power genera· 
tion schemes to be taken up immediately for implementa-
tion have been identified." 

2.8. Asked to indicate the power demands in the cOlUltry fora 
period ot; 15 years as projected in the Ninth Annual Survey conduct-
ed during 1974-75, the Ministry of Energy in their written replies 
furnished in November, 1976 have stated that the power demand for 
the country as a whole has been projected as under in the Ninth An-
nual Electric Power Survey of l'ndia 1974:-

Utiliti~JI 

Year .---- ------.------

1974-75 

1975-76 

19745-77 

1977-,8 

1978-79 

1979-80 

1980-81 

1981-8, 

1982-83 

l'IA3-84 

'1)90-1)' 

Peak load En~rgy 
require-
m~ntB 

- ------_ .. __ .. -- _ .. - ~ ."------

(MW) (MU) 

'4685 8o!Z55 

I 68g8 9101 4 

189':12 I02~1!7 

212~p "4"5 

~3535 :26997 

'l,506S 139847 

'7488 15:,!~5 

303-\-1 169340 

333ft !) 18631'19 

~6749 20508!1 

69535 38805!1 
... ---.~ ._-- -._---_.-

2.9. The Ministry also stated that a programme for meeting the 
requirements of peak load and energy till the end of the Fifth Five 
Year Plan (197S-79) has been drawn up. The projections made ia 
the Ninth Annual Power Survey Report are expected to be on the 
high side since the basis o~ load forecasts made earlier have changeti 
due to financial con'Straints faced by the country in the later yean 
"of the Fourth Plan and the first two years of the Fifth Plan. 
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2.10. The Fifth Plan power programme is expected to be of the 
wer 01. 12.42 million KW. The projects which are likely to afford 
benefits of 12.42 million KW during the Fifth Five Year Plan are aa 
Iollows:-

.-----------------------------------------_._-------------------
RecionfSchemCil 

I..", 1lI,;_ 
I. Faridabad Thermal (Haryaft.) 

~. Panipat Thermal (Haryana) . 

5. Bhatinda Thermal (Punjab) . 

4. Beu I (Haryana, Punjab & Rajuthan). 

5. Beu II (Haryana, Punjab & Rajuthan) 

6. Sumbal HE (J cSt K) 

7· Chenani HE (J cSt K) 

8. Lower Jhelam HE (HP) 

,. Giri H. E. (HP) 

10. BUli Extn. HE (HP) 

II. Yamuna St. II (Chibro) (UP) 

12. YarnUI1& St. IV (Kulhal) (U.P.) 

13· Ramgana HE (UP) 

14' Rishikesh-Hardwar (UP) 

15' Obra Thermal Bxtn. I (UP) 

16. Obra Thermal Extn. II (UP) 

I,. Obra Thermal ktn. III (UP) 

BcDdit. 
during 
Plan 
(JdW) 

II 

1110 

1.20 

440 

II 

9 

105 

60 

go 

180 

1100 

1100 

Latest Present pOIition .. ia 
estimated December. Ig1a 
COlt. .. 
per 
PlarmiDg 
CommilaioD 
.May' 76 
Review 
doc:ument 
(RI. in 1akhI) 

3 • 
31150 COJllll1isaionrti. 

7800 Under Constructicl1. 

11l!l50 220 MW Commi.si-
oned, Balance 
under conlt. 

!l9999 Under Construction. 

1610 CommiJaiOllrd. 

6301 Under Construction. 

11521 Do. 

11300 Commilsioned (m· 
dude the coat of 
Khodri). 

1588 CommiNioned. 

-1141 60 MW Commissioned 
Balance under C8D-
.truction. 

6815 Under CODstruction. 

8735 Commissioncd. 

1865g Und!,f Conltructien. 

Do.; 



, 
---- --_._----------_._-._------

-----------_._--
18. Harduapnj St. V (UP) 

19· Harduarltoj St. VI (UP) 

110. Panki Thermal (UP) 

II J. aadarpur Thermal Extn. I (Central) 

lU. 8adarpur Tht:rmal Extn. II (Central) 

23. Baira Siul HE (Central) 

1t4' Ra.ia.than Atomic Station (Central) 

s~ TOTAL N.R . 

.... ",.,. R"i.n 

I. Ulcai HE Scbeme (Gujarat) 

e. Gandbi Nagar Th. (Glijarat) 

:t. Ubi Thermal (O\ijarat) 
,. Ulcai Thermal Extn. (Gujarat) 

S· Korba Thermal Extn. (M.P.) 

5. Arll&rkanaak Thermal I (MP) 

.,. Satpura Thermal Stn. (MP) . 

•• Vir. H.E. (Maharuhtra) 

9. Bhatgai,HE (Maharalbtra) 

10. Ito)llla HE St. III (Mabaruhtra) 

II. V"it~rr" HE (Mlhara,htra) . 

12. Itoradi Th. Stn. (Mahar .... htra) 

13· Koradi Th. Extn. (Maharashtra) 

14' Nalik Th. St •. Elttn. (Maharuhtra) 

SUB TOTAL W.R. 

6111_ 6,i.II 

I. K.,th\~uh;n Til. St. III (A.P.) 

I. K·,tluTu h·u Th. gt. IV (A.P.) 

:t. Vijayawada Th. (A.P.) 

+. Lower Sileru HE (A.P.) 

110 

110 

lIOO 

100 

110 

300 

140 

400 

IliO 

3110 

100 

100 

uo 

220 

100 

3 

3437 Under CoNtruct •. 

Do. 

Do. 

598, Commiuioned. 

6606 Under COllltructiOll. 

911111 Under Conltructi ••. 

73S4 Do. 

• ,gB Commiuioned. 

6050 Under CODitruCtioe. 

'350 Commwioned. 

9330 Under ConItrUCtiOll. 

90111 Commilllioned. 

7104 Under Construetion . 

111737 Do . 

CommiSllioned. 

590 Under Construction. 

6,86 1140 MW eommiu-
iODed 80 MW ua-
der conlt. 

195'2 Commissioned. 

11506 Do. 

18519 Under eOlllt. 

Do. 

I 
5050 Commissioned. 

81 54 Under Construetion. 

11577 Do. 

9550 100 MW commil'. 
ioned balance under 
ronltruction. 
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- --_._._-----

s .. 
lj. NagarjuBasagar HE (A.P.) 110 1560 Under comt. 

..,. Srilailam HE (A.P.) 110 '7500 Do. 

7. ldikki St. I (Kerala) 390 11025 260 UW comaUs' 
sioneci and balante 
Wider conltructioD. 

'8. Sharavathi HE St. III (Karna.) I 78'2 1071 891 MW commis-
lioned and balaace 
under comtructiOD. 

9. Lingarmakki HE (Kama.) 55 926 Under comtruCtlOD. 

'10. Kalinadi HE (Karna.) '7° 1000 Do. 

II. Kundah HE St. IV (TN) 110 11M- Do. 

12. Surulier HE (T.N.) S5 1458 Do.:"! 

"3. Ennore Thermal Extn. (T.N.) 110 2110 Commiaaioned. 

Ii. Tuticorin Thermal Stn. (T.N.) 100 .191l9 Under Constructie •• 

13· Madraa Atomic Stn. (Central) ISS 85S4 Do .. 

SUJI-ToTAI. S.R. 184S'2 113678 

Eut". ,ep" 

I. Kosi HE (Bihar) 5 787 Under coDltrueti ... 

2. Subemrekha HE (Bihar) '90 1502 Do. 

3. Pathratu Extn. VII & VIII . 120 6068 Do. 

4. Balimela HE (On..) 1140 3778 180 MW commlJ. 
lioned and balance • 
under coDltructioD. 

5. Talchar Thermal (Oritaa) 110 7518 Undo'r Constructioa. 

~. Santaldib Thermal (W.B.) ,60 10000 1110 MW commiIo 
lioned aad balaace 
is under CODat. 

7. Jaldhaka HE St. II (W.B.) II Sag Under Comtructioa. 

8. Kuraoong HE (W.B.) II 17S Do. 

g. Lower Lagyap HE (Sikkim) 12 1499 Do. 

ro. Chandrapura Thermal (DVC) 960 8390 lotO MW commiJ. 
Iloned and balance i. 
under COftItruetioa. 

'II. Durgapur Thermal Enn. (D.V.C.) 100 6600 Under OoIIItructioa. 

SUB-ToTAL S.R. r647 47904 



-------------------------------------
2 3 

------------- ----_ ... -------

J(MtIutu'mt ,."iD" 
J. Narup Thermal Extn. (Aaam) 

•. Kyrciam Kulai liE (Meghalaya) 

S. Dsur.a HE (NaplaDd) 

,.. Gwnti HE (Tripura) 

Sua·TOTAI. NBIl 

TIITAL--AI1_ hll>IA H .. ,\ .. , 
Thermal. 

Nuclear , 

•• 5 

10 

101' 5 

~::m 7 
7370 

455 

638 Conunitaioned. 

1800 Under constructi_ . 

N.A. 

5910 

Do. 

.5 MW co~ 
lioned aDd balance 
UDder CODitruCtiOR. 

2.11. The break-up of this capacity category-wise, viz. hydro, 
thermal and nuclear, together with additions during the Fifth Plan. 
ve indicated below:-

---------- ------ -
(MW) 

Hydro Thermal Niuclear Total 

CaPfocity at the end of IV Plan 6964 9060 640 16664-

Additions during V Plan 4-654 7390 455 12499 
Capcity at the end of V Plan 11618 16450 1095 29 163 
~~----

2.12. The Ministry in their written replies further stated that 
preliminary work on the power development programme for the 
Sixth Plan period, ending 1983-84, has been taken in hand and 
studies for generation-load balance during different years of the 
Sixth Plan are being Carried out. These studies are mainly for the 
Identification of both hydro and thermal projects considered feasi-
ble for commissioning during the Sixtli Plan. Reliable projections 
ef requirements of energy and capacity in various region States up-
to the end of the Sixth Plan and beyond are necessary for deter-
mining the priorities of projects to be taken up for benefits in the· 



SiXth Plan. The demand picture as projected. by the Ninth Annual 
Power Survey is under review and fresh exercises for the Tenth 
Annual Power Survey are presently in hand. However, preliminary 
.tudies for the Sixth Plan power programme have already been 
made with a view to- identify suitable hydro and thennal schemes 
JO that their implementation can be taken up to maintain conti-
awty of power development to meet the expected growth in 
demand. The preliminary studies indicate that an additional caps-
eity of about 18 MKW may be required by the end of the Sixth 
Plan period. 

2.13. The methodo-logy proposed for the formulation of the 
Sixth Plan is first to identify hydro projects in respect of which 
project reports have already been preparedlcleared. or are under 
prep:J.rat'o-:.iexaminat'on. The investigation of such projects wou\i 
ha" -: ... ee.l Lake~l up on a 1 ational basis on techno-economic consi· 
tlerations in each RegioniState and after ascertaining feasibility of 
implementation in the required time and the relative economics of 
several projects available. The hydro projects selected in each 
RegioniState for implementation during the Sixth Plan would be 
on considerations such as the state of readiness, simpliCity of civil 
engineering features, feasibility to complete the .,projects wthin the 
plan periods and magnitude of their benefits as well as economic 
eonsideratiOns. Thermal projects which can be implemented in a 
relatively shorter period compared to the hydro projects which 
have a longer gestation period would be taken up to ensure that 
the expected load demand is met. New thermal plants would be 
considered mostly at sites already developed, o'r under development 
110 that the infra·structural facilities created at such sites could be 
taken advantage of. A regional approach to planning for power 
projects has also been kept in view to the extent feasible on the 
presumption that the various state systems would be capab1e .-of 
operating in an integrated manner and the grid systems beIng 
planned would be capable of handlin'g inter-sfate and inter-regional 
transfers of power. 

2.14. The Ministry in their written note ~ded that long-term 
planning for power generation beyond the Sixth Plan is not being 
done at present. It is pro?osed to take up this work after the 
Sixth Plan IS finalised, based on the Tenth Annual Power Survey. 

2.1~: Asked to state the criteria adopted for deciding the Heve-
topment programme for power generation and also the long-tenw 
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,planning done in this. regard, the Secretary, Ministry of !!ner., 
.during evidence, stated:-

"The starting point for planning the development of power 
is, the first in place, a study of the projections in regard 
to consumption or the demand for power in the years to 
come. This is being do;"e and there is a systematic 
exercise known as the Annual Power Survey which WBi 
started about ten years ago. We are, at the moment, in 
a very advanced stage of completing the tenth annual 
Power Survey which is a rolling exercise. Each year we 
take up a review of the demand projections for the next 
seven to ten years and sometimes the review goes eve:Q 
beyond that period. Basically, this tenth Survey is 
concentrated around what the picture would be in 
1983-84. We have got to think suffiCiently ahead and 
allow for the gestation period in creating additional capa-
city and we must also, know about the deficit sufficiently 
in advance 90 that we can take aetion for . creating the 
necessary new capacity . 

. . . ,Having arrived at what is the demand pattern a certain 
number of years hence we also allow for better output 
from the present installed capacity. But still there is a 
net defiCit which is to be made good by creating addi-
tional capacity, Having come to that, we also look at the 
regional planning aspects and the integrated operations. 
Having come to this stage, the important point is what 
should be the priority as among different choices avail-
able-thermal or hydro or nuclear to some extent. The 
first preference always stands for hydro. Hydro is not 
so cheap in terms of initial cost; it can be higher than 
thermal; but its advantage is that the operating costs are 
exceedingly low. There is hardly any fuel to be burn. 
It is cheap especially in actual generation. It is also a 
very clean energy compared to coal and it is replenish~ 
able. Therefore, baving established the deficit, we go 
maximum for hydro coverage." 

2.16. Asked to state the revised targets of production in various 
sectors of power. as fina1ised hy the Planninr, Commi~c;ir:n. an-d how 
far they are different from the original t~.r"'et" the Secretary, 
Minil'1try of Energy, during evidence stated that the target for addi-
tional installed capacity in the Fifth Plan would be 11,900 MW, 
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the original tarlet was 16,500 MW and it had been lowered. to thia 
.figure. 

2.17. Explaining the reasons for the short-fall, the representa-
.tive ot the Ministry of Energy stated:-

"The original target of 16,500 MW was on the basis of pow_ 
demand arising in certain progression according to the 
9th Annual Power Survey. Then, there was a revision 
in industrial production targets and there has been a 
lowering of the growth rate in these sectors. Slmilarly, 
rural electrification could no·t go on as fast as it should 
and it had repurcussions on the growth trend to some 
extent. As a result the power demand has not been of 
the order envisaged in the 9th Annual Power Survey. 
At the end of the Fifth Plan it was expected to be 120 
billion units, it is now likely to be 111 billon units. To 
that extent the demand tor power for the major consu-
mers has also slackened. There has also been a certain 
revision of priorities in taking up certain projects, ,main-
ly hyde! projects; they were envisaged to come up in 
the' beginning o·f the Fifth Plan but they had not come 
up by that time because investigations were not comp-
lete or detailed project reports were not of the order in 
which could we have launched investment -decisions or 
similar other factors, So, about a year ago, the tarset 
of 16.5 had been lowered to the present figure.'; 

2.18. The Ministry of Energy have stated the following position 
of the installed capacities region-wise at the end of the Fourth 
Plan capacity added during the first two years of the Fifth Plan, 
and the installed capacity envisaged at the end of the Fifth 
1?Ian:- ~ 

:R.egion 

Total 
in8tall~ 

Installed Installed capaci~ 
capacity addition, during 
atthe end the fint two yean anv Plan of th~ Fifth Plan 

capacity Remarb 
envisaged 

~----- atthe end (as on" 
3'-30 '974) '974-7~ '975-,6 

(actual) (actual) 
of Firth Plan 

~--- -----_ .. _------ -------
5 6 ---------------- ---_.- .-

(MW) 

I. Nort.hern 

-----------

(MW) (MW) (MW) 

6" 425'2 6,85'04- .In~ludet 
Raja~than 
Atomic 
Unit n. 
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-...-._-_. 
\I 3 S 6 

--- -
(~2oMW) 
Unit II 
to be 
commIs-
sioned ia, 
Fifth Plan 

2. WesUrn 4070'11 47+ 73S 729S' II 

!. Southern 45,6"" 120 "llg' I 73S9' 54 @Includea 
Madras 
Atomic 
Unit I 
(230 MW) 
to be com-
missioned 

in Fifth 
Plan. 

4' Eastern SliM, (,8 311n ,II,.. ~3:;5'('R 

~, Nuu,.-Eastcrn :.lil 99 :)5 3 13 49 

UTlLITJII TOTAL 16,663' 56 '725 1804'3 119,086' 26 

NON-UTILmU TOTAL 1.79:2' 5' 236 '06 15'43 !:I,044' 00 
.--~-,- ---- -........ _----_ .. --.-- - .. __ ..... ----

UTILITY .un> NON-UTlLlTY 
GRAND TOTAL 18,466' °7 1961 '06 181g'73 31,130' !:I6 

2.19, With regard to the likely additions in the installed capa-
city during the Sixth Plan, the Ministry stated that the tentative 
computations for the requirements of additional capacity region-
wise during the Sixth Plan period made by the Central Electricity 
Authority indicate that total additional installed capacity between 
18 to 21.5 million KW may be required to be installed during the 
Sixth Plan, The break-up region-wise on the basis of 21.5 million KW 
Is as under:-

Northern Region 

Western Regionan 

Southern Region 

J .. ,',t.orn Region 

North Eastern Region 

TOTAL 

(Million KW 
6' .. 8 

7' 16 

3'92 

3'119 

0'65 

IU'SO 

2.20, The details o~ power projections as assessed by the 10th 
Annual Power Survey have been dealt with in the subsequent sec-
tion of this Chapter, 
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2.21. The Committee have already noted in their 38th Report 
-(1972-73) the shortfalls in the Plan targets during the four Plaa 
periods. As against the additional power to be created to the tuDe 
of 1.40 MKW, 3.48 MKW, 7.04 MKW, 6.88 MKW and 4.13 MKW; 
during the First Plan, Second Plan, Third Plan, and the three 
Annual Plans (1966-69) and the first three years of the FourtJa 
Plan respectively, the aetual achievements amounted to 1.12 MKW, 
2.73 MKW, 4.52 MKW, 4.12 MKW and 2.60 MKW in each of these 
Plan periods, resUlting in a shortfall to the tune of 20, 36, 35, 38 and 
37 per cent respectively. These shortfalls the Committee have 
already noted, resulted mainly from the delay in delivery of plaat 
and equipment by manufacturers and delay in construction work 
at site which was due to delayed supply of essential materials like 
steel, cement and paucity of funds etc. 

2.22. The Committee, how.ever, find that the situation durin~ 
the Fifth Plan is still more distressing, though on different account. 
The Committee note that in accordance with the Ninth Annual 
survey, the Fifth Plan had envisaged an additional capacity of 16.i 
MKW. The Committtee are, however, concerned to find that the 
target was first lowered to 12.42 MKW and reduced further to lU.' 
MKW. According to the Ministry this is stated to be due to the 

""crall slackening of the economy of the country dUl'ing the last 
few years resulting in lowering of growth rate in industrial sector. 
The Committee are concerned to note that the progress in rural 
electrification was also slow which in turn had its repurcussions on 
the growth trends to some extent. All these factors are stated to 
have contributed toward:s slackening of demand (or power from the 
major consuming sectors, and consequently the tarJlets for creation 
of power generation capacity laid down (or the Fifth Plan had to be 
lowered. 

2.23. The Committee are not convinced that the lowering of the 
target for additional capacity for power generation to be added ill 
the Fifth Plan was at all justified. If previous experience is aD1 
guide. the demand for power both for industry and agriculture has 
been significantly in excess of availability with the result that the 
industry had to suffer long-term shut-downs/chronic/under-utili~atiOJl 
of capacity and agriculture also suffered for want of availabilty of 
electrical energy for tube-wells, pumpsets etc. 

2.24. The Committee would like. to recall the observatiollS mule 
by them in paragraph 22 of their Thirtieth Report (Third Lok Sablta, 



March 1M3): 

"Since the cost of installing 1 KW of electric power is but a, 
fraction of the capital investment required to utilise it, 
it is obvious that if in any eventuality power generating 
capacity was under-utilised it would entail less overall 
loss to national economy than would be the case if pro-
ductive machinery was to be rendered idle on account of 
power deficit. Past experience, in India and other coun-
tries, clearly shows that in a developing economy the de-
mand for power nearly always outruns the available sup-
ply. Planning for surplus power is, therefore, essential 
for achieving an optimum rate of growth in the country. 
The Committee strongly recommend that power being a 
primary source of energy should be one step ahead of in-
dustrial and other requirements." 

2.25. The Committee reiterate 'the above observations which are 
AS pertinent today as they were in 1963 and regret to have to point 
out that Government do< not appear to 'have learnt the requisite 
lesson from the persistent power shortages which have plagued the 
industrial and the agricultural sectors in successive plans and re~ 

tarded the pace of development. 

2.26. The Committee are inclined to think that the reduction in 
two stages of the target for addition of electric power from 16.5 MKW 
to 11.911) MKW has been done with a view to cover up the shortfall 
that is likely to occur during the Fifth Plan as compared to the ori-
ginal targets ·envisaged. 

2.27. The Committee find that the reasons now adduced for the' 
delay in the execution of hydel projects and other projects are large·-
Iy the same as have been repeated from one Plan period to the other. 
This is also indicative of the fact that hardly any perceptible im-
,rOVf ment has been effected in the institutional arrangements for 
Sllrvey, investigation, preparation of project 'reports, communication 
of sanction execution etc. with the result that the projects drag 
en for year rendering the entire plAnning for power unrealistic. The' 
Committee cannot too strongly empha~ise that at least now Govern-
.-ent should improve the institutional arrangements to see that 
large power projects which have a vital role and contribution to 
.ake tclWarct~ power development are selected and implemented iD 
the field in accordance with the Plan programme and no slippage' 
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on . any account &s aU:owed to take place. The Committee have 
dealt with this matter in greater detail in separate sections deaJillg 
with hyde'l, thermal, nuclear power projects. 

2.28. The Committee are distressed to note that there has been 
a revision of priorities in taking up certain projects, mainly hydel 
projects, during this period. These projects which were envisaged. 
to come up by the beginning of the Fifth Plan, failed to come up 
because investigations were not completed in respect of these pr~ 
jects or detailed project reports in respect of these were not upto. 
the mark. 

2.29. The Committee have dealt with the question of future power 
projections for the years 1978-79 to 1982-83 elsewhere in this Chapter. 

Power Potential 
Development of HydTo.ele~tric potential 

2.30. The Estimates Committee in paragraph 4.60 of their 39th 
Report (1972-73) expressed their unhappiness that out of 41.15 MKW 
(at 60 per cent load factor) of hydro-electric potential in the country, 
only 16 per cent had been developed and it was expected to rise to 
18 per cent only at the end of the Fourth Plan. 

2.31. The Committee in paragraph 4.61 of their 39th Report noted 
that the hydel potential in the country was the cheapest source of 
power and the present extent of utilisation would only be of the 
order of about 18 per cent by the end of the Fourth Plan period. The 
Committee felt that there was great scope for hydro-power develop-
n'.:nt III the various Ifegions of the country, and therefore, recom-
mended that high priority should' be given for hydel developmt'!nt in 
the subsequent plans. 

2.32. The Committee suggested that a timebound programme 
sho.uld be drawn up for harnessing in full the hydel power resources 
in the country. 

2.33. The Committee also desired tha,t schemes pending due to 
inter-State agreements should also be finalised without delay. 

2.34. In reply, Government in December, 1973 stated:-
"The observation of the Committee is noted. 
Every effort is being made to ensUre rapid development of 

hydro resources. However, it is submitted that a number 
of factors notably inter-State disputes, need for detailed 
field investigations, generally long gestation periods. large' 
requirements of funds. and lack o·f access to hydro-electric 
sites, stand in the way of more rapid pace of development 
being achieved. Appropriate steps to get over these-
difficulties are being taken." 
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2.35. Government also stated that advance action for investigatioa 
-etc. was being initiated for ensuring more rapid development in 
subsequent Plans. 

2.36. Government further stated that all efforts were being made 
to see that inter-state agreements were reached to enable hydl'&-
eledric development to take place. 

2.37. The Committee in their 56th Report (1973-74) showing actioD 
taken by Government on the recommendations contained in the 39tJ1. 
Report of Estimates Committee (Fifth Lok Sabha) observed that 
they would like the Government to take vigorous and effective stepa 
to overcome the difficulties like inter-State disputes and lack of access 
to hydro-electric potential in the larger interests of the nation. 

Percentage increase achieved a.t the end of Fourth P14,.. 

·2.36. Asked to indicate the percentage increase achieved at the end 
-of the Fourth Plan the Government in their written note furnished 
in November, 1976 infoTmed that as per the assessment by the erst.. 
whil(; CW&DC (PW) in the Fifties, the hydro-electric potential ot 
the country was estimated at about 42 million KW at 60 per cent 
load factor (including the hydro-electric potential of Sikkim). This 
assessment is based on the firm power contributions of the schemea 
idl:ntified during the Hydro-Electric Survey and does not include the 
seasonal energy potential. Further, at that time the necessary topo-
graphical and hydrological data for some of the river basins were 
not available and the aSgessment of potentialities in such areas cou14 
not be carried out. If these are taken into account, the hydro-electr~ 
potential would be substantially higher. Further, in view of the 
increasing cost of fuel and the changing economic pattern, as also the 
technological advances, many possibilities of hydro-electric develop-
ment whiCh were not considered earlier would have come into the 
1"e8lrn of economic feasibility. In view of these factors. the hydro-
electric potential would be higher than what has been assessed 
~ar1ieT. The hydro-electric potential developed till the end of the 
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-Fourth Five Year Plan (March, 1974) is about 13,1 per cent of the 
:assessed potential. The State-wise details are given below:-
Rydro electric potential developed as on 31-3-1974 

._-_._------
Total Potential 

potential developtd 
(MWat ( MWat 
60% L,F,) 60% J.F,) 

R~gion/Statl" 

--------------.------------------
NortheY" Rep" 

Jammu lit Kashmir 

Punjab, Haryana, Himachal Pradesh lit Rajuthan 

,U ttar Pradesh 

W",- R"iM 
Gujarat 

Madhya Pradesh 

Maharuhtra 

;fo"tAer" &I~" 

Andhra Pradt"sh . 

X.rn.taka 

.Kerala 

Tamil Nadu 

Ihs,.". R'Ii,," 
Bihar/West Bengal 

Orissa 

Sikkim 

Total (All India I) 

4209 LS-4. 

TOTAL 

TOTAL 

TOTAL 

5590 ,5 !l7,5 

S377 995,' 

S764 451.7 ---
1073 1 ' 5 150 5'0 

577 

45811'3 !III'S 

1909'6 785'S 

7168'9 897'8 ---
114'76' 5 207'7 

33711 '8 gSa'7 

1539'S 545'S 
708'11 886'1 

----
8og7'O 11568'4 

10'00 

501 '10 

57'5 
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Hydro potential developed 13.1 per cent. 

Percentage increase of hydro development at the end of the Fifth 
Plan (1978-79) 

2.39. As regards the percentage increase proposed to be achieved 
at the end of the Fifth Plan out of the available potential of 41.15 
MKW of hydro electric in the country, the Ministry of Energy in 
their written note stated that as per the present anticipation, an 
installed capacity of 2807 MW in hydro is expected to be added 
during the period 1974-75 to 1978-79. The total potential developed 
at the end of the 1978-79 would be 19.8 per cent. 

2.40. Asked to state whether the assessment of hydro-electric 
potential was proposed to be reviewed, the Secretary, Ministry of 
Energy during evidence stated:-

"The Ministry and the Central Electricity Authority win 
step up the tempo of investigations required topographical, 
hydrological, geol~gical etc.--so that we have we will 
examine and keep ready for sanction from time to time." 

2.41. Against the hydel potential available, the potential develop-
ed by the end of the Fourth Plan (as on 31st March, 1974) in the 
following States was very low:-

-. '--"-'~---"'---- ._----
Region /State Total Potential Percrnt-

potential developed age 
(MWat 

60% Load 
(MWat 

60% Load 
Factor) Factor) 

}/I>rthtfn Rtlion 

Jammu & Kashmir 359°'5 57'5 "6% 

Wultr" Rtgil'" 

Madhya Pradf'llh ~5B2'3 I 1:2' 5 ~. 40/. 

Southm. Rtgion 

Andhra Pradesh .• .~76·5 2°7'7 8· ~o/~ 

EfUurn Rtlion 

Bihar/West Bengal 631" ,8'6 11I'4%-

OrilU,. 100a'0 ~12'5 20' 00/. 

Sikkinl 9~o'0 10'0 1'1% 
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2.42. Asked ~ state the potential that would be developed by the 
end of the Fifth Plan in States of Jammu & Kashmir, Madhya 
Pradesh, Andhra Prades~, Bihar,West Bengal, Orissa and Sikkim, 
the Secretary, Ministry of ~nergy, during evidence stated:-

"So far as the northern region viz., Jammu II: Kashmir is 
concerned, the percentage is 1.6. We expect this to be 
2.9 at the end of the 5th Plan and 8.5 at the end of the 
6th Plan, 'taking into account the schemes already sanc-
tioned. For the Western region, say Madhya Pradesh it 
will be 2.4 and 3.2 for these two Plans ..•••• 

For Andhra Pradesh the Southern region f,rom the present 8.3-
per cent it will go up to 25.5 per cent at the end of thE" 
Fifth Plan and further to 55 per cent at the end of the 
Sixth Plan. In the Eastern Region, in the segment of 
Bihar and Bengal the present percentage is 12.1 per cent 
It will rise to 16 per cent at the end of the Fifth Plan and 
will go up' to 49.8 per cent at the end of the Sixth Plan 
In Orissa the present percentage is 20 per cent. It will rise 
to 22.7 at the end of, the FIfth Plan and further to 34.8 
per cent at the end of the Sixth Plan. In Sikkim at pre-
sent it is 1.1 per cent. It will rise to 1.6 at the end of the 
Fifth Plan and 2.1 per cent at the end of the Sixth Plan. 

2.43. Asked to explain whether as against the availability of 4:l 
MKW of hydro potential, the 19.8 per cent potential that would be 
developed at the end o~ the Fifth Plan was not considered low and 
what steps were taken to speed up development, the Secretary, 
Ministry of Energy during evidence stated:-

"The positiQ,~ stated therein is correct. We shall have attained 
only one-fifth by the end of the Fifth Plan. One step 
we have taken is that we have sanctioned a large number 
of schemes. We have sanctioned a few schemes which are 
under implementation. Hydel takes a little more time. r 
have ventured to 'work out a foreeast as it would be af the 
'end of the Sixth Plan ...... 1983~84. If all the schemes now 
sanctioned are commisSioned by that time-there is enough 
time. that is. 8 vears from' now~then in the all-India: 
'pfcl:ure it actounts for 27.6 per cent out of 42 million-
kiUowatts potential." 

In-the NO.~hern re~on we have consumed about 35 per cent 
. <Yfthetotal ,potential. In Western region, 17. per cent of 
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the total has been availed of. There is Narmada Water 
Dispute and that is why we could not move fast. In ~b.e 
Southern region, it is 65 per cent and in the Eastern 
region, it is 29 per cent. In the North-Eastern region, out 
of 42 million killowatts, 12 niffiion killowatts are to be 
exploited by Assam and Brabmputra area. Their exploi-
tation is go.ing to be only l.9 per cent even at the end of 
1984. The point is that there is not enough population 
and the demand is not there. 

2.44. Asked iurther to state as to when was the survey completed, 
,the Secretary, Ministry ot Energy stated that it was completed about 
10 years ago and it was out of date and it was decided to take it up 
more systematically. The Secretary further stated:-

"If I may submit another reason, what was thought to be 
inaccessible is now more accessible and what was thought 
to be less potential is now mOO'e potential. We think that 
we shall be able to. augment the potential by further survey 
and tests." 

2.4:5. With regard to the schemes, if any, drawn up for surveying 
the inaccessible areas, the Ministry through their written note 
informed that the present knowledge about the hydro-electric 
potentials of the country is based on the survey conducted by the 
CW&PC (PW) during the Fifties. This survey was carried out on 
the basis of the topographical and hydrological data available at that 
time. The economically utilisable power potential of the country 
was estimated at about 42 million KW at 60 per cent load factor. 
Necessary topographical and hydrofogical data far some of the river 
basins were not available at that time and as such assessment . of 
hydro-electric potential of such areas could not be carried out. 'ftlere 
is, therefore, need for review of hydro-electric survey on the basis 
of up-dated topographical, hydrologfcal and geological data and 
taking into account prevailing techno-economic conditions. It is 
proposed to carry out this work now. 

2.46. After identifying the potential hydro electric sites, inve~ti
gations of specific projects are taken up to formulate proposals .Jfor 
hydro-electric projects keeping in view the power reqUirement and 
prima-facie economic ~asibility of taking up projects. In certain 
'Breas, such investigations are conducted by the concerned State 
authorities in their respective States and also by the Central Water 
Commission. The Central Water Commission is conducting investi-
gations of the schemes in the Chenab basin in Jammu & Kashmir, 
Ladakh, Sikkim, Andaman & Nicobar and Arunachal Pradesh. 
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2.47, The Ministry of Energy later through a written note have 

furnished a Statement (Appendix-I) showing the Hydro potential 
developed in various Regions I States during the Fourth Plan, 
potential to be developed in the Fifth Plan & Sixth Plan, From the 
Statement it is seen that the percentage potential developed in the 
following States at the end of the Fourth Plan potential to be 
developed at the end of 1978-79 and 1983-84 would be as follows:-

Fourth PI In 1978-79 1983-@4 
NortMrera Region % % % 

Jammu & Kashmir 1,60 11,8, II' !t~ 

Uttar Pradesh 111'00 19'8. 118'54 
Wf.!/tm RIgi(),.. 

Madhya Pradesh , 11'45 11'45 ,'14 
Sou/hem Rtgion, 

Andhra Pradesh, , 8"9 115'50 58'5~ 
EaSlmt Regio,.. 

Bihar /Bengal 111'44 18'SII 55'04 
OrillSa. 110'00 1111'6, 34'84 
Sikkim. 1'06 11'13 11'13 

2.4'8. In October, 1977 the Sub-Committee of the Estimates Com-
mittee '(1977-78) asked the Ministry to state the latest position 
regarding the development of hydro-electric potential, with a view 
to installing hydro-electric units of smaller capacities. The Minis-
try of Energy in their note (December, 1977) stated as follows:-

Hydro Electric Potential 
----_ .. ,-_ .. _--------

Region/State 

~/JIfflJ R.,i,,. 

Jammu & Kalhmir 

--,------

'" "!",'./ 
Punjab, Haryana, Himachal Pradrsh a: R,ajaathan· 

Uttar l'radesh 

TorAL 

Total Potential deve-
Potential lop~d UDder 

(MW at develop -
60% L.F.) ment with 

sanctioned 
.eheme 
(MW at 
60% L,F.) 

II 3 

35go'~ 

3377 

3764 

10731 ' 5 

(Position tn 
October, 

1977) 

304'1 
1967'1' 

1663'7 

3935'~ 
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3 

Westtrn Region 
Gujarat 677 13 1 '., 

t4adhya Pradesh, 458\1'3 144-'0 

¥aharashtra Igoo,6 934' 2 ---- -----
TOTAL 7168'9 1\109'9 

Soutlrml RegiDn 

Andhra Pradesh , \1476 5 1442' 1 

Karnatalca • !372'8 1826'0 

K~1'31a 1539'S "33' 7 

Tamilnadu , 708 '2 877'8 --,-- ----
TOTAL: 8097'° 51179,6 

&sllT1l Re~ion 

Bihar/W~tcrn Bengal 63 1' 7 34B'0 

Orilsa 110611'0 718 '5 

Sikkim 9400 110'0 

------
TOTAL: 3633' 7 1086'5 

,Norlh Easlml Regioll 11146'. 2411 '0 
-------~ .. -- ------.. --

TOTAL (All India) 4\l095'S "753' 5 
Hydro potential developed/under-development, \17'9 

2,49, It may be mentioned, in this connection, that the studies and 
surveys for assessment of the hydro-electric potential o·f the country 
were last conducted during 1953-59. This assessment did not include 
seasonal energy generation, particularly from the schemes located 
in the Himalayan region which are largely run-of-the-river type 
developments, It also did not include the potential, of small-scale 
schemes, Besides, more hydrological, topographical and geological 
data have become available since the last survey was carried out dur-
ing the fifties. For the purpose of perspective planning and identifica. 
tion Of possible new Hydro-electric sites for investigation and ex-
ploitation, a fresh systematic survey of lhe hydro-electric potential 
is considered necessary. Accordingly, a scheme has recently been 
drawn up for setting up a Specialised Cell in CEA for up.dating 
the hydro..;.electric potential of the country through a comprehen-
sive National survey. 
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2.50. While hydro-electric power constitutes the most economic 

source of power development and schemes, including small and 
microhydel developments, are taken up wherever attractive sites are 
available and their feasibilities have been established through site 
investigations, it is necessary to take note of the fact that, particularly 
for the larger projects, long gestation periods are involved and time 
is taken in the preparation of project reports and in investi-
gations. Attention is being given to investigations in Hilly 
and relatively less developed areas with a view to identifying pro-
jects for the utilisation of the hydro potential in such areas on the 
basis of the best techno-economic options available. 

2.51. The Sub-Committee of the Estimates Committee also asked 
the Ministry to state when was the last survey for development ot 
hydro-electric potential undertaken, particularly of the Himalayan 
region, and whether in the context of the present oil crisis, Govern-
ment had any fresh proposal to conduct another survey to assess the 
hydro-electric potential in the c(,l'mtry. The Ministry of Energy in 
their reply (December, 1977) have stated thus:-

"The present knowledge o·f availability of hydro-electric 
resotU'(:es in the country is based on the Systematic 
Survey carried out by the erstwhile CW&PC (PW) during 
the period 1953--60. The assessment of hydro-electric 
potential was carried out on the basis of topographic and 
hydrological data then available. Detailed studies of 
each river basin in the country were carried out to 
identify the schemes capable of development on techno-
economic considerations. On the basis of these schemes, 
the economically utilisable power potential of the various 
river basins covered under the survey, was estimated at 
24.69 million KW continuous. For the purpose of the 
above survey, the rivers of the country were divided into 
six groups viz. West flowing rivers of Southern India, 
East flowing rivers of Soutliern India, Central Indian 
rivers, Ganga basin, Brahmputra basin and Indus basin. 
The hydro-electric potential, as assessed, is indicated 
below:-

Group/Basin 

West flowing riv~nor Solitilefrlindia 
East flowing rive.,. or Southern India 
emtral Indian rivaa • 
Ganga Basin . 

Brahmaputra Buin 
Indus Basin • 

TOTAL 

--.------- - ------p;;;~r Pott". 
tial in India 

(Million KW 
ContinuoUJ) 

2·6[ 
~. [8 
2·~7 
2·89 
7'49 
3·q5 

----2..-69 
No TIl : The above potential did not iQClucle ,be bydrop3teDCiai or Silckim State. wlU.1a 

w&I __ cd .. ~. MW eontinuoUi. 
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The above potential did not include the seasonal energy 
generation and also did not take into account the poten-
tial of small schemes which could be covered only by 
extensive site investigations. Adequate topographic de-
tails of some of the areas were also not available at the 
time of original hydro-electric survey. Subsequent in-
vestigations carried out by some of the States like 
Himachal Pradesh and Uttar Pradesh have revealed that 
the hydro-electric potential may be much higher than 
originally assessed. 

It has been proposed to reassess the hydro-electric poten_tial 
of the country by up-dating the original assessment made' 
in 1953-60 based on further hydrological, topographical 
and geological data which became available since earUer 
survey was carried out and the valuable information col-
lected during these investigations would also be useful 
in the reassessment of hydro-electric __ potential. The 
Ministry Of Energy, Department of Power has conveyed 
the sanction of the scheme regarding reassessment of 
hydro-electric potential in the country, during October, 
1977 at an estimated cost of Rs. 30 lakhs. The proposal 
involves reassessment of hydro-electric potential up-dat-
ing the original assessment made in 1953-60. While 
doing this:-

(a) Annual energy contribution both for dependable ana 
average conditions would be computed; 

(b) Possible pumped storage schemes would ce identified; 

(c) Gross theoretical potential as well as eco~omlc potential 
would be determined. 

The work is scheduled to be completed in 5 years." 
2.52. The Committee note that the hydro-electric potential of the 

country was estimated at 42 million KW at 60 per cent load factor. 
This ass essment is based on the Survey conducted in the fifties. Th. 
Committee were further informed that if the latest topographical 
and hydrological data for all the river basins and the latest techno-
logical advances on the possibilities of hydro-electric development are 
taken into account,~ the hydro-electric potential of the country would 
be much higher. .• 

2.53. Though two decades had elapsed since the last assessment, 
It is only now that Government had felt the need for up-dating the 
old survey. The Committee understand that a scheme has been drawn 
Up for setting up of a specialised cell in the Central Electricity 
Authority for up-dating the hydro-electric potent,ial of the country 
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through a eomprehensive national survey and that the Ministry of 
Energy bas conveyed the sanction of the scheme during October, 
1977 at an estimated cost 'of jRs. 30 '1akhs. This work of re-asse!iS-
ment is scheduled to be completed in five years. The Committee 
feel that considering thelaet that the reassessment of hydro-eledric 
potential has already been delayed for long, at least the period of 
completing the assessment now being undertaken should be as short 
as possible so that a long term perspective plan for development of. 
power could be drawn up earlier in the light of the reassessment. 
They would therefore urge the Government to .examine the feasibi-
lity of completing the work in shorter time. The Committee would 
also like to stress that while making the assessment of the potential, 
the possibility of.. developmen~ of small and mico level projects 
should not be lost sight of. The Committee would urge that this 
aspect should be specifically included as one of the items to be looked 
into while assessing the potential. 

2.54. It,is an admitted fad that the hydro-electric power is ul-
timately cheaper as its operating and generation costs are exceedingl, 
low. apa1rt from the other benefits accruing from the fact that the 
hydro-electric projects are ~n .he nature of multi-purpOSe projectS. 
Besides, it is a very clean energy compared to coal and is replenish-
able. In view of these obvious advantages of developing the hydro-
electric l)otential the Committee had expected that there should 
have been speedier development of this potential. The Committee 
however, find to their regret that hardly 13 per cent of the potentia) 
as assessed in the fifties had been utilised till the end of the Fourth 
Plan and only about 27.9 per cent of the potential is now either 
developed or under development. 

2.55. The Committee note that there have been wide disparitie& 
in developing the hydro-electric potential in the various regions and 
States in the country. The percentage of hydro-electric potential 
development at the end of the Fourth Plan was 31,72 in the Southern 
Region, 14.02 in the Northern negion, 13.79 in the Eastern Region, 
12.52 in the Western Region and 0.30 in the North Eastern Region. 
The disparities in the development of the potential in the various 
States are also very wide. While the perceDtage developed was 
116.73 in Tamil Nadu .. 41.12 in Maharashtra, 35.42 in Kerala, 29.·" 
in Punjab, Haryana etc., it was only 12 in U.P., 8.49 in Andhta 
Pradesh, 2.45 in Madhya Pradesh and 1.60 in Jammu and Kashmir at 
the end of the Fourth Plan. The developmellt of the potential at 
the end of 1918-79 region-wise, would be 45.98 per cent in the Sou-
them region, 26.02 per ceat in the Northern Region, 16.60 per ceot iD 
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the Eastern Region, 11.78 per cent In the Western Region and 0.54 
per cent in the North Eastern Region. Even at the end of the 1983-84 
accordi~g to the pre5ent indications, the development region-wise 
would be 70.99 per cent ~n the Southern region, 33.71 jPer cent. in the 
Northern region, 29.90 per cent in the Eastern region, 17.84 per cent 
in the Western region and 1.94 per cent in the North Eastern region. 
The development of the potential in the variou~tates at ,the end of 
1978--79 would range from 2.13 per cent in Sikkim to 142.32 per cent 
in Tamil Nadu. The Committee are greatly concerned at this im-
balance in the development of hydro-electric power as compared to 
the known potentiaJ in the various regions/States in the country. 

2.56. The Committee need hardly pOint out thilt the availability 
of power is one of the key factors in the development of a region or 
a State. It is, therefore, no wonder that the States with less avai-
lahility of power arel comparatively backward. The Committee 
would like Government to pay serious attention to this aspect and 
take necessary remedial measures to correct the imbalance in the 
development of hydro-eleetric potential in the various States. They 
would 'like that priority in the development of hydro-electric poten-
tial should be given to those Stat~ which are 1agging far behind in 
such development in spite of having promising potential and wide 
gap between requirements and availability of power. 

2.57. The Committee are neither impressed with these figures 
nor the progress made. Apart from the fact that the present utilisa-
tion is even less than 30 per cent of the potential, it has to be 
remembered that the potential itself is based on survey carried out 
nearly two decades earlier. The Committee cannot but express 
their deep disappointment that the progress in harnessing the hydro-
electric potential in the country should have been so slow. The Com-
mittee bope that in tbe new perspective plan for development of po-
wer hydro-electric power development would find its due place and 
Government would take concerted measures to step up the develop-
'ment of hydro-electric potential in tbe various States of the country. 

Inter-state Dispu.tes 

2.58. The Ministry of Energy in their written replies stated 
that Inter-State disputes constitute a bottleneck in the clearance of 
hydro electric projects. All efforts are being made to resolve the 
inter-State aspects involved and accord techno-economic approval of 
the hydro-electric schemes. With the gazette notiftcation of the 
award of Krishna Water Disputes Tribunal in May, 1976, it has 
become possible to accord approval to some of the hydro-p.lectric pro-
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jects in the Krishna basin. The proposals submitted by Andhra 
Pradesh authorities in regard to the Nagarjunsagar hydro-electric 
project envisaging insta11a:tion of one 110 MW conventional generating 
unit and 4 reversible pump turbines units at the dam site power house 
have ,been accorded techno-economic clearance by the Central Elec-
tricity Authority, at its meeting held on 13th and 19th August, 1976. 
These have since been sanctioned by the Planning CommiSsion. 
The recent agreement reached on the sharing lof waters of the Goda-
vari basin would enable processing of the Uppar Indravati Multi-
purpose project and oIther projects in this basin that may be put up 
by the concerned State authorities. 

2.59. An agreement has been reached between Punjab and Hima-
chal Pradesh authorities for carrying out extension works at the 
existing Shaman and Bassi Power Stations. These schemes have 
now been sanctioned by the Planning Commission. The Mukerian 
Anandpur-Sahib and U.B.D.C. (Upper Bari Doab Canal) Stage 11 
Projects in Punjab could not be accorded techno-economic approval 
on account of inter-State aspects involved. Meetings have been 
convened with StaJte Chief Ministers with a view to resolve the 
Inter-State disputes. 

2.60. The Sub-Committee of Estimates Committee (1977-78) 
enquired about the progress made in the settlement of Narmada 
Water Dispute and the details of the hydel projects that were likely 
to be taken up after the settlement of the dispute. The Ministry of 
Energy in their note (December, 1977) have stated thus: 

"The sharing of waters of the Narmada basin is currently 
under adjudication of the Narmada Water Disputes Tri-
bunal and their Award is awiated. 

The Narmada river passes through hilly terrain and debouches 
into plains at Navgam in Gujarat. Features of the other 
projects located upstream would ultimately depend on the 
FRL of Navgam dam which is to be decided by the Tri-
bunal. The Khosla Committee in its report of the Nar-
mada Water Resources Development (1965) had suggested 
an FRL of 500 ft. for Navgam dam which was based on its 
extensive rnudies to ascertain the benefits available on 
various levels and combinations of dams. The develop.. 
ment of the Navgam and upstream projects in Narmada 
Valley would depend upon the decision by the Tribunal 
about the height of the Navgam Dam and allocation ot 
waters. 
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In view of the above, it would not be possible to indicate the: 
details ot hyde! projects that are likely to be taken up 
after the settlement of the dispute. However, during the 
course of hydro electric survey of India conducted by the 
then CW&PC(PW) during 1953-60, the vower potential 
of the river was estimated at 1.3 million KW continues. The 
potential sites were located at Rosra, Burhner, Basania, 
PandaI1a, Bargi, Jhiri, Sagra, Chinki, Sitarewa, Hoshanga· 
bad, Tawa, Punasa, Barwaha, Harinphal and Navgam. The 
features of the project as outlined in the Hydro Electric 
Survey are as follo.ws-

SalimI FrO/I,m of the ScherMS t?f Narmada Ba .• in -_ .... _------------
SI. Scheme River Name of Catchment Height of Power 
No. the dam arra dam. above potential 

(Sq.Km. ) river-head at 60% 
(M) L.F.(MW) --------

I Roara: Narmada Rosra .f6611 85'3 43 

2 Burhner • Burh(ler Burhn. 3294'5 61'0 21 

! Pandharia Narmada Bauania III' 3 4:9 

4: Bargi Narmada Bargi 16032 33'S 33 

5 ]hili • • Narmada 15 

6 Sagra. Nannada 33 
7 Chinki Narmada Chink; 13699 32 '0 54'5 
8 Sitarewa Sitarewa Sitarewa 1100 3°'5 11'0 

9 Hoehangabad Narmada HOIIhanga- 376634 3°'5 48'5 . bad 
10 TawaP.H. I Tawa Tawa 50B3 51'8 ) 110'0 

~ 
JJ Tawa PH. II Tawa Tawa -J 
12 Puna ... Narmada Punasa 1511542 76'2 4:.f1l 

13 Barwaha Narmada Barwaha 32'0 224 
14 HarinphBI Narmada Harinphal 82900 446 

15 Navgam • Narmada Navgam 8J'0 587 
TOTAL : 2027 

The feasibility report in respect of the following projects have 
been prepared by the concerned State authorities. Brief features 
of the projects as outlined in these reports are given below:-

Narmada Sagar (Punasa) MultipurpOse l'1oject Madhya Pradesh 
The Narmada Sagar (punasa) located in Madhya Pradesh, being 

a major storage type development constitutes key to the develop-
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ment of the potentialities of the Narmada Basin. As per the project 
report at Narmada Sugar Multipurpose Project prepared by the 
Madhya Pradesh Government in 1969, the scheme involves construc-
tion of 92.56 m. high masonry dam across the Narmada river and 
a power house at the foot of the dam with an installation of 10 units 
of 100 MW each. The'project also provided for construction of a net 
work of canals to provide irrigatiocn in Madhya Pradesh. The final 
features of the project could be decided after the 'award by the 
Narmada Water Disputes Tribunal is made. The annual energy 
potentials of the scheme has been assessed as 2,170 GWh initially 
and 786 GWh on full development of irrigation upstream as envisag-
ed by Madlwa Pradesh. The project was estimated to cost Rs. 111.33 
crores is 1969. 

Bargi Multipurpose Project-Madhya Pradesh 

The Madhya Pradesh State Government had prepared a project 
report in 1968 for utilisation of upstream waters for irrigation pur-
poses. The State Government revised the project report in 1974, 
in corp orating po\Wr development at the foot of the dam. The 
scheme envisages construction of a 61 m. high masonry dam and 
5.68 Km. long earth dam across tl1e river Narmada and a dam site 
power station with an initial installation of conventional generating 
unit Qf 50 MW operating under an average head of 48.74 m. Provi-
sions for installation of 2 additional units of reversible type each of 
60 MW capacity had been assessed as 359 GWh in the initial years 
which would reduce to 53 GWh when upstream irrigation would 
materialise. The Project was estimated to cost Rs. 9.15 crores during 
1974 for power portion. Total capital outlay was estimated at 
Rs. 68.43 crores. 

Omkareshwar Multipurpose Project-Madhya Prade.l 

The project report for the above was prepared by the Madhya 
Pradesh State Government in 1972, which envisaged construction 
'of a lifting dam across tl\e Narmada river for power generation and 
irrigation. It provided for construction of a 5Om. high masonry 
dam, 755 m. long with earth ern flanks across the Narmada, and a 
power house at the foot of the dam with an installed capacity of 3 
units of. 75 MW each, operating under a head of 34 m. The project 
was estimated to cost Rs. 77130 crores as per 1972 estimates. The 
annual energy potential olf the scneme had been assessed as 821 
GWh initiallly and 271 GWh ultimately on full development of irri-
gation. 
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Maheshwar Hydro Electric Project-Madhya Pradesh 

As per project report prepared by the Madhya ~d:esh St~te 
Government in 1972 the project envisages constructIon of a liftIng 
dam across the Narmada river. It comprises of a masonry dam 
34.8\ m. high and 789 m. long with earthen flanks 147 m. :in length 
and a power house at the foot of the dam with installed capacity of 
a units of 40 MW operating under a heac;1 of 22 m. The annual energy 
potential of the scheme has been assessed as 718 GWh initiaJ.1y and 
202 GWh ultimately when the upstream irrigation develops. The 
estimated cost of the project in 1972 has been indicated as Rs. 13.3 
crores. 

Harinphal Hydro Electric Project-Madhya Pradesh 

As per project report submitted by Madhjya Pradesh State Gov-
ernment in 1975, the project envisages utilisation of the drop avail-
able between the tailrace of Maheshwar dam and FRL of the 
J alsindhl dam on the N armada river for power generation. The 
project envisages construction of a 45.1 m. high and 640 m. long 
dam across the Narmada with a power station at the toe of the dam 
with an installation of 3 units o~ 400 MW each, operating under an 
average head of 19.5 m. The annual energy generation afforded 
by the project has been estimated as 718 GWh initially and 20 GWh 
ultimately when the upstream irrigation develops. It was estimat-
ed to cost Rs. 30.36 crores in 1975. 

Jalsindhi Hydro Electric Project-Maharashtra 

This project has been proposed in the stretch of the Narmada 
river where it forms the boundary between Maharashtra and Madhya 
PrRdesh, As per project report submitted by the Maharashtra autho-
rities in 1970, the project envisages construction of 52 m. high dam 
across the Narmada river and a dam site power station with an 
installation of 6 units of 75 MW each operating under a design head 
of 38.75 m. The annual energy generation afforded by the project 
has been assessed as 1,340 GWh in the initial stages and 526 GWh 
in the final stage, when the upstream irrigation develops. The total 
cost of the project .has been estimated at Rs. 47.13 crores in 1970. 

2.61. Asked to state the details of the hydro-electric projects-
which were pending due to inter-State disputes and the steps taken 
to ,resolve such disputes, the Secretary, Ministry of Energy, during 
eVldence stated:- I !~I .. '''''~'''l 

"There are some projects in the North which are also held up. 
Th~re is Upper Bari Doab Canal project in Punjab. The 
ThIen Dam on the river Ravi is also located there. That 
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involves Himacal Pradesh, Punjab and J. & K. Once we 
put up the dam there, the submergence is going to take 
place in all three states. It has become a point of discus-
sion amongst these three states. The lower riparian 
States of Haryana and Rajasthan are also interested in 
that. The Minister of Energy held some some meetings 
with individual Chief Ministers. I also had the privilege 
to be present there to have a feel of what is happening. 
We are quite colse to an amicable solution. Luckily, it is 
not before any tribunal." 

2.62. Asked to state the outcome of the meetings convened with 
the State Chief Ministers with a view to resolving the inter-State 
disputes in regard to Mukeria-Anandpur Sahib and UBDC Stage II, 
the Secretary, Ministry of Energy, during evidence stated: 

"The present position is that it is in-determinate. One Minis-
ter from the State met our Minister first; then 2 or 3 of 
them have done so. The dialogue is going on. The offi-
cials have given some proposals". 

2.63. Asked to state the present position regarding settlement of 
disputes between the States of Himachal Pradesh, Punjab and 
Jammu and Kishmir, and how the States of Haryana and Rajasthan 
became interested in the matter, the Ministry have explaned the 
position through a written note as follows: 

"The Thien Dam Project was proposed by the Government of 
Punjab to harness the remaining waters of the Ravi river 
and to generate power therefrom. The project envisages the 
construction of a 422ft. high dam, with a live capacity of 
1.90 Maft. The installed power capacity has been raised to 
40 MW in the revised project report. The Energy gener-
ation in the Thein Dam would be 133FW continuous, while 
56 MW of continuous energy would be available as a re-
sult of the UBDC Stage IT and the regulation of waters to 
the Stage I Project. The cost of the project was last re-
vised on the basis of December, 1Q75 prices by the Govern-
ment of Punjab and comes to 223.60 crores. These revised 
costs are being examined by the Central ElectriCity 
Authority and it is envisaged that the costs would be high." 

The water harnessed in 'the Thien Dam would be utilised to 
meet the shares of the concerned States in terms of the 
deci!:i:lon 6f the Government of tndia regarding sharing of 
the Ravi-Beas waters. 

The reservoir created by the Thein Dam would submerge areas 
in Punjab, .T &. T{ and Himachal Pradesh. These States. 
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therefore, are concerned in matters like acquisition of land, 
rehabilitation of oustees, concurrence to the submer-
gence of territory etc. Hjmachal Pradesh has sought 
consideration for being forced to give up some up-
stream projects on the Ravi if the Thein Dam is con-
structed. The waters of the Ravi river are likely to be 
used by both Punjab and Rajasthan and they are, there-
fore, parties concerned with this project. Haryana has 
also made a cla'lm that, being a successor State to the 
erstwhile Punjab it is entitled to a share of the benefits 
in the water and power from the integrated develop-
ment of the Ravi-Beas and Sutlej rivers. 

Since all these States have made a claim to the benefits of 
water and power from this project, and since the resolu-
tion of these State matters is necessary before the project 
could be sanctioned, the then Minister of Irrigation & Power 
had convened a meeting' of the Chief Ministers of Punjab, 
Haryana, J & K, Himachal Pradesh and Rajasthan in 
December, 1972. In this meeting, the interest of all these 
five States in the project was recognised and it had been 
recommended that the project should be implemented as 
a Central Scheme with sharing of benefits by all these 
States. Subsequently, it was found that the Centre could 
not take up the project during the Vth Plan. At that stage, 
the shares of the benefits proposed by the then Minister 
of Irrigation & Power, were not accepted by the concerned 
States. The present Minister of Energy has held several 
discussions with the concerned States in a bid to resolve 
differences between them. In 1974, it was found that there 
were differences of a factual nature relating to the pro-
ject data between Punjab and J & K. It was, therefore, 
accordingly decided that the two States would resolve 
these differences. This has subsequently been done. 
J & K has agreed to make available land on long term lease 
for the construction of the dam subject to its being given 
its due share in the power ~enerated. It has, however, 
not been possible for all the States to agree on the shar-
ing of power by each of them. Further discussions in 
this respect are to be held. 

The UBDC Stage II Project is an extension of the Stage I 
Project .and envisages installation of three 15 MW ma-
chines. This project was originally envisaged as a part 
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of the Thein Dam P,roject but is nO;w,"in~ended tQ take it 
up, after sanctfon, independently of "that project (Se.e 
Footnote). 

2.64. The Committee are glad to note that an "award of Krishna 
W.ter Disputes Tribunal has been given in May, 1976, and it has' 
become possible to accord approval to some of the" projects in" the 
:Krislma basin. The proposals submitted by the Andhra 'Pradesh 
authwities in regard to NagarjWlasagar Project" which envisaged 
installation of one 110 MW conventional generating unit and 4 re-
'Versible turbine units at the dam site power house have been ac-
corded techno-economic dearan'ce by the Central Electricity Autho-
rity in August, 1976 and have since been sanctione~ by the Planning 
-Commission. Similarly, agreement has also be6n reached on sharine 
the waters of Godavari basin, and this would enable processing of 
Upper Indravatbi multi-purpose project and other projects in this 
basin, The Committee hope that no time should now be lost in 
-clearing all the remaining projects which were held up due to 
Krishna and Godavari Water dispute, 

2.65, The Committee also note that sharing of waters of, the 
Narmada basin is still under adjudication of the Narmada Water 
Disputes Tribunal, 'whose award is awaited, and that the develop-
ment of the Na:vgam and upstrean;l pr!>jects in Nannada valley 
would depend upon the decision of the Tribunal 'about the height 
'Of the Navgam dam and allocation of waters. The Committee hope 
that the Tribunal award would be avaUable -soon and theJleafterno 
time would be lost in finalising the v8l'ious hydel "projeds in the 
Narmada valley. 

2.66. The Committee further note that an agreement has also 
"been reached between the Punjab and Himachal Pradesh authorities 
for carrying out extensive works at the existingShamari and Bassi 
Power Stations. These schemes have now been sanctioned by the 
Planning Commission. 

"'2.67. The Committee are, however, distressed to note that some 
bydro-electric projects have been held up in the Northem region. 
'On account of inter"State disputes. The Committee note that ' no 
solution is in sight as regards the Mukerian Ansndpur Sahib and 
UBDC Stage n projects in spite of the repeated efforts made by the 
former Ministers of Energy. The Committee also note that the 
Thien Dam located on river Ravi is held up due to similar disputes 
between ,Himachal Pradesh, Pu.njab and Jammu and Kashnlir ancJ 
also the States of Haryana and Rajasthan. The Committee view this 
state of affairs as extremely unfortunate as the power potential 

4209 LS-6. 
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available in the region would remain untapped for long periods ferr 
want of suitable solutions to the disputes. 

*2.68. The Committee are dismayed over the help lessness ex-
hibited by the Central Government so far in the whole affair of' 
inter-state River Water Disputes and the indifference shown by th .. 
State authorities concerned in a matter which has a vital bearing-
on the economic well-being of the people of the area. The Com-
mittee would like Government to give this matter their most serious 
consideration. The Committee at the same time would appreciate-
jf Government wpuld evolve very early a framework of a broad 
policy in regard to these disputes, based on justice and keeping in 
view the economic interests of the people so that amicable solutions 
could be found to these problems without del~y 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. 

*2.69. The Committee would like the Central Government and' 
all other authorities concerned to redouble their efforts to see that' 
ao amicable and workable solution is found about the sharing of' 
power from the proposed Thien Dam Hydel project so that it' 
could be taken up for implementation without any furtheraelay. 

*2.70. The Committee note that Government have already taken' 
a decision that UBDC Stage II project which envisa,ges installation' 
of there 15 MW Turbo generators would be taken up independently 
of the Thien Dam project. The Committee expect the Government' 
to take the necessary follow-up action so that at least UBDC Stage" 
D project is taken up for speedy implementation to meet the gap-
between the known requirements and availability of power in the-
region. 

Projects sanctioned ajter 1973-74. 

2.71. Asked to Furnish a note giving details of the projects in-
vestigated and sanctioned after 1973-74, uptil now, which would 
yield benefits during the Fifth Plan and Sixth Plan, and also the' 
position with regard to their execution, the Ministry of Energy' 

• At the time of factual verification Of th~ draft Report the Ministry of 
Energy vide their O.M. dated 6th April, 1978, have indicated the latest posi-
tion regarding Mukerian Hydel Project, and Anandpur Sahib Hydel Project 
and Thien Dam as under:-

"At the meeting of the Chief Ministers held in July, 1976 it wall 
decied in principle that the issues cancer.nipg, the. cost. apd benefits 
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among the States of Haryana, Punj'ab and Rajasthan in respect 
of Anandpur Sahib Hydel Project and Mukerian Hydel Project 
and UBDC-Stage n Hyde! Project should be referred to a 
Referee. While the Governments of Himachal Pradesh, Rajasthan 
and Haryana have accepted that the Referee's findings would 
be acceptable to their Governments, the Government of Punjab, 
while accepting the appointment of a Referee, has mentioned 
that the Referee's findings should be subject to a review by the 
Government of Punjab. The Government of Punjab was re· 
quested and has also been reminded to convey their unconditional 
acceptance to the appointment of a Referee whose findini3 would 
be final and binding for them also. They have not communicated 
their acceptance so far. The last reminder was sent in December, 
1977. A telegraphic reminder is also being sent. 
With a view to resolving the Inter.State i<3sues involved in the 
Thein Dam, the Prime Minister took a meeting of the Chief 
Ministers of the concerned states on 3rd October 1977. The 
decision taken in this meeting, as noted in the proceedings, is a<3 
follows:-

"After discussion it was decided that the construction work of the 
Thien Dam should start immediately and the Government of 

India would consider the claims of Rajasthan and Haryana 
regarding sharing the Thein Dam power. The Government 
of India wlll aLso consult Dr. Khosla, who had made the recom-
mendation regarding sharing of costs for Irrigation and Power 
among the erstwhile State of Punj'ab and Rajasthan for the 
Beas Project Units I & II. 

After discussion it wa,s decided that there shall be Inter· State 
Control Board with the Union Minister of Agriculture and 
Irrigation as Chairman and Union Mmister of Energy as 
Vice Chairman, and Chief Minister and I &; P Ministers of the 
concerned States as Members. The Board will take policy 
decisions and will give directions to the Punjab Government 
during the construction stage as well as during operation. The 
Project, however, will be implemented by Punjab. All efforts 
shall be made to accommodate the !tafr rendered -surplus from 
the Beas Construction Work. There ~hall also be a Standing 
Committee under the Control Board which will meet regularly 
and review progress and secure expeditious implementation of 
the Project." 
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bne ful'ftlshed written Information wldchls sUmIRarised below. 

State Scheme 

II 

Himachal Pradesh Andhra 

Binwtl 
Rongtong 

Punjab Shanan Ext". 

Andhra Pradesh. Nagarjuna-
sagar conven-
tional unit 

IC 
(MW) 

3 

15 

fi 
II 

15 

110 

Nagarjuna. 400 
Sagar pumped 
storage 

Kt'rata Kakkad 

Beneits 
expected 

during 

5 

VI Plaril ,The p~*cta have "een sanction. l ed by P1anninli( C:)m:nission 
VI Plan il1'SerJtember. Hl76 and are to 
VI Plan I be·taken up for implelnentation 

J from 1977-,8. 

VI Plan The Projeet has been sanctioned 
by the Planning Commiuion 
in September. 1976 for implt'-
mentation. This is an !'X-
tension to the existing Bassi 
Hydro Electric Project with 
an imhUed capadty of 30 

, MW and involves only addi-
'. ,tion of one more unit of'I5 

MW at the existing "ower 
bOUle. Order ror the genera-
ting unit has already be-o 
placed with Mis BHEL. The 
'Wlit is, expected to be commi-
ssioned durilUJ earty' part of 
the Sixth Plan period. 

VI Plan The Project has been sanctioned 
by the Planning CommiSlion 
in September. t976 for imple-
mentation. The project i. 
presently under construction 
and the order for the genera-
ting unit has already been 
placed with BHEL. The unit 
is expected to be commi .. 
aioned during early part of 
the' Sixth, Plan period. 

V Plan The project is presently under 
construction and provides for 

inst,dlation of one conven-
tional unit of 110 MW. The 
unit is expected to be 
commiSlioned during 1977-78. 

VI Plan Tenders (or the units have been 
invited and are currently 
under examination. 

VI Plan The project was sanctioned by 
Planning Commission in 
~eptember. 1976. The project 
IS to be taken up for imple-
mentation for benefits durinlt 
6th Plan. 



~amil Nadu 

Weat Bengal 

Bihar) 

Orilla 

Idultki Stage III 

Upper Thamb-
rapani 

Ramman Stage 
II 

. Koe) Karo: 

. Upper Kolab 
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3 
--------

VIPlan The lCheme involves divenion 
of additional waters into the 
Idukki reservoir to augment 
the energy generation at the 
ldukki Power Station. The 
project has been taken up 
for construction. 

10 VI Plan The project was sanctioned by 
Planning Cornmillion in July 
1976. 

,10 Partial 
benefitl 
in VI 
Plan. 
Balance 
in VII 
Plan 

840 VI Plan 

Authori~.tion for taking up the 
infra-.tructural workl has beel) 
given by the Planning Co-
mmilliion in October, 1976. 

The project has recently been 
.. nctioncd by the Plannint 
CommiNion. IIREL have 
been wed to take up the 
design work for the lenera'· 
ing equipment and some pre· 
liminary workl at the project 
lite has been taken up. 

The project has been taken 
up for construction. 

AIIam!Mqrllalaya' Kopili a 1!l0 VI Plan The project has been taken 
up for cODltrQcuon by die 
North Eastern Electric Power 
Corporation. 

App1"ollaZ of the NationaZ Committee on Environmental 
Planning and Coordination. 

2.72. The Sub-Committee of Estimates Committee (1977-78) 
enquired whether there had been any cases where power projects, 
had not been sanctioned or were held up on account Off ecological 
consideration. The Sub-Committee also desired that the pollcy of 
the Government in this behalf be indicated. The ~ist;ry of 
Energy in their note (January, 1978) have stated that under -Sec-
tion 30 of the Electricity (Supply) Act, 1948 and Amen'4ment Act, 
1976 clearance of a thermal power project from envitonmentid 
consideration is obUgatory. In accordance with this, the CEA 
.r~fers all thermal pow~ projects to the National Committee on 
Environmental Planning and Coordination before clearance. M 
regard~ the hydro-eleotric projects, although there is no speci8.c: 
pJ:'0vision in th~ a~, some projecrts have also been refeI"red"lo tbe 
N9El?C as deta.U~, be19W: 

"Tbe Silent Valley' 'Hydro Eleotric Project located in Kera!. 
WIijJ sanctioned. by the Planning Commission in Febru" 
&J;Y, 1973 £Or an estimated cost of Rs. 2,488 lakhs for 
installation of 3 units of 40 MW each. 
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Subsequent to the sanction of the project the proposed installa-
tion has been changed to 2 units of 60 MW each. The preliminary 
works on the project were started in 1972-73 and upto the end of 
March, 1977 an amount of Rs. 52.21 lakhs is reported to have been 
spent. During 1977 the National Committee on Environmental 
Plannng & Co-ordination (NCEPC) have suggested dropping of the 
project on account of submergence of vkgin forest and ecological 
d.isturbances. They have, however, stated that they will be able 
to reconcile themselves for execution of this project provided cer-
tain safeguards are taken in respect of environmental protection 
during the course of execution and subsequent operation and 
maintenance of the project. The Kerala State authorities have in-
dicated that the various safeguards suggested by NCEPC have been 
examined by the State Committee on Environmental Planning, & 
Co-ordination and they have decided to implement the suggestion 
of NCEPC so that the ecological balance of the area would be 
maintained. The Central Electricity Authority has already taken 
up the matter with the Department of Science & Technology. 

Further during the 22nd meeting of the CEA held on 26th Octo-
ber, 1977 for according techno-economIc approval to Power Schemes, 
Adviser (Energy), Planning Commission stated that clearance from 
environmental angle is obtained in respect of thermal projects and 
desired that hydro-electric projects also should be referred to 
NCEPC for similar clearance. The following hydro-electric pro-
jects were cleared from techno-economic angle in the above meet-
ing subject to clearance by NCEPC from environmental angle. 

1. Bhaba H.E. Project (Himachal Pradesh)-120 M. W. 
2. Vishnu Prayag (uttar Pradesh)-262 M.W. 
3. Gangavali Stage I (Bedthi) H.E. Project (Karnataka)-

210 M.W. 

The Department of Science & Technology have nominated one 
expert lor each of the above project for environmental appraisal. 
It is understood that the experts have visited the project sites. 
Their reports are awaited." 

2.73. The Committee note that a number of hydel projects have 
been sanctioned after t973-74 and in most of the cases, orders have 
also been placed for generating plants, to yield benefits during the 
Fifth and Sixth Plans. The Cc:.JDmittiee further note that a number 
of them have already been taken up for construction. The Com\-
mittee would like to emphasise that investigations of the hydro pro-
jects which are likely to yield benefits, beyond the Sixth Plan may 
also be initiated and the projects kept ready in the pipeline so that 
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~he same could be taken up without let or hinderance at the ap-
.propriate. time. 

2.74. The Committee find that most of these hydel projects which 
'h~ve been taken up would result in addition to power only in the 
Sixth Plan, the only exception being Nagarjunasagar Conventional 
'Unit of 110 -MW which is expected to be commissioned during L977-
78. This again underlines the need for longer perspective planning 
so that the selected hydel schemes are taken up for implementation 
'well in time to contribute towards the augmentation of power 
-generation to meet the requirements. The Committee have been 
-stressing the need for perspective and detailed planning for the next 
ten to fifteen years and they desire that learning from experience 
Government should s.ee that hydel projects in particular )are got inves-
tigated and a shelf of schemes got ready for selection and implemen-
tation so as to achieve in time the Plan targets envisaged. 

2.75. The Committee learn that there is no obligation under Sec. 
~O of the Electricity (Supply) Act to refer the hydel projects to 
National Committee on Environmental-Planning &1;Co-ordination for 
clearance while such, a jclearanee in the case of thermal power project 
is obligatory. Even so, the Committee observe that the National 
<Committee on Environmental Planning & Co-ordination had sug-
gested the dropping of the Silent Valley Hydro Electric Project of 
Kerala on account of sub-mergence of virgin forest and ecological 
disturbances. The objection was raised by the' NCEPC in 1977 at 

'8 time when an amount of Rs. 52.21 lakhs had been reportedly spent 
-on preliminary works of the project and the (project itself was sanc-
tioned as early as February 1973. The Committee learn that the 
NCEPC ()'lational Committee on Environmental Planning 
.Co-ordination) had stated that they would be able to reconcile them-
selves for the execution of the project provided ;certain safeguards 
were taken in respect of environmental protection dUJ'in~ the course 
of evecutioD, operation and maintenance of !the project. Kerala Go-
vernment have agreed to provide ,lthese safeguards and the I matter 
has been taken up with the Department of ScienCe and Technology. 

2.76. The Committee have also been informed that there was a 
1I1lggestion from the Adviser (Energy) of the Planning Commission 
In October 1977 that the hydel projects should also be referred to 
the Nation'al Committee on Environmental Planning and Coordina-
tionfor clearance in the same ,way as thermal projects, and that 
three such projects which have been cleared from the techno-
economic angle by the CEA ar«!\ awaiting clearance of the National 
.committee on Environmental Planning and Coordination. 
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2.77. The Committee appretiate the need to ensure that the ex-
ecution of power projects does not lead to ecological disturbances. 
What the Committee would like to emphasise is that in order to ex-
pedite the entire process of approval, sanction and execution a hydel 
project should be taken up simultaneouly,. with the Central 
Eleetrieity Authority for clearance from techno-economic angle aad 
with the NCEPC for clearance from eCQlogical angle so that once the 
project is cleared from techno-economic angle, there is no further 
bold-up in the process of sanction & execution. The Committee 
_~uld like the procedure in this regard to be settled after due 
eonsultation with the State Governments, Planning Commission and 
the Department of Sdence & Technology and necessary guidelines 
bued to all concerned in the preparation and, : approval of future 
projetts. 

Guidelines jor investigation 

2.78. The Ministry in their written replies furnished in Novem-
ber 1976 have stated that gUidelines have been issued by the Central 
Water Commission for investigation of river valrey projects and' 
circulated to State Governments. A manual for investigation and 
preparation of project reports for power generation projects has 
been prepared by the Central Electricity Authority and this also 
has been Circulated to States for guidance. These gUidelines are 
expected to enable the project authorities to investigate the projects 
in necessary details and formulate .realistic project proposals. One 
of the reasons for over-runs in construction period for hydro-electric-
projects has been ascribed to inadequate construction planning. It 
has, therefore, been proposed to pay special attention to this aspect 
at the' time of according techno-economic approval to the project. 
Wherever found necessary, the projects are being cleared in the first 
instance for taking up infra-structural works like providing access 
foacUities to the project sites, temporary buildings, construction, 
power etC. and also taking up further confirmatory investigations 
and preparation of detailed project reports befo·re a final investment 
decision is taken. This step is expected to reduce the gestation 
period as the projects would be in a state of readiness when actilve 
construction is t-aken up. 

2.79. Asked to state as to when these guidelines were issued and 
Ind~cate the broad details of the guidelines, the Secretary, Ministry 
. of E~ergy. during evidence stated: 

"Guidelines went in December. '1972. As you know 'the 
gestation period is long enough. I have consulted the 
engineers. There are areas of improvement. There is a-
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Committee which has been appointed to find out what 
should be the parameter of the Detailed Project Report. 
Six months is the time-limit." 

2.80. The Committee note that. one of the reasons for over-runs in 
the construction and commissioning of power plants has been the 
inadequacy in investigations and preparation of detailed prOject re-
ports. The Committee note that guidelines have been issued by the 
Central Water Power Commission for investigation for river valley 
projects. A manual for investigation and preparation of project 
report for powelt generation projects has also been prepared by the 
Central Electricity Authority. A Committee has also been appointed 
to lay down !parameters for the preparation of detailed project report. 

2.81 They desire that the Committee appointed by Government 
to revise the guidelines should complete their work with expedition 
so that the authorities can he provided' firm guiduce for investia'at-
ing and preparing the schemes along the approved. lines to faciliate 
selection of, projects for the Sixth 'Plan. 

2.82. The Committee need hardly point out that there should be 
a monitoring arrangement in the J::entral Water and Power Com-
mission to continuously review the guidelin.es in the light of ex-
perience so as to supplement and modify them as necessary and 
notify \them to the authorities concerned contemporaneously to bring 
about the necessary improvement. The Committee also suggest that 
these guidelines may be reviewed at least onft during each Plan 
period 110 that. these eould provide firm 8Ild .. up to date basis for in-
vestigatio:d and preparation of scbemes along approved lines for the 
succeeding Plan period. 

Thermal 

Location of Thermal Power Stations near pitheads 
2.83. The Estimates Committee in paragraph 3.106 ·of their 39th 

Report desired the Government to examine most carefully whether 
it would not be in the larger economic interest to locate the new 
thermal stations at the pit-heads The Committee also stressed that 
the decisionsh<>uld be taken in each case after most -careful considera-
tion so that power is generated and supplied at a most competitive 
rate to the public. 

2.84. Government in their action taken replles furnished in Nov-
ember,1973 stated that the Ministry of Irrigation and Power had 
set up a Committee to identify sites nearer to the pit-heads and 
study ·their'suitabtlity in detail from 1lI1l1leclmo-«onomic considera-
tions for setting up of large thermal power stations o~ approximately 
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2000 MW capacity . (ultimately) in different regions. The Commit-
tee had been asked to inspect sites in the following regions: 

(i) One site in Maharashtra; 
(iii) Two sites in Madhya Pradesh; 

(ill) One site in Andhra Pradesh; .Qf),d 
(iv) Two sites in Eastern Region. 

2.85. The Ministry also stated that the Projects were being clear-
(eel by the Technical Adviso·ry Committee after a careful examina-
,tion of all techno-economic feasibilities. Larger size units and other 
,technical advances to be incorporated during the Fifth Plan will, it 
was expected, bring down the cost of generation. 

2.86. In their written replies furnished in November, 1976, the 
Ministry of Energy ·stated that the Committee set up by the Gov-
,ernment of IncUa to 'identify sites near the coal pitheads for setting 
up large thermal power stations in the various Regions of the 
CCluntry submitted its report in April, 1976. The Committee con-
Ilidered the merits of various sites from the point of view of coal 
.availability and other techno-economic considerations such as; 

(i) Proximity to large deposits of suitable grades of coal and 
its mode of transport; 

(ii) Proximity to the source of water for meeting the require-
ment of condenser cooling boiler feed make-up and 
the -type of cooling to be adopted; • 

(iii) System of net-work with reference to existing and pro-
posed transmission lines and exchange of power; 

(iv) Availability of large areas of low lying land for each 
disposal; 

(v) Soundness of site geologically with good sound conditions, 
freedom from flooding etc. and 

(vi) Environmental factors like density of population and 
pollution problems. 

2.87. The Committee suggested certain sites for consideration in 
the first instance. Keeping in view their suggestions, the anticipat-
ed requirements of the various regions as also the availability of 
resources, it was proposed to establish in a phased manner one large 
thennal station each in the Northern, Western, Eastern. and Southern 



RegiollS. -Feasibility reports .111l"d been prepared for Singraull' 
(2000 MW), Korba (2000 MW), Farakka (1200 MW), Ramagundam. 
(1000 MW) and Neyveli (lUOO MW). Proposals had accordingly 
been sent to the World Bank for financial assistance. The Commit-
tee also inter-alia recommended that the size of a single station 
should not exceec;l 2000 'NIW. Initially the unit size may be kept at 
200 MW and 500 MW sets may come only later when they are indi-
.genously manufactured. 

2.88. Asked to state the amount of assistance sought from the 
World Bank for setting up the super thermal project and whether 

'orders for the project had been placed the Secretary, Ministry of 
. Energy, during evidence stated:-

"We have posed to the World Bank five super thermal 
power stations of which Singrauli is one. The other four 
'are Korba, Farakka, Ramagundam and Neyveli. Of the 
five, they took up Singrauli for more detailed appraisal. 
A team came in February-March, 1976. They made their 
studies. They sent some more people to go into the ques-
tion of tariff, allocation, etc. Then they were busy with 
other countries. They invited our team in December. I 
just got a telex that negotiations have been completed. 
So far as Singrauli is concerned, it is of a total size of 
2000 MW.What we have taken up for implementation 
is the Phase I which is 600 MW. For that, the loan nego-
tiations were conducted. These have been just completed. 
From their side, it is to go to the Board and so on. It will 
take another two or three months. But we have been told 
that We will get 150 million dollars for the Phase I. 

We have had a lot of discussions on what is known as the 
shopping list. We have taken care to indicate those 
items of equipment where the BHEL can be a very good 
competitor. Being a member of the World Bank, the 
Indian companies are fully eligible to compete in the glo-
bal tenders. We will be inviting tenders for the genera-
tors, turbines etc. We are 99.9 per cent certain that they 
will get the contracts. The World Bank has promised up 
to give a price preference of 15 per cent in the case of 
indigenous equipment. The Ministry of Finance and the 
Ministry of Commerce have also agreed that any of their 
supplielfor the World Bank tenders will be deemed to 
be exports. The phase I of 600 MW is going to cOiSt 
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Rs. 225 crores. Rs. 50 crores for the other Phases of the-
Project". 

2.89. Asked about the time to be taken for its completion, the 
wi~ness stated.:-

"As regards phase I, we have to complete it within 48 months 
of sanction. Outside aid is also involved. All the negoti-
ations have been completed and the agreement will pro-
bably be signed in about 2-3 months' time from now. All 
the sets are to be commissioned around March-April, 1981, 
if not sooner. The later phases of the project will come 
up at the rate of every three months and six months."· 

2.90. With regard to tne other projects, the witness added:-

"As regards Korha, it is likely to be the next station, which 
will come up for formal sanction and for proposing to the-
World Bank. They have already disclosed to us that they 
will take up the next station in the year 1977-78. At 
home, we have nearly completed all the negotiations for 
Korba and the Central Electricity Authority is a legally 
com.petent body to okay the scheme. It will be placed. 
befQre them in the last week of January or latest February. 
So we shall have to get this techno-economic approval and 
then we will have to get the consent of the Planning 
Commission and the Public Investments Board. Our time-
table is that we will complete all Government sanctions 
as soon as possible and then immediately approach the-
World Bank." 

2.91. The Ministry of Energy in a written note furnished in May, 
1977 have stated that the World Bank team has conducted a preU· 
minary appraisal of the Korba Super Thermal Power Project in last 
February. Another team £rom the World Bank is expected in India 
on an appl"aised mission in JWle I July. 

2.92. The Minister of Energy, while answering USQ No. 1198 on 
1st March, 1978 in Lok Sabha, inter alia stated thAt Government 
have accorded approval for the setting up of thermal power stations 
at Korba & Ramagundam. It was further sta.ted that Korba in Bilas. 
pur District of Madhya Pradesh where the first stage installation' 
of 1100 MW, which has been approved, will include three units of 
200 MW and one Unit of 500 MW. Ramagundam in Karimnag~ 
District of Andhra Prad~sh with the ftrst stage installation of 11{)()l 
MW includes three units of ~ 'Nf.W and one unit of 500 MW". 
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2:93. With regard to Farrakka Super Thermal Project, the Mini-

'Ster en ~rgy in reply to USQ No. 128S answered in Lok Sabha on 
1st March, 1978 stated that "the feasj1bility project report for the 
Farrakka Super Thermal Project has been prepared by National 
Thermal (Power corporation and submitted to the Central Electricity 
Authority for techno-economic approvall. The project is being ap-
praised in the Central Electricity Authority. After techno-econo-
mic clearance is recorded by Central Electricity Authority, the pro-
ject will be iprocessed for an investment decision." 

2.94. That Ministry have also stated that proposals for taking up 
survey and detailed investigations at the sites of three possible 
super thermal power stations are presently under process of being 
sanctioned. 

2.95. Asked the cost of generation, the Secretary, Ministry of 
Energy, during evidence stated:-

"I would like to say that in Rajasthan thermal power stations 
have been put up very recently and they have proved to 
be quite expensive because the capital cost has gone up. 
Similarly, at Badarpur the cost of generation is 18 paise 
per unit. It depends on the source. It is a question of 
location as to how much away the station is from the 
coal pithead .... At the pithead it is 9 paise. It is a ques-
tion of location as to how much away the station is from 
the coal area." 

Setting up oj small thermal Powe'l" Plants 

2.96. We Sub-Committee of Estimates Committee (1977-78) de-
'sired to know the economics, feasibility and desirability of setting 
up of small thermal power stations whether any small thermal 
stations had been set up in the PRst and the proposals for the future. 
The Ministry of. Energy in their note (January 1978) have stated 
thus-:-

"In 1947, the total installed capacity in the country was about 
2,000 MW only and the maximum unit rating was of 30 
MW. Over a period of 30 years, the installed capacity has 
increased to about 24,000 MW. Out of this capacity, there 
are about 154 thermal units of various sizes (above 25 MW) 
totalling to 11450 MW in utilities alone. The units sizes of 
these sets range from 30 MW to 200 MW. The first 200 
MW unit has recently been commissioned at Obra OD 

31st December, 1977. I 
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In view of anticipated accelerated pace of growth of economy' 

in the country, it is considered necessary to conunission 
about 20,000-22,000 MW of additional genrating capacity 
during the next 5-7 years. Out of this about 17000 MW , 
would be in thermal generating sets of sizes ranging from 
60 MW-500 MW. In the cases of the thermal power sta-
tions apart from the unit size, the supporting facilities like' 
coal and ash handling facilities cooling water systems, etc. 
that are required also have an important bearing on the 
unit rating. 

There are a number of advantages in going for higher size of 
units because of economics of scale in efficiency, lower' 
initial capital cost lower cost of generation etc .. The high 
ash ccmtent and abrasive nature of the ash of the Indian 
coal that is used for power generation also adds to the 
problems not only in the operation of the power station 
but also in the disposal of the ash. Roughly for a 2,000 
MW power station will yield nearly 2.2 million tonnes of 
ash per year and would reuire about 28 kilometers of land 
for disposing of ash during the life time of the power sta-
tion. This alone can pose a serious problems for locating 
large thermal power stations at the load centres. The new 
strategy for installing new thermal power station is to 
locate these large thermal power stations ,at coal pitcheads. 
and transmit power at high voltages to the load centres. 
This also results in considerable economic in cost apart 
from locational problems indicated above. The installaw 
tion of about 17,000 MW additiional generating capacity 
in thermal units is a collossal task and we have to go in 
for higher size units of achieve this target during the next 
5-7 years. If we were to install a very large number of 
smaler units at a number of sites, it would not be physi-
cally possible to commission the additional capacity pro-
posed during the next 5-7 years. The organisational 
resources would come under great strain. Moreover, the 
average cast per KW installed in the case of 50 MW, 200 
MW and 500 MW power station comes to about Rs. 5,OO~ 
per KW, Rs. 3,500-4,000, per KW and Rs. 3000-
3,500 per KW respectively. The installation of smaller 
sets, however, is not completely ruled out and proposal 
for installation of small sets at suitable locations where the 
transportation of higher sibe units becomes a problem or 
load conditions in isolated places so warrant etc. is being 
considered. Each such proposal is considered on the 

basis of its own merits. 
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In addition to the generation in the utilities power generation' 
is also resorted to by the non-utilities through captive 
units as an insurance against breakdowns of power supply 
and voltage fluctuations in the power systems etc. The 
total installed capacity in such non-utilities is about 2100' 
MW i.e. about 8.5 per cent of the total installed capacity 
in the country. In the case of captive units, generating. 
sets of smaller sizes are generally installed as the power 
requirements of such non-utilities are limited. 

While as a policy, smaler stations are not being encouraged in 
view of the need for rapid growth of power in the country, 
the installation of small units by certain industries or at 
certain other locations on merits is not ruled out and 
such proposals are considered as and when received on 
their own merits'~. 

2.97. The Committee in their 39th Report (1972-73) had recom-
mended that Government should examine the feasibility of locating 
the new thermal stations at the pitheads in the larger economic 
interest. 

2.,98. The Committee have been informed during evidence that 
locating the new thermal stations at the pitheads would be economi-
cal from the point of view of cost of I generation of power as the 
cost of generation per unit at the p<it-headiwould be 9 paise as com-
pared to 18 paise at other plaees. ' 

2.99. The Committee are glad to note that in implementation of 
their recommendation, Government appointed a Committee to inden-
tify sites nearer to the pit-heads and study their suitability from 
the point of view of techno-economic factors for setting up larger 
thermal power stations of 2000 MW, capacity approximately in 
different regions. The. Government Committee was also asked to 
inspect sites in the following regions:-

(i) One site in Maharashtra; 
(ii) two sites in Madhya Pradesh; 
(iii) one site in Andhra Pradesh; and 

(iv) two sites in Eastern region. 

2.100. Keeping in view the suggestions made by the aforesaid 
Committee and other considerations, Government, it is stated, pro-
pose to establish in a phased manner one large thermal station each 
in Northern, Western, Eastem and southern regions. Feasibility 
reports have already been prepared for Singrauli (2000 MW) J Korba, 
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(200() MW}, Fankka (ZOOO MW) Ramagundam (1000 MW), and 
Neyveli (1000 MW). Proposals have been forwarded to the World 
Bank for financial assistance, The Committee note that negotiations 
with the World Bank in respect of Phase I of the Project at Sing-
raull are in an advanced stage. The Committee during evidence 
have been inform~ that an assistance of 150 million !Ciollars would be 
available for Phase I. The Committee would like to be apprised of 
the outcome of the negoitiations, and the progress made in the setting 
up of the Singrauli Project. 

2.101. As regards the Projects at Korba, Ramagundam and Fanaka, 
the Committee observe from the replies given in answer to Questions 
to Lok Sabha on 1-3-78 that Government have accorded approval for 
setting up super thermal power stations for the projects at Korba 
pnd Ramagundam and in respect of the super thermal project at 
Farakka, the project report has been prepared and is being appriased 
in the Central Electricity Authority for techno-economic clearance 
and thereafter the project will be processed for an investment 
decision. 

2.102. The Committee would like to emphasise that implementa.-
tion of all these projects may be taken up in accordance with the 
relative priorities fixed, keeping in view the need for development 
of the various regions and in accordance with a time-bound 
programme. 

2.103. As regards the setting up of small thermal Power Plants, 
the Committee have been informed that as a policy, Smaller Stations 
are not being encouraged in view of the need for rapid growth of 
power in the country, but the installation of small units by certain 
industries or at certain other locations on merits is not ruled out 
and such proposals are' considered as and when received on their 
own merits. The Committee hope that proposals for establishment 
of small Thermal Power Plants, will be considered only on merits. 

Nuclea.r Energy 

2.104. Nuclear power generation in India was started in 1969 with 
the commis'Sioning of nuclear power station at Tarapore with an 
installed capacity of 420 MW. The present installed capacity in 
nuclear power stations in 460 MW. Centribution from nuclear 
generation is about 3 per cent of, the country's total generation at 
present. The total installed capacity from the nuclear generation is 
expected to be 1330 MW at the end of the Fifth Five Year Plan 
(1978-79). 
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The Nuclear Power Development has been dealt with in a 
1Ieparate Chapter in this Report. 

Development of Non.conventional sources of Energy 

2.105. The term 'Non-conventional' is used to cover sources of 
energy such as 'Solar energy', 'Geothermal Energy', 'Tid-al power', 
'Wind power' and 'Chemical sources'. Some of the important non-
'conventional sources are dealt with below: 

(a) Solar Energy. 

2.106. There is considerable activity in the field of sloar energy in 
the country and about 25 institutions are involved. Priorities have 
been defined and institutions working in the priority areas have bee. 
identified. The main thrust of the research programme is towards 
the appliaction of solar energy in rural areas with a view to com-
plement the other sources of energy. Development of solar pump' 
has been accorded very high priority. A laboratory model of • 
,solar pump has been develOPed and tested successfully. Prototype 
models of this type of pump have been fabricated and they would 
be installed and tested in the field shortly. A project to develop a 
prototype 10 KW solar power unit has been taken up as a joint pro-
ject with West Germany. A comprehensive programme to develop 
the technology of direct conversion of solar energy into electricit, 
-through solar electric cells has also been drawn up. The other area. 
in which R&D work is in progress are solar dryers for drying agri-
cultural produce, solar heating, solar cooling and rettrgeratfon and 
solar distillation and desalination. 

2.107. With regard to the development of Solar energy, the !ec-
retary, Ministry of Energy, during evidence stated:-

"In the field of solar energy, we are engaged on two or three 
priority area'S, priority in terms of what an agricultural 
country might need. For example, we are engaged in de-
veloping a system whereby water can be drawn from the 
underground wells with the help of solar energy. Since 
the standard motor now used is of 5 HP, the research i. 
concentrated on development of solar energy ror a 5 HP 
motor. Of course, we are not shutting out the questio. 
of larger dimensions, but our chief concentration is on 
that. The Pilani In'Stitute has got a motor which is work:-
ing on solar enercy on an e~rimental basis ........ " 

4209 LS-6. 
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Another area is to tryout the generation of conventional 
electrical Energy through solar energy. Forthis, We have 
entered into collaboration with a German firm and a 10 
KW station is being put up in Madras. There are two-
ways of doing it. Conventionally, solar energy is only 
used to heat a liquid or to create a gas or to create some 
SQurce of heat which will then drive turbine. 

The Madras plant will follow the normal conventiona1 gene-
ration, except that the source will be solar energy. 
Because solar energy cannot heat water to that extent, 
some chemical mixture will be used which will become 
.productive more easily. 

The other type in which there is no break-through, what we 
call direct conversion of solar energy into electric energy, 
not passing through the intermediate stages. On that~ 
research is going on in our country and many other coun-
tries. But there is as yet no break-t~ough. Research 
is also in an advance stage in regard to solar cells for Ory 
batteries of 100 watts capacity. 

Sometimes it becomes very difficult in the monsoon period to 
dry agricultural products. Solar energy can be utilised' 
for this purpose, some dryers are also being experimented 
upon. 

So we are very much in the vanguard of countries in eftective 
, solar research." 

(b) . Geo-thermal energy 

2.1i0'8. Geo-thermal manifestations in the form of hot springs are 
known to occur in several regions of the country. North-west 
Hamalya region which includes Puga in Ladakh District, 1 & K State, 
Manikaran in Himachal Pradesh, West coast geo-thermal belt 
running through Maharashtra and GUjarat, Narmada-Sone linea-
ment irt Bihar and Damodar Valley Region offer bright prospects in 
this field. Besides the above. small manifestation (hot springs) 
located in various parts of the country may a180 offer some power 
generation. 



2.109. The Fuel Policy Committee in their Report (1974) baw 
observed that even though quantatively geo-thermal energy is Dot 
very important in India, some of these sources like Puga in Ladakh 
have locational advantage which cannot be ignored. In June-Sep-
tember, 1973 the Geological Survey of India led a multi-purpose 
drilling exploration in Puga Valley with specialised assistance from 
National Geo-physical Research Institute, AMD, Indian Institute of 
Technology, Kanpur, lIT, Delhi and Roorkee University. This 
project consisted of shallow drilling operations at about 15 sites. 
Central heating by geo-thermal energy was also successfully de-
monstrated. The exploration experience from Puga multipurpose 
project indicates that the total power potential in geo-thermaJ 
energy may be several megawatts. 

2.110. Explaining fr.e development of Geo-thermal energy the 
Secretary, Ministry of Energy during evidence stated: 

"In regard to geo-thermal energy, research activities are 
going on at the moment in north-east Himalayas, especial-
ly in a place known as Puga and in another place near 
Manali, and in the west coast," 

2.111. With regard t.o the progress made in the development ot 
Geo-thermaJ energy at the researeh centres at Puga and Manali, the 
Ministry of Energy in their written note furnished in March. 1977 
have stated:-

"The Puga Valley is located in Ladakh, several organisation. 
like the Geological Survey of India, the Oil and Natural 
Gus Commission, the Regional Research Laboratory, 

Jammu, the Central Electricity Authority and the Nationa} 
Geo-physical Research Institute have been associated in 
the investigations to prove the geo-thermal potential at 
Puga, and to find possible uses of the energy. After 
conducting the preliminary geological, geo-physical and 
geo--chemical studies shallow exploratory drillings were 
stUl ted in 1973. The drill holes have established a poten-
tial of a few MWs of energy at shallow dew.hs. It has 
also been indicated that larger geo-thermal potential exi~ts 
at greater depths. The proving of this potential would, 
however, require deep drilling and sizeable investments. 

If generation of electricity at ~a is not found justified for 
meeting the power demands at distant load centres, the 
justification for further investigations would rest upon 
the possibility of local use of geo-thermal energy. ~re, 
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are deposits of sulphur, borax potassium and sodium near-
by and work has been done in utilising the geo-thermal 
energy for the extraction of these chemicals/minerals. The 
commercial feasibility has, however, yet to be established. 

Thus further activities at Pug a would be dependent upon the 
possibilities Qf using the geo-ihermal energy potential. 

The exploration work in the Parbati valley in Himachal Pra~ 
desh and along the West Coast is being carried out with 
the assistance of UNDP. The main objective of these 
investigations is to carry out geo-logical, geo-chemical and 
geo-physical surveys in promising areas followed by ex-
ploratory and evaluation drilling in one of the areas 
for the purpose of geo-thermal reservoir evaluation. Geo-
logical, geo-physical and geo-chemical investigations are 
being carried out in Manikaran, Kasol and Jan Sectors in 
the Parbati valley and certain hot spring areas in the 
Thana, Kolaba Ratnagiri Districts in the West Coast. 

In the West Coast also, regional and detailed geo-Iogical map-
ping work over certain areas have been done. Geo-chemi-
cal monitoring is being continued. Some shallow drilling 
has also been done. The explorations conducted 10 far 
have indicated only medium base temperature conditions, 
which will not be suitable for power generation directly. 

The explorations under way would enable identification 01 
areas where the most promising . geo-thermal reservoirs 
a.re located. Deep drilling would have to be undertake. 
at these locations to prove the extent of the reservoir. 
exact flow and temperature conditions and other charaC"-
teristics, potential etc. In view of the cost involved ia 
undertaking such drilling, it is essential to establish the 
prima facie techno-economic feasibility of geo-thermal 
development in various promising locations, based on the 
inferred data from the investigations in progress. These 
studies will be undertaken as soon as the present phue 
of investigatIons are completed. Depending on the 
results of these studies, a decision on the further course 01 
action ·will be taken. ' 

(c) Bil>-G4S (GobII?' Gas) Pla.nts 

2.112. Our country with its large cattle population, has sizeable 
potential of. bio-gas (gobar gas) production. The energy yield by 
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treatment of gobar and other organic matter in bia-gas plants i. 
substantially higher than that obtained by using them direct1y. 
Treatment of organic matter in bio-gas plants yields, in addition to 
gas, manure which is richer than the ordinary compost. Thus, 
there is every reason to undertake intensive promotion of bio-gas 
plan~s. A programme of installing one lakh gobar gas plants hal 
been undertaken in the Fifth Plan. This programme is mainly 
oriented to individual fanners establishing small-sized plants for 
their own use. In order to develop the vast bio-gas potential 
available in the country rapidly, it is considered essential to evolve 
a programme of establishing community type bia-gas plants. 

2.113. In regard to establishing Bio-Gas (Gobar Gas) Plants, the 
~ecretary, Ministry of Energy, during evi.dence stated: 

"In the _field of bio-gas, we had only 6900 plants when the 
4th Plan ended. The target for the Fifth Plan is one 
lakh additional plants, and already 30,000 have been 
installed in the first two years. We are very confident 
that all the one !akh plants will be installed during the 
plan period. 

We fee! that the requirements of domestic cooking for which 
so much kerosene is being consumed to-day will be met 
by bio-gas one day because it requires on an average 
1.5 head of cattle to look after one person's requirement. 
of energy. We have a cattle populatiQll which is about 
half the human population, and most of it in the villages. 
Therefore, bio-gas is also economical and easy to operate. 

It will be easier if we have a community centre where the 
cattle are also kept and the collection of night soil become! 
easy. But it will have one disadvantage that the bia-gas 
will have to be piped from the community centre to 
individual houses ..... 

For giving a greater fillip to it, we want to have a Corporation 
which will do the turn-key jab. We want to create ade-
quate loan finance for it. The dividend will be there. We 
are mf!king a major break-through in this field. We are 
so much known in other countries, in this field that we 
have become the preceptors for those countries." 

2.114. Tl'c Ministry when asked to state the steps taken to set 
up Gobar Gas Plants, both in the private and co-operative sectors 
in their wri ',ten note furnished in March, 1977 stated as follows: 

"The Ministry of Agriculture and Irrigation ~;'e primarily 
responsible for the development of bio-gas h the country. 
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The Khadi & Village Industries Commission has been 
mainly instrumental in popularising the installation of 
gobar gas plants. They have standardi3ed the designs for 
various capacities of plants, and they have been actively 
assisting in their installation. The Agro-Industries Cor-
poration in some States have also been taking keen 
interest in promoting development of bia-gas potential. 

Financial support, in the form of loans is being given by the 
nationalised banks. The Ministry of Agriculture &: Irri-
gation is also providing a subsidy to the beneficiaries of 
the plants. During 1974-75 and 1975-76, a subsidy of 25 
per cent of capital cost was given to the beneficiaries. It 
has been decided to continue this subsidy throughout 
the plan period, but on a tapering basis (i.e. 210 per cent 
in 1976-77, 15 per cent in 1977-78, 10 per cent 1978-79). 

The present bio-gas programme is mainly oriented to indivi-
dual formers, establishing small sized family units (3 to 
6 cum\day requiring dung from 4 to heads of cattle) for 
their own use. Rapid development of the vast bia-gas 
potential available in the country, for meeting the rua] 
energy needs, would reqUire establishment of large sized 
plants which can also be taken up on a co-operative basis 
for the communitylvillage needs. However, there are a 
number of socio-administartive as well as technical pro}).. 
lems associated with the establisment of such plants. 
Consideration is now being given to undertake a pilot 
project to study these problems and find appropriate 
solutions. 

The cost of bio-gas plants varies according to size. As per 
estimates prepared by KV1C, cost of bia-gas plants of 
small size are as follows: 

Size of Plant 

--------------_._------------

, eum.'day 

.. cum/day 

6 cum/day 

Approximate 
number of 

animals 
required. 

E~timated 
cost as on 
Febcuary, 

1975 
--------- ---

RI. 

6-10 

-------- ._--------



55 

The above costs are inclusive of piping and one set of bumerl. 
The cost of a gas burner to the conswner is indicated to 
be about Rs. 1501- for a single burner and Rs. 2201- for a 
double burner. The cost of a suitable gas light (for use 
of gobar gas for illumination purposes) about Rs. 120\-". 

2.115. The Committee note that some of the non-conventional 
$ources of energy are 'Solar energy' 'Geo-thermal' and 'Bio-gas" 

2.116. The Committee note that the thrust of research on the 
solar energy is towards its application to rural areas with a view 
to complement the other sources of energy. They have been inform.-
ed that prototypes of solar pumPs for drawing underground water 
have been developed and would be installed and tested in the field 
shortly. Research is stated to be under-way for direct conversion of 
this energy into electricity. R&D efforts are also directed at solar 
dryers for drying agricultural produce, Solar heating, so!ar cooli~ 
and refrigeratio~ and Solar 4istillation and desalination. The Com-
mittee recommend that considering the special significance thJI 
source of energy has for a tropica'l and agricultural country such as 
ours, R&D efforts should be intensified to make a ,break-through in 
this field. 

2.117. The Committee also note that some investigations are bei~ 
conducted in the field of Geo-thermal energy to find its possible 
uses, but these are at a preliminary stage. They hope this source 
of energy will also receive due R&D attention. 

2.118. The Committee alIso note that BiOogasis yet another nOD.-
conventioDal source which appears to have great potential for deve-
lopment particularly in rural areas. Needless to say, the use of thb 
source of energy , can be of great help in conserving large quantitiEIII 
of kerosene which is being burnt in rural areas for cooking and 
lighting purposeg and easing pressure on the demand for power ill 
rural areas. 

2.119. The Committee are informed that at the beginning of the 
Fifty Plan the number of bio-gasl plants was about 7,000. target 
of ODe lakh plants was set for the Fifth Plan. As against this target..-
the number of plants set up at the end of the second year of the 
Fifth Plan was only 30,000. The Committee urge Government to 
take vigorous steps to ensure that the target set for the Fifth PI ... 
is fully achieved by 1978-79. 

2.120. The Committee would. however, point out that the cost of 
:setting up a amaIl size bio-gas plant which is between Rs. 3018/. 
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and Ra. 41751- appears to be beyond the reach of a commOn man jn 
the rural parts of the country. They would therefore, urge Govern-
ment to direct their efforts towards reducing the cost of setting up 
plants through economy in design and enable the villagers to benefit 
from this programme. 

2.121. The 'Committee would like to point out that the rapid deve-
lopment of the vast bio-gas potential available in the country for 
meeting the rural energy needs, would require establishment of 
large sized community type bio-gas projects. They would like Gov-
ernment to encourage the setting up of such large si'Zed community 
type bio-gas projects. 

B. POWER GENERATION 

(a) Per capita consu.mption oif electricity 

2.122. The Estimates Committee in paragraph 3.189 of their 39th 
Report expressed their unhappiness that although the per capita-
consumption of electricity rose from 17.8 Kwh in 1950 to 93 Kwh in 
1971-72, it was dismally low as compared to the world average of 
1200 Kwh. 

2.123. The Committee in paragraph 3.190 of their Report were 
distressed to note that despite nine fold increase in the generating 
capacity, there still persisted considerable imbalance in per capita 
consumption between the various States in the country. The Com-
mittee noted that certain States I Areas viz. Uttar Pradesh (60 Kwh), 
Rajasthan (55 Kwh), (Himachal Pradesh (46 Kwh), Jammu & 
Kashmir (40 Kwh) in the Northern Region; Madhya Pradesh (58 
Kwh) in the Western Region; Andbra Pradesh (58 Kwh) and Kerala 
(74 Kwh) in the Southern Region; North Bihar (18.3 Kwh) and 
North Bengal in the Eastern Region; and the entire North Eastern 
Region comprising Assam, Meghalaya, Mizoram, Manipur, Tripura. 
Nagaland and Arunachal Pradesh were far below the national aver-
age. 

2.124. The Committee in paragraph 3.191 of their Report noted 
that the pre-requisite to reduce the disparities was providing increas-
ed availability of power in StateslAreas which were below average 
in electricity consumption. They, therefore, suggested that effective 
steps should b~ taken to achieve the desired results by providing 
additional installed generating capacity and building extensive 
transmission and distribution systems in such areas. 

2.125. The Committee in paragraph 3.192 of their Report also 
noted that the per capita consumption of electricity was anticipated 
to be only 200 Kwh even at the end of the Fifth Plan as against the 
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per capita consumtpion of 1000 Kwh in the United States and 2t)()O..-. 
3000 Kwh in Europe. The Committee had accordingly recommended 
that in view of the fact that per capita consumption of electricity· 
Was a yard stick for measuring the economic development of the 
country highest priority should be given for meeting the power· 
demands in all section of economy, and the poor revenue yieldin~ 
areas which had hither to remained neglected should be g,iven pre-
ference in regard to their economic up lift by providing the essential 
infra-structure of electricity at cheap rates. 

2.126. In their actio!1 taken replies, the Government while noting 
the observations of the Committee accepted the recommendations 
for minimising disparities. The Government inter alia stated that, 
lpeical efforts were made to attract industries to the relatively back~. 
ward areas by providing the necessary infra-structure for industrial 
development and other necessary incentives. Government also. 
stated that in the formulation of the Fifth Plan, speical attention 
was being given to creation of g.eneration facilities or improving 
power availability in the backward areas. 

2.127. Government further stated that the rate of growth of the. 
power sector was however, influenced by a variety of factors. A 
Five year plan was an integrated development plan and takes into 
account the available material and financial resources and implemen-
tation capabilities, Consistent with the growth rate of 5.5 per cent.. 
in 1978-79 had been assessed at about 1,40,000 million Kwh for meet~. 
ing which an installed capacity of 33 million kw would be required. 
In the Fifth Plan, the additions being planned were of the order of 
16.5 mkw. Considering the above, the target adopted was quite 
ambitious. The per capita power consumption would, therefore. 
depend upon the implementation capabilities developed over the. 
Fifth Five Year Plan. 

2.128. The Committee in their Fifty~ixth Report on action taken 
by Government on the recommendations contained in the Thirty-
ninth Report observed as follows:-

c'The Committee hope that Government will make effort!; to 
develop the implementation capabilities during the Fifth 
Plan period not only to achieve the Fif.th Plan targets for 
power development but also to raise per capita electriCity 
consumption by providing incres!'ed availability of power 
in States/area'S which are bchvv' average in electricity 
consumption. " 

2.129. Later asked to furnish the per' ('opita availability of elec-
tricity in different regions in the crltlnt~:,-', and the steps taken to 
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increase the peT capita consumption by the end of the Fifth Year 
Plan, and how far did it compare with' the developing countries, the 
Ministry of Energy in their written note, explained the region-wise 
position in the years 1970-71, 1973-74 (i.e. at the end of the Fourth 
Plan), and for the first two years of the Fifth Five Year Plan as 
fol1ows:-
------ --~----- -----_ .. -------.- ,.- _ ... - •.. _-._._---- .. --- --

Per ('AP"UZ consllmption Per CaPita availability 
(KWH) (KWH) 

Yeal -------_ .. - -, .... _--------,--_. 
'970-7' 1973-74 1!J74-75 1975-76 '~74-7S 1975-76 

( rov.) (Prov.) ---_ ... _--,. ---
Region: 

Northern 74'4- 03'9 02''\ 99'6 110'5 '30'7 
Western , ,,6, , '30 '0 139'fi '43' 1 ,67'S '7"0 
Southern 92 '0 99'8 100'4- 110'0 128'0 '37'2 
Eastern 89'6 91' I go' I 98' I loG,6 114'·~ 

North-East,'rn ,8'3 23' , 23'S !l6'7 118'0 
3D

'. 
All-India Bg'8 97'S 99'0 loS'8 123'5 '34'0 

._, , .. -. ----_ ... _._._--- "'--" ..... - ....... ---
2.130, About the steps taken to raise the per capita consumption 

.of electricity the Ministry of Energy in their written replies stated 
that follKowing steps have been taken to raise the per capita con-
swnption of electricity: 

(1) It has been possible to raise the installed capacity subs-
tantially during the last two years through close monitor-
ing of the projects under construction, As compared 10 
an addition to capacity of about 400 MW in 1973-74, the 
additions to capacity during 1974-75 and 1975-76 were 
1720 MW and 1800 MW respectively, 

(2) Generation from each power is being closely watched 
and steps taken to maximise lit, 

(3) Steps are being taken to reduce system losses by instal-
lation of capacitors and reinforcement of the existing 
transmission and distribution net work, 

(4) Integrated operations on a regional basis are helping 
to mitigate regional imbalances in the availability of 
power as also in the most economic manner, 

(5) Supply of power is being extended to rural areas so that 
facilities are created for greater consumption of electri ... 
city by a larger sector of the population, 
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2.131. About its comparison with the developing countries, the 
Ministry of Energy have furnished the following information:-
Statement showing Per Capito. Electricity consumption in £ of Bome 

foreign. countries during the years 1970-71 to 1974-75. 

Name of country 1970 -7 1 1971-72 1972-73 1973-74 1974-75 
, .. __ . __ ... --.----.. -.- -- - -~.--. 

DewiO/1ing Counlrits 

I. Egypt 228 '3S ~3° ~28 U5-

-2. Algerl. 138 144 152 19o- 200· 

3· Libya 214 244 263 310 320-
4· Morocco 128 136 147 159 164 

5· Ethopia 21 23 23* 2S* ItS* 

:·6. Ghanll 338 332 368- 385* 37~ 

7· Guinea 99 lIiZ 110· 107- 116-

8. Kenyt. 68 73 78 86 86 

9· MauritioUl 271 ISo- 302-
336* 361 -

10. Nigt"ria '18 32 37 44 46 

II. Zambia 957 1025 1062- 1080 1061t 

12. At-gentina 915 981 1038 1082 1117* 

13· Brazil 491 536 575 630 684 

14· Jamaica 825 877 1021t 1079 1110 

15· Mexico 567 601 640 667 707 
16. Israel 1t350 2535 2753 1t717 It 774 

-17· Iran 146 1t6g 19B g86 gag-
18. Iraq 291* 287* 288- !1911- 197-

19· Kuwait 3510- 39611· 4379- ¥i l 7- 4764-
20. Turkey 247 1174 ·99 331 352 

-21. Japan 3391 3622 5909 4324 4201 
lI2. Sri Lanka 65 71 76 .,s 77* 

23· Indonesia 110 II 211 115 '-7 
114· Nepal & 7 9 ~. g* 
25· Pakistan • 61 &g* 13' '3"* '37* 
!IS. Tbtiland II. 139 165 1M 194 
1t7· China 101" "S* 13°- '4'* l¥i* 
28. MangoHa 413 443 +80 492 .528 

- __ '4 ___ : 

*Provilion&l. 
£PI':r Capita cODIU,.tioo-Gr.,n gm".lIIum+llflPOr' aport 

--- Po"PUl .. tioa. 
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2.132. With regard to achieving the anticipated 200 Kwh per" 

capita consumption at the end of the Fifth Five Year Plan, as re-
commended by the Estimates Committee in their 39th Report, the 
Government in their written replies stated that with the per capita 
consumption for 1975-76 at about 109 Kwh and assuming a 10 per 
cent growth rate in power consumption and 2 per cent in popula-
tion, the per capita consumption was likely to be in the region of 
200 Kwh by 1983-84. The Ministry also stated that special efforts 
were being made to increase the per capita consumption in those 
State I areas where the consumption was below average. The Rural 
Electrification Corporation was also offering loans on easy terms 
for electrification of those areas where the consumption levels were 
very low. 

2.133. Asked to state what were the reasons for not being able to' 
achieve the original target of 2011> Kwh of per capita consumption 
at. the end of the Fifth Five Year Plan (i.e. 1979), the Secretary, 
Ministry of Energy during evidence stated as follows:-

"There are two aspects-one is that of the conceptual figure 
and the other is that of failure. The conceptual aspect is 
of larger dimensions. Allover the world, when they 
work out the per capita energy, they take the total gene-
ration and divide it by the total number of people, which 
gives a certain figure. As if we take only the energy 
that is 10. When the Minister gave the figure of 20 he 
must have had in mind only the normal-procedure follow-
ed all over the world. Now the other thing is about 
failure. Here again, there are two things involved. To 
improve the 

Per capita availability, you must create more power and' 
have less people-but we failed on both the fronts; we 
could not have as much powers as we wanted to add and 
we had more people added than we wanted. Both these 
factors contributed towards the failure. 

To answer the question as to when we will reaoh 200, our 
calculation is that we may do so by the end of the Sixth 
Plan." 

2.134. Regarding comparison with the developing countries, the 
witness added: 

"But when we compare ourselves with the advanced nations~ 
one point to be remembered is that we don't need as Innch 
as they." 

2.135. The Sub-Committe;! of Estimates Committee (1977-78) 
sought information on the following points:-
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(a) the basis on which the target of 200 Kwh of per c~ta 
consumption of electricity at the end of the Fifth Plan 
was arrived at; 

(b) the reasons for not achieving the target; and 
(c) the buis on which it was now anticipated to be achieved 

at the end of the Sixth Plan. 
The Ministry of Energy in their note (December, 1977) have 

3tated as follows:-
(i) As already explained, a higher target o~ installed generat-

ing capacity had earlier been envisaged for the end of 
the Fifth Plan. The target of per capita consumption of 
200 Kwh at the end of the Fifth Plan indicated earlier was 
based on this higher target. 

(ii) The target of installed generating capacity during the 
Fifth Plan was revised forom 16,500 MW in the draft 
Fifth Plan to about 12,500 MW in the Fifth Plan as finalil-
ed. The per capita. consumption corresponding to the 
revised target and based on ultimate consumption wa, 
estimated at about 148 Kwh. 

(ill) According to projections of demand as indicated in the 
10th Annual Power Survey, the per capita consumption i. 
expected to reach about 200 Kwh by the end of the Sixth 
Plan (198.1-34). It mny be mentioned in this connection 
that the power progrAmme for the next five-year period 
is presently under formulation by a Working Group set up 
by the Planning Commission. This Working Group is at 
present examining the demand for power taking into ac-
count the strategy being fonnulated for the overall deve-
lopment of the econom~' and ,the programme of power 
devel(')pment required to meet the anticipated demand. 
The target of per capita consumption in the. luture would 
emerge from the power programme being formulated now 
by the Working Group. 

2.136. Asked to furnish the information regarding the per ceJpUa 
.onsumption of electricity lit the beginning of the Fourth PIsn and 
Fifth Plan, the Ministry in their written note have informed that 
the pe-r capita consumption of electriCity at the beginning of the 
Fourth Plan (1968-69) was 78 and at the beginning of the Fifth 
Plan (1973-74) was 97.B. The Ministry have also furnished detail. 
af per capita consumption of electricity in Kwh for the variOU!l 
:States and Union Territories of Delhi, Chandigarh and Pondicherry 
during the years 1968-69 and 1973-74, which are given at Appen-
dix II. 
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2.137. The position regarding the per capita consumption of e1ee-
tricity during the years 1974-75 and 1975-76 in the States and the 
Union Territories as also is given at Appendix III. 

2.138. It would be seen from the Appendix that wliile the per capita 
consumption of electricity in the year 1973-74 (i.e., at the end of the 
Fourth Plan) in States like Punjab, Maharashtra, Gujarat, Haryana, 
Tarmil Nadu, Karna,taka was 197, 170, 154, 141, 133 and 121 Kwh res-
pectively, in 'States like Tripura, M",nipur, Assam, Jammu and 
Kashmir, Himachal Pradesh, Uttar Pradesh, Rajasthan and Madhya 
Pradesh, the per capita consumption was as low as 6, 8, 21.2, 43, 57; 
58, 61, 68 Kwh respectively during the year 1973-74. 

2.139. With regard to the per capita consumption of electricity in 
backward areas of North Eastern Region, the Ministry hiave stated 
that the per capi.ta consumption in the different States of the North 
Eastern Region for the years 1968-69, 1973-74 was as under: 

Ptr capita consumption in Kwh /IS publish'" 
._. __ ._--------- .. __ ._------_ ... - ---_._------_ .. _-----_.--

Aisalll (including M~ghalaya & Mizoram): . 

Nagaland 

Tripura: . 

Manipur . 

Arunachal Pradesh 

1908-69 1973-74 

15 

R 

3 

NA 

21' 2 

35 
(21' 2) 

6 

n 
~'! 

revised on receipt "r 
detailed rl'turn. 

---_._----_._----
2.140. The Committee in paragraph 3.189 of their 39th Report 

(1972.73) had expressed their unhappiness at the dismally low per 
capita consumption of electricity in the country which was 93 Kwh 
in 19'71·72, compared to the world average of 1200 Kwh. They had 
noted: that even at the end bf 1978-78, the p~ capita con;-
sumption of electricity was anticipated to be on1y 209 Kwh a9 
against tbe p.er capita. consumptioD of 1000 Kwh in the USA and 
2,01)0 to 3,000 Kwh in Europe. The Committee are very much per-
turbed to note that even the anticipated ~OO Kwh per capita consump-
toin of electricity by 1978-79 is now not likely to be achieved before-
the end of Sixth Plan i.e., 1983-84. 

%.141. 'I'he Committee are not convinced by the reasons advanced 
by the Ministry that the target of 200 Kwh of per capita consump-
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tion at the end of the Fifth Five Year Plan 19'78-79 related to the total 
,eneration of electricity. Considering that per eapita collSumptlon 
of electricity in 17 countries out of the 28 developing countries, was 
above 200 Kwh in 1974-75 ami in 6 of them, it was over 1,,000 Kwh, 
it is evident that the target of 200 Kwh of per capita consumption 
by the end of 1978-79, was a very' modesf one. It is regretted 
that even this modest target is now prop05ed to be achieved by 
the end Df the 1983-84. The Committee need hardly stress that 
power is an assential input for agricultural, industrial and economic 
development of the country. It is, therefore, imperative that there 
IhDuld be an acceleration in the programme for development of 
pOlwer. They wouTd, therefore, I~e Government to prepare an 
accelerated programme for the develDpment Df power-hydel. 
thermal and· nuclear-so as tD achieve the target Df 200 Kwh per 
capita consumption Df electricity at the earliest. The Committee 
have no doubt that if the programme for development of power is 
accelerated the target Df 200 Kwh wDuld be achieved earlier than 
ihe end of 1983-84. 

2.142. The Committee further note that there were wide disparities 
in the per capita consumption Df electricity between the various 
State/areas at the end of the Fourth Plan. The per capita con-
sum.ption in 1973.-74 (Le. at the end Df the 4th Plan) ra.nged from 
6 Kwh in Tripura, 8 Kwh in Manipur, 21.2 Kwh in Assam. to 197 
Kwh in Punjab, 170 Kwh in Maharashtra, 154 Kwh in Gujarat. 
The CDmmittee had in their 39th Report expressed distreSs at this 
persistent imbalance in the per capita cDnsumptiDn between the 
various States/areas in the CDuntry and had recommended effective 
steps to be taken tD reduce the disparities by providing, additional 
installed generation capacity and building extensive transmission 
and distribution system in such areas. The Committee regret to' 
observe that detennined efforts do not appear to have been made 
in this regard. They note that the additions to the per capita 
cDnsumptiDn of electricity during the FDurth Plan period were not 
made to the desired extent in the low per capita consumption 
States/areas. The Committee strongly urge that effective measures 
may be taken by Government to reduce these side disparities by 
according higher priority to the generation, transmission and dis-
tribution of power in such areas with pDtential consumption for . 
industrial and agricultural development. 

2.143. The CDmmittee wDuld further like to point out that lack 
of availability of power acts as a constraint on the growth and 
development Df rural and semi-urban ar,eas. It is w"n known that 
there is high consumption in metrDpolitan and big urban areas, 
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The per eapita eODSumption of electricity at Delhi and Chandigarh 
was 316 and 425 .espectively against the All India average of 
108.8 Kwh in 1975-76. The easy availability of power in these big 
cities has been one of the main factors fOT concentration of indus-
tries and employment potential in these areas resulting in migration 

'Gf population from rural areas to these centres. The Committee 
,consider that in the interest of development of rural and semi-urban 
. areas, it is imperative that power is made easily available in the 
rural areas. They would, therefore, like Government to give high 
priority to make power available to these areas lin the interest of 
integrated rural development and creating employment potential 
there. 

,(b) Utili3ation of installed capacity 

2.144. The IvUnistry of , 'Energy in their written replies sent in Nov-
,-ember, 1976 and up-dated in March, 1978, have indicated the follow-
ing position regarding installed capacity, derated capacity and genera-
tion of power regionv.'ise, during the periods 1974-75, 1975-76 and 
1976-77:-
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2.145. The Ministry aWo informed in their w.ritten. replies that the: 
total generating capacity of ,the country at the end of the Fourth Plan.. 
(1973-74) was 1845~ MW which comprised 16633 M.W in utilities and. 
1792 MW in non-utilities. 

2.146. The Ministry were asked to state the. reason. for the power' 
generation being less than the installed capacity and what steps had. 
been taken or proposed to be taken by Government to attain the 
rated capacity. The Ministry of Energy in their written. replies stated. 
that the full capacity of a station was not and could not be continuous-
ly available for generation. A portion of the capacity goes towards 
statutory planned maintenance and unforeseen forced' outages. The-
balance is called "availability". But this available capacity cannot 
be fully utilised because of partial losses comprising reduction in 
capability of the units due to outage of a single componenlt of multi-
ple aUxiliaries, constraints in the main equipment.s, like Boiler, Turb-
bine generator etc. due to temporary abnormalities in operating con.,.. 
ditions, system, line or transformer capacity limitations etc. Loss of' 
capacity on these factors is of the order of 27.5 per cent. 

2.147. Over and above, there is the influence of load factor i.e. the' 
variations in the pattern of consumption due to consumer behaviour. 
In a metropolitan area having industrial, traction commercial and 
residential loads met from a common utility system, the demand is: 
minimum at night and early hours of the morning. Thereafter, it 
varies reaching peak either by 10-11 in the forenoon or in the even-
ing when the incidence of different categories of load is simu~\aneous 
to a great extent. In other areas also, the variation in consumption 
will be there depending on the nature of load. Thermal stations:-
have to backdown generation during period of low load at night 
which depresses the utilisation factor. It is sometimes necessary f:o.-
back down thermal generation, in case of composite system of hydro, 
thermal mix, depending on Hydro availability. 

2.148. The Ministry also informed that as per review conducted' 
for the performance of Thermal stations during 1974-75, and 197~76, 
it is found that the availability is above 75 per cent and plant load 
factor (ratio of units generated to the units possible at continuous--
utilisation of the fun capacity) is nearly 52.2 per cent. The balance-
23 per cent goes towards partial 1015 including l()ad factor. The-
Ministry also pointed out that the plant load factor of 52.2 per cent: 



was a reasonable achievement compared to the same in other coun-
tries. In this connection, the Ministry stated that the plant load 
factor for some other countries was as-follows:-

Japan 60-65% 
USSR .53-55% 
USA . .50-5+% 
France 40-44% 
U.K .. ~3% 

2.149. The Ministry also stated that as compared to these figures, 
the national average plant load factor for India had been 49 per cent 
in 1973-74, 52.5 per cent in 1974-75 and 52.2 per cent in 1975-76. 

2.150. Asked to state whether the loss of capacity of 27.5 per cent 
was not on the high side, and what· should be the realOllable loss, 
the Secretary, Ministry of Energy during evidencestated;-

"Our forced outage is high for two reaions-one is that 
we have recently gone in for new ~ets of 100 MW. The 
experience by way of t~thing troubles is something 
which we have to live with. The equipment has come 
from the manufacturing countries which is stabilising. 

The 200 MW set which has been made in our country is 
yet to be installed. Further, the quality of coal is not 
good. Again our auxiliary and anciliary services includ-
ing pUlverising of coal to required specification has not 
yet been achieved. In our country we do· not have certain 
allied equipment of the standard required of full reliabi-
lity." 

2.151. The witness added that the loss of "27.5 per cent is not too 
much on the high side." To a querry by the Committee as to what 
was the international average, the witness stated:-

"International average would have to be seen fr.om another 
angle. They ha.ve an installed capacity for greater than the 
need for it and, as sueh, they do not have this problem. 
The main point which ·needs couideration ia what one 
should provide for forced. outage. Firstly, the point 
arises why shoUld there by IDY forced outage. The experi-
ence shows that the element -df1orced,.outapaannot be 
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totally over,come and it 'gets worse because the quality 
of coal is not good." 

2.152. Asked to state what steps have been taken or proposed to 
be taken to reduce this loss, the Ministry in their written note later 
stated that the wlavailability due to planned maintenance, forced 
outage and equipment and aUXiliary constraints can be reduced by 
the following:-

"(a) Reduction in down time of units on planned maintenance 
by following recommendations of Kulkarni Committee on 
modernisation of mjl.intenance procedures in large thermal 
stations; 

(b) Adequate pI'eventive maintenance of units and auxiliaries 
to contain the risk of forced outage or reduction of out-
put; 

(c) Employing proper working procedure in case of forced 
outage to bring back the unit on outage to service at the 
earliest. 

2.153. Asked to state as to whether the loss of 23 per cent between 
the availability of 75 per cent and generation load factor of 52.2 per 
cent was not unduly high, and what was the norm prevailing in 
other countries, the MiniStry of Energy in their written replies have 
stated: 

"The loss of 23 per cent consists of generation not possible 
due to system COIlStraints such as low load, backing down 
Of generation on account of excess hydro availability etc. 
and constraints in auxiliaries and main equipment for 
which full rated output is not possible. Equipment and 
auxiliary losses during the first quarter of 1976-77 is 
14.99 per cent. 

Loss of Cllpacity lind PlII"ned ma.in.t.e114nce 

2.1M. The Sub-Committee of Estimates Committee (1977-78) 
sought information on the following points:-

\. 

(a) Break up of the time lost due to planned mail'1tenance, 
forced outages and partial unavallability as compared to 
the reasonable time (norm) required for the various 
tasks, the overall norm of loss of capacity on all theBe 
k ..... the lower 'level of the loS&. 
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(b) the time prescribed for statutory maintenance, and 

(c) whether ~y study had been made regarding the atcual 
time taken and what steps had been taken to ensure that 
there was no unavoidable loss of time on this account, 

2.155. The Ministry of Energy in their note (December 1977) 
have stated thus: 

"The loss of capacity due to planned maintenance, forced 
outage and partial unavailability during 1975-76 and 1976-77 are 
shown below:-

Particulan 

I. Planned maintenance (%) 

2. Forced outage (%) 

3, Partial unavailability (%) 

4, Total, 

(a) The break-Up is given above. 

1975-76 

U' 70 

12'80 

19'00 

43'50 

1976-77 

9'60 

11'95 

16'OS 

s8'sa 

No nonns can perhaps be set up for loss due to unscheduled 
outages, although it should be endeavour of each undertaking to 
reduce such outages to the minimum. The susceptibility of a gene-
rating plant to forced outage depends on the quality of the plant, 
type of fuel, quality of design as well as the quality of operation 
and maintenance, There is, therefore, a characteristic forced out-
ages rate that can be associated with each plant, Obviously such 
a rate has to emerge from a study of actual operation of the plant 
in regular service, 

From the world experience it is observed ,that forced outage 
rates have tended to be higher when new designs and ratings are 
introduced but decline when the designs are perfected, 

It may be interest to compare the forced outage rates of some 
other countries of the world as given below:-

7otced~rMe 
(%) , 
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The possibility of reducing. the forced outage rate in our country 
may depend on the perfection of design as per operating' conditions 
of the country, quality of coal supplied to power stations and. the 
experience of the operating p'ersonnel to take charge of operation of 
the higher capacity units now being installed. 

(b) Norms recommended by the Kulkarni Committee are a. 
under:-

(1) Boiler overhaul 4 weeks 

(2) Capital maintenance of turbine--45 days 

The above norms are subject to lead time for proper planning, 
documentation for procedures and methodology of maintenance! 
repairs, Manpower at various levels of working quality-quantity-
wise, availability -at work site of tool~_ tackles, spares consumables, 
facilities to create congenial working atmosphere, as recommended 
by the Committee. 

(c) As per analysis carried out by the Central Electricity Autho-
rity actual time taken are as under: - .-

Work 

I. AMual overhaul of boiler 
,th 
II. Capital maintrnance of turbine 

Average duration 
(days) 

69 

119 

2.156. The Central Electricity Authority periodically reviews 
the time taken for each of the above wor'ks and urges the State 
Electricity Boards to follow the recommendation of the Kulkarni 
Committee for such works. PERT Charts with suggested duration 
of each activity, sequence of work etc. have been made available to 
the Boards based on the above recommendations. While there i~ 
marked improvement in tbis regard from 1975-76 to 1976-77 it is 
expected that there may be further betterment with complete 
implementation of the recommendations. 

2.157. The Committee note that the installed eapaeity of power 
generation was 18075 MW in 1974-75, 19855.4 MW in 19754, and 
21547.5 MW in 1976-77. The actual pow.er generation in these three 
YMft ... '10.'110 Gwh, 79907 Gwh, and 89200 Gwh; 'respectively. 
The Miaistry of Energy have stated that a portion of the capacity 
goes towards sta~ ..... ed maiatenance uul~ outages 
and. ~ b.u.nce .. taUeI waiDYlty. Bat tWa ..-;.,1:1. uPacity 
could not be fully utilised beCause of' partial lones eoftlprisiug r&-

.... to eapMftity of til. UBita ... te -tal." asp .. un,......t 
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tOf mUltiple aUliiliaries, lJODstraints in the maia equipments, like 
:Boiler. Turbine ..reDerator etc. due to temporary IabDonnaiities ill 
-operating conditions, system, Hne for transformer capacity, limita-
tions etc. Loss of capacity on these fadorsis of the order of 27.5 

:per cent. There is alse the influence of the load factor i.e. the 
variations in the pattern of consumption ',due to consumer behaviour 
'which depretae5 the atilisation factor. The Committee note that the 
.. tional load factor for I:ndia had been 49 per cent in 1973-74, ;52.3 
'per cent in 1974-75, and 52.2 per cent in 1975·76 which compares well 
with USSR (53-55 per cent), USA (50-54 per cent), France (40-« 
per cent) and U.K. (~3 per cent). The loss of about 23 per cent 
between the availability and generation load factor of 52.3 per cent 
consists of generation not possible due to system constraints such as 
low load, backing down of generation on :account of hydro availability 
-etc. , I8.Ild constraints in auxiliaries etc., and main equipment. Equip-
ment and auxiliary 1085eS during the first quarter of 1976-77 was 
.almost 14.99 per cent. 

2.158. The Committee have been informed that the loss of capa-
-city due to planned maintenance, forced outage and partial unavail-
;ability during 1975-76 and 1976-77 was as follows:-

Particulan 197~'76 l!n8'77 

I. Planned maintenanc~ (%) 11·7° 9·60 

!z. Forced outage (%) HI.Bo 1!Z·95 

3· Partial unavailability (%) 19. 00 16.03 

TOTAL 48 ,50 38 '58 

As regards statutory planned maintenance, the Committee were 
~Iso informed that the Kulkarni Committee had recommended the 
norms of (i) 4 weeks for boiler overhaul and (,ii) 45 days for capital 
maintenance of turbine as against thcse norms the adoal average 
time taken in 1975-76 and 197&-77 for (i) boiler overhaul was 69 
and at days respedively, and (.'ii) capital maintenance of turbine 
was 11' and G7 days respectively. 

2..Il5!l The CommiUee woukl like die GovernBSeJM to keep a 
careful watcla en the losses arisia« out of forced ...... equipment 
and auxiliary constraints and bring them tIMor tbroagla· \lieorous im-
plementatioll of the measures which are stated to have hMn tab •. 
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such as reduction in down-time, modernisation of maintenan'ce pro-· 
cedures adequate preventive maintenance rOf units and aUXiliaries. 
and employing ,,,roper working procedures in CBtie of forced outage-
to bring back the unit Oll outage to service at the earliest. 

2.160. The Committee are I{lad to note from the speech of the 
Minister of Energy in reply to discussion on Demands for Grants of 
his Ministry on 14 July, 1977 in Lok Sabha that he has directed that 
"plant by plant review be undertaken of the forced outages, partial 
outages, and constraints on output of the plant by the technical 
exp.erts to diagnose the problems and find urgent technical solutions."" 
The Committee hope that the above review would be completed at 
an early date and/the quality and perfOl"m8nce of power stations 
would be improved so as to ensure maximum output from the exist~· 
jng ca.paci~. 

(c) Augmentation of Installed Capacity 

Fourth Plan-Targets and AchievenLenb 

2.161. The Committee -in paragraph 3.44 of their 39th Report noted' 
that the FoUr'th Five Yeaa' Plan envisaged augmentation of installed 
power generating capacity from 14.3 mHlion KW to 23.1 million KW. 
There were, however, deeply concerned to find that there was likely-
to be a short-fall to the 'tune of about 3.5 million KW during the-
FoU/rth Plan period. 

2.162. In reply Government stated:-

"It is regretted that there would be a shortfall to the tune of 
about 3.5 million MW during the Fourth Plan Period,. 
which is mainly due to delay in delivery of plant and 
equipment by manufacturers, and delay in construction 
work at site which is due to shartage of essential 
materials like steel and eement, paucity of funds, labour 
troUbles and other causes. Effort is being made to bring: 
the pp nurower." 
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2.163. The Ministry in their further written replies stated that 
during 1973 when the information was supplied t9 the Estimates. 
Committee, it was expected that the shartfall in the power pro-
il'&nune of FOurth Plan would be of the order of 3.5 million KW. 
The actual shortfa1l was higher. An additional installed capacity 
of 9.26 million KW was planned to be installed during the Fourth 
Plan. However, 4.16 million KW capacity was added dur~ tWa 
period, reSiUlting in a shortfall of 5.10 million KW. 

1.164. Asked to state the precise reasons tleading to higher s.hort-
fall in the Fourth Pian, than was expected, and leSSOIl6 that have 
been learnt from the serious shortfalls and difficulties experienced 
in the Fourth Plan, the Ministry of Energy in their written replies 
;furnished in April, 1977 stated that the main reasons for shortfalls 
in the achievement of physical targets have been:-

(i) increase in the costs of projects due to. escalation of prieea 
of materiaJs, plants and equipments; 

(ii) increase in labour costs; 
(iii) inadequate investigation and deficiencies in project pre-

paration especially in respect of hydro-electric projects; 
(iv) delays in availability of essential construction materiala 

and funds; 
(v) delays in obtaining plant and equipment; 
(vi) labour troubles; and 
(vii) organisational I management deficiencies. 

Fifth PIa", 

2.165. The Minister in their written replies stated that the instal-
led capacity at the end of 'the Fifth Plan as originaJ.ly proposed in. 
the draft Fifth Plan document would be as under:-

()OItiea JtW) 

Utlllt:iel No-utiUdei Total' 
Actual inltaUed capaclty at the cad of IV PIaa al.86 t." 18'4!' 
Addition ill 10 u per draft V Plu as." 0." a8'55 

TorAL apec:ted at the end • V PJaa p." ••• r ".DD 

2.166. It has also been. stated that the Power Programme for the 
Fifth Plan has been revised. It is now expected that an installed 
capacity of 12.5 million KW will be added iA utilit_ MGtor durin~ 
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the Fifth Pilanperiod. 3.52 million KW has been. commissioned in. 
.the fl;rst two years 0:1. the Fifth Plan. An additional 2.0 million KW 
.has been .targetted for addition during the year 1976-77 and the 
.balance of about 6.97 million KW is scheduled for commisSioning 
during the last two years of the Fifth Plan. The total all India--
.capacity at the end of the Fifth Plan would, therefore, be expected 
:to be u under:-

.Actual iDatalled e~city at &be end of the IV Plu . 

.Addition in Ie during V Plan .. now anticipated 

TOTAL now expected at the end of the V Plan 

(million KW) 

Udlitiea Non- Total 
utilitiCi 

11.50 

'·79 

2.167. The Minis'try further stated that all the schemes covered. 
in the target of 12.5 million KW have already been cleared. The 
schemes have also been taken in hand and the orders for the main 
generating plant have been placed. 

2.168. Explaining the position further the Ministry in their writ-
ten replies have stated 'tha,t the Draft Fifth Five Year Plan prepar-
€d in 1973 provided. for an additional installed capacity of 16.55 mil-
lion KW in the country. The provi~on for power development in 
the Draft Plan was based on the 1972-73 price levels and in the con-
text of the economic situation in the obtaining in the first half of 
the year 1973-74. Thereafter major developments took place due to 
steep rise in the prices of imported oil and other materials resulting 
in steep infiationary pressures and worsening of the balance of pay-
me-nt posItion which distorted the financial and physical magnitudes 
of the Plan. Escalation in costs, higher outla.ys On the public con-
sumption and non-development expenditure led to the erosion of 
resources for the Plan resulting in staggering of programmes owing 
:to dimunition in the size of investment in real terms. Steps have 
been taken to arrest. inflationary tendencies and with the stability 
of prices and growth in economy, the Fifth Five Year Plan has been 
fi.naHsed in 11YT6. A total of about '12~OO MW of additional generat-
ing capacity (including Atomic) is proposed to be add~ during the 
Fifth Plan, out of which 3529 MW have so far been added in the 

'11m two years of the Plan. As at present no S'hClrtfall is expected. 
2.169. The Ministry of Energy in their written replies informed 

"'that a number of step& such as the following have been taken . to 
'e'lE'p8dite i.raplementatkJD of powe .. projeetr. 

(I) 1tA!IIrtrtJcturing of the elel"t'ricity supply industry with a 
.... to improving the capablliti.es for ach.ieving targets. 
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(ii) Changing procedures and priorities with • view to im-
proving the availability of the required inputs. 

(iii) Assessmen!ts being made continum.ly through systematic 
monitoring of the projects and thejr ,capabilirty to incur 
expenditure by sendini. teams ot senior engineers to 
varloys projects and re8lSSe8Sment of projects costs due to 
price escalation &0 as to recommend releMe of adequate 
lunds. 

(iv) Indigenous manufacturers of power generating plants be-
ing asked ,to make supplies according to the fixed sche-
dules in proper sequential order and according to the pro-
gress of works. 

(v) A coal Linkage Committee being set up with representa-
tives of the Ministry of ~rgy, Railways and Steel and 
Mines for identifying the sources of coal and expeditious 
clearance of thermal projects. 

(vi) High priority being given to the procurement of sccrce 
materials. 

2.170. Asked to state how far the varioua steps taken have con-
tributed to the expeditious implementation of the power projects 
and whether the results have been evaluated, the Secretary, Mini-
stry of Energy, during evidence stated:-

"At the moment the installed capacity ,being added from year 
to year is sub-stantially higher than what it used to be. 
In the first year of the Fifth Plan it was 1760 MW. in the 
second year 1800 MW. in the third year 2000 MW. in the 
fourth yea-r 2900 MW. and in the fifth year 3500 MW. 
This is an indioation of the improvement." 

2.171. The Ministry in their written replies furnished in April, 
1977, stated that action being taken to ensure achievement of targets 
in the Fifth' Plan included the following:-

(i) Tn the Fifth Plan, power is being 'treated as a core sector, 
for investment allocations and avai.lability of funds has 
considerably improved. The allocatiOtlfor the power sec-
tor .in tb~ first three. years of the Fif.th Plan bas been as 
follows:-
1974-75-Rs. 766.65 crores (16 per cent of the t~tal Plan 

, ,. Outlay). 
19'7S-7s-:.'Ri':<'l101.58 crores (44 per cent more than in 19701-

75) ·'~If"·' '\' " . . . 
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the FifthPilan period. 3.52 million KW haa been. commissioned in 
-the fi:rst two years of the Fifth Plan. An additional 2.0 million KW 
has been .targetted tor addition during the year 1978-77 and the 
.balance of about 6.97 million KW is scheduled for commissioning 
.during the last two years of the Fifth Plan. The total all India·--
.capacity at the end of the Fifth Plan would, therefore, be expected 
ito be at under:-

ht\lal imtalled c~ity at die end or the IV PlaD . 

.Addition in IC during V Plan .. now anticipated 

i'01'AL now expected.t the end ol'the V Plan 

(million KW) 

Udlitia Ncm- Total 
utilitiea 

16.66 

1·79 

2.167. The Ministry further stated that aU the schemes covered 
:in the target of 12.5 million KW have already been cleared. The 
schemes have also been taken in hand and the orders for tha main 
generating plant have been placed. 

2.168. Explainfng the position further the Ministry in their writ-
ten replies have stated 'tha't the Draft Fifth Five Year Plan prepaI"-
~d in 1973 PrOvided for an additional installed capacity of 16.55 mil-
'lion KW in the country. The provi~on for power development in 
the Draft Plan was based on the 1972-73 price levels and in the con-
text of the economic situation in the obtaining in the first hSllf of 
the year 1973-74. Thereafter major developments took place due to 
steep rise in the prices of imported oil and other materials resulting 
in steep inflationary pressures and worseriing of the balance of pay-
ment position whiCh distorted the financial and physical magnitudes 
of the Plan. Escalation in costs, higher outla.ys On the p'Ublic con-
sumption and non-development l'Xpenditure led to the erosion of 
resources for the Plan resulting in staggering of programmes owing 

-to dirnunition in the size of investment in real terms. Steps have 
been taken to arrest. inflationary tendencies and with the stability 
of prices and growth in economy, the Fifth Five Year Plan has been 
finalised in 1"976. A tMal of about ''12500 MW of additional generat-
ing capacity (including Atomic) is proposed to be added during the 
Fifth Plan, out of which 3529 MW have sO far been added in the 

'fint two years of the Plan. As at present no sh(lrtfall is expected. 
2.169. The Ministry of Energy in their written replies informed 

"'that a number of steps such as \he foll&wing have been taken to 
,~te implementation of power'pl'Ojeetr. 

(I') Jttm1tcturlng> of the electricity supply ind~ry wi th a 
.s.w toim,prGving the capo.bilities for achieving targets. 
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(ii) Changing procedures and priorities with • view to im-
proving the availability of the required inputs. 

(iii) Assessmen!ta being made continuowly through systematic 
monitoring of the projects and tbejr ,capability to incur 
expenditure by sendin&,. teams ot senior engineers to 
varlOIill projects and reESe8Sment of projects costs due to 
price escalation &0 as to recommend release of adequate 
funds. 

(iv) Indigenous manufacturers of power generating plants be-
ing asked 'to make supplies according to the fir.ed sche-
dules in proper sequential order and according to the pro-
gress of works. 

(v) A coal Linkage Committee being set up with representa-
tives of the Ministry of !:nergy, Railways and Steel and 
Mines for identifying the sources of coal and expeditious 
clearance of thermal projects. 

(vi) High p'rioI"ity being given to the procurement of sc"rce 
materials. 

:U 70. Asked to state how far the vari0U5 steps taken have con-
tributed to the expeditious implementation of the power projects 
and whether the re-sults have been evaluated, the Secretary, Mini~ 
'Stry of Energy, during evidence stated:-

"At the moment the installed capacity being added from year 
'to year is sub-stantially higher than what it used to be. 
In the first year of the Fifth Plan it was 1760 MW. in the 
second year 1800 MW. in the third year 2000 MW. in the 
fourth year 2900 MW. and in the fifth year 3500 MW. 
This is an indication of the improvement." 

2..171. The Ministry in their \\rritten replies furnished in April, 
1977, stated that action being taken to ensure achievement of targets 
in the Fifth Plan included the following:-

" . 

(i) In the Fifth Plan, power is being "treated as a core sector, 
for investment allocations and avai,lability of funds has 
considerably improved. The allocation for the power sec-
tor in the first thre~ years of the Fif.th Plan has been as 
folIows:-
1974-75-Rs. 766.65 crores (16 per cent of the total Plan 

:. OUtlay). 
19'7S-7~:'1101.58 crores (44 per cent more than in 1974-

75). ..",.."...." 
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1976-77-Rs. 1453 crores. (32 per cent higher than in 197~ 
76). 

(ii) Coordinated effort to ensure timely supply of key mate-
rials has been made and the delivery schedules of most 
critical items is being maintained. 

(iii) There is greater indigenous availability of plant and 
equipment which has removed the uncertai.nlties associat-
ed with large-scale imports. The availability of steel, 
cement and aluminium has improved greatly. 

(iv<) An effective monitoring is being done by ,the States as 
well as through C E A in order to ensure 'that commis-
Sioning targets are, by and large, adhered to. 

(v) Improved construction techniques and better project man-
agement has been introduced and action .to re-structure 
the electricity industry to improve the capability in the 
States for execution of power projects is under way. 
State Electricity Boards are introducing more and more 
professionalisation and specialisation and ensurin~ that 
better management techniques are adopted by project 
Chiefs to ensure the commissioning of projects on time. 

(vi) Labour stitua'tion has greatly improved. 

2.172. The Sub-Committee of Estimates Committee (1977-78) 
desired that the position regarding adequacy of funds vi3-a-vis the 
power targets for each year and their actual utilisation during the 
each year of the Fiftl Five Year Plan, might be soJicited. The Minis-
try of ~ergy in the'~r note (December, 197'1') have stated that the 
position regaroing the targets and physical achievements· in respect 
of addition to generating capacity and the actual expenditure during 
1974-7!l to 1976-77 is given below:-

Year 19'74-75 1975-76 1976-77 
I. Target (MW) 11118,3 1663.1 1005'5 
I. Physical achievaneut (MW) 1715 18o.t·3 1711.1 
g. Planned Outlay (RI. crorcs) 

(4) Total Power SectICIr .,.." nOI·s8 1453'40 
(6) 011 pneradon . 417.1, s,o.11 888'44 

4· PUtt ."..".". (RI. Gr.m) 

(.) Os Power Sector . 909·5' 1107·117 1491·93* 
(6) On Genera*- 551._ ,eg .• , ~8·41· 

AntWp.eed ......... 
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2.173. The Committee note that as against the tarletted addi-

tional installed capacity of 9.26 million KW during the fourth pian 
period, the actual addition was only 4.1(;1 'Dlillion KW, resulting in a 
:shortfall of 5.10 million KW and in percentage terms, the achieve-
ment had been about 45 per cent. The Committee observe that apart 
from increase in the cost of projects due to escalation in prices and 
increase in labour costs the other main reasons for the shortfall were 
inadequate investigation and deficiencies in project pr.eparation, 
delays in !8vailabiliLy of essential construction materials and funds, 
delays in obtaining',plant and equipment and organisational/manage-
ment deficiencies. The .Comrnittee need hardly point out that with 
greater care in planning, greater determination to implement the 
schemes and necessary coordination with concerned authorities these 
4tifficulties could have been easily overcome. The Committee hope 
that Government have 'learnt the lessons from their past exPelience 
and would ensure that at least'in future sucb. short-comiDgs do not 
hold up ,commissioning of pow'er plants according to the stipulated 
schedules; and the country is not denied the availability of power 
which provides vital sinews for industrial and agricultural advance-
ment. 

2.174. The Committee find that in so far as Fifth Plan is concern-
<ed, the target for additional installed capacity of 16.55 million KW 
as originally envisaged in the draft plan document has been steeply 
scaled down to 12.5 million KW. The Committee have already com-
mented on this reduced target for Fifth Plan earlier in this Chapter. 

2.175. The Committee note that during the first two years of the 
Fifth Plan, the capacity added was only 3.52 million KW and during 
the third year viz., 1,976-77, the target was 2 million KW. The Com-
mittee observe from the Annual Report of the Ministry of Energy 
(Paragraphs 3.35 to 3.37) for 1976-77, that out of this targetted addi-
tional capacity of 2 million KW, only a capacity of 0.64 million KW 
till 30th November, 1976 has been achieved, and the construction 
works of some of the projects scheduled for commissioning during 
that year with capacity totalling 1.276 million KW were still at var-
ious stages /of completion. The Committee would like to point out 
that even if the target of 2 million KW were achieved during 1976-
77, the balance additional capacity left to be built up during the laid 
two years of the Fifth Plan would be about 7 million KW. 

2.176. The Committee have been assured by the Ministry of 
Energy that no shortfall is expected in the achievement of the re-
vised physical target during the; original Fifth Plan period i.e. It74-
15 to 1978-79. The Committee have DO doubt'; that Government are 
fully aware of th~ .tupendous nature of tile task before them, namely. 
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of adding a capacity of more than 7 million KW in the last two years 
of the original Fifth Plan i.e. 1971-78 and l1t78-79 against • 
likely achievement of 5.2 million KW during the first three years of 
the Plan. Needless to say, that if the target is to be fully achieved,. 
Govemment:will have to redouble their efforts and ensure that th~re 
is no complacency or slippage at any level and bottlenecks, if any,. 
are immediately, identified and removed thrOUlh a system of strict 
monitoring of the projects under construction. 

(d) Monitoring Arrangements 
2.177. The Ministry of Energy were asked to state the present 

position with regard to setting up of a Monitoring and Informa-
tion system for the construction of power projects at the State, 
regional as well as the Central level which was proposed to be set 
up immediately as a Fifth Plan scheme, and for which necessary 
provision for the purpose was made in the Annual Plan for 1974-
75, and also the follow-up action taken as a resUlt of monitoring 
and the improvements effected. The Ministry in their written 
replies furnished in November, 1976, have stated that the Central 
Electricity Authority have, with the existing organisation arrange-
ments, been monitoring the progress of power projects under con-
struction in the Central and State Sectors. Recently, the propo-
sals for setting up a full fledged Construction Monitoring Organisa-
tion in the CEA has been approved. There would be three wings 
in this Organisation viz., Thermal Projects 'Monitoring Cell, Hydel 
Projects Monitoring Cell, each under the charge of Chief Engi-
neer. In addition, there will be a separate Central Data Processing 
Cell headed by a Systems Supervisor. 

2.178. It has also been stated by the Ministry that some of the-
States have set up Monitoring arrangements botp at the Project 
and at the State levels, but the majority have arrangements only 
at the StatelBoard level. The arrangements are not yet uniform. 
The matter is being persued with the States with a view to having 
monitoring arrangements established both at the Project and at 
the State levels in all the States. The matter. was also discussed 
at the Conferences of the States Power Ministers and the Chair-
men of the Electricity Boards and was fully endorsed. 

2.179. The Ministry has stated that one of the factors on which 
the success of monitoring depends is follow-up action and this is 
invariably done. There are a number of cases in which due to 
timely intervention many apparently involved problems eould be 
solved thereby helping exp«ittious progress of works. In lOme of 
the difBcult eases, matters have been brought to the notice of the 
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concerned Chief Ministel'l. Defects noticed in design and manu-
facture of equipment resulted in avoidable delays have been. 
brought to the notice at the highest levels of the concerned manu-
facturers. 

2.1"30. The Ministry further stated that the thermal generation.. 
schemes are being executed bt the following States during the. 
Fifth Plan period: 

Andhra Pradesh, 
Assam, 
Bihar, 
Gujarat, 
Haryana, 
Madhya Pradesh, 
Maharashtra, 
Orissa, 
Punjab, 
Tamil Nadu 
Uttar Pradesh and 
West Bengal. 

2.181. Of the above, 6 States, namely, Bihar, Punjab, Tamil Nadur 

West Bengal U.p. and Orissa have already set up monitoring orga-
nisatjon at Project/Board level. Other State Electricity Boards are 
being persuaded to set up the monitoring org~nisations. 

2.182. As a result of close monitoring of some selected Projects 
and arranging timely inputs to the projects it has been possible to 
commission 1720 MW of new additional generating capacity in 1974-
75 and 1800 MW in 1975-76, which was substantially higher achieve-
ment as compared to about 409 MW during 1973-74. 

2.183. Asked to state the recommendation made by the State 
Power Ministers in regard to monitoring of projects and what 
follow-up action has been taken to establish monitoring arrange-
ments both at the Project and the State levels in all the States, tne 
Ministry of Eenergy in their written replies furnished in March, 
1977, have stated that the confoerence of Power Ministers of the 
States held in July, 1976 had, inter (Ilia stressed the need to achieve 
targets for commissioning new generation capacity during 1976-77 
and had decided that all our efforts would be made to adequately 
monitor construction programmes to ensure that slippages do not 
take place. A set of proformae has been devised by the Depart-
ment of Power after detailed examinatfioD ~ the worktng involv-
ed in various projects and diSCUSBians- wiUlthe coneerned autho-· 
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rities on the subject, and these have been circulated to the Electri-
,city Boards. A nucleus monitoring organisation· has been sanc-
tioned for the Central Electricity Authority with three Chief Engi-
neers from three disciplines: Hydro, Thermal and Power Systems. 
So far, three Directors of the three disciplines have taken up posi-
. tion and the other posts are to be filled up. 

2.184. Asked to state the position with regard to the arrange-
ments made for monitoring and how is coordination being achieved 
.between the CEA and the various Monitoring Organisations set up 
;by various States, the Secretary, Ministry of Energy, during evi-
.dence on 28th December, 1976 stated: 

"We have got information of what is the arrangement at the 
moment in each State. Some of them have no full time 
people, while others have exclusive organisations which 
are not adequate in strength and therefore need further 
augmenting. Lastly, collectively in the matter of cer-
tain instruments which are in vogu·e for the last few 
years for effective monitoring, they are not effective 
monitoring, they are not fully up to date. So far as 
the Centre is concerned. we have now gone in for addi-
tional set up to make this effective. On the p'rofessional 
side, we have a management consultant in the Ministry 
who has gone to 7 of the projects for locating what goes 
wrong with monitoring. He has now devised a complete 
set of documentation, proforma of returns which would 
be required to be submitted on a monthly basis to enable 
effective monitorIng to be done, we expect that by not 
later than the 1st April all units above 50 MW would be 
monitoring. " 

2.185. Asked to state when was the monitoring system started, 
and when was the last team of senior engineers sent to various 
-projects, to assess about the progress of work, the Secretary, 
Ministry of Energy, during evidence on 27-12-1976 stated: 

"In the first few months of this year, we did not have any· 
one exclusively on the job. The Chief Engineer (Ther-
mal), Deputy Chief Engineer (Hydro) and two members 
themselves would go out frequently visiting the versions 
sites. More recently, We have got exclusive staff for this 
purpose at the level of Directors and some Chief Engineers 
Chainnan CEA joined about 3 months agencies and he has 
. taken upon himself person responsibility for this until I am 
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able to support him more fully. Suppose, a project is to 
be commissioned in February, 1977, the equipment from 
BHEL must have arrived at the site by October (1976). 
We check whether it has come or not. Sometimes Instru-
mentation Ltd. poses a serious problem. They say, "our 
sub-suppliers are lagging behind." So, we have to put pres-
sure through DGTD on the private sector to supply these 
things to the Instrumentation Ltd." 

2.186. The Ministry through a written note furnished later ia 
'March, 1977 have stated that several States have set up 
monitoring organisations generally at the headquarters and ia 
,some cases, at project sites. The necessity of setting up monito .. 
ing organisations for each project has been emphasised in the Con-
ference of the Chairmen of Stiate Electr'icity Boards held in July, 
1976. The importance of the construction monitorin~ as also the 
need for setting up of appropriate organisation at the project and 
at the State levels was appreciated. 

2.187. The Committee note that at the Centre, the monitorinr Gf 
the power projects under construction in the Central and State 
sectors is being ~one by the CEA. The Committee have been inforrn_ 
.tI that a proposal for setting up a full fledged construction Monitor-
tlW: Organisation in the CEA has been approved. There would be 
three wingo; in this ol"ganisation\ viz. Thermal Projects Monitoring 
c~n. Hydel Projects MonitoJ)'ing Cell, each under Che charge of 
Chief Engineer. In addition • .there wilt be a separate central data 
Processing cell headed by a systems Superviser. 

2.188. The Committeet'! need hardly emphasise the importance of 
(·on ... tnlction monitorim.t. par'icularly in the context of the shortfall 
"in achieving the power generation target in the Feurth Plan. The 
Committee trust that with the strengthening of the monitorin~ 
organisation at the Central 811 avoidable delays in the con.'ttruction 
and commissioning of power projects will be elimift8ted. 

2.189. 'IIhe Committee are, however, distressed to find that the 
'arrangements for monitoring at State Electricity Board level leave 
much to be desired. According to the rf'1)resentative of the Ministry 
~f Energy. "some of them have no full time people, while others' 
have exclusive organisations which are not adequate in strength", and 
"collectivelv in the matter of certain instruments which are in vogue 
for the la!'>t' few years for effective monitoring they are not fully uptG 
date." Also. the Committee. observe that several States have set 

4209 LS-8. 
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up monitoring organisations at the headquarters and only in some 
cases at project sites. 

2.1,90. The Committee need hardly point out that a majority of 
tbe bottlenecks that arise in the implementation of projects could be 
to a very large extent avoided or remedied by timely action through 
effective monitoring at project level and upwards and through close 
coordination with the Central Electricity Authoity. The Committee 
urge the Central Government to pursue this matter vigorously with 
tbe States and ensure that proper monitoring arrangements exist 
for alI individual projects so that no avoidable delay occurs in their 
cC)mmissioning. 

(e) Avoidance of delays in issuing formal lIancti.0n8!approvtU 

2.191. The Estimates Committee in paragraph 2.33 of their 39th 
Report desired that Government at the highest level should review 
the existing procedure which ilt being followed in processing the 
formal references which are received from the project authorities 
in implementation of decisions taken by the Board of Control with 
a. view to streamline the ptrocedure and cut out all delays. The 
CommHtee need hardly point out that where-a matter needs further 
elucidation, this can best be done by either seeking comprehen-
sive written information in order to dispose of the matter finally 
ar by convening a meeting at a sufficiently high level to resolve 
and finalise the matter. 

2.192. Government in their' reply stated that "suitable instruc-
tions have be~n issued for avoidance of delays in the matter of 
issue of formal sanctions/approvals by the Ministry fol' implementa-
tion of the decisions taken by the Board of Control. Proposals 
streamlining the existing procedure for issue of fonnal sanctions in 
implementation of the decisions taken by the board of Control are 
under consideration. 

2.193. The Committee in their 56th Report (1973-74) desired' 
whether a final decision had been taken to streamline the existing 
procedure for issue of form'll r,anctions in implementation of tb. 
decision taken by the Board of Control. Government replied in, 
January, 1974 that the proposal for streamlining the existing pro-
eedure was still under consideration. 

2.194. '('be Ministry of Energy later in their written replie!l 
furnished In November, 1976 have informed that so far as the Cen-
tral Hydro Electric Projects are concerned, the p>rocedure for iSFue 
., formal sanctions to implement the deeisions of the Control Board' 
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has been streamlined. The Control Board for Central Hydro-
Electric Projects is a high level body with the Secretary, Ministry 
of Energy (Department of Power) as Chairman, Chief Secretaries 
of the concerned State Governments and representatives of CEA, 
cwe, Ministry of Finance and Chief Engineers of the Projects, as 
members. The Board has been vested with the necessary powers 
for scrutinising project estimates, deciding proposals for preparation 
of designs, obtaining expert advice, framing rules for delegation of 
powers, deciding programme of construction of different parts of 
the projects, receiving and reviewing the progress reports and lay-
ing down steps to expedite the work. All matters relating to the 
Central Projects are examined in depth in the meetings of the Con-
trol Board or its attached bodies/committees. Thereafter, proces-
sing of Government sanctions for implementation of the decision. 
taken by the Control Board is done expeditiously. The Secretary 
of the Control Board processes the decisions of the Control Board 
with the concerned Ministries for issue of Government sanctions. 

2.195. The Ministry also stated that the Central Hydro-Electric 
Projects Control Board have constituted Standing Committees one 
each for the each of the projects namely, Salal, Loktak and Baira-
siul Hydro-Electric Projects and have conferred certain function~ to 
the Committees which meet periodically to expedite decisions. To 
expedite the solution of day-to-day difficulties and urqent matters 
of a local nature on the projects, the project officers have been 
delegated necessary powers by the Control Board. 

2.96. Asked to state the powers and functions and how far the 
constitution of the Control Board for Central Hydro-Electric Pro-
jects has contributed to the avoidance of delays for issuing ot 
formal sanctions, the Secretary, Ministry of Energy, during evidence 
sated: 

"This Board consists of myself in my capacity as Secretary 
of the Ministry as the Chairman, we have the Chief 
Secretaries of all the States concerned where the projects 
are located-Himachal Pradesh, Jammu & KRshmir, 
Manipur and now Sikkim also. We have four projects 
now. So much is required from the State Governments 
even for a Central project and so it is good to have them 
on the Board. We have also our own officers of the CEA. 
Finance Ministry. Because of the composite nature and 
also the high level composition of the Board. we are able 
to resolve quite a few issues and thereafter the 8"surance 
of Government sanction takes much less time than it 
might have taken othl"rwise. 
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The life of this Control Board is kept as counted number of 

months because the National Hydro Corporation is sup-
posed to take over; we are about to transfer one in Mani-
pur very soon; the others will follow. We are going to 
have some kind of overseeing body also. The State Gov-
ernments would like to see what is happening. Many of 
the details of functioning including references to the 
Ministry of Energy, Ministry of Finance, etc. will ceue 
once they become projects of the Corporation ...... " 

2.197. Later the Ministry of Energy in their written replies fur-
nished in April, 1977, stated the functions of the Control Board 
included: 

(i) to scrutinise the estimates of the project, advise nee .. 
sary modifications and recommend the estimate for ad-
ministrative approval of the Government of India; 

(ii) to examine and decide all proposals for preparation of 
designs and for obtaining expert advice; 

(iii) to examine and approve from to time to time the dele-
gation of such powers, both technical and financial sa it 
may deem necessary for the efficient execution of the pro-
jects to the Chief Engineer and other Officers concerned. 
with the execution of the Project; 

(iv) Approve all sub-estimates and contracts, the cost of 
which exceeds the powers of sanction of the Chief Engi-
neer; 

(v) to approve all proposals for award of work or supplies oa 
contract which are beyond the powers of the Chief Engi-
neer of the projects; 

(vi) to frame rules as to delegation of powers and procedure 
for the puI'p'Ose of carrying out its business; 

(vii) to decide the programme of construction of different 
parts of the project keeping in view the funds avilable, 
the economic~ of the project and the desirablity of ob-
taining quick results; 

(viii) to receive such progress reports as it may prescribe boUi 
as to works and expenditure in the pres'.'ribed form the 
Chief Engineer and other officers, review the' progress of 
different units of the project and lay, down stepl'l to be 
takeon to expedite the work. 
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2.198. The representation of various Departments and orpnJ-
MUons on the Control Board has been of considerable help in pro-
eeasing of proposals and in the issuing of formal santions after de-
dstons are taken in the control Board. The Standing Committees 
which have been constituted by the Control Board have also been 
of assistance in the examination of financial, technical and other 
matters. It has become possible to promote close coordination with 
the State authorities who are provided representation on the Cont-
rol Board in the overal interest of better execution of projects. The 
Secretary of the Control BoaI'd and the Financial Adviser together 
process the decisions of the Board with the concerned Ministries 
tor issue of Government sanctions which has been facilitated as a 
'result of the arrangement made. 

2.19!}. On the question of iE'sue of formal sanctions for the pro-
jects, the representative of the MinistI'y of Energy stated: 

"The situation is somewhat similar to what might be obtained 
for the projects of State Governments as a whole. Whe-
ther it is the Central Government or the State Govern-
ment when they invest on a project, it is they who have 
to place that proposal before the Central Electricity Au-
thority. It has some full-time Members and some part-
time Members. This body is giving suggestion for the 
techno-~conomic appraisal. The proposals are placed 
before this body. Now in the case of Central projects. 
consultancy work is done by the CBA. In regard to con-
sultancy. there is an advantage in this that any sort of 
obstruction is cleared. They will tell you how the difficul-
ties could be sorted out. The sponsoring authority is in 
a pIOSition to ask the CEA to get it okayed and after that 
it goes to the Planning Commission for approval and then 
to the Public Investment Board for formal sanction. 

On the thermal side what happened is that State G,wern-
ment send a proposal saying that they wanted two sets 
of 2\00 MW each. At that time the State Governments 
said they had enough coal for running the two seta. 
Now we have to check up this. Sometimes we had dis-
cussed this situation informally. Now, when we had a 
series of meetings in the 10th Annual Survey, we came 
to the understanding of the core of the parameters .... " 

2.200. Asked to furnish a note giving specific instances where 
the nonnal time-schedule laid down had not been followed and the 
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impact of the delay in escalation of the prices etc. of the power 
projects, the Ministry of Energy in their written note furnilhecl ill 
March, 1977 informed that there was no normal Ume-schedule laid 
down for examination and clearance of power projects. The time 
taken depended on, among other factors, the quality of project pr. 
paration, the cross-checking of data collected, the complexities of 
project features and the extent of inter-disciplinery consultation. 
and, therefore, the time taken would vary from project to project. 

2.201. It was further stated that a project was deemed to be 
ready for implementation only when the techno-economic exami-
nation had been completed and the invesment decision taken. It 
was difficult to make any comment on the impact of time taken 
in project ptreparation and clearance on the cost of the project, 
which was finally determined only when it was completed as 
esciations would take place even during the construction period. 

2.202. The Ministry has also furnished a list of some hydro-
electric projects indicating the time taken for technical examina-
tion, which is appended at Appendix IV. 

2.203. The Sub-Committee of Estimates Committee (1977-78) 
enquired the various stages of processing of a power project both 
in the Central and State sectors before it is finally cleared for 
sanction, and the role of the Planning Commission in clearing the 
projects for investment and also whether the projects are subject 
to further technical examination by the Planning Commission. The 
Ministry of Energy in their note (December 1977) have stated that 
as per the provisions of the Indian Electricity Supply Act, every 
scheme estimated to involve a capital expenditure exceeding 
Rs. one crore is required to be submitted to the Central Electricity 
Authority for its concurrence. The Authority is required to carry 
out detailed techno-economic examination of the project and make 
sure that they are justified on techno-economic considerations 
before giving their concurrence. The Planning Commission gives 
approval to the projects on the basis of recommendations of the 
Central Electricity Authority for their inclusion in the Plan. The 
Project reports formulated by the State Electricity Boards, State 
Governments. Power Corporations in the State and Central Sectors 
are submitted to the Central Electricity Authority. The aspects 
that are examined in respect of the various categories of project are 
indicated below:-

H11dro E7p.rtric Pro;ects 

- Water power potential. 
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-Pattern of load for regulation of Water 1!pw. 

-Water resources development under conception and pro-
posed upstream and downstream of the site and their 
ef!eet . on the proposed scheme. 

-Installed generatin,g capacity, firm power, peaking eapa-
city, continous power etc. 

-Unit size and the cost of electrical equipment. 
-Methodology in fixing the proposed scheme to tit into any 

other scheme of development, if any, contemplated under 
the same river basin. -

-Operation of the project in the Power System to which tt 
is connected. 

-Method of evaluation of power. 
-Inter-State aspects. 

The aspects relating to hydrology and design and estimates of 
'Civil engineering works are got examined in the Central Water 
Commission. 

Thermal Pro;ects 
,-Availability of Coal and colliery to which the power 

station is proposed to be linked. 
-feasibility for transportation of coal to the site of plant. 

--availability of cooling water and mode of cooling systems 
proposed. 

-availability of land for power house, ash disposal and 
colliery. 

-mode of evacuation of power. 
-impact of establishing the power house on the environ-

ment. 

In examining the thermal power projects, clearances are obtain-
ed from the following organisations:-

-Deptt. of Coal-regarding coal availability and coal linkage. 
-Ministry of Railways-regarding transportation of coal. 

-National Committee on Environmental Planning and Co-
ordination-regarding Pollution 



88 

T~nsmission & Distribution Projects 
-System considerations. 

-PLCC considerations. 

-Financial aspects. 

After techno-economic examination in the various specialised: 
formations of the CEA, the schemes are discussed at the full meet-
ing of the CEA and given techno-economic approval. The CEA 
~en conveys their approval to the Ministry of Energy, Deptt. of 
Pciwer who in turn approaches the Planning Commission for formal 
approval to inclusion of the projects in the Plan. The representa-
tive of the Planning Commission is co-opted as a part-time member 
of the CEA when the projects are discussed. In view of this, the 
projects are not subject to any fUrther technical examination in 
the Planning Commission. 

2.204. The Committee note that no time schedule has been laid 
down for examination and clearance of power projects. According 
to the Ministry, the time taken depended on, among other factors, 
the quality of project preparation cross checking of data collected, 
the complexities of the project features and the extent of iDter-discip:. 
linary consultations and therefore the time taken would vary from 
'the project to project. It has also been stated by Ministry that a 
project was deemed to be ready for implementation only when the-
techno-economic examination had been completed and the in\'est-
ment d ... 'Cision taken. The Committee have been informed that it was 
difficult to make any comment on the impact of time taken in project 
preparation and clearance on the cost of the project. 

2.265. The Committee observe that as per provisions of the In-
dian Electricity (Supply) Act every scheme estimated to involve a 
eapital expenditure exceeding Rs. 1 crore is required to be submitted 
to the Cental Electricity Authority for is concurrence. This Au-
thority carries out detailed techno-economic examination of the pro-
ject to make ~ure that it is justified on techno-economic considerations 
before giving concurrence. After techno-economic examination in 
the various specialised formations of the C.E.A., the scheme is dis-
eussed at the full meeting of the C.E.A. and the representatives of the 
Planning Commission is co-opted as a part-time Member of the C.E.A. 
_hen the project is discussed. The C.E.A. then conveys its approval 
to the Ministry of Energy who then approach the Planning Com-
mission for formal approval to the inclusion of the project in the-
Plan. 
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%.2,06. The Committee find from a list furnished by the Ministry 

of some hydro-electric projects indicating the time taken for techni-
~al examination that ia the case of 7 projects technical examination 
was completed within a year, in the case of 13 projects, it took bet-
weeD one and two years; and in the case of 18 projects, the time taken 
exceeded 2 years and in a few cases it took 6 years and more. Wbile 
the Committee realise that the process of technical examination of 
projects takes time they do not see any justification for taking more 
than a year in this process as preparation of project reports may 
have already taken its own time. The Committee ftlleli that the Minis-
try should streamline the procedure for technical examination and 
issue guidelines indicating in detail about the kind of technical and 
other relevant data which should be submitted by the State Gov-
ernments, so that all avoidable delays in obtaining clarifications are 
obviated and the projects are cleared for investment decisions expedi. 
nous]y. The Committee would like to be apprised of the steps taken 
in this regard. The Committee need hardly emphasise that delays 
in~the preparation of project reports and their sanction result in esca-
1ation of costs, apart from belated supply of power. The Committee 
would !ilso like to emphasize that when a proj.ect is once c1earprl by 
the Central Electricity Authority from techno-economic angle after 
a fu'll alld detailed examination with which representative of Planning 
Commission is also associated there should be no case for reconsidera-
tion of the Project from techno-economic angle by either the Ministry 
of Energy or the Planning Commission and the clearance given by 
the Central Electricity Authority should be treated as final. 

2.201. The Committee note that so far as Central Hydro-electric 
Projects ue concerned, the constitution of the Control Board for 
Centrld Hydro-eleciric Projects and the procedures adopted by it 
have helped in processing of the proposals and in issuing of forma] 
sanctious after decisions are taken by the Control Board. The Com-
mittee hope that the work relating to the projects in 'the Central 
Sector would be processed smoOthly and the plans cOmmissioned 
within the target dates. 

(f) Delays in deliveries of Eqnipment etc. 

2.208. The Estimates Committee in para 3.151 of their 39th 
Report (1972-73) brought pointedly to the notice of Government 
that there continued to be heavy delays in delivery of machinery 
and eqUipment to the State Electricity Boards by the Heavy Elec-
trical Industries with the result that the power generation pro-
gramme in the Fourth Plan had greatly su1!ered. The Committee 



~urged the Government to ensure that advance orders tor generat-
ing sets and other machinery were placed on these UndertakiDp 

· and that every effort was made to adhere to the time.schedule for 
· delivery. 

2.209. Government in their action taken replies furnished ill 
November, 1973 stated that action was being taken to sanction aU 
the Power Schemes, which would give benefits during the Fiftb 
Five Year Plan. State Electricity Boards had been addressed to 

· place firm orders on indigenous manufacturers for the supply 
of Plant and Equipment. It was being ensured that State Eleetri-

· city Boards provided necessary funds in their annual plans in order 
to make advance payments, as necessary, to Mis. BHEL/HEIL. 
Member, (Thermal) CW&PC (PW) was on the Board of Directors 

· of these Undertakings and was keeping a close watch on the manu-
facturing programme of the plnnts to ensure tne timely supply of 
eqUipment for the Fifth Plan Projects. 

2.210. The Committee enquired about the measures taken to 
procure equipment to speed up the completion and commissioning 
of the power projects of 8.53 MKW capacity during the Fifth Plan, 
the ~cretary, Ministry of Energy, during evidence stated:-

"Orders ha.ve been ptlaced on suppliers for equipments. Past-
experience shows that it does not mean that they will be 
delivered at the right time. A special set-up at Central 
Electricity Authority monitors these schemes above 
50MW of installed capacity. We have Chief Engineers 
separately for thermal, hydro and power systems. The 
Chairman himself devotes a lot of attentIon personally. 
Bharat Heavy Electricals and Instrumentation Limited 
are the main parties." 

2.211. Explaining the position regarding procurement of equip-
Ment for power projects further, the Chairman, Central Eleetricity 
Authority stated during evidence as follows:-

"By and large, the position has improved for the equipment 
both from the B.H.E.L. as well as from Instrumentation 
Limited, Kotah. We were indentifying the gaps and we 
then held meetings of all the State Electricity Boards 
including the I. L. Kotah's Managing Director and they 
gave the priority, in accordance with the commissioning 
plan. Even with the con!;traints they have had. they 
should be able to match with the demands of the projects 
as and when tiley come in for commissioning. Similarly. 
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we have held very large number ot meetm,. wtUt the 
B.H.E.L. both at sites as well as at the headquarters to 
identify what are the items which can cause delay u4 
how and in which sequence the items should be ..at 
so that the items are there at least tor rolling of the 
machines and then cOllUnissioning of the same. This baa 
improved the position in this year's programme, the 
number of bottlenecks which were there, had been identi-
fied and corrective steps taken to remove them. And 
above all, what we are trying to do is that after removing 
the external constraints, we try to create that will in the 
people at the project level so that they all give the 
moral support. Even the Chairnlen of the State ElectrI-
city Boards have taken personal interest to talk to them. 
at the sites and making them feel the importance of tbeb 
work and to complete it in time." 

2.212. Asked to state the specific bottlenecks that have been 
identified and the steps taken to remove them 80 as to avoid dela, 
in commissioning schedules, the Ministry of Energy, in their writteD 
note have informed that a few of the specific bottlenecks arising 
either out of delayed deliveries made by MIs. BHEL or due to 
defects in equipment supplied by MIs. BHEL observed durin, 
pre-commissioning tests are indicated below:-

, (Thermal) 

Gandhinag4T (2 x 120 MW). 
Supply of following items was delayed: 

1. Boiler feed discharge line pipings and Atting!. 
2. Boiler feed pumps re-circulation systems. 
3. Bled steam piping. 
4. L.P. feed heating systems. 
5. Drain and vents from heaters. 
6. Cold reheat emergency line, small bone piping of beater 

etc. 
7. Pressure redu<'ing and desuperheating station. 
'8. AOP pumps with motors, turbo-oil pumps and other mis-

cellaneous pumps for lub oil system, eyCS &: Governor 
valves" H.P. & L.P. steam chest. 

9. Screened cables. 



10. C.W. strainer. 
11. Level controllers, pressure controller, head switches, valves_ 
U. Transmitters, local detectors, valves &te. 

Koth4gudam stages IV (2 x 110 MW). 

BHEL bottlenecka: 

1. BoUer and piping materials-mainly. 
2. Furnace safe-guard supervisory systems. 

Harduaganj:-Stage VI. 

BHEL bottlenecks: 

1. Boller feed pumps: Motor of one boiler feed. pump h .. 
been sent to Hardwar for journal polishing as it had got 
pitted. 

2. Main oil pump It A VR panel are still to be received from 
MIs. BHEL, Hyderabad. Exciter armature sent to BHEL 
(Hardwar) still awaited back. Also many other miscellan-
eous components are to be received. 

3. Generator transfonner got damaged and now haa beeD 
repaired. 

4. Refractory insulation and skin casing erection progresl 
slow. 

Patra~III (2 x 110) 

1. Energy absorbers gIvmg trouble. 
2. Ejector not working properly. 
3. Leakage in the hydrogen oil seals. 
4. Defects in the bearing oil seals of the feed pump motor. 
5. BFP motors-leakage. 
6. Generator rotor unit-II-repairs thereof. 
7. Supply of 3 per cent safety valve discs-because of which 

floating of safety valves held up. 

PANKl 
I. T.G. erec~on-unit II delayed. 
Ukai (2 x 120 MW). 
BBEL botttenecka: 

1. Bearing problem on H.P. aide of turbine" Generator OD 
exciter side when run on full speed. 
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2. Damage to H.P. rotor & delay in rectifying. 
3. Boiler feed pump supplies delayed. 
4. Delay in supply of boiler feed pump motors. 
5. Wrong fabrication of piping 'lItem and. leakqe III 

hydrogen seal etc. 

Amarkant4k 

1. Despatch of Generator delayed from Bhopal. 

It was due by June 1976 but could not be clone till November , 
1976. 

2. Delay in T. G. erection. 

3. Supply of Dearator deJayed. 

2.213. In so far as Hydro Power Stations are coneerned, th. 
Ministry further stated in their written replies that speclftc bottle. 
.necks causing delays in the supply of component equipment and 
the commissioning schedules of the equipment which have come ... 
light from time to time are as follows:-

(i) Inadequacy of fabricating capacity. 

(ii) Difficulties in getting major castings and forgings ot 
requisite quality indigenously. 

(iii) Delayed deliveries of castings, forgings from abroad. 
(iv) Difficulties/delays in getting imported components like 

A VR, governing equipment, generator stator and rotor 
winding material, stator and rotor core lam1natiQDI, 
insulating material etc. 

(v) Defects of mis-match, manufacturing error or demgn de--
fects in some manufactured components requirin( time 
for rectification to be done at site. 

!vi) l)ifficulties relating i;o completion of supply of small 
components such as bolts dowel pins, insulating material 
etc., difficulties relating to packing, sequence of supply. 
identification of parts etc. 

2.214. The Ministry stated that a result of the joint discussion. 
with BHEL. continued improvement in all matte'!"S has been secured, 
particularly those which could be controlled by BHEL, for example 
increaae in fabricating capacity. Progressively greater degree of 
manufacture is being undertaken in BHEL, thereby 'l"educing the 



difficulties associated with supply of imported fabrications and com-
ponents. Joint discussions are held and difficulties noted relating 
to manufacturing errors etc., and greater emphasis is progressively 
being laid on more stringent quality control, shop inspection and 
assembly. Efforts are also directed towards having the packing and 
other methods improved and modernised. 

2.215. Asked to state whether it had been possible to execute the 
orders that had been placed as per schedule, the Ministry in their 
replies informed that there were a large number of components 
which had to be delivered in a phased manner during construction. 
There had however, been occasions when some supplies got delayed 
either on account of false despatch or delays in transport. 

2.216. The Ministry further explained that if there was delay in 
the timely delivery of any component in the sequence, it caused de-
lay In erection. Sometimes such delays add up. Special efforts are 
now being made by project authorities to keep a watch on the deli-
very sequence and BHEL have also devised a method of documenta-
tion which helps in this directions. Immediately, when such delays 
are noticed action is taken to see that these deliveries are expedited 
by contacting top-level management in BHEL. CEA have also 
assisted in such cases by inter-ceding on behalf of the project 
authorities. 

2.217. The details of the hydro-electric projects affected by del&ys 
m supply of equipment Hydro Projects are given below:-

Dela.1I8 in Schedul.e Of Delive~ by BHEL 

1. Ram ganga , U.P.-3X60 MW: 
Delivery of turbines and generators for all the three unitt 

was delayed by over two years. Unit Nos. 1 & 2 have 
now been commissioned in 4175 and 11176 respectively. 
However, the delayed delivery of equipment did not whol-
ly effect the commissioning of the unit as these was some 
delays on account of floods and delay in receipt of pen-
stock expansion joint. 

2. Pong. Beas Project, 4X60 MW: 

Deliveries of some major components of turbines and gfmerll-
tors were delayed by 7-11 months, thereby resulting in 
delay in the erection of the plant. Unit No. I is now sche-
duled far commissioning in October, 197'7. 
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3. Chenani H.E. Project, J&K-2X4.6 MW: 

Despatch of distributor casing for both the units was delayed 
by about two years. This was because of repeated f:lilure 
of eatings. The units were finally commissioned in April, 
1975, and June, 1975 . 

... Vaiterna H.E. Project, Maharashtra, lX60 MW: 

Despatch of d,.aft tube one and stator bars was delayed by 
about three months becaLlSe of which erection work at the' 
I"oject was held up. 

S. Koyna State-III Project, Maharashtr~---4X70 MW: 

Despatch of speed ring for Unit-III was delayed for about two' 
month"s for which erection work held up. 

6. Ukai H.E. Project, Gujarat-4X75 MW: 

The equipment for all the 4 units was delayed by BHE!.. by 
about 3 years. These wlits have since been commission-
ed in August, 1974, December, 1974, April, 1975 and 
March, 1976 ,.espectively. 

7. Subemrekha H.E. Project, Bihar-2x65 MW: 

The generating equipment for both the units have been de-
layed by BHEL by about two years. The erection ot 
Unit I is nearly complete and unit may be ready for 
rotation by 7th Feb., 1977. Work on Unit II is in Progress 
and the same is expected to be commissioned in Mal'ch, 
1978. On account of some dela,ys the civil works the de-
layed deliveries did not effect wholly the commissionine 
of the units. 

8. Loktak H.E. Project, 3 X 35 MW: 
The generating equipment for 1st two units wu delayed by 

BHEL by I! years. The erection work in respect of 
first two units is in progress. However, the delayed de-
liveries did not effect the commissioning of the Units at 
there is a delay in completinn of civil works. 

t. Sharavathy H.E. Project-Kama-taka Un;jt No.9 (89.1 MW): 

The total delay in deliveries of the order of 2 years. In-
ordinate delay was experienced in the delivery of distri-
butor pipes. These pipes took almost one year for ,.each-
ing the site from Bombay. During erection, it was notic-
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ed that many small components of the equipment were 
not supplied in time. The unit has since been commis-
sioned. 

10. Unit No. 10 (89.1 MW): 

In this case also, total delay in delivertes from the first nro-
mised dates was of the order of 2 112 years and, as in ~t 
No.9, delays in delivery of the distributor piptes to the 
site, I resulted in delay in the erection of this unit. Sub-
sequently during pre-commissioning tests of the unit in 
June, 1976, a fault in generator occurred. The generator 
is now in the process of repairs and the unit is likely to 
be commissioned by March, 1977. 

11. Lower SUeru H.E. Project Unit 3&4: (2X100 MW): 

There is a delay of about 3 months ;in the delivery of generat-
ing equipment by BHEL. Efforts are now being made 
to prepone the commissioning of unit 3 by 3 months pro-
vided BHEL will supply the balance equipment imme-
diately. 

12. Gumti H.E. Project (2)<5 MW): 
There was a delay of about 3 years in the delivery of equip-

ment by BHEL for both the units. These units have since 
been commissioned due to delayed deliveries as was 
delay in completion of civil works. 

2.Z18. The Committee note that delay delivery sehedule-; and 
supply of defective equipment by BHEL i~ stated to be partly res-
ponsible for delay in the commissioning of power plants. They ob-
serve from the information furnished to them that the commission-
ing of thermal stations at Gandhinagar Kothagudam (State IV), 
Harduaganj (Stage VI), Pathrathu-III. Panki and Amarkantak was 
.adversely affected by defects in equipment supplied by DUEL or de-
layed deliveries of equipment. In the case of hydro-electric projects 
"11150 the delays in the schedule of deliveries held up the commission-
"ing of s(>veral hydro-electric projects. For instance commissioning 
of Ramganga Pong, Chenani. Vaitcrna, Koyna (Stage III); Ukai; 
"Subernrekha; Loktak; Sharavathy (Unit Nos. 9-10) Lower Sileru 
-and Gumti Projects was delayed by over 2 years on this account alone. 

2.21.'. The Committee are constrained to observe that the conti-
Inued d.!lays 1ft the deliveries or equipment are a pointer to the fact 
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that there has not been the necessary coordination between the BHEL 
on the one hand and the Project authorities/State .Electricity Boards 
and the C.E.A. on the other. The Committee are unable to appre-
ciate why such a vital matter was not attended to in time. The 
Committee would like Government to take suitable remedial steps 
so as to ensure that the orders are placed on BHEL well in ad-
vance and delivery schedules worked out in a phased and realistic 
manner. The Committee have no doubt that through strict moni-
toring and effective coordination at various levels concerted mea-
sures would be taken to ensure that the supplies are made on sche-
duled by DHEL and arrangements are made to inspect the equip-
ments before despatch and later before installation at the projects. 
The Committee would like to be apprised of the concrete steps taken 
in this regard. 

(g) Problem of Silt 

2.220. DUTing the tour of the Study Group of the Estimates Com-
mittee to E':tstern Zone in September, 1976, the Committee observed 
that the Lower Lagyap Project, Sikkim, involved laying water 
p:pes and tunnelling to bring water of three streams for generating 
power. The Committee has also learnt that in the case of the Jolly 
Hydel Project situated about 30 Kms away gene'l'ators were damag-
ed because of silt coming along with water and cracks developed 
in the pen-stock which requ!red costly repairs. 

2.221. Asked to state what steps have been taken to ensure that 
silt will not come along with the water thereby caus:ng damage tc) 
the generators in the Lower Lagyap Project, the Member (HE), Cen-
cral Electricity Authority, during evidence stated: 

"In the Himalayan rivers, there is qUite a lot of s:lt flow. In 
addition to the silt, there are a lot of boulders and if they 
enter the turbine, that will cause a very severe damage. 
So the Central Water Commission has designed a very 
sp'ecbl type of weir where the intake is at the same level 
as the bed of the 'river and the water flows down into a 
water-conducting system through an opening of the river-
bed and it passe::; through the system of pipes on the tur-
bine. This inherently excludes the boulders from pass-
in,g on to the turbine. But at the top of this intake, there 
will be a fair amount of collection of boulders every year. 
So afte-r the monsoon season, as a routine, the cleaning 
has to be done every year. This is an unavoidable 
process. 
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So far as the exclusion of sUt ,is concerned, a special deVice 
caned the desilting arrangement has also been designed 
by the Central Water Commission which will flush out 
thrdugh 'a separate by-pass arrangement all the silt into 
the river pa:rticularly dUl"ing the monsoon season when 
the silt load is very heavy. Whatever possible precau-
tions could be thought of, are being incorporated in the 
design itself." 

2.222. Asked to clarify whether it required shutting down the 
machines every year for the purpose of cleaning, the witness replied 
In negative and added: 

Since the intake is below the bed of the river, we can clean 
the load even when the machines are ,in operation." 

2.223. Asked about the problem of silt, in Kosi Canal the Member 
(Hydro-Ele~tric). Central Electricity Authority, in his evidence, 
.tated that: 

uOne of the very major problems that this project is encoun-
tering is the very heavy amount of silt load that is being 
carried in the Kosi Canal. Because of this, the 'I'unners 
are getting worn out very frequently so much so we found 
that after every three or four months some parts had to 
be replaced. These are very small parts that have to be 
replaced, but they have to be put in a f'resh, and these re-
placements have been quite frequent. Now indigenous 
sources have been located for this purpose. So, at the 
moment this aspect is not causing any major problem. 
But the very problem is the very heavy silt load in the 
canal itself, for which we have not been able to find a 
very satisfactory solution. 

~other problem which this plant is encountering is, because 
of the very thick foliage c8nied during the monsoon, the 
,inlet of the turbines got blocked, so they have to be clean-
ed up very frequently. Now a special boom has been 
designed for this purpose and it is presently under instal-
lation." 

2.224. With .regard to the problem of the boulders in the cue 
of Kosi river, the witness stated: 

uIn the Kosi project also, some mod:ncations are being incor-
pO'l'ated to the turbines. These are, I understand, cur-
rently under execution by the Bihar Government. Theae 
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are as per recommendatiOl1l of the Central Water em. 
mission." 

2.225. About the steps taken to check silt, and the remedial mea-
sures taken to avoid damage to the machinery, the Ministry later 
in their written note stated as follows:-

The Kosi is known to be carrying very heavy silt load. The 
Y. K. Murthy Committee (1973) tar checking silt in the 
Canals made the follows' principal recommendations for 
silt control: 

(i) Closing cano.l from the head when the silt intensity in 
the river water exceeds 3000 ppm. 

(U) The up-stream lett gllide bund of the Kosi Barrage ma, 
be provided with a flatter radius. 

(iii) A second silt ejector may be constructed at the dow. 
stream of the first ejector. 

(Iv) During Kharif when silt concentration Is heavier the 
~anal may not be run at less than 70 pet cent of its 
design discharge. 

(v) The power house by-pass and the Bhengadhar escape 
may be made fully operative. 

2.226. The Ministry stated that out of these, the first two princi-
pal recommendations have been implemented. The canal is closed 
from the head when the silt intensity is over 3000 ppm. This would 
mean closure of the power house for a cumulative period of the 
order of a month in a year, but allow better operating conditiolll 
in the remaining period. The flatter radius upstream guide bund 
has been constructed. The State Government has been working to 
make the Bhengadhar escape effective but it is estimated that it 
may be operative after monsoon of 1977. So far, the recommen-
dation that the canal may not be run at less than 70 per cent capa-
city could not be implemented, because the excess water above the 
irrigation needs cannot be escaped. The State Government haa 
also not yet taken up the matter of second silf ejector recom-
mended by the Y. K. Murthy Committee. 

2.227. But it may be stated that the silt problem of Kosi Canal 
itself which had become quite acute before 1973 has since beeD 
eonsiderably moderated and there has been no desiltinl done iD tbe 
Kosi Canal during 197~78. 
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.. 2.228. The operation of the power house was also being obstruc-

ted by the flow of Pater grass in the canal in the monS:lon and post-
monsoon period, which blocks the trash ra::ks of the turbine. A 
f>pecial boom has been designed to intercept thi3 special grass and 
is under construction. 

2.229. The above remedial measures are the most important 
steps to check silt and in turn avoid damage to turbine seals. To 
avoid damage to turbine se'lls by silt contained in the water, spe-
cial arrangement3 to supply clear water free from silt were made. 

2.230. Further, the composition and arrangement of the seal 
packing was modified by the Project authorit:es, in consultation 
with Hitachi and CEA. Accordingly, the turbines, of unit Nos. 1 
and 2 were fitted with seals comprising entirely of resin packings. 
This modified seal arrangement gave satisfactory performance in 
the last rainy season viz., between June 1976 and October, 1976 as 
reported by the Project authorities. 

2.231. The Ministry further stated that the imported resin pack-
mgs were found to be costly and as the procurement of the same 
was also a tedious and cumbersome affair, the Project authorities 
made special efforts to locate indigenous manufacturers to manu-
facture resin packings of suihble sp::cifications. The indigenou9 
resin packings have also been tried along with imported ones, and 
the performance is reported to be satisfactory. 

2.232. Thc Study Group o~ tbe Estimates Committee during their 
visit to Lower Lagyap Project in Sikkim were informed that the 
Jolly Hydel 'Project situated about :to Kms. away was be set with 
the problcm of slIt which resulted in damage to generators and l~d 
to development of cracks in the pcn-stotk which required costly 
repairs . 

. 2.233. The Committee were informed during evidence that there 
was quite a lot of silt flow in the Himalayan rivers and in add:tion 
there wero a lot of houldeTs whkh caused severe dama~e to tur-
binc!l. The Committee would like Government to ensure tbat suit-
able safeguards are taken to obviate dama~e from silt and boulders 
to the turbines and otber equipment in I.ower L'3gyap Project. 

2.234. The Committee further note that Kosi Project ha~ also 
to contend with beavy siltege problem. The Committee were in-
formed that in 1973, Y. K. Moorthy Committee went into this mat-
ter and made certain recommendations. The Committee understand 
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that silt problem of the Kosi canal which had become acute before 
1973 has since been considerably moderated. The Committee would 
like to urge tbat the recommendations made by the Moorthy Com-
mittee should be implemented early so that the silt may not assume 
major proportions in this project. 

2.235. The Committee feel that these phenomena should havo 
be~n known at the investigatiol1 staJc of the various projects in tbe 
Himalayan region. They reJret that adequate steps were not taken 
in time to prevent boulders Rnd silt cau!'iing damage to the turbines 
of these projects. The Committee would like Government to un-
dertake an overall survey of al1 t.he projects which are prone to tbe 
problem of silt and provide ne:eSs8ry safeguards in time to mitigate 
it. The Committee hope that the new projects which are likely to 
face this problem would have in-built devices to prevent silt etc., 
causing damage to the power equipment. 

C. Power Shortage 

2.2M. The Estimates Committee had in paragraph 1.3 of their 
33th Report (Fifth Lok Slbha) observe:i that as ag inst the target 
of 23 ndlion KW to be attained by the end of the Fourth Plan, the 
generating capacity would be only 20 million KW resulting in a 
shortfall of 3 to 3.5 million KW which would entail a loss of about 
25 per cent in the p'roduction of industries and agricuHure and 
utritie" amounting to a tremendous loss to the economy in the coun-
try. The Committee expressed great·concern about the acute power 
shortage in the country which had been responsible for retarding 
the development of the country's economy both in the industrial 
and agricultural sectors. The Committee h~d also felt perturbed 
Over the state of help'lessnesg exhibited by the Ministry in regard 
to solving the prob~em of power shortage in the country. They had 
urged that the problem cSlled for immediate attention and had 
recommended that a Crlsh programme for meeting the power short-
age sh::lUld be devised at the highest level so that development of 
country's economy both in the industl'ial and agricultural fields 
might p'I'oceed unhampered and uninterrupted. 

2.237. In reply, Government stated in December, 1973 that they 
shared the concern of the Estimates Committee about power short-
age and added that the following steps were already being t:ken 
to overcome the shortage:-

(i) The utilisation of exi.,ting p':>wer installation is being 
maximised by monitoring and arranging for supply and 
transport of coal and fuel oil, "sp:.re parts etc. 
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(Ii) The programme of inter-state lines aDd setUng up of 
load-despatch stations is being expedited. 

(~) Efforts are being made to expedite the commissioning ot 
the generating units which are in an advanced stage of 
construction. 

(lv) Exchange of power between neighbouring Stotes is en.. 
eour01.ged so as to achieve optimum utilisation of genera-
ting capacity and minimise the requirements of reserves. 

2.238. The Estimates Committee in their 56th Report on the 
a~tion taken by Government on the recommendations contained in 
the 39th Report noted the steps taken by Government to overcome 
the shortage in power supP'ly, and stressed that in view of the con~ 
tinuing power aI'1ses, concerted measures should be taken to over-
come the power shortages and continuous watch kept to remedy 
the bc.ttlenecks in power generation. 

2.239. The Committee desired fn!ormatwn frwn Government 
on the following points:-

(i) requirement of power in the country and the actual 
availability of power during each year of Fifth Plan; and 

(ti) measures taken by Government to overcome the power 
shortages in the country. 

2.240. The Ministry of Enet:gy in their written replies furnished 
in November, 1976 indicated the position as follows:-

(a) The requirements of p'Ower in the country are estimated 
by Annual Power Surveys which are carried out from 
time to time and in whiCh the demands of the various 
sectors/consumers afe examined for making estimates. 
The last such assessment was made by the Ninth Annual 
Power Survey for the years 1972-73 to 1978-79. According 
to the Ninth Annual Power Survey, the yearwfse re-
quirements in the country fOf the Fifth Plan period were 
estimated as follows: 

YC(Jf'I Million uni" 

1!1'14-" 80.1155 

1975-76 91.014 

1976-77 1012.327 

1'77-71 11,,11,5 

.".. ... I.,. 
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Actual eXPerience so far in the Fifth Plan bas shown til.' 
the estimates of the Ninth Annual Power' Survey werp 
somewhat on the high side. 

(b) A number of measures such as the foilowing have. heeD 
taken to augment the availability of power in the COUD-
try and ensure rational and equitable distribution wi~ 
a view, inter-alia, to meeting the essential requiremen~ 
of all the priority sectors of the economy: 

(1) Maximising the generation from existing thermal sta. 
tions through close monitoring, arranging apar'es and 
adequate quantity of coal of suitable quality, trainin, 
of O&M personnel rostering and staggering of loads, 
modernising maintenance procedures etc. 

(ii) Advising the States to follow a System of rational die-
tribution of available energy on the basis of graded 
priorities and curbing the use of electricity for ostenta-
tious purposes. 

(iii) Arranging relief from adjoining State Systems where 
there are surpluses. 

(iv) Expediting the commiSSioning of projects under cons:-
truction through monitoring of projects, arranging of 
essential materials. 

2.241. The Ministry of Energy in their note sent in August, 1977 
have indicated the State-wise requirement and availability of pOWel 
during each year of the Fifth Plan per'iod in the Statements (Ap.-
pendix V & VI). The information for the first three years of tha 
Fifth Plan is based on the actual requirements and availability. It 
also gives the projections of requirements and availability of power 
for the last two years of the Fifth Plan period. The State-wise in-
formation on surplus/deficit on availability is also indicated in the 
statements. 

2.242. The Ministry in their note sent in August, 1977 hav. 
stated that the total generating cap'acity to be added in the countlj 
during the last two years of the Fifth Plan period 'is anticipatel!l 
at 6190 MW comprising of 4095 MW from thennal schemes and 
2095 MW from hydr'o schemes. The above additions do not lnclucm 
the benefits from the 2nd Unit (220 MW) at Rajasthan Atomle 
Power Plant which is also expected to be commissioned during the 
above period. They have further stated that even with the imp. 
mentation of the above generation schemes, there would still be 
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~a shortfall in meeting the anticipated power requirements upto the 
. end of the Fifth Plan peI'iod. 

2.243. At the Conference of State Ministers of Power held at 
:. New Delhi on the 21 and 22 July, 1976 the Chief Minister of Maha· 

rashtra stated that right from the Third Plan period Mah:rashtra 
had been short of power and the deficit would continue even in the 
Sixth Plan. It was essential that projects suggested by the State 
are cleared without delay. At the end of the Fifth Plan there would 
be a shortfall of 650 MW wh:ch would be equivalent to the target 
sct out in one plan period. Different p'rojects were under considera· 
tion of the Planning Commission and they had asked for certain in-
formation. 

2.244. The Chief Minister, Maharashtra, mentioned th!lt many 
States were facing power shortage perpetually and he expected that 
the Central Government would come to their I'escue. Besides 
Maharashtr"a, Gujarat and M.P. in the Western Region were short 
of p'ower and surplus was being utilised by them in a cooperative 
manner. Sometime, off peak power, when available was received 
Maharashtra had imposed 30 pel" cent cut on non-essenti -.]. and 
10 p'er cent on e'Ssenti::l services. He suggested that a super thermll 
p'ower station should constructed in the Western Plrts of Maha-
rashtra and the least 600 MW could be added from the atomic soure· 
es and to that extent the power shortage could be reduced. 

2.245. About Karnatka, the Minister for Power, Karnataka, stated 
at the Conference of State Ministers of Power held at New Delhi on 
21 and 22 July, 1976, that Karnataka had 100 per cent hydro power 
system. Large generating stations in Karnat'3ka bei",~ in the Western 
Ghats, the power generation was dependent entirely on monsoon. 
Whenever the monsoon was favourable the power p'Osi tion improved, 
otherwise power cuts had to be imposed. To make the power sys-
tem more' stable and balanced, thennal backing was necessary. 

2.246. Asked to state the basic reasons for less power supply in 
the States of Maharashtra and K~rnataka and in the North E3stel"n 
Region and the steps taken to overcome the shortage ex peri en -ed 
by the;e St1tesjregions, the Secretary, Ministry of Eaergy, during 
evidence stated:-

uIn Maharashtra, it is over 20 per cent. It shou'd be judged 
On the basis of percentage and not of absolute figures 
because the industrial load is fanhstic. 

So far as electrification is concerned, there aTe a larl!e num-
ber of schemes, which have been san:tioned. We have 
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sanctioned ChandtapUr for 210, ParJi for 210 and Naslk 
for 210, apart from T 1ta which is in an Ddvanced stage ot 
consideration. Similarly, regard to Karnahka, the KaU-
nadi Project will put Kar:lataka in a. confortable position. 
In the North Eastern sector also a large number of sta-
tions are under implement:ltion." 

2.247. To a point raised by the Committee about the percentage 
of requirements that would be met, the witness stated:-

"By 1383·84, there would be a deficit in Maharashtra of the 
order of 700 MW in p'ick;n~ cap a ity but the position in 
regard to e:'l.ergy would be fairly confort3ble." 

2.248. The Ministry of Energy who were requested to indicate 
the reasons for less power sUPP'ly to M1harashtra, Karnataka and 
North Eastern Region, in their wl'itten note furnished in April, 
1977 have explained the position as follows:-

"The main reason underlying the comparatively limited 
availability. of power in Maharashtra and Karnataka in 
the r:'pid growth of demand for power which has not 
entire:y been met by the instal13tion of additional genera-
ting capacity. However, a number of projects as su::h all 
the Ko:adi Extension, Na.ik Extension, Bhusaval TPS 
and Kalinadi H.E. project are in v::rious stages. In rece"t 
months, in Mahar'3shtra, the Chandrapur TPS (2X210 
MW) ParH TPS (1X210 MW) have been sanctioned for 
exe~~tion .. The phased commissioning of the Kalinadl 
Project (5X134 MW+2X5Q MW) would go a long way 
in meeting the power deficit in Kamataka. The Xth unit 
of the Sharavathy H. E. Project has also been commis-
sioned in the current year. 

In the North Eastern Reqio'l aho, a number of generating 
projects such as the follOwing are in hand: 

I. Kydem'.tulai H. E. Proj 'ct (M~ghalaya) 60Arw 

2. B:mJligaon Thermal Project (Auam) 
I , 

s. K'>?ili H. E. Project (An:1m .. M!~!l\laya) 

f. L?'<tak H. E. Project (Mlnipur) . 

srx60MW 

150 MW 

loSMW 

2.249. The Ministry have a's") furnished a Statement indicatinl 
the r.ener~tin~ c~pacity and the veneration. State-wise for each 
year of the 5th Plan period viz. 1974-75 to 1978-79 (Appendix VII). 
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2.150. The Ministry have also furnished the power supply posir-
tion in the months of AP'I'il, 1977 to June, 1977 in the States of 
Punjab, Haryana, Rajasthan, U.P., Kerala, Tamil Nadu and Andhra 
Pradesh which is stated below:-
Pu.njab & HaTYana 

"The Punjab and Haryana power Systems mainly depend for 
power supply from Bhakra Complex. The design annual 
p'otential of Bhakta-Nang:.:!l Power Stations is 4200 GWH. 
The actual energy generation at these power stations 
from July, 1976 to May, 1977 was 5004 GWH. Thus even 
excluding the energy generation in June, 1977, the actual 
energy generation at these power stations have alread, 
exceeded their design ;potential. From March anwal'cis, 
this ye3.r, the inflows in Bhakra reservoir W;'og lew due 
to poor snow-fall and snow-melt in the Bhakra cltchment. 
As such, the energy generation during these months was 
matginally lower than the designs energy potential. The 
critical power sup'ply position in these States is largely 
attributed to below normal performance of thermal sta-
tions in the area. The power supply position during the 
months of Ap'ril, May and June, 1977 in Punjab and 
Iiaryana is as undet:-

GWHi 
day 

Rtqlliy,· AI'IIi/· 
me"' obi/i!)! ---_. __ .. _ ... _ •... __ ... _._ ... -.-......... .. ... _ ....... '-' ----. ---

April '77 

May '77 

June '77 (anticipated) 

HarYan4 .-

April '77 

May'77 

June'77 (anticipated) 

Uttar Pradesh 

goo 

10.10 

10.00 

,.00 
,.6n 

,.00 

'17 
8.80 

8.8J 

6.oS 

!I. flo 

6.00 

The present installed generating capacity in the State is 
2557 MW, out of which 1069 MW is from hydro and the 
balance 1488 MW from thermal. The shorta(!e backed 
hydro stations in the State are Riha.nd-Obra (399 MW). 
Ram.ganga (198 MW) and Mata-tila (30 MW). The ba· 
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lance capacity in hydro in the State is constituted by run .. 
of-river type developments. The design annual energy 
potential of Rihand-Obra prower stations is estimated at 
1170 GWh. The actual energy generation from July 1976 
to May 1977 at these power stations was 1441 GWh. Thus, 
the energy generation at Rihand power station during 
the current hydrological year, even excluding the energy 
expected in June, 1977 is higher than the design expecta~ 
tions. Due to overdrawal in earlier months, the energy 
generation from Rihand reservoir has progressively r~ 
duced. In the months of Ap'ril, 1977 the energy genera. 
tion from Rihand was 58 GWh and in May, 1977 it was 
23 GWh against the design average monthly generation 
of 74 GWh. 

Below nonnal performance of some thermal units in the 
State, recent shut-down of generating units at Badarpur 
which could have provided some assistance to the State, 
closure of Ramganga Power Station due to low water 
level in the reservoir and low generation at some of the 
run-of-river type hydro electric plants due to poor in. 
flows have also contributed to the current shortfall in 
energy availability in the State. Unit-II at Obra (Ther-
mal) (50 MW) is pTesently out of service on account of 
statOr earth fault. The spares for re-winding the stator 
and the rotor are to be imported from Russia. This unit is 
expected to be commissioned by the end of 1977. Unit 
II at Panki power station is out of service since 21st 
January, 1977 on account of generatOr earth fault and the 
rotor is to be repaired by MIs. BHEL. This units is ex-
pected to return to service by the end of the June, 1977. 

The following prrojects in which the States have share are 
expected to be commissioned during 1977-78 and 1978-79: 

1977-,8 Dehar (Hydro) 

Pong (Hydro) . 

1978-79 Dehar (Hydro) 

Pong (Hydro) 

Rajasthan: 

1 & 2 Unitl 330 MW 

1& II Units 120 MW 

3 & 4 Units 330 MW 

5 & 4 Unitt 120 MW 

'the present installed generaUng capactty in the State is 31t· 
MW out of which 193 MW is in hydro and 125 MW in 
tn thermal. The hydro capacity indicated above is 50 per 
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cent shate of the State in Chambal comp·lex. In addition, 
the State has also share in the Bhakra-NangJI p'ower 
stations. Rajasthan also gets power supply from R.A.P.P. 
(220 MW). 

The tnnual design energy potential of Chambal Power Sta-
tions is 1180 GWh The actual energy generation from 
July 1976 to May 1977 was 1918 GWh from these power 
stations. Thus even ex.luding the possible generation 
from these power stations during June, 1377 the actual 
energy generated has already for exceeded the design re-
sorting to overdrawal of the Gandhinagar reservoir, was 
frequent outages in the R.A.P.P. The power supply posi-
tion in the State during the months of April, May and 
June, 1377 is as follows:-

CWH/ 
dt;1 

Mnlllh R'quirt- AI'tIiI-
me"t obi/i!, 

April'i7 8.0 '.40 

MJY'./7 '·50 ,.00 
June' 77 (anticipated) '.50 '·50 

The State has share from Dehar and Pong Power Plans which 
are expe:ted to be commissioned during the last two 
years of the 5th Plan p'eriod as indicated earlier. 

The power supply position in the State during the months of 
April, May and June, 1977 are as follows:-

GWH/ 
d41 

Mom" R""';". AMi/-
mIIftl .!Jilil.1 

April'" 33. 00 .,.00 

May '77 36.5 S5·00 

~ne 'n (antiriplted) 36.5 s,. 7 

KeraZa I 1 I' .\ 
The power system in Ker"'la is purelv dependent on hydro, 

with the present installed generating capacity of 1011.50 
MW. During the m .... nth of April, gross energy ~enerated 
amounted to 305 GWh out of which about 83 GWh was 
ex"''Orted tf) tlo)e ne;l1hbourh~ State~. The present d-ily 
requirement of the State ie; 7.54 GWh. The State is able 
to meet its requirements fully. 
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The design annu::.l energy p'otential of the hydro schemes in 

the State is 4007 GWH of which the Sabarigir and Iddikki 
Hydro Electric Stations account for 3180 GWH. The actual 
ener'gy generation during Ju~y, 1976 to May, 1977 was 3231 
GWH. Poor mom-oons and non-completion of seme of 
monsoons of 1976 contributed to lower energy generation 
compared to the design expectations. With the commis-
sioning of all the generation units at Iddikki (3X30 
MWO) H.P. Project and normal monsoon during the cur-
rent hydrological year, it should be possible for Kerala to 
provide relief to the adjoining States, besides meeting 
its own requirements during the coming year. 

Power supp'ly position in the State during the months of April, 
May and June, 1977 is as folIows:-

CWH/ 
dn., 

MllnJh Rllqlli,,- Auoil· 
mmt ahilit, .-

April"7 ,.6, ,.26 
May'" '·54 ,.60 

June '77 (anticipated) ,.67 ,.67 

Tamilnadu: 
Tamil N:ldu has pr'esent insUlled generating capacity of 2364 

MW, comprising of 1224 MW from Hydro stations and 
1140 MW from thermal stations. Presently, there is a 
20 to 40 per cent cut in demand and 25 b 2·0 per cent cut 
in energy in the State. Below normal monsoons in the 
catchment of hydro stations in the State, unsatisfactory 
performance of Ennore T.P.S. and limitations in Ole 
energy output in Neyveli T.P.S. due to constraints on 
lignite mining are some of the factors that have contri-
bu ted to the shortfall in meeting the energy and (apaci ty 
requirements of the State. Ennore unit of 110 MW is out 
of service and is expected to return by July, 1977. Power 
supply position in Tamil Nadu (including Pondicherry) 
during the months of April, May and June, 1977 is as 
follows:-

Crt'lI! 
d,!y 

,Mollth -ji;;,;-;;'i.- -'A; ~ii:-
_____ .. ____________ . __ . __ ._ ... __ .. ___ " _"~aJJ ___ ~!!!'-'L 

April '77 

May '77 

June '77 (anlidpalt'd) . __ :.... __ ~. __ •. __ !l...:.'i....;. '~I __ IIn-...:. :1::-,0 
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If the monsoon happen to be normal in 1977, the avatlabiUtJ 
from hydro stations in the State would improve, Addition-
al generating capacity of 110 MW is expected to be com-
missioned under Kundah Stage-IV duIing 1977-78. ThiJ 
would provide additional peaking capacity in the system. 
In 1978-79, the first generating unit of 200 MW at TuticoriD 
T.P.S. and 35 MW at Suruliar H.F. scheme was expected 
to be commissioned. 

Andhra Pradesh: 

The present installed generating capacity Of the State is 
120J.50 MW comprising of 468 MW from hydro and 732.50 
MW from thermal stations. The power supply position 
in the State during the months of April, May and June, 
1977 is as follows:-

Mo"th 
--------------- ----_ .. - _ .... -,,_._ ... _---_ .. -

April '77 

May '77 

June '77 (anticipatf'd) 

GWH/ 
tioy 

R,qllj,,. A lJail. 
file., abili{, 

14 23 12.4.8 
13 16 11.40 

13.06 11.40 

In 1976 the monsoon in the catchment of Sileru basin have been 
below normal whkh resulted in reduced energy genr'ation 
at Machkund (114 MW) and power stations in Sileru basin, 
With the addition of generating cap'8city during 1977-78 
and with stabilisation of energy generation from recently 
commissioned Kothagudem unit snd the normal monsoons 
in the catchment of Sileru basin, the power supply posi-
tion in the State can be expected to be commissioned in 
the St3te during 1977-78:-

Lower Sileru (hrdro) 3 &4- Units 

Nagar:iunasall;ar (hydro) Unit-I 

Kothagudem Stage-IV (Thl"rma\) 

!looMW 

lIoMW 

IloMW 

Due to limitations of transmission, there is some difficulty in 
evacuating power from Balimela Power Station into the 
Orissa system and as such some relief can be expected from 
this power station to AndhT8 Pradesh. 
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Installed C4pclcitll 

2.251. The Sub-Committee of Estimates Committee (19T1-'18) 
sought information on the following points: 

(i) the present actual demand for power in the COWltry; 

(ii) the maximum demand that can be met with the existinl 
installed capacity; . 

(iii) the anticipations of demand, year-wise tm 1983-84; and 

(iv) the proposals to meet the demand year-wise. 

2.252. The Ministry in their note (January, 1978) have stated 
that. according to estimates of the 10th Annual Power Survey, the 
actual total peak demand that was met in the power systems of the 
country during 1976-77 was 14,490 MW. -This was a restricted de-
mand in view of the fact that power cuts and restrictions were in 
force in some parts of the countI'y. The total peak demand during 
1977-78 has been estimated by the 10th Annual Power Survey at 
18,219 MW. An installed capacity of 25,004 MW had been anti-
cipated at the end of 1977-78 in the 10th Annual Power Survey 
and with this capacity it had been estimated that a peak demand 
of 16,064 MW could be met. Thus, a peak load deficit of 2,155 MW 
had been projected for 1977-78 in the 10th Annual Power Survey. 
According to present indications, the installed generating capacity 
at the end of March, 1978 is expected to be about 24,4130 MW. With 
this capacity, the total peak load capabiJity would be somewhat 
lower than what was estimated in the 10th Annual Power Survey 
and the deficits corresponding to demand projections of the 10th 
Anuual Power Survey would be ~lightly larger than what was 
estimated in the 10th Annual Power Survey. 

2.253. According to 10th Annual Power Survey, the projectiOllJ 
of demand for power upto 1983-84, are as follows:-

Peak load-MW 20219 22433 24748 27s& 30 390 331199 

Enerfry l't''1uirt''mrnt 
MK \VII 111796 124262 137252 1811817 168392 185064 

The above projections would have to be reviewed in the con-
text of the new strategy for economic development under conside-
ration of the Government. 
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2.254. The Ministry have added that a Working Group has been 

constituted by the Planning Commission to formulate the power 
programme for the 5-year period 1978-79 to 1983-84. This Group 
is presently engaged in considering various aspects like demand 
for power, performance and reliability of generating units, reserve 
required to ensure reliable power supply, transmissIon and distri-
but.ion losses, system load fac~ors, etc., which are relevant to assess 
the requirements of generating cap3city realistically. The precise 
capacity addition required during the next 5 years will emerge 
from these considerations. 

2.255. Central Electricity Authority have carried out a preli-
minary study of capacity requirements based on the projections of 
the 10th Annual Power Survey and the norms on system operating 
r.equirements as established by it for the consideration of the 
Working Group. According to this exercise, a capacity of 22,000 
MW will have to be added in the next 5 years to meet the grow-
ing demands adequately. This programme would have to be re-
viewed in the light of the review of demand projections corres. 
ponding to the new strategy being evolved for economic develop-
ment, the outcome of the deliberations in the Working Group re-
garding criteria to be adopted for determining the future capacity 
requirements, capability to implement the programme in the vari-
ous States within the time-frame etc. All these aspects will be 
considered by the Working Group and a realistic year-wis~ pro-
gramme of additions to generating capacity would be formulated. 

Power Self-sufficiency in seven years 

2.256. In October, 1977, the Sub-Committee of the Estimates 
Committee (1977-78) drew attention of the Ministry to the pre3s 
reports that "th~ Governmen~ was formulating an ambitious power 
development programme which would enable the country achieve 
[elf-sufficiency in the next seven years", and asked to indicate the 
basis on which the Government has made this declaration. The 
Commi~tee also asked the Ministry t::> furnish a comprehensive 
note indiating the present position of powel' availability, the pro-
jects in hand, the projects likely to be taken up and completed 
within seven years and the time schedule for their completion. 

2.257. The Ministry of Energy in their note (December, 1977) 
have st:-.ted that the power phn for the period 1978-73 to 1982-83 
Is under formulation. The Government is presently engaged in 
the formulation of a power plan for the period 1978-79 to 1902-()3 
keeping in view the per~p::!ctive for the subsequent 5-year period. 
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The basic objective of this programme is to achieve self-sufficiency 
in the next seven years. 

i 
2.258. The installed generating capacity in the country at the 

end of 1976-77 was 23,664 MW of which 21,494 MW was in utilities 
and 2,170 MW in non-utilities.-A capacity of 2,596 MW had been 
scheduled to be added during the current year. Of this 1,550 MW 
was to come from thermal stations and 1,046 MW was to come 
from hydel stations. So far a capacity of 445 MW has been com-
missioned as follows: 

Amarkantak (Th rmal) 

HarduaganJ (Thermal) . 

Dehar (Hydro) 

Lower SiI(",'u (.-Iyd·o) 

120 MW 

60 MW 

165 MW 
100 MW 

2.259. According to a review carried out recently, an additional. 
rapacity of 1,955 MW is likely to be added during the rest of the 
current year. The schemes expected to be commissIoned are: 

TllerllUll : 

Obra Ex\!"n'ion II 200 MW 
Badarpur Unit IV .00 MW 

Kordi l'nit V 1100 MW 

Amarkantak 1110 MW 

Kothagudrm Unit VIII 110 MW 

Patratu Unit VIII 110 MW 

Santaldih Unit III 1.0 MW 

Bhatinda 11O MWJ 

Harduaganj 110 MW 

1(yoro : 

Giri I & II . • 60 MW 

Lower .Jhdum • 35 MW 

D~har I • II'S MW 

Pong I & II 120 MW 

Kovna St. lIT Ao MW 

Kundah St. IV liD MW 

N agarjunsagar 110 MW 

D'Zuzanallah I'S MW 



---With the additions as above, the installed generating capa-
city at the end of March, 1978 would be about 26,000 MW. 

2.260. According to the preliminary studies catried out by the 
Central Electricity Authority, an installed generating capacity ot 
about 22,000 MW will have to be added during the period 1978-79 to 
1982-83 to meet the growing demands adequately. The projects for 
deriving these benefits have been identified. The status of sanction 
of these schemes are summarised below:-
I. On-going schern", as per details (Appl'ndix VIII) 

II. Sanctioned schemes as P'T details (Appt'ndix IX) 

g. Suggr.sted new hyde! schemes as per details in (Ai_ipendix X) 

4. New Thermal Schemes a.s per details (Appendix XI) 

J0304'5 MW 

6J63 MW 

3111 MW 

5400 MW 

212179'5 MW 

Out of the hydro schemes yet to be sanctioned, projects with a total 
capacity of 272 MW are involved in inter-state aspects. The other 
scheme with a capacity of 40 MW has been provisionally cleared by 
the SEA.-Out of the thermal schemes ,yet to be sanctioned schemes 
with a total capacity of 1800 MW have already been cleared. They 
are to be sanctioned by the Planning Commission. Projects with a 
total capacity of. 1070 MW in UP were placed before the meeting of 
the CEA but their consideration was deferred. Project report in res-
pect of Projects with a total installed capacity of 1690 MW are under 
examination in CEA. The examination involves clarification from 
project authorities in respect of certain technical aspects, linkage of 
coal and its transportation etc, CEA is pursuing them and hopes to 
have them cleared shortly. Project reports in respect of projects 
with a total capacity of 840 MW are still awaited from the Project 
authorities. These are also being pursued by tEA. 

2.261. The schedule o~ commissioning of power generation 
schemes during the next five years is presently being prep'ared as a. 
part of the studies relating to 'formulation of the power programme 
during the next five year . period. 
ALlocation of Funds 

2.262. The Sub-Committee of Estimates Committee (1977-78) 
sought information on the following points:-

(i) the salient features of the Power Plan to meet a demand 
of 21000 MW by 1983-74 with specific reference to aug-
mentation of capacity every year; 



115 

(ii) the total funds that would be required for full implemen-
tation of the Plan as well as the year-wise allocation of 
funds required; 

(iii) whether the Government had got the organisational capa-
city to achieve this, the difficulties experienced, if any; 
and 

(iv) whether the Planning Commission had giveR. the clearance 
to this Plan; and i~ not, the reasons thereot. 

2.263. In their reply (January 1976) the Ministry have stated that 
the planning exercise for the formulation of the power programme 
during the 6th Plan (1979-80 to 1983-84) had been initiated last year 
and some preliminary studies have been carried out to determine the 
eapacity requirements, their phasing, reqUirements of funds etc. 
However, with the <lecision of the Government to terminate the 5th 
Plan for the current year and formulate a 5-year plan for the period 
1978-79 to 1962-83 under the Rolling Plan concept, the fiuture power 
programme is being reviewed. Against Item 4, a Working 
Group has been constituted by the Planning Commission to 
formulate- the power' programme fOr the period 1978-79 to 
1982-83 and this Working Group is presently deliberating the various 
aspects relating to future power development. The Working Group 
is looking into ,aspects of requirements of installed capacity to meet 
the load demands adequately at the end of the 5-year period, match-
ing transmission, distribution and RE programmes, funds required 
for the power programme and the year-wise phasing of f,unds, organi-
sational capabilities to implement the power programme, adequacy 
of manufacturing capability for heavy electrical and other equip-
ment and key materials etc. A detailed report covering the above 
-aspects would be prepared by tne Working Group. 

2.264. The Committee in their 39th Report (1'72-73) had expressed 
-great concern about the acute power shortage in the country which 
had been responsible fOt' retarding the development of the country's 
economy both in the industrial and agricultural sedors. The Com-
mittee in their 58th Report on the action taken by Government on 
the recommendations contained in their 39th Report, noted the 
steps taken by Government to overcome the shortages in power 
supply and stressed that in view of the continuing power erisis 
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concerted meaSUes should be taken to o\iettoble the 
tares and continuous watch kept to remedy the 
power generation. 

pOWer shor-
bottlenecks in, 

2.265. The Committee note further that a number of measures 
have been taken to augment the availability of power in the 
country and ensure rational and equitable distribution with a view 
to meeting the essential requirements of all the priority sectors 
of economy. In spite of the steps stated to have been taken by 
Government, the Committee cannot help observing that the position 
is still far from satisfactory. 

2.266. The Committee have been informed that the requirement 
of power in the years 1974-75, 1975-76 and 1976-77 was 71600 83508 
and 88489 Gwh respectively, and the availability during thes~ years 
was 66647., 74909 and 83365 Gwh. So far as the remaining two years 
viz. 1977-78 and 1978-79 are concerned, the anticipated requirement 
during these years would be 100260 and 1118,91 Gwll. and the avail-
ability would be 93734 and 109040 Gwh. The Committee would also 
like to point out that there is not a single State or Union Territory 
in the country where the supply of power has kept pace with its. 
reuil-ements and what CftWleS more concern is that the shortage is 
likely to persist for the years to come. 

2.287. The Committee note that particularly in the States of 
Raryana, Uttar Pradesh, Punjab, Madhya Pradesh; Maharashtra; 
Rajasthan; Kamataka; lamil Nadu and West Bengal, the gap bet-
ween the availability and the anticipated requirement at the end of 
1978-7.9 wHl continue to be very wide. Thus the total power picture 
that emerges is one that cannot but causes great deal of anxiety. 

2.268'. The Committee find that according to pre~nt indications, 
the installed generating capacity at the end of March, 1978 is expect-
ed to be 24.000 MW, whereas the 10th Annual Power Survey had 
anticipated the installed capacity as 25004 MW at the end of 1977-78. 
According to the assessment made by the 10th Annual Power Survey, 
the energy reuirements for the years 1978-7.9 would be 111796 MKWH 
which is likely to go up to 185()64 MKWH at the end of 1983-84. 
Based on these projections of reqUirements of energy made by the 
lOth Annual Power Survey, the Central Electricity Authorit~ has 
made a study of the capadty requirements of power and aCcO~mg to 
their !!Itudy a capacity of 22,000 MW will have to be adde~ In the 
next five 'years (j.e. 1975-79 to 1*-83) to meet these :requirements. 
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The projects fen- gene_tinr this additional capacity have been idend~ 
t6ed by the Central Electricity Authorit~ and the status of the sanc~ 
.'ion of these projecti is as follows:-

I. On gain" sehemes . 

2. Sanctioned schemes . 

3· Suggesr"d new hydel S"h('tnel 

4. New Thermal Schemel 

TOTAl. : 

MW 

5400 

2U79' 5 

2.269. According to the Ministry of Energy, a Working Group ha. 
"been constituted to formulate the power programme for this period., 
and the power plan for 1975-7,9 to 1982--83 is still under formulation. 
This Group is considering various aspects like demand for power, 
performance and reliability of generating units, reserves required. to 
ensure reliable power supply, transmission and distribution losses, 
system load factors, etc. which are relevant to assess the require. 
ments of generating capacity realistically, besides other aspects of 
requirements of installed capacity to meet the load demands ade-
quately at the end of the 5-year period, matching transmission, 
distribution and RE programmes, funds required for the powe. 
programme and the year-wise phasing of funds, organisational cap~ 
abilities to implement the power programme, adequacy of manu-
facturing capability of heavy electrical and other equipment anti key 
materials etc. The precise capacity addition required during the 
next 5-Years will emerge from these considerations. 

2.270. The Committee observe from the study carried out by 
·C.E.A. that the projected additional capacity of Z!OOQ MW, the on-
going schemes and the sanctioned schemes would together provide 
16467.5 MW and for the rest certain new hydel and thermal projects 
will have to be considered. 

2.271. The Committee also note that the basic objectjve of the 
power plan for 1978-'19 to 198U3 is to achieve self-suftlciency in the 
next seven years. While the Committee welcome the objective of 
the Government to achieve self-81lIiclency in power in the next 
seven years, they caDnot help observing that in this fielld the past 
performance had not heeD inspiring or encouragin, to lend optimism 
'regarding achievement of this objective. There had been wide gap. 
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between targets fixed and the actual achievement in Plan after Plan. 
The Committee hav.e dealt with this matter elsewhere in the Report. 
It would suflice here to point out that all impediments noticed in the 
past coming in the way of achieving the declared goals will have to 
be ruthlessly removed so as to ensure that the targets once fixed are 
achieved in full without fail. The Government will have to ensure 
that on-going schemes and the already sanctioned schemes are com· 
pleted by the target schedules which would provide as much as 164t7 
MW of power. The Committee need hardly emphasise that the funds 
for the schemes will have to be provided on an assured basis and 
adequate organisational capacity created and develOped well in 
time to sustain the tempo of progress and that there should be close 
and strict monitoring of the project schedules in clo:;e coordination 
between the concerned authorities and above all an Wlwavering 
determination to achieve the targets. As regards new schemes, they 
should be so selected that the benefits of these schemes do become 
available within the seven years period. 

2.272. The Committee need hsrdly repeat that power being the 
basic infra-structure for the overall development of the economy, 
Government would give the highest priority to this core sector and 
thereby provide the necessary impetus for the rapid growth In 
industrial and agricultural fields. 

D. National Energy Policy 

2.273. The Estimates Committee in paragraph 9.42 of their 39th 
Report (1972-73) have observed that apart from eft'ective coordina-
tion, it was also necessary to formulate at the Central level a Natio-
nal Power Policy and prepare long term plans for power develop-
ment extending over a period of at least 15-20 years as power gene-
ration schemes and also schemes for mining coal. manufacture of 
equipment etc. had long gestation periods of over five years. 

2.274. Government in their action taken replies furnished in De-
cembf'r; 1973 had iT.ter alia stated that the observations of the Com-
mittee had been noted. There was already general agreement as 
regards the need for preparation of long-term plan for power genera-
tion extending over a period of at least 15 to 20 years. 

2.275. During the cours of the debate on the Electricity (Supply) 
Amendment Bill on the 4 November, 1976, in the !..ok Sabha, Mem-
IQers made references to formulating the National Power Policy, and 
the Minister of Energy, while replying to the debate on the Bill, stated 
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that Government would be interested in evolving a national power 
policy. ! ._ 

2.276. Spelling out the details of the National Energy Policy, the 
Secretary, Ministry of Energy, during evidence, stated: 

"The Government have formulated the National Energy Policy 
and the Parliament has also been informed. The salient 
features of the policy are-

1. Policy envisaged, coal as the principal source of energy 
to the extent practicable and economic. 

2. Achieving self-relience on oil to the extent possible by 
maximising indigenous production and reducing imports 
and consumption. 

3. Conservation of energy and energy resources. 

4. Priority for improving rural energy needs. 

5. R&D activities to develop new sources of energy. 

2.227. The Secretary, Ministry of Energy, stated during evidence 
that the Policy had come before Parliament in the context o£ a Ques-
tion answered in the Rajya Sabha on 12 August, 1976. 

2.278. To another point raised by the Committee that the National 
Energy Policy could not come in reply to a Question, the Secretary, 
Ministry of Energy stated: 

"There was 'Some discussion whether the Minister would like 
to make a formal announcement or statement in the House 
but the view held was that since energy policy was based 
on Fuel Policy Committee Report and already laid on thE 
table and copies made available, there would be no parti-
cular urgency or need to make any special announcement 
in the House. 

2.279. Later, through a written reply furnished in March, 1977 the 
Ministry of Energy informed that the main components envisaged in 
the energy policy were indicated by Minister of Energy in his reply 
to a Question in Rajya Sabha on 19 August, 1976. The Policy as for-
mulated by the Government was also laid on thf" table of the Rajya 
Sabha on 12 August, 19'76 in fulfilment of assurance given in the 
Rajya Sabha in reply to questions answered on 27 February and 20 
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March, 1975. The Ministry have also furnished a note explaining the 
National Energy Policy, which is reproduced below:-

The Fuel Policy Committee was appointed by the Govern-
ment of India in October, 19'7() with the following terms of reference: 

(a) Undertake a survey of fuel resources and the .egional pat-
tern of their distribution. 

(b) Study the present trends in exploitation and use of f.uels. 

(c) Estimate perspective of demand by sectors and by regions; 
and 

(d) Study the efficiency in the use of fuel and recommend; 

(i) the outline of a National Fuel Policy for the next 15 
years. 

(ii) the pattern of consumption and, measures. fiscal 
and otherwise which would help the best use of 
available resources; and 

(iii) the measures and agencies to promote the optimum 
effiCiency in the use of fuel. 

The Committee submitted an Interim Report in May, 1972 
which covered the Fifth Plan period. Subsequent to the 
submission of the interim report, there were several 
changes in the economic situation within the country and 
in the international situation in regard to the supply and 
the price of oil. The Committee, therefore, re-examined 
its earlier conclusions and recommendations and also ex-
tended the period of their supply upto 1990-91. The final 
report of the Committee was submitted in August, 1974. 

Discussions with the various Ministries/Departments were 
initiated immediately after submission of the final report 
of the Fuel Policy Committee to consider its conclusions/ 
recommendations. In addition to the discussions relatmg 
to specific recommendations of the Committee, consider-
able thought was also devoted to the general problems of 
energy. The steep increase in the priCe of oil since 
October, 1973 and the consequent changes in the wodel 
energy situa.tion had their impact on the en-ergy economy 
of the country. In view of the fact that energy is one 
of the basic inputs for economic growth and well-being 
of the people, and well integrated energy programme 
is in dispensable fot' the rapid progress of economic deve-
loptment, it was considered opportune to use the occasion 
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to formulate a coherent and well thought-out energy which 
would guide the energy economy of the country on the de-
sired lines, and ensure the availability of energy to all 
sectors of the e::onomy in adequate quantities and at the 
least cost. Accordingly, a. comprehensive policy for the 
energy sector, based on the recommendations of the Fuel 
Policy Committee, was formulated for the consideration of 
the Government. Government have now approved the 
broad components of the energy, and also taken decisions 
on the specific recommendations made by the Fuel Policy 
Committee. 

The main components of the energy policy accepted by the 
Government are indicated below: 

(a) To the extent practicable and economic, coal shall be 
the principal source of energy in the country, and there-
fore, its exploration, exploitation and utilisation should 
he programmed accordingly. 

(b) The policy for oil shall be to reduce the quantity of 
imports and to maximise indigenous production. 

(c) Use of oil shall be substituted wherever technically 
and economically possible, by other forms of energy. 

(d) The rate of growth of electricity production should be 
adequate to meet future needs, including the additional 
demands arising from the use of electricity in p'lace of, 
oil. 

(e) Electricity production should be based on the use of 
hydro-power, coal and nuclear energy. 

(f) The policy relating to commercial forms of energy 
should be reviewed every year in the first instance. 

(g) A study of the transport system, in terms of energy 
needs, should be made so as to plant the future growth 
of this sector. 

(h) Meeting rural energy needs shall be given high prio-
rity. 

(i) A rapid increase shall be made in the use of bio-gas. 

(j) The social forestry programme shall be implemented 
more effectively. 

(k) Alternative fuels to kerosene should be provided and 
consumption of kerosene discouraged, particularly by 
the use of the price mechanism. 

(1) Energy production and utilisation must he made as effi-
cient as possible. 
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(m) The prlcmg for energy should be such that at a rea-
sonable level of operating efficiency and adequate retura 
to the industry is guaranteed, and it is able to generate 
large funds for development purposes. Prices should 
also promote the desired pattern of energy use and 
provide energy conservation. 

(n) The non-conventional energy sources like solar and 
geo-thermal energy, bio-gas, tidal power etc., should be 
developed with the greatest priority to solar energy 
and bio-gas. 

(0) The R&D programme relating to energy should be pur-
sued vigorously. 

(p) Implementation of the energy policy should be ade-
quately monitored and frequently reviewed." 

2.280. The Secretary, Ministry of Energy, further during evi-
dence, stated: 

'e ••.• In the implementation of this policy, we are at the task 
of preparing 20 papers and already 4 or 5 pape~s are 
ready ... ." 

2.281. The Ministry of Energy in their Annual Report (1976-'i7) 
haVe stated that the implementation of the various components of the 
energy policy requires inter-action between several Ministries/Orga-
nisations in the Centre. Discussions have been taken up with the 
concerned Ministries!Organisations to work out the detailed propo-
sals in regard to implementing the major components of the above 
policy. 

2.282. To a specific question drawing attention of the SecI'etary. 
Ministry of Energy to the statement of the Minister of Energy on 4 
November, 1976, in Lok Sabha, regarding evolving a National Pow!:'r 
Policy, the witness stated:-

" ...... A formal of it has been laid down and priority for coal 
is there. There this concept of National Power Plan 
comes in." 

To a suggestion that a White Paper on Power Policy be prepa:-ed, 
the witness added:-

"It is a good idea, Sir. We should take about 3 to 6 months on 
r'this. One on coal is now ready for 10 years." 
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2.283. The Minister of Energy in reply to the discussion on De-
mands for Grants of his Ministry in Lok Sabha on 14 July, 1977 stated 
"we are preparing an adion plan for adding to installed capacity 
with a view to achieving self-sufficiency in meeting the power de-
mands at least by the end oft the Sixth Plan." 

2.284. The Committee would like to point out that there is a clear 
statement made by the thell Minister of Energy in the Lok Sabha 
on 4 November; 1976 that the Government are interested in 'evolving 
a national power policy'. It appears to the Committee that there is 
some mixup between having a National Power Policy and a National 
Energy Policy. While admittedly power, being a source of energy 
it would be covered by National Energy Policy, the Committee have 
to point out that Government as such have not brought out any White 
paper or official document spelling out in detail even the National 
Energy Policy. 

2.285. What is available, is a statement which has been laB on 
the Table of Rajya Sabha on 12 August, 1976 by GoveJ'nment in res-
ponse to an Un starred Question asking for details of decisions taken 
by Government on the report of the Fuel Policy Committee. A !ler-
usal of the detailed statement laid on the Table indicates that in the 
case of power the Fuel Committee had relied on whatever limited 
data was made available to them by the Central Power Commission, 
nuclear power authorities etc. They had clearly pointed out in seve-
ral !Jlaces the need for further investigation and survey with a view 
to update the data and prepare perspective plans in depth. This 
does not appear to have been done. Besides. the Committee consi-
der that the N ationa} Power Policy should cover in detail the role 
allotted to hydel. thennal and nuclear power, having regard to the 
overall economics of their generation, transmission etc. The Power 
requirements particularly for industrial development of backward 
areas and rural areas for the next 20-25 years have also to be pro-
jected in some detail in the National Power Policy. 

2.286. The Committee feel that it would have been more appro-
priate for Government to have brought out a White Paper on Energy 
so that there was a Nation-wide debate on this matter which has a 
direct and intimate bearin~ on the developmental requirements. 
The Committee in this connection note the statement of the Minister 
of Energy made in Lok Sabha on 14 July, 1977 in reply to the dil;-
cussion on Demands for Grants of his Ministry that "we are· pre-
paring an action plan for adding to installed capacity with a view 
to achieving self-sufficiency in meeting power demand.. at least by 
the end of the Sixth Plan." The Committee would like Government 



124 
to bring forward a White Paper on National Power Policy at the 
.earliest which would cover inter alia the projections of power 
requirements for the next 2~25 years and the extent to which 
these requirements would be met by hydel, thermal and nuclear 
poWeJ', etc. The White Paper may be placed in time before Parlia-
ment so that there is well informed discussion both inside and out-
side the House before the National Power Policy is crystallised on 
the basis of a national consensus, and the schemes for power for the 
Sixth Plan are at leut formulated in that perspective. 



CHAPTER UI 

TRANSMISSION /DISTRIBUTION SYSTEM AND LOSSES 

A. Transmission/Distribution System 

(a) .,.,.ansmiBsionIDiBtribu.tion Progra.mmes. 

3.1. The Estimates Committee in Paragraph 5.55 of their 39th 
Report (1972-73) recommended that in order to fix physical targets 
and outlays for the transmission programme in the Fifth Plan, ad-
vance action should be taken to finalise the generation and load 
demand of various regions and extensive studies should be under-
taken to decide the imp'ortant trunk lines within the State as well as 
the inter-State/Regional lines. 

3.2. In reply, Government stated in November 1973 that power 
flow studies corresponding to load and generation conditions envI-
saged in 1980-81 with a view to identifying important trunk trans-
mission lines at 220 KV and 4100 KV to be constructed in the State as 
well as in the inter-State/Regional lines had just been completed for 
all the regions. 

3.3. A Task Force for Transmission and Distribution for Fifth 
Five Year Plan had been set up under the Chairmanship ofi the thr·n 
Secretary, Ministry of Irrigation and Power for drawing up the T&D 
Programme for the Fifth Plan. This Task Force would take into 
account the programme and details of power generation and system 
foads in the Fifth Plan and beyond. The Task Force submitted its 
Report to Government in November, 1973. 

3.4. Asked to state the salient features of the Report of the Task 
Force on Transmission and Distribution Programme for the Fifth 
Plan. and the action taken by Government to implement its recom-
mendations, the Ministry in their written replies inter alia stated 
that number of recommendations related to building up planning and 
design c,apabilities in the CW&PC (now CEA) and the State Ele::tri-
city Boards. The Central Electricity Authority is being re-organised 
and strengthened with a view to enabling it to effectively guide and 
promote the power development programme in the country of which 
transmission and distribution is an integral part. A separate organi. 
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ntion has been created in the CEA for undertaking power system 
studies and framing guidelines for systems planning in respect of 
the transmission network. A separate post of Member (Power 
Systems) has been created in the Central Electricity Authority. This. 
.organisation would plan for the operation of the Regional Grid Sys-
tems and Regional Load Despatch Stations and would play an im-
portant role in guiding the working of. the Regional Boards. The 
Power Systems Organisation is proposed to be further strengthened 
in a phased manner to undertake studies on high voltage transmission 
.system and distribution planning. 

3.5. As regards tne distribution of Fifth Plan outlays between 
generation, transmission and distribution allocations have been made 
keeping in view the inter-dependent nature of these areas of power 
development and the progress of schemes in various parts of the 
'Country. 

3.6. Referring to the following important recommendations of. the 
Task Force, the Committee enqUired, what specific action had been 
taken by Government to imp1ement these recommendations:-

(i) To improve the reliability of power supply; 

(ii) Collectbn and collation of data by CW&PC regarding ope-
ration and availability of transmission lines; 

(iii) Creation of a suitable organisation at the Centre to coordi-
nate the procurement and supply of key materials and 
equipment. 

3.7. In reply, the Chairman, Bharat Heavy Electricals Ltd. during 
.evidence stated:-

"So far as transmission systems are concerned, the lines and 
associated sub-stations are all planned by the States and in 
the Central Electricity Authority, these proposals are 
examined and on that basis, all the lines are planned and 
executed." 

3.B. With regard to (i) above, viz. improving the reliability of 
power supply, the witness added:-

"The transmission reliability is, by and large, high enough but 
probably in regard to distribution, due to lack of another 
lI!Iource of power, there may be some defiCiency, but on the 
transmasion side, it is quite satisfactory." 
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3.9. With regard to (ti) above 1'6g: collection and collation of data 
by CW&PC concerning operation and availability of transmission 
lines, the witness stated:-

"In regard to collection of data etc. the States are maintaining 
all the data and it is being systematically analysed. But 
.. reprda fDter-State and inter-regional links, the regional 
Electricity Boards are now collecting the data very Syste-
matically and we propose to do it in a much better way, 
once the distribution facilities in the various regions come 
up to a satisfactory level." 

3.10. In regard to (iii) above, viz. creation of suitable organisation 
at the Centre to coordinate the procurement and supply of key mate-
rials and equipment, the Secretary, Ministry of, Energy, during evi-
dence stated:-

"We have a complete cell which deals with the timely avail-
ability of controlled and non-controlled items required for 
transmission and otherwise." 

3.11. To a query made by the Committee regarding coordination to 
be doen in the light of demand, the witness added:-

"We are doing for those items which are required to be import-
ed on which foreign exchange is to be spent. Coordination 
is being done. If 11 States want steel, we make a bulk 
indent. Coordination in the sort of screening is not being 
done." 

3.12. The Task Force in its Report also recommended that the 
Trunk Transmission lines at 220KV and above tentatively proposed 
to be taken up during the Fifth Plan may be finalised in consultation 
with the States' representatives. The constructio'1 and completion of 
Trunk Transmission lines at 220KW and above tentatively proposed 
commissioning dates of the connected generation schemes. 

3.13. Asked to state what action has been taken in this regard, 
and whether the work on construction of the trunk transmission 
lines as recommended by the Task Force has been undertaken and 
what progress has been made, the Chairman, Bharat Heavy Electri-
cals Ltd., during evidence, stated:-

"Transmission lines at 220 KV and above have all been finalised 
in consultation with the State Electricity Boards and the 
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been planned in such a way that they are associating them-
selves with various generating units. They are well-
coordinat"d and we are also making efforts to ensure that 
these lines are taken up in such a manner that they matdl 
with the commissioning of the generating units. 

By March, 1974, 13932 KMs of 220 KV lines have been com-
missioned, in 1974-75, 26'74 Kms and 1975-76 another 2600 
Kms have been commissioned. Between the remaining 
three years of the Plan we have programmed 3200 Kms in 
1976-77 arid 3,000 Kms. in the following years. 400 KV 
lines will be commissioned during 1978-79." 

3.14. The Sub·Committee of the Estimates Committee (1977-78) 
enquired whether there had been cases where the plant was ready 
for' commissioning, but power was not made available to consumers 
for lack of proper transmissionidistribution facility; and the re-
medial step's taken to avoid su:-h cases. The Ministry of Energy in 
their note (December, 1977) have stated thus:-

"Generally, the transmission network is ready fot evacuation 
of power by the time the generating stations nre commis-
sioned. There have been cases where the construction of 
the transmission lines had not progressed according to 
schedule. The construction of these lines is reviewed p'eri-
odically, in great detail with a view to identifying bottle-
necks and locating slippages. As a result of this close moni-
toring _he construction of the transmission network is 
generally sought to completed in time for evacuating 
power." 

3.15. The Committee note that in pursuance of the recommen-
dation made in their 39th Report (1972-73), regarding advance action 
to be taken to finalise the generation and load demand of various 
regions and undertaking extensive studies to decide the importallt 
trunk lines within the States as well as the inter-State/Regional 
lines Government are stated to have completed power flow studies 
corr~ponding to the load and generation conditions envisaged in 
1980-81 and id<.>ntified important trunk transmi. .. sion lines at 220 KV 
and 400 KV to be constructed in the States as well as in the inter-
State/Regional lines fot' all the regions. 

3.1S. The Committee further note that a Task Force for Tran&-
mission and Distribution Programme for the Fifth Plan had been 
set up to take into account the programme and details of power 
leneralion and system loads in the Fifth Plan aJIIl beyond. The Task 
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Force had made a number of recommendations relatine to buildina 
up planning and design capabilities in the CW&PC (Now CEA) and 
the State Electricity Boards, and data collection. The Committee 
note that the Central Electricity Boards, and data collection. The 
Committee note that the Central Electricity Authority is being re-
organised and strengthened with a view to enable it to effectively 
guide and promote the power development programme in the Coun-
try of which transmission and distribution is an integral part. A 
separate organisation has been created in the Central Electricity 
Auth()rity for undertaking power system studies and framing 
guidelines for system planning in respect of the transmission net 
work. A separate post of a Member (Power Systems) has been creat-
ed in the Cent~al Electricity Authority. 

3.17. The Committee have been informed that though gener.lIy~ 
the transmission network is really for evacuation of power by the time 
the generating stations are commissioned, there have been cases where 
the construction of the transmission lines has not progressed accord-
ing to schedule. The Committee are surprised that in a country which 
has been in continuous grip of power famine, leading to halting 
grow~h in the industrial and agricultural sectors, a situation should 
have been allowed to develop in which the tranmission net work did 
not progress according to schedule resulting in delayed evacuation of 
power from the generating stations. That such cases should have 
arisen at all in an ample proof to show that in the scheme of power 
development, transmission\distribution systems have not been pro-
perly integrated. 

3.1S. The Committee note that the power systems organisation U 
proposed to be strengthened to undertake studies on high voltage 
tranw.nission system and distribution planning. They desire that these 
studies may be undertaken at an early date to facilitate efficient ancr 
economic execution of high voltage transmission and distribution 
schemes. 

3.19. The Committee note that for creation of suitable orgaal .... 
tion at the Centre to coordinate the procurement and supply of key 
material and equipment Government haVe a cell dealing with the 
timely availability of c~ntrol1ed and non-controlled items required' 
for tmlsmissionl and othet'!Wise. The Committee stress that the 
cell responsible for deaUng with the supply of by materials should" 
maintain greater coordination with the state Electricity Board and 
assist them in timely proeurem.ent of materials for transmillioD .-
distribution systeDli. 
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3.20. The Committee note that the Task Force for TranPnluioa 

end Dlgtrlbution Programme in their Report had also recomm8llde4 
that the Trunk Transmission lines at 220 KV and above prOPOsed 
to be taken up during the period 1974.-75 to 1975-79 might be finalised 
in consultation with the States' representatives and that the construc-
tion and completion of the various links should be planned so as to 
strictly match_ with the commissioning dates of the connected genera-
tion schemes. The Committee note that these transmission lines had 
been finalised in consultation with the State Electricity Boards and 
construction and completion of these lines and 'generally been plan .. 
ned in such a way that they matched with the commissioning of 
various generating units. The Committee would like a close watch 
to be kept on the actual execution of the programmes for the cons-
truction of the transmission lines and distribution net work so that 
there are no slippages and their completion is synchronised with 
if not completed well ahead of the commissioning of the concerned 
generation schemes. .. 

(b) Laying of transmiSB'ion!distribution lines. 

3.21. During the tour of the Study Group III of Estimates Com-
mittee to Eastern Zone in September, 1976, thp Study Group were 
informed by the Sikkim Goverrnment that the responsibility for lay-
ing the transmission lines for carrying the generated power has not 
been clearly svelt out. At one time, the Sikkim Government wanted 
to undertake this responsibility themselves but later on they had 
passed it on to CPWD. The transmission line should be ready 
a short while before the commissioning of the Hydel Project (Lagyap 
Hydel Project). 

3.22. Asked to state what measures have been taken or are pro-
posed to be taken to ensure that transmission system is got ready 
concurrently with the completion of power projects, the Ministry 
'of Energy in their written note have stated that the works on the 
va:'lOus transmission lines required for the transmission of the power 
from new power porjects under construction and for the strengthen-
ing of the existing transmission network are in progress. A power 
Systems Monitoring Directorate has very recently started function-
ing in the C.E.A. to monitor the progress of the trunk transmission 
lines and inter-State Regional lines under construction and to render 
assistance to the States in removing bottlenecks, if any, so as to en-
-sure the timely completion of these lines. 

2.23. In so far as the transmission programme for the Sixth Plan 
\s eon~med the necessary power system pbnning !tUdies have al· 
ready been 'initiated. The States are being associated with these 
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"Studie$ at approptiate stages with a view to enable them to simul-
taneouslyfonnulate their Plan proposals within the overall frame-
woI'k of EHV network evolved. Such an arrangement would enable 
formulation and clearance of transmission projects within the limited 
time available. 

.. 3.24. The Committee are glad to note that a Power Systems Meni-
ioring Directorate bas recently started. functioning in the central 
Electricity Authority to monitor the progress of the trunk transmis-
sion lines and inter-StateJRegional lines under construction and to 
render assistance to the States in removing bottlenecks, if any, SO as 
to enSUre the timely completion of these lines. The Committee would 
like to judge the working of the Monitoring Directorate by the results 
it achieves of ensuring that the transmission lines for the projects 
under construction are completed well before the commissionin& of 
the projects. 

3.25. The Committee note that necessary power system planniDc 
studies have already been initiated in so far as too transmission pro-
gramme for the Sixth Plan is concemed and that the States are 
being associated with these studies at appropriate stages with a view 
to enable them to simultaneously formulate their Plan proposals 
w!thin the overall framework of EBV network evolved. The Com-
mittee note that advance action has been taken for planning the 
transmission programme for the Sixth Plan in consultation with 
State Authorities. They have no doubt that such an arrangement 
should enable the formulation of well thought out transmission pro-
grammes and their clearance and implementation in time. 

" B. Transmission/Distribution Losses 

Transmission/Distribution Losses 

3.26. The Estimates Committee in their 39th Report (1972-73) 
dealt with the question of transmission/distribution losses in detail. 
In paragraph 5.72 of the Re~rt the Committee expressed their dis-
tress that the Transmissionfdistl'ibution losses in the country were 

-of the order of 18 to 25 per cent (and in some States like Punjab 
as high as 34 per cent) while in other countries such losses were in 
the range of 5.7 to 12 per cent only. 

3 .. 27. In paragraph 5.73 and 5.74 the Committee expressed the 
view that there wa'S imbalance in the planning of generation vis-a-vis 
transmission and distribution resulting in not only poor voltage con-
ditions but heavy losses in transmission and distribution. 'nle Com-
mittee pointed out that investment in transmission and distribution 
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facilities in the country had remained much lower than the desired 
level and this was one of the chief reasons contributing to higher 
percentage of losses. 

3.28. In paragraph 5.76 the Committee also pointed out that to 
reduce transmission/distribution losses optimum performance of 
power system was necessary and recommended that there should be 
a continuous watch over efficiency of operation in the generation, 
distribution and transmission system. After observing that the ques-
tion of making each Divisional Engineer responsible for this purpose 
had been taken up by the Centre with the state Governments, the 
Committee desired to be apprised of the final outcome in this regard. 

3.29. The Committee also drew specific attention in paragraph 5.78 
to the following points of action recommended by the Power Economy 
Committee regarding transmission and distribution losses: 

(i) Improvement in the transmission and distribution system 
designs by-

(a) selection of transformers with reference to expected 
load cycle so as to obtain minimum total fixed and vari~ 
able losses; 

(b) use of low iron loss transformers, particularly for rural 
areas and areas of low load factor'; 

(c) reduction in the number of power transformation stages; 

(d) improvement of power factor-installation of capacitoI'l 
etc., at appropriate loca,tions; 

(e) selection of appropriate sizes o,f low tension feeders keep'~ 
ing in view their lengths and load required to be carried. 

3.34. In their action taken replies on these recommendations the 
Government in November, 1973 informed the Committee that the 
question of reducing the transmiSSion and distribution losses had 
been constantly engaging the attention of Government. According 

. to the field studies then carried out, the main reasons fOr losses 
wel'e-the inherently low power factor of agricultpral pumping 
loads end lengths of sub-transmission and distribution lines in rural 
areas. Wherever there had been extensive rural electrification, the 
power losses were found to be high. It had been found from field 
experiments that by improving the power factor by installing shunt 
capacitors the losses were reduced by nearly 50 per cent in such cases. 
The Ministry (Ministry of Irrigation and Power) had urged the 
State Electricity Boards that the installation of capacitors should 
be made obligatory with all agricultural pumping sets. The Boards 
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had also been requested to undertake detailed studies in their syB-
terns and take urgent measures to bring down the losses to a figure 
below 14 per cent. Expert assistance in these studies was being given 
by the Central Power Research Institute where required. 

3.31. The Government also stated that the Rural Electrification 
Corp'Oration had instituted special Loan called 'System Improvement 
Loans' specifically for strengthening existing distribution systems so 
as to minimise the losses and improve system performance such as 
voltage conditions and reliability. These loans would enable the 
State Electricity Boards to implement the suggestions made by the 
Estimates Committee regarding Improvement by adoption of appro-
priate voltages, conductor sizes, operating methods etc. 

3.32. The Committee were also infonned that Regional Load O. 
patch Stations were being setup in all the regions for ensuring opti-
mum performance of the power systems in the country. The Load 
Despatch Stations would also enable continuous watch being kept 
on the efficiency of operation in the gener'ation and transmission 
systems. 

3.33. They also stated in a written note furnished in November, 
1976 that the following guidelines had been issued: 

(i) setting up of special units in the State Electricity Boards 
to prepare schemes for reduction of losses and ensure 
timely implementation of val"ious items of work; 

(ll) Amendment of Board's conditions of supply to make it 
obligatory on the part of the inductive motive power con-
sumers to install shunt capacitors at their terminals before 
new power connection are given; 

(iii) Installation of metering equipment for identification tA 
lines with higher losses and initiation of measures for their 
reduction. 

(iv) Erection of new transmission lines and sub-stations to re-
lieve over-loaded lines, changing of conductors of the exist-
ing lines, relocation of sub-stations and rearrangement of 
existing L. T. System. 

(v) Installation of H.T. capacitors at various Grid sub-stations 
or improving voltage conditions to reduce loading of the 
transmission lines. 

(vi) Setting up of Vigilence squads comprising Board's Engi-
neers and Police Inspectors to conduct surprise inspection 
to check pilferage of energy. 
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(vii) Provision of double compartment meter boxes in the con-
sumer's premises to prevent tempering with the meters. 
The compartment housing the meter is to be permanently 
locked and sealed and the lock is to be broken for access 
to the meter. 

(viii) Provision of cut-outs after the meter to avoid direct tap-
ping of power. 

(ix) Use of zig zag and numbered seals on the body of the 
meters, terminal covers and for sealing the cut-outs to 
prevent pilferage and to keep an account of seals and to 
detect fake seals. 

(x) Use of PVC multi-cOTe cable as service mains instead of 
single core V.I.R. wires to make direct tapping very ob-
vious. 

(xi) Provision of potential links inside the body of the meter 
instead of under-terminal cover to prevent tempering with 
the meter. 

(xii) Regular check readings by the engineers of the Board at 
different levels and sending reP'Orts of check to the Billing 
Unit for verification with the reading furnished by the 
field staff. 

(xiii) Monthly reading of agricultural consumers with the read-
ings of other similar consumers of that area and investiga-
tions carried out in respect of doubtful consumers. 

3.34. As regards the recommendations of the Power Economy 
Committee, Government in their action taken replies stated in Nov-
ember, 1973 that the recommendations of that Committee were com-
municated to all State Electricity Boards for implementation. In res-
pect of transmission and distribution losses most of the State Elec-
tricity Boards including Andhra Pradesh, Haryana; Kerala; Madhya 
Pradesh; Maharashtra; Orissa, Punjab, Tamil Nadu had Planned/are 
planning to take the following measures for improving the resp'ective-
power systems: 

r 

(i) Installation of L.T. Capacitors with the induction motor of 
tubewells industrial consumers ,etc. The Board had even 
indicated'the rating of capacitors for different sizes of 
meters 

(li) Improvement in the existing layout of the systems. 

(iii) Setting up the sub-stations at the Centre of gravity of 
loads. 
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(iv) Rigorous checking and caliberation of meters at consumers" 
end. 

(v) Amendment to the provision of the I.E. Act 1910, so as to 
provide powers for the Board Engineers to deal with cases 
of theft of energy. 

3.35. Asked to intimate the achievements as a result of measures 
taken to reduce the transmission losses in electricity, particularly in. 
rural electrification system, the Ministry of Energy in their written 
replied furnished in November, 1976 have stated that power losses in 
the country as a whole have been increaSing mainly due to massive 
work undertaken in the field of energisation of p'Wnpsets, and rural 
elec.trification without cort'esponding reinforcement in the sub-trans-
mission and distribution net works. The quantum of percentage in-
creaSe of losses over the previous year was, however, decreasing 
rapidly inspite of implementing large scale rural electrification and 
pumpset energisation programme, as would be evident from the 
following table: 

Year Percentage Percentage Villaae" elec- PUlnp leu en-
10IIeI increase in lones trifled during crgiscd during 

over the pre- the year the year 
vious yC'ar 

1971-72 18· 75% 1'~5% 1'1'5'1 27'!l77 

1972-73 Ig' 94% I' JO~~j 1"'18 RB4485 

1973-74 510'46% 0'52% 1714' R,p 859 

197.·75 20'48% 0'011% I~~ I &taSs 

Nol' : Percentag:' loss in 1970-71 was '7' 5% 

3.36. The Ministry 'also< stated in their written replies that the-
measures taken to reduce, the loss had definite impact in arresting 
substantial increase in losses. 

3.37. Asked to state the specific reason'S as to why the percentage 
of losses had inereased over the percentage' of 1970-71, viz., 17;5 per 
cent and wliat remedial measures had been tslken or proposed to be 
taken to arrest the substantial increase in losses, the Secretary, Min-
igtry o.f Energy, during eVidenCe nn 27th December 1978 stated: 

'iT " ',' /" ,'.: ' 

''The::'follOWing 'aS4lJeets led to increase, in 10$S1-
, , 



136 

2. Technical dissiptaltion which takes place. It we had put 
sufficient inputs to strengthen the system and if we had 
put in enough investment then they would not have ad-
verse trend which has staI'ted. 

3. Rural electrification which is increasing. With rural elec-
trification we had larger length of Tow voltage line with 
relatively low loads. 

So far as hUman element is concerned the number of States , 
have taken vigorous steps by taking the help of DIG 
Police, like checking tickeUess travellers. They go and 

raid and expose people. Now the burden of p'I'oof is on 
the party which has over-consumed power. All this has 
brought good results. 

"Technological improvements have been made. With the new 
:Annual Plan we are insisting that every State must make 
some special provision to tone up' the system. About 700 
crores of rupee are to be invested on this aspect alone to 
minimise which can be worked on a technical way. 

In the case of rural electrification which is now being insisted 
upon, more and more motors, should have testors fitted 
into them BJld also that feeders of 11 KV and other simi-
1M" levels are being installed. 

There Is a counter pull of increased electrification of villages. 
13 lakh p'Umpsets have to be installed in the Fifth Plan 
and then there will be 35 lakh pumpsets in all 

In 197f.75, All-India figure has come down to 19.6 per cent. 
Theta is only a marginal increase over the figure of last 
year. But it we have to take into account that, perhaps 3 
lakh pumps were energised, it has improved over 19.6 
per cent." 

3.M. To a query by the Committee as to which State was topping 
in transmission and distributlon losses, the witness added: 

"In 1974-75, it happens to be TrlJ1lll'a. with 31 per cent and 
Rajasthan with 30 per cent. When we take this into ac-
count we have to see the nature of the load. Rajasthan 11 
not so developed in the industl1.a1 load and therefore, itl 
distribution ~ are long spread. tt 
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3.39. In reply to a further query about Mahal"ashtr&'. percentaea. 
and that of Tamil Nadu, the witness stated: 

"Maharashtra-20.22 per cent. 

Tamil Nadu-21.06 per cent. 

West Bengal-9.5 per cent-it is having much of industr1alload 
compared to rural load. It is a compact state in size also. 

3.40. As to what percentage was due to technical improvement, 
the witness stated: 

"Technical assessment is tha,t having regard to the characteris-
tics of the load perhaps we can't go below 1 per cent in 
any case. Even in advanced countries 8 to 9 per cent is 
obtaining. Below 14 pel" cent it would be difBcult. A stage 
may come when it is cheaper to have even below 14 per 
cent than to have to go in for corrective measures. It 
would become much more expensive." 

3.41. On the specific question of vigilance against theft of energy, 
the Secretary, Ministry of Enel"gy stated during evidence: 

"In practically every State, they have very much intensified 
the entire vigilance machinery. Some have DIGs and 
some Superintendents of Police. -ltaids are being made. 
When we meet them, we get acquainted with these steps. 
A lot more is being done." 

3.42. On a point raised by the Committee about the theft of 
transformers and the steps that were being taken to check this, the 
Secretary, Ministry of Energy, during evidence state: 

"So far as the corl"ective action Is concerned, vigilance side haa 
been strengthened and the laws also are being made vigo-
rous by the State Governments so that if anybody is 
found in possession of this equipment, the burden of proof 
is 00 the party. We have reports that things aI"e nOW" 
better than they used to be." 

3.43. Explaining the position further, the Ministry of Energy 1ft. a 
subsequent written note furnished in April, 1977 stated: 

"Certain guidelines have been issued by CEA and several 
States have constituted Vig1lan:ce Squads and special cella 
for detecting thefts of energy by the consumers. Verifica-
tions of inaccuracies in meters and their replacement by 
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caliberated meters, provision of double compartment meter 
boxes, provision of cut-outs after meters using zig-zag 
and numbered seals, use of PVC multi-core cable for ser-
vice connections and providing of potential link inside the 
meter are the measures adopted to have correct meter read-
ings. 

Wherever malpractices have been detected by the Vigilance 
Squads the State Electricity Boards have instituted legal 
proceedings. 

Though it is not possible to precisely quantify the reduction in 
losses achieved, yet through the above measures the Statu 
have reported significant increase in their revenues." 

3.44. The Sub-Committee of Estimates Committee (1977-78) asked 
the Ministry of Energy to furnish a note on the incidence of theft of 
transformers and the remedial measures taken. The Ministry of 
Energy in their note (Jan. 1978) have sent the following statement 
for the year 1975-76, indicating thefts of material which includel 
theft of transfonners in various State Electricity Boards. 

81. 
No. 

I 

2 

3 

.. 
5 
6 

7 
8 

9 

10 

II 

;' ..• 

Theft of Materials for the Year 1975-76 

NllDle of the State Electricity Number of To I. I Value of matr- Value of Tum-
Board cues of theft riab stolen fCJm".ers ~lc1tn 

including TrBTII-
formers 

----_._--
R •. Ra. 

Oujara-t SEB 185 ."I,gOO '5,.9! 

Madhya Pradesh SEB , 175 5,15,!8g 1,25,67 1 

Xarnatab SEB 119 6g,4!8 6,490 

Andhra Pradelb SEB ~ '791 S,1I7.a.?5' 115 r 52,3(10 

Haryana SIm 451 Ill, 79,48" 61 8.!20,f81 

Maharaahtra SEB 168 J ,57,606, J 5 ' !l0,!>4° 

West Bengal SEB pI 19,46,196 "', \2,(197 

Tamil Nadu SEB 1010 10.10,536, 55 

Himachal Prad~~h S~ 13 61,830 

Kf'rala SEB ~4 18.301 "9 
rTU' 

Meghelaya SEB • -T 1.8 42,429" 0 •. Nil 
~ .~ .~.!.. . 

Uttar Pt...s.h .&SB ".' ~ :: : ... NotllMw. (1601 NOl.) 
<I; r(" ',. RI, !lIZ lakh. 
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3.45. In a subsequent note (February, 1978) the Mi.nistry have sent 
the following statement for the year 1976-77 and from 1st April, 1977 
to 30th September, 1977, indicating theft of transformer in varioU8 
rune State Electricity Boards. Information regarding the other State 
Electricity Boards is being collected and will be furnished .hartly. 

Year 1976-77 1-4-77 to 30-9-77 Relllarka 

SI. State No. of Estimated No. Amount 
No. thefts COlt (Rs.) (Ra.) 

---_ .. _.-
II 3 .. 5 6 7 ._-_ ..• 

J Punjab. 1?8 681136 58 155a80 

II Goa Nii Nil Nil Nil 

1I Tamil Nadu Nil Nil Nil Nil 

.. Delhi 28 I' 8,5 lIo£ 11 lath. .tupto lIJlt Dec .. 
77· 

5 Keral •. Nil Nil Nil Nil 
6 Gujarat 115 1()79115 •• 1.6660 

7 West ~ngal 76 N. A. 80 NO 
8 Assam Nil Nil Nil Nil 

9 Maharashtra . Nil Nil Nil Nil Intimated thClul!h 
there is no lo~s 
orunit as 1Iuch. 
there have 
been theft of 
tranl formen 

oil and coib. 

3.46. T~e Ministry have also stated in their note (February, 1978) 
that the State Electricity Board extends transmission and distribu-
tion lines and erects sub-stations in remote areas of the State for tak-
ing power supply to viliages and to agriculture pump sets. These 
extensive trMSmissionand distribution systems are exposed and 
liable to depredation by anti-social. elements. The CQPper \\Sed in the 
distribution system and inside the transformers are the main attrac-
tion for the nWlcreants. 

3.47. Whereas the penalties have been stipulated under the I.E. Act 
for theft of energy, malicious use of energy, tampering of. meter and 
interference with the works of the supplier, the 'theft of departnlen-
tal materials are cover.eC! by the Indian Penal Code and the State 
Electrfcity 'Boards are reqttfred to foUow the same procedurea. appu.. 
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cable to any other person whose property has been stolen. With. 
view to control pilferage of departmental materials, some State 
Electricity Boards have created Vigilance Squads which not only 
takes steps for detection of theft of energy but also in' respect of theft 

, .of materials. 

3.48. The question of providing special identification to the mate-
rials used by the Board either by stamping 'Or reftriction of certain 
sizes of conductors for the use of the Board was examined so that 
the possession of such materials could be made an offence. But in 
view of the practical difficulties in implementing such a measure the 
idea has not been perused. 

3.49. Controlling of theft of materials belonging to the State 
Electricity Boards needs special attention by the law enforcing autho-
rities within the State as, such thefts not only involve loss of. material 
but also interruption of power supply to thousands of consumers 
which in turn affects food and industrial production. The State 
E1ectricity Boards by themselves cannot cope with this task as it is 
will nigh possible for them to provide watch over the thousands of 
Kms. of transmission and distribution lines and sub stations spread 
all over the State. It is only with the co-operation of the public, the 
police and other administrative authorities of the State that the theft 
of materials belonging to the Boards can be brought under control 

3.50. Remedial measures taken by few State Electricity Boards I 
Undertakings are as follows:-

1. The transformers are welded to the base for making it diftl-
cut to dismantle or dislodge the transformer. 

2. The bolts used for fitting the leads to the transformer are 
rivetted and thread portion of the bolts are punched mak-
ing it difficult to remove the leads. 

3. Totally sealed and fully covered welded transformer having 
no drain cocks are adopted. 

4. Intensive patrolling of the line during the off agricultural 
season. In this case help of police is being obtained. 

3.51. Asked to state whether any study had been made regarding. 
any optimum level to which the los,. could be reduced and what 
action had been taken or proposed to be taken to reduce the losses, 
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wherever they were found to be above the optimum level, the Secre-
4:ary, Ministry ot Energy during evidence on 27-12-76 stated: 

"We are making studies, to identifying causes for the outages. 
This question is about loss in transmission. What has been 
suggested is ground level exercise in relation to each. The 
State Electricity Boards have now set up separate Chief 
Engineers in rural electrification-that is the starting point 
for this, there is a lot of consciousness and· even the Prime 
Minister in NDC referred to this factor; there is now 
better consciousness than there was before and there is 
going to be an overall limit though we may not be able 
to go down to 14 per cent or so. Even to reach 14 per 
cent we would need a lot of funds for which we are in 
dialogue with the Planning Commission." 

3.52. Later, the Ministry of Energy through their written note 
furnished in April, 1977 informed that so far no study had been 
carried out to determine the optimum levei'to which the losses could 
be reduced. The States had been advised to identify areas where 
the losses were heavy and where with minimal investment, losse. 
could be reduced to maximum extent and formulate system improve-
ment projects for these areas and implement them. For rural areas, 
loan assistance was being provided by REC for system improve--
ment schemes. 

System Improvement Loa.ns by Rura.l Electrificaticm CorporatiOft. 

3.53. In regard to the system improvement loans given by the-
Rural Electrification Corp~ration, specifically for strengthening 
existing distribution so as to minimise the losses and improve sy .. 
tem performance, t~ Ministry of Energy in their written replies 
fumshed in November, 1976' stated that the Rural Electrification 
Corporation up to 30th September, 1976 have sanctioned 55 system 
Improvement Schemes for a total loan assistance of Rs. 10.74 crores. 
An amount of Rs. 6.17 crores has already been released to the State 
Electricity Boards All the schemes sanctioned by the Corporation 
are in different stages of implementation. An assessment of the im-
provementi achieved cannot, therefore, be made at this stage; 

3.54. The Committee also drew attention of the Ministry of 
Energy to the recommendations of the Task Force on TransmisslOJr 
and Distr.ibution Programme set up in April, 1972, which, after 
analysing the technical reasons for comparatively high energy 
losses in the country, inter alia called for detailed studteJ by tho .. 
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State Electricity Boards which had not till then carried out such 
studies to reduce the losses. When asked to state the action taken 
by Government on this specific question of studies, the Chairman, 
BHEL durini evidence on 27-12-76 stated: 

"That was the position sometime ago. Now a number of 
States have come forward for system improvement and 
have set apart a sizeable amount for the purpose." 

3.55. Later, the Ministry informed the Committee in March, 1977 
'that the States which were yet to undertake detailed studies were 
as under: 

(i) Megbalaya; 

(ii) Nagaland; 

(iii) Tripura; 

(iv) Manipur. 

3.56. The Committee ill their earlier report in 1973 had expressed 
tbeir distress at the high incidence of 18 to 25 % of transmission/dis. 
tribution losses in the country, compared to 5.7 to 12 per cent in 
other countries. The Committee are of the view that inbalance in 
the planning of generation vis-a-vis transmission and distribution 
and investment in transmissionldistribution facilities not being up-
to the desired level were some of the factors responsible for such 
high losses and recommended a continuous watch over efficiency of 
operation in generation, distribution and transmission system. They 
also drew attention to the points of action recommended by the 
Power Economy Committee in regard to improvements in the 
transmission and distribution designs to reduce such losses. 

3.57. The Committee observe from the replies of the Govemment 
-that the main reasons for losses were inherently low power factor of 
agricultural pumping loads and long lengths of sub-transmission 
and distribution lines in the rural areas, and tbat wherever there 
had been extensive rural electrification, the power losses were found 
,to be high. 

3.58. The guidelines issued by Government to the State Govern-
ments for reducing transmission distribution losses include (i) set-
ting up of sperial units in the State Electricity Boards to prepare 
fthemes. (it) amendment to the conditions Of suttply to make It 
obligatory on the part of consumers to insta') shUDt capacitors (which 
w.1f brma doWtt the lG8s to 50) before neweoaneeticms at'e given, 
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{iii) erection of new transmission linea aDd luIMtatioas to ret1uee 
over loaded lines etc., and (iv) measures to prevent pUferage of 
energy and tampering of metering equipment etc. 

3.59. The Committee also note that the Rural Electrification Cor-
poration has granted loan assistance to States to the tune of Rs. 10.1« 
crores for 55 system improvement schemes till November, 1976. 

3.60. The Committee would have been haPPY if all these and other 
measures stated to have been taken by Government had brought 
about substantial reduction in the transmissionldistributlon losses. 
which the country can ill afford in the context of our critical enerry 
situation. T1le Committee, however, find to their dismay that since 
1970-71 the losses instead of coming down have been rising every 
year. In 1971-72, they were 18.75 per cent, compared to 17.5 per 
cent in 1970-71, then rose to 19.M per cent in 1972-73, registered 
further increase in 1,973-74 when it stood at 20.46 per cent and furtha 
rose to 20.48 per cent in 1975-76. 

3.61. The Committee have noted the claim of Government that the 
percentage increases in losses during these years have shown a down-
ward trend inspite of large scale rural electrification and purnpset 
energisation programme, indicating thereby that the measures taken 
had the definite impact in arresting substantial increase in losses. 
The Committee are not convinced by the claim made by Government 
they feel that the loss.es are very high and with effective measures 
could be brought down considerably. The Committee would, there-
fore, like Government to take determined measures to bring down 
the losses to 14 per cent whichls the suggested limit to which losset 
could be reduced at the earliest so that more power is available for 
agriculture and industrial purposes from the existing systems. 

3.62. The Committee are also surprised to note that So far, nO 
study has been carried out to determine the optimum level to which 
the losses in transmission I distribution ean be reduced. The 
Committee would suggest that Central Government should urge 
each State Government to determine, after a study in depth, the 
optimum level to which such losses could be reduced in the power 
systems and take concerted measures to reach this level. 

3.63. The Committee note that aleardy the Central Government 
are extending loan assistance through the Rural Eleetrification Cor-
poration for strengthening and improving the systems. The Com-
mittee feel that what is required now Is the formulation of time-
bound programme by each State urgently to bring down the IOllies 
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to the optimum level on the basis of the guidelines issued by Gov-
ernment and to take concrete and concerted measures to implement 
luch programmes. The Committee would like to be apprised of tbe 
deta.i.ls of such schemes drawn up by each State Government/State 
Electricity Board and the steps taken to implement the schemes. 

3.M. The Committee would also like to reiterate their earlier 
recommendation regarding making responsible an officer of the level 
of a Divisional EDatneer for watching and reporting the performance 
of the system under his control in respect of losses, and would urge 
the Government to take up the matter with the State Governments/ 
State Electricity Boards in his behalf. 

3.15. The Committee would also like the Central Government to 
review the steps taken by the States in preventing pilferage or theft 
of power and urge upon them to strengthen the vigilance machinery 
and provide for technical safeguards to prevent tampering with 
metres etc. 

3.66. The Committee regret to observe that the thefts of transfor-
mers and other Departmental materials continue to occur on large 
scale in spite of the measures stated to have been taken. In terms 
of value of the materials stolen .. the Committee find that it was as 
high as Hs. 19.46 lakhs in West Bengal, Rs. 12.79 lakhs in Haryana. 
Hs. 10.:W lakhs in Tamil Nadu and so on in the year 1975·76. The 
Committee feel that it is high time that concerted measures are 
taken in close concert with the State Police authorities to prevent 
such thefts. The Committee would also suggest that necessary 
technological innovations should be found by which removal of 
transformers or their parts is made difficult if not altogether imP os.. 
ailtle. '00 



CHAPTER IV 

STTING UP OF NATIONALIREGIONAL GRIDS 

A. States/Systems Load Despatch Centres 

(a) StatelRegionaZ Load Despatch Stati0'n8 

4.1. The Estimates Committee in paragraph 5.51 of their 39th 
:Report (1972-73) noted that State Regional Load Despatch Stations 
were planned to be established to control and operate the State! 
Begional Grids and that the proposals were at various stages. 

"-2. In paragraph 5.52 of their Report, the Committee urged that 
DeCessary action should be taken to ensure that these schemes were 
apeedily matching with the delivery of equipment and other raw 
material so that their implementation was taken in hand well in time. 

4.3. In their action taken replies, Government stated that action 
'for preparation of schemes at the State level was already on hand 
and necessary ~ssistance was being rendered where required. 
'Schemes relating to Regional Load Despatch Stations in the four re-
gions, namely, Northern, Western, Southern and Eastern Regions 
had already been finalised and necessary action for procurement of 
equipment etc. was being initiated. IDA credit had been arranged 
for tbe Northern and Southern Regional Load Despatch Stations. It 
was anticipated that bulk of the work pertaining to the establish-
ment of Regional Load Despatch Stations in the above four Re-
gions would be completed during the Fifth Plan period. 

4.4. The Committee in their Action Taken Report (56th Report-
19'13-74) desired that a t~e-bound programme for the establish-
ment of StatelRegional Load Despatch Stations during the Fifth 
Plan period might be drawn up and continuous efforts made for co-
ordi!l.ation at all level to ensure their completion according to 
.«hedule. 

4.5. The Ministry of Energy were lasked to intimate whether the 
1ime-bound programme for establishment of StatelRegional Load 
Despatch Stations in the four regions had been drawn up as recom-
mended by the Committee; and if so, whether the work was going 
.according to schedule or any impediments were coming in its execu-

145 
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tion. The Ministry in their written replies have stated that at pre-
sent most of the State Electricity Boards have either estabUsbect 
State Load Despatch Centre within the States or are in the proceaa 
of doing so. The StatelSystem Load Despatch Centres have been 
set up at the following places: 

BMB. Ganguwal 
Rajasthan Jaipur 
U.P. Lucknow 
Gujarat Jambua 
Madhya Pradesh Jabalpur 
Maharashtra Kalwa 
Tatas Trombay 
Andhra Pradesh Kothagudam 
Tamil Nadu Erode 
Karnataka Bangalore 
Kerala Kalamassery 
Bihar Patna 
DVC Maithan 
West Bengal Bandel 
Orissa Taleher 

4.6. The Ministry have further stated that they are at .diJre.. 
rent stages of completion as regards introduction of equipment aa4 
staffing. 

4.7. Asked to indicate the States in which the Load Despatch 
Centres were yet to be established, and what was being done to, 
expedite establishment of such centres, the !epresentative of Central 
Electricity Authority during evidence, stated: 

"The Load Despatch· Centre is meant to supervise the ..,... 
. tem on unit to unit basis. In other words it gives us aa' 
idea of health of the system. All the important power 
stations, grid stations are connected with the central 
power point from where we can monitor the functions at 
the system. 

The States in which the load despatch centres are yet to be· 
set up, are J&K, Himachal Pradesh, Haryana, Assam, 
Manipur, Megbalaya, Nagaland and Tripura. Others have-
done it." 

. 4; 8, Asked to state the reasons why these states have not bem;, 
able to set up Load Despatch Centres so far, the Ministry in their 
written replies later have informed that Load Despatch Statio ... 



147 

are required for controlling a system comprising a number of gene-
rating stations, a grid net-work and load centres. Such a situation 
had not arisen in J & K, Himachal Pradesh, Haryana, Assam, Mani-
pur, Meghalaya, Nagaland and Tripura systems and, therefore, the 
need for establishment of Load Despatch Centres in these systems 
has not been felt so far. The Ministry further stated that these 
systems, barring Assam and Haryana are small. Some of these 
systems have no generation of their own (Manipur, Nagaland) and 
others have only one or two generating stations, (J&K, Himachal 
Prad$h,1 Haryana, Assa:m, Meg~1aya, ~ura)~ Even Haryana, 
which is relatively more developed compared to other systema 
mentioned above, is dependent on Bhakra and I. P. Station for re-
ceiving power supply as per contractua1--agreement. 

4.9. With the development of the systems, in future, the need 
for establishment of despatching stations in these would be exa-
mined. ,\ ",' .. I 
Interim and P0I"1nanent Regional Load Despatch Centre, 

4.10. In order to facilitate integrated operation of systems on a 
regional basis and to coordinate the activities of the StatelSystem 
Load Despatch Centres with a view to ensuring optimum utilisa-
tion of generation and transmission facilities in the region, Regional 
Load Despatch Centres are being established in each region. 

4.11. The Ministry have stated that to begin witli Interim Re-
gional Load Despatch Centres have alreajy been established in 
the following Regions: 

Northern Region-New Delhi 
Western Region-Bombay 
Southern Region-Bangalore 
Eastern Region-Calcutta 

4.12. The Interim Regional Load Despatch Centre of North Eastern 
Region is expected to start functioning from Shil10ng in about six: 
months time. 

4.13. The establishment of permanent Regional Load Despatch 
Centres (RLDS) with the associated tele-communication net work, 
telemetering facilities, and other eqUipment for the operation and 
control of the Regional Grids is in progress. In the Southem 
Region all equipments required for the Regional Despatch Station 
have also been ordered and the first phase of permanent Station in 
this Region was expected to be commissioned by December, 1976 and 
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the second phase in 1978. The equipment required for the perma-
nent Despatch Stations in Northern, Western and Eastern RegiOP8 
have been covered under the IDA credit and procurement action is 
being initiated. It is expected that the permanent Despatch 
Stations in these Regions would be in operation by 1980-81. 

4.14. With regard to the establishment of permanent Regional 
Load Despatch Centres, the representative ot CEA was asked 
to state whether the first phase of permanent station in 
the Southern Region had since been commissioned, as scheduled, 
if not, the reasons therefor, and what specific action had been takeD 
for procurement of eqUipment for the Northern, Western Regions. 
The withness stated during evidence: 

"The first phase of permanent despatch station has been 
completed more or less. In fact, the building is already 
ready in all respects. The equipment, under the first 
phase has been erected at the various State despatch 
centres, sub-stations and at the regional centre. Com-
missioning tests are in progress; and we expect that the 
station would be commissioned formally in about 2 
months. Some difficulties we experience of course, be-
cause some items have to be obtained from Andhra 
Pradesh and Karnataka; and we are trying to do things 
and we expect to get over this problems soon." 

4.15. Later through their written replies, the Ministry have in-
formed that the specifications for eqUipment for the Regional Load 
Despatch Centres in Northern, Western Regions are under prepara-
tion. After the specifications are ready procurement action would 
be initiated by floating of tenders under the IDA Transmission 
Credit. 

4.16. The CommlU.-e note that Load Despatch Centres which are 
required for "controlling a system comprising a number of gene-
rating stations, a grid net-work and load centres" have been set 
up in all States except Jammu and Kashmir, Himachal Pradesh, 
Haryana, Assam, Manipur, Meghalaya, Nagaland and Tripura. 
The Committee have been informed that in these states the need 
for such Loael Drspatch Centres has not been felt so far. The Com-
mittee hope that Government will periodically review the questtoll 
of setting uo such Centres in these states also in the light of the 
future d~velopments, and take sPeedy measures to establish such 
centres if the situation so warrants, 

4.17. The Commtttee further note that iD order to facUltate lB· 
tegrated operatloft of systems on a Regional basis anll to coonJlnate 
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the activities of the State/System Load Despatch Centres for ensur-
Ing optimum utilisation of generation and transmission faciUties in 
the region, regional Load Despatch Centres are required. The Com-
mittee find that so tar the Government have established only In-
tC!rim Regiona' Load Despatch Centres in the Northern, Western. 
Southern and Eastern Regions and one such Centre in the North 
Eastern region would also be commissioned soon. As regards per-
manent Regional Load Despatch Centres are concerned, the Com-
mittee were earlier Informed that the bulk of the work pertaining 
to the establishment of Regional Load Despatch Centres would be 
completed dUring .the Fifth Plan period. The Committee were also 
Informed that while the first phase of the Southern Regional Cen-
tre would be commissioned in December, 1976, and the second phase 
in 1978, the Centres in Northern, Western and Eastern Regions 
would be In operation by 1980·81. The Committee, however, find 
that while the first phase of the Southern Regional Centre W8& 
expected to be commissioned "in about two months" from December, 
1976, specifications for equipment fOr the Regional Load Despatch 
Centres In Northern, Western Regions were still stated to be under 
preparation and procurement action for the equipment would be 
initiated by floating of tenders under the IDA Transmission Credit 
after the specifications were ready. The Committee need hardly 
stress the importance for setting up of Reponal Load Despatch 
Centre~ at an early date. The Committee trust that Government 
would ensure that these permanent Centres would be In operation 
by the targetted time namely 1978 for the Southern Region and 
1980-81 for the other three Regions. 

(b) Establishment of National Despatching Centlre at New Delhi .. . , 

4.18. The Ministry of Energy, in their written replies stated that 
it is proposed to establish a National Despatching Centre at New 
Delhi, which would be responsible for coordination of the acti-

vities of the Regional Despatching Centres and regulation of inter-
Regional power exchanges. 

4.19. Asked to state the progress made so far for setting up a 
National Despatch Centre at New Delhi, and when this Centre 
was likely to start functioning, the representative of Central Elec-
tricity Authority, during evidence stated: 

"In the annual plan for 1977-78 we have made a provision of 
about Rs. 12 lakhs for purchasing land, in the first in-
stance. It has been agreed broadly that the national 
despatch centre will be located in Delhi, but it has to be 
approved by the Cabinet in principle. Our intention is 
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to have it as close to the Northern Regional Despatch 
Centre in Delhi where we have located. the land near 
Haus Khas. It will be extremely advantages if we can 
have it so, because certain common facilities will be avail-
able. " 

4.20. Later the Ministry in their written replies stated that the 
Project report for the Permanent Despatch Centre will be prepared. 
once the land for the Centre is allotted as the communication links 
building plan etc., are dependant on the exact location of the Centre 
at Delhi. The Ministry also added that the National Despatch 
Centre will $unction under the Central Electricity Authority. 

4.21. The Sub-Committee of Estimates Committee (1977-78) 
asked the Ministry of Energy to indicate the Total estimated cost 
for establishing the National Despatching Centre at New Delhi and 
the source from which funds would be made available. The Minis-
try of Energy in their reply (December, 1977) have stated that 
Phase I of the National Despatch Centre at New Delhi is estimated 
to cost Rs. 67.47 lakhs as per the abstr'act given below:-

(i) Building facilities. 

(ii) Communication Facilities 

(iii) System Diagram Board 

(iv) Furniture and office equipment 

(0) Special TBtP and instrument. 

(1//) Pay and allowance ClhtaR' 

(vii) Inspection vehicle. 

(viii) Misc. items. 

(ix) Consultaney 

(x) Land for permanent NIDC 

Total 

(Ra. in lakhs) 

5'94 

0'40 

I' 99 

4'00 

15'00 

I~'oo 

Estimates for Phase II has not been prepared as yet. As per 
the present indications it is anticipated that the total cost estimate 
of the scheme under Phase II would be Rs. 6-7 crores at current 
prices. The funds fOr National Load Despatch Centre would be 
provided by Central Govenunent. 
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'4.%2. The Committee note that a National Despatching Centre 
'WIdeh would be responsible for coordination of the activities of the 
:BeJlonal Load Despatching Centres and regulation of inter-Regional 
:Power Exchanges is proposed to be established in Deihl Phase I of 
1hIs Centre is estimated to cost Rs. 67.47 lakhs,which include a pro-
vision of Rs. 12 lakhs made in the annual plan for 1977-78 for pur-
dIase of land. According to anticipations, the total estimated cost 
·of the scheme under Phase II would be as. &-7 crores, though the 
estimates for Phase n have not been prepared as yet. The funds 
'for this Centre would be provided by the Central Government. 
'The Committee urge that all formalities necessary for the estab-
Ushment of the National Despatch Centre should be cleared and 
suitable steps taken to initiate work on this Centre expeclltieus!y. 

(c) Regional!National Grids 

4.23. The Committee in paragraph 5.56 of their 39th Report recom-
mended that long range planning for the inter-State/Regional Grid 
should be devised keeping in view the fact that not only the State 
systems should completely integrate to form regional grids, but 
also that these grids get adequately inter-connected to form a 
National Grid. with attendant economic gains to the community at 
large. 

4.24. Government in their action taken replies stated that as re-
·commended by the Estimates Committee, all inter-State/regional 
links proposed so far for the Fourth Plan and Fifth Plan have been 
planned keeping in view the ultimate evolution of a National Grid. 

4.25. Asked to state the progress made in setting up regional and 
sumonal grids, the representative o~ the Central Electricity Authority 
cluring evidence stated: 

"I believe that the 4 regional grid systems have come to stay. 
We are operating them although on a manual basis. The 
northern region happens to be the biggest region today 
~omprising about 40 per cent of the total area. We ex-
perience a number of problems but we have plans on 
hand to have sophistication; and all the equipment speci-
fications are in hand. In about 4 years we expect to put 
them up in the northern, western and eastern regions. 

'So far the southern region is concerned, the first phase 
would be completed very soon, and the second phase, 
which would comprise of· more communication facilities, 
what we call load frequency control and other sophisti-
lcation, would be completed in another 1.1 /2 to 2 years 



152 

from now. In other words, four years from now there 
would be regional despatch stations and regional grida 
throughout the country. " 

4.26. Asked further to state whether this would be the minimum. 
time required to complete the f()rmation of grids, the witness stated: 

ClWe are trying our best. The north-eastern and western 
region are lagging behind the southern region. 

In the northern and western region we have to acquire land. 
which takes time." 

4.27. To a query by the Committee whether there were any other 
reasons, the witness added: 

CIOn tele-communication facilities, we had presumed in the· 
past that we would have our micro-wave communicatiOlL 
But the P&T Department are not agreeable. They feel 
that the micro-wave which could integrate the require-
ments of other agencies, including the Electricity Boards. 
would be much cheaper. We are also now more or leD 
agreeing with them. There are a few problems which we 
are sorting out. We are not waiting for land to be physi-
cally available. We are going ahead with other arrange-
ments. These are covered by the World Bank Loan. 
They have asked for certain particulars which we wiD 
supply within the next few months. After that we will 
float a tender for equipments .... " 

The supply of. equipment itself would take two years. TheIl 
there is the question of erection. Preparation of specift-
cations will take one year." 

4.28. The Committee had In para 5.56 ot their 39th Report (1m-
'13) recommended that long range planning for the inter-State,... 
gional Grids should be devised keeping in view the fact that ..t 
only the State system should completely be integrated to fona n-
glonal Grids, but also these grids get adequately inter-connected .' 
form a National Grid, with attendent economic gains to the -=--
munlty at large. 

4.29. The Committee note that in setting up the regional crIIII. 
the only tangible progress that has been made so tar relates to tile 
first phase of the Southern Region. Government expect that tile 
second phase of the Southern lte&iOD would be completed in ~ 
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two years from new. In the case of other three regions, namely 
Northern, Western and Eastern regions, the Committee obstrve that 
Government is yet to acquire land in the Northern and Western 
Regions. The Committee have also been informed that the pre-
paration of specifications of the equipment would take one year and 
the supply of equipment would take another two years. According to 
the Government, the four regional. grids would come into operation 
within four years from now. 

4.30. The Committee are distressed to note that in an important 
matter such as establishment of regional grids, Government should 
have allowed such a long time to elapse and even then the preli-
minaries for setting up such Grids have not been cleared so far. 
The Committee trust that Government would expedite matters and 
set up the Regional Grids within the shortest possible time and 
take necessary steps to inter-connect these Grids to form a National 
Grid ultimately, so that the periodic power famine in certain. 
regions could be overcome. 

B. Inter State Transmission Programme 

Construction of InteT-State Transmission Lines 

4.31. The Committee in paragraph 5.45 of their 39th Report (1972-
73) noted that out of all the 38 inter-State links taken up, 24 lines 
would be completed during the Fourth Plan and the remaining lines 
within the next year or two. The Committee urged that effective 
steps should be taken to expedite the completion of all these lines. 

4.32. The Committee in paragraph 5.49 of their 39th Report expres-
sed their unhappiness that there was lack of enthusiasm on the part 
of the State authorities to pursue the inter-transmission programme 
vigorously even though the Centre decided to provide 100 per cent 
loan assistance to States under centrally sponsored schemes outside 
the State ceiling for the construction of various inter-State links 
during the Fourth Plan period resulting in delay in the commission-
ing of some of the transmission lines and sharing of surplus power 
with the States suffering from power shortage in the region. 

4.33. Government in their action taken replies stated that the con-
cerned State authorities were being urged to complete construction 
of these inter-State lines as early as possible. The requisite founds 
were being made available outside the State Plan. Assistance in 
supply of steel, conductors, etc. was also given. Where necessary, 
arrangements were being made for close monitoring of the progress 
through the Regional Electricity Boards and Central Water and 
Power Commission (Power Wing). 
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4.34. The Government in their action taken replies further stated 

~ that the State Governments were being urged to take steps for speedy 
,completion of various inter-State links. The matter was also being 
. brought up for consideration by the Regional Electricity Boarda 
where the programme of power exchanges was drawn up and ope-
rated. 

4.35. The Committee in their 56th Report (1973-74) desired to be 
apprised of the progress made with regard to the completion of the 
inter-State links by the State Governments concerned. 

4.36. The Ministry were asked to indicate the progress made in this 
regard by State Governments and the steps taken to complete the 
remaining inter-State links and their target dates of completion. The 
Ministry o:fl Energy in their written replies furnished in November, 
1976 have stated that at the beginning of the Fourth Plan, 24 inter-

. State and 7 inter-Regional. transmission iUnes at :flO 1132 KV and above 
were existing. From the beginning of the Fourth Plan, these lines 
were being ta~en up as centrally sponsored projects. The projects 
were executed by the State Electricity Boards\Systems with the loan 
assistance provided by the Centre to the respectiv.e State Govern-
ments. The details of the 4th Plan lines completed are given below: 

Inter Stat, /1 nler R.gionallinlS complet,d during Fourth Plan 

SI. 
No. 

Line Section 

I. Mathura-Bharatpur 

.. 2. Delhi-Muradnagar 

· 3. Chandni-Bhusawal 

· 4' Satpura-Ambazari 

· 5' Munirabad-Hampi 

6. Belgaum-Kolhapur 

.. ,. Upper Sileru-Balimela 

'8. Rihand-Morwa-Amarkantak. 

Voltage and No. 
of circuits 

132 KV SIC 

220 KV, 
(Stringing of 2nd ckt) 

132 KVr 
(Stringiug of lind ckt) 

220 KV, 
(SIC on DIC towers) 

210 KV SIC 

2RO KV. 
(SIC on DIC Tower.) 

220 K.V. SIC 

132 KV, 
(Stringing of 2nd ckt) 

Route 
length 
(kIDs) 

38 

32 

90 

38 

t6 

99 

15 

!II 0 

Total: 

Circuit 
length 
(lem8) 

38 

32 

90 

13B 

26 

99 

!l5 

210 

658 --
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IltlT Sllle! lflter Regional lin,s ,ompU"d du,i", Fifth Plan upto Mard 1976 

S1. Line Section Voltage and Route Circuit 
No. No. of length length 

Circuits (kms) (kms) 

I. Badarpur-jaipur lIlIoKV SIC lI74- lI74 

lI. Pamba-Kayathar lIlIO KV SIC 139 139 

3· Hampi-Gooty lIlIO KV SIC IlI6 1126 

4' Chandil-Joda lIlIO KV SIC 135 135 

5· Purnea-5i1iguri 1311 KV SIC 176 176 

6. Mangalore-Ka.,argode 110 KV SIC 912 32 

Total 8811 

4.37. The Ministry further stated that the target dates for compJe-
-tion of the remaining Fourth Plan lines were as follows: 

Anticip4ud Program"" ojCom/Jution ojFourth Pia" I"", Stat'IInUr R,gitmal /1""" 

'S1- No. Line Section Voltage and No. of Target date for com-
circuits pletion 

I Udhampur-Sarna lIlIO KV SIC 1976-77 
II N asik-N aVBari lIlIO KVS/C Do. 

(on D!C towers) 
3 Ennore-Nellore lIlIO KV SIC Do. 
4 Giri-Yamuna 13l1KV SfC Do. 

S Allpurduar-BonoipoD . . 1311 KV SIC .Qo. 

6 Kolhapur-Ponda lIlIO KV SIC on 
D!C towers 

1977-78 

..., , Dehar..,;.,Slmla 132 KV SIC Do. 
8 LOktalc-Dimapur 1311 KV SIC Do. 
g Dimapur-Mariani 1311 KV SIC Do. 

'10 Dimapur~BokAjan 66 KVS/C Do. 

11 Chandrapura-Durgapur (DVC) uo KV 1978-79 
III Chandrapura-Santaldih 220 KV SIC on Do. 

D/C tower 

13 Mysorc-Iddiki 11110 KV SIC Do. 

14 Badarpur Imph.l 132 KV SIC Do. 

15 Dehri--Mughal Sarai - uo KV SIC Line Early Sixth Plu 

_ -,According ,to the illfoanatioo furnitbed by the MiAlatry in December, 1977. tne IUNey" 
'in rupeet of this line has been coiilpleted. Tar~t date for co~etion or' Bihar portion Uoe 
hat,not yet beenfuWiIed. H~. U.P. portion of this lin~ la likely to be complete by 
March. 1978. 
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4.38. During the Fifth Plan, 1974-75 to 1978-79, 11 lines have so-
far been proposed. The details of these lines and their target dates. 
for completion are given below:-

New 1n/4r State IRegiaTIIJllines proposed jnr Crmstruction du ,ing Fifth Plan 

51. No. Lim' S~tion Voltal1;e and No. Target date of 
of circuits completion 

I Ujjain-Kota 2110 KV SIC on DC 1979 
towen 

. 2 Bdgaum-Kolhapur 220 KV (stringing of 
::md circuit) 

1979 

3 Kd impong-Gangtok 66 KV 1979 

4 Birpara-Phuntsholing 66 KV 1979 

5 Muradnagar-Panipat 440 KV SIC During Sixth PlAn 

6 Jddiki-Udumalpet !l!l0 KV SIC Do. 

7 Chandil-Santaidih !l20 KV SIC Do. 

8 Nagjhari-Ponda !l20 KV SIC Do. 

9 Bokaro-Patratu !l20 KV SIC on DC Do. 
tower 

10. Majri-Abdullapur 132 KV SIC Do. 

I I Raigarh-Jharasguda 132 KV SIC Do. 

4.39. The Ministry further informed that to pursue the further 
progress of inter-State lines and ensure their speedy completion 
special monitoring arrangements were being organised in Central 
EJectricity Authority. 

4.40. From the tables given above, it would be seen that 658 Kms. 
circuit length of Inter-Statellnter Regional lines were completed 
during the Fourth Plan and 882 Kms. circuit length completed upto 
March, 1976. Asked to state how many kilometres oj the circuit 
length of Inter-State lInter-Regional lines would be completed during 
the remaining years of the Fifth Plan, the Chairman, Bharat Heavy 
Electricals Ltd. during evidence stated: 

"We expect that about 2460 circuit Kms. of inter-State and' 
inter-regional lines would be completed during the remain-
ing years of the Fifth Plan." 

4.41. From the two Tables showing anticipated programme of 
cempletion of Fourth Plan lines and proposals for construction durin, 
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Fifth Plan of the Inter-StatelRegional Lines, it would be seen that 
fourteen lines are scheduled to be completed by 1978-79. Asked to 
state whether these would be completed according to schedule, the 
witness added: 

"Out of the 14 Fourth Plan lines, we expect that 13 would be 
completed by 1978-79. The Chandrapur line on double cir-
cuit towers is also expected to be completed by December, 
1979. T1).e last one will be completed a little after the 
Fifth Plan. Others will be completed by 1979, as sche-
duled." 

4.42. The Ministry of Energy in their written replies also informed 
the Committee that the National Hydro Electric Power Corporation 
incorporated under the companies Act, 1956, can also undertake where 
necessary the construction of Inter State transmission lines, and an-
cillary works for timely and coordinated inter-State exchange of 
power. 

4.43. Asked to state which agency had been constructing inter-
State lines so far, and what would be their position vis-a-vis the 
National Hydro Electirc Power Corporation, whether construction of 
inter-State lines has actually been entrusted to the National Hydro 
Electric Power Corporation, if so which sectors and how long would 
it take to complete the work, the Secretary, Ministry of Energy, 
.during evidence, stated: 

"The inter-State line is meant normally to be constructed by 
each State in its own portion. Recently, Bihar had re-
quested UP to take up the portion lying in Bihar ....... . 

The only line that the national hydro has taken up is the Im-
phal one. It is also an inter-State one. It is an f>nabJing 
facility. If the State board wants it, we do it. At present 
each State can do it by itself." 

4.44. The Committee in paragraph 5.45 of their 39th Report (1972-
73) noted that out of the 38 inter-State links taken up, 24 lines would 
be completed during the Fourth Plan period and the remaining lines 
within the next year or two. The Committee in paragraph 5.49 of 
their Report expressed their unhappiness at the lack of enthusiasm 
on the part of the State authorities to pursue the inter-transmission 
programme vigorously even though the Centre had decided to pro-
vide 100 per cent loan assistance to States under centrally sponsored 
schemes outside the State ceiling for constnretion of various inter-
State links during the Fourth ptan period. 
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4.45. The Committee are informed that out of 24 lines targetted 
for completion during the Fourth Plan period, only 8 lines weTe 
actually completed during that period, and 6 lines have been com-
pleted upto March, 1976, i.e., during the first two years of the Fifth 
Five Yl(!ar Plan. Fourteen lines are expected to be completed upto 
1978-79 and one tine (viz. Dehri-Mughalsarai) is likely to be com-
pleted in the early Sixth Plan period. The Committee cannot but 
view with great concern the tardy progress made in constructing 
these important inter-State links. Particularly when the Centre 
had decided to provide 100 per cent loan assistance to States for the 
inter-transmission programme under centrally sponsored schemes 
outside the State ceiling. 

4.46. The Committee would urge that Government should take 
up the question of early construction of inter-State' links with the 
State authorities concerned and impress upon them the necessity of 
giving adequ,ste priority for their speedy completion. On their 
own part, the Government should strictly monitor the progress of 
these schemes and extend all necessary assistance that the States 
may require to ensure their speedy completion. 

4.47. The Committee' also find that one of the various objectives 
of the National Hydro Electric Power Corporation recently incor-
porated is to undertake wherever necessary the construction of 
inter-State transmission and ancillary works for timely and co-
ordinated inter-State exchange of power. The only line taken up 
by this corporation is the Imphal line. The Committee trust that 
in order to speed up the projects Government would impress upon 
the State Govts.lState Electricity Boards the need for entrusting 
construction of more inter-State lines to the National Hydro Elec-
tric Power Corporation, which is a Central Government Undertak-
ing.. I 



CHAPTER V 

RURAL ELECTRIFICATION 

(a) Progress m~e in electrification of villages 

5.1. The Estimates Committee in paragraph 7.36 of their 39th-
Report noted that power played a vital role in development. The 
Committee stressed that for an all round development of rural areas 
and for bringing about f.ar reaching changes in the methods of irri-
gation and farming it was very essential to accelerate the pace of 
rural electrification in the country. In the opinion of the Commit-
tee, rural electrification was necessary fO'l':-

(i) increasing agricultural production by energising tube-
wells as a regular and steady source of irrigation; 

(ii) agro-based industr;es as well as small scale I'U!'al indus-
tries in the rural areas; I 

(iii) providing employment potential in villages themselves 'in 
agro-based and small scale rural industries thereby 
arresting the drift of population to bigger cities and C'l'eat· 
ing of slums there; 

(iv) providing electrification and lighting facilities etc., in the 
villa,ges which would not only make the educated persons 
from the villages not to leave villages but would also· 
attract doctors and other social and technical workers to 
the villages by providing the basic amenities like power 
and light in the villages; 

(v) providing means of better standard of Hving to the rural 
inhabitants and farm workers by giving them the benefit 
of industrialisation etc. 

5.2. The Committee in paragraph 7.37 of their Report regretted 
that although 80 per cent of the population of India lived in villages 
and p'rovision of electricity was an essential pre-requisite for the 
development of rural areas and which could bring far-reaching 
changes in the economy of these areas, very little was done in the 
first Three Five Year Plans for rural electrification with the result 
that till the end of the Third Plan only 45,409 villages out of total 
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5,66,878 that is, about 8 per cent were electrified and only 3,20,096 
tubewellsjpump sets were energised throughout the country. It 
was only in the three Annual Plans of 1966--69 and the Fourth Five 
Year Plan that the programme of rural electrification had picked up. 
The Committee noted that till 1972-73 only 23.4 per cent of the vil-
lages had been electrified and only 18,76,188 tubewells/pump sets 
energised. The Committee recommended that a time-bound pro-
,gramme of rural electrification should be prepared by the Govern-
ment which while fixing a long-term programme for providing power 
to every village of the country, should fix a target for providing 
ele<!tricity to each and every village having a specific number of resi-
dents. The Committee recommended that sufficient funds should 
be provided in the Five Year Plans and implementation machinery 
at the field level should be geared up to achieve targets. 

5.3. The Government in their action taken replies furnished in 
November, 1973 stated that the advantages of introduction of elec-
tricity to the rural areas had been well-recognised by the States 
and this was evident from the acceleration in the programme from 
the Fourth Plan onwards. As the programme of rural electrifica-
tion was formulated and executed by the State Governments/State 
ElectriCity Boards, the observations of the Committee had been 

'brought to the notice of the State Governments/State Electricity 
Boards. 

5.4. The Government in their action taken replies further stated 
,that the progress of rural electrification was dependent on various 

\ 
factors, viz. availabilities of power, transmission and distribution 

. net work in rural areas, terrain, resources, organisation set up, etc. 
and availability of funds. It was therefore, not considered practic-
,able to prepare a time-bound programme fixing a target date for 
electrification of every village in the country. The total number 
of villages in India was 5,66,878. Out of these, 3,51,653 villages had 
a popUlation of less than 500. At the beginning of the planned 
development of the country in 1951, only 3,061 villages had been 
electrified. Considerable progress had been made s:nce then in 
lural electrification and the progress was being a,ccelerated from 
Plan to Plan. At the end of the Thi'rd Plan the number of villages 
electrified was 45,144. During the three years period 1966-69, 28,578 
villages were electrified bringing the total number to 73,722 at the 
beginning of the Fourth Plan. During the Fourth Plan this was 
being doubled and the number of villages electrified had already 
reached 1.4 lakhs. This tempo was proposed to be maintained 
during t~e Fifth Plan. 



5.5. Government also statec!.,Jn their action taken replies that 
priority was being ,given to elW'irification of villages with a higher 
population in order that maximum coverage was obtained. With 
this end in view a long term plan had already been drawn for the 
decade 1971-81 under which it was proposed to electrify 3.4 lakh 
villages by 1981. It was envisaged in this programme that villages 
with a population of 500 and above should be electrifred by 1961. 55 
per cent of the villages with a ,population less than 500 should also 
be electrified by that time. By doing so, it was estimated that 90 
per cent of the rural population could be benefited by 1961. During 
the Fifth Plan a special programme called the Minimum Needs Pro-
gramme covering rural electrification was also proposed to be taken 
up. This was to ensW1ethat 3'0-40 per cent of rural population 
would be covered in 811Ch State by rural electrification. 

5.6. Government also stated that ccmsidering the magnitude of 
the problem and the large size of the' country the aim was to cover 
as much of the ground as possible in the minimum possible time 
but it was not practicable to plan for the electrification of all the 
villages in the country within the decade 1971-61. Nor was it 
possible at that stage to lay down a time bound programme by fixing' 
target dates for electrification of every village in the country. 

5.7. The Ministry of Energy were asked to intimate the actIon 
taken by State Governments/State Electricity Boards to implement 
the recommendation made in 'para 7.36 of the 39th Report of Esti-
mates Committee (Fifth Lok Sabha), relating to programme of 
't'uraI electrification; with specific reference to the ertergising of 
tube-wells, encouraging agro-based industries and proViding employ-
ment to the technical workers in villages. The Ministry of Energy 
in their written replies furnished in November, 197~ stated that 
there were 5,75,936 villages in the eountry as per 1971 Census. Ac-
cO'I"ding to the reports received from the State Electricity Boards, 
1,88,169 villages were electrified in the country as on 31 .. 7-1976. Also 
28,41,972 irrigation pump sets/tubewells wete energised upto that 
date. According to the latest i.n:fOrmation furnished by the Minis-
try of Energy, the number of villages electrit\ed as on 81.8-1977 is 
1,92,635, and' the number of irrigation pumpsets/tubewells energised 
in the country as on 31-7-1977 is 31,09,194. 

5.8.. Spec11ic steps were stated to have been taken by the State/ 
State Electricity Boardfl to accelerate the pace of rural electrifica-
tion in the country. These include setting up of additional power 
generation capacity, strengthening of transmission and distribution 
system leading to improvement in the general supply COnditiON in 



162 

the rural areas and establishme~t of separate organisations in the 
State Electricity Boards to deal more effectively with matters relat-
ing to rural electrification. Also increasingly more funds are being 
provided in the Annual Plans forr rural electrification works. 

5.9. The Ministry of Energy in their written replies furnished 
in November, 1976, have informed that while Haryana had achieved 
100 per cent village electrification earlier, the State of Punjab has 
also achieved it in May, 1976. Tamil Nadu and Kerala are also very 
nea!' to this goal. 

5.10. Government in their action taken replies furnished in 
November, 1973 had stated that additive finance was also provided to 
State Electricity Boards for implementation of their rural electri-
fication schemes by the Rural Electrification Corporation which had 
been set up in CentTal sector. As per directive given by the Gov-
ernment of India, the Corporation adopts the project approach in 
sanctioning schemes. The adoption of project approach involved 
an assessment of physical resources in the area and required a sound 
technical plan to ensure the maximum utilisation of the resources 
potential. The projects should not only be remunerative but also 
permit the rural users to earn incremental income to pay for the 
use of electricity. This was done by integrating the scheme as a 
part of total. development efforts in the areas. The schemes of 
Rural Electrification Corporation were, therefore, stated to be com-
prehensive to cater to the requirement of agricultural loads, small 
scale industries, agro-industries, commercial and domestic connec-
tions. In areas where there was little scope for agricultural pump-
sets, but where potential existed for other activities like horticul-
ture fishery, forestry, animal husbandary etc. schemes were drawn 
up, taking into account such activities. Rural Electrification CO'l'-
paration sought to coordinate its activities with other programmes 
in operation like Small Farmers Development Agencies, Marginal 
Farmers and Agricultural Labourers Development Agencies, Inten-
sive Agricultural Development Programme and Rural Works Pro-
grammes. Rural Electrification Corporation had also been making 
intensive efforts with the State Electricity Boards/State Govern-
ments to have effective coordinating machinery set up at project 
level, District level and State level. 

5.11. Asked to state the progress made in rural electrlfi'cation 
with specific reference to encouraging agro-based industries and 
providing employment to the technical workers in villages, the 
Mil'listry of Energy in their written replies furnished in November, 
1976, stated. that statistical data in regard to the setting up of agro-
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based industries and providing employment to technical workers 
.as a result of electrification· of villages is not being obtained. How-
-ever, under the schemes sanctioned by the Rural Elect'rification Cor-
poration, electricity has been provided to 16,509 LT/ Agro" indus-
tries and 430,440 domestic/commercial services upto June, 1976. 

5.12. The Finance Minister in his Budget speech on 17th June, 
1977 stated that under the programme of rural electrification for 
energising the JDumpsets, "we have made a provision of Rs. 175 
crores which will also be augmented to a significant extent by insti-
tutional finance." 

5.13. The Ministry were asked to state the targets fixed for elec-
trification of villages during the Fourth Plan period and the targets 
fixed for electrification of villages during Fifth Plan period State-
wise and what achievements have been made so far, the Ministry 
have in their written replies informed that no target was fixed in 
the Fourth Five Year Plan for electTification of villages. However, 
it was generally expected that about 75,000 villages would be elec-
trified during the plan period. The actual achievement was electri-
iication of 82,399 villages. 

5.14. The draft Fifth Plan envisages a target of electrification of 
1,10,208 villages as wnder: 

Normal Development 'flr the Slates 

'Minimum Nel!d~ Programme 

'REC Normal Programme 

Vii lag~. to b~ 
dedrified. 

4 1,loB 

1,1O,~08 

5.15. The Commltte.e in their 3Mh Report (1972-73) had poiDted 
'Out the neled to accelerate the pace of rural electrifieation in the 
~OUDtry for a rapid all-round rural development and for bringing 
'8oout far reaehing changes in the methods of irrigation and farming. 
'The Committee also took note of the faet that tiD. 1972-73 hardly 23 
-per cent of the vfl'lages. bad been electrified and only 18,76,188 tube-
wells energised. The Committee, therefore, recommended that a 

.A village is deemed to hwe been electrified if electricity is being u~d within its revrllllc 
area for any purpose whatsoever. 

"The term LT/Agro-bued inClUltries refen to the deeentrallse:laector in rura I and ~r!,i
urban areas c:ovcring a popUlation of 120,000 whf1"c dectricity i. ,uppJied through, low ten.11?" 

'for running agro-based indwtries ascent contrasted with large-scale Indwtries needing powl'r In-
"bulk through high tension supplies. 
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time-bound programme for rural electrification sho~d be prElpllred' 
which while fixing a long term programme' for providing power to-
every village of the country should fix a target for providing elec-
tricity to each and every village having a specific number of residents. 

5.16. The Committee note that out of a total number of about 5.76 
lakh villages in the country, according to 1971 census, about 3.5 
lakh villages have a population of 'less than 500. The progress made-
in rural electrification has been as follows: 

At lh~ b .. ginning of the Fint Plan in 1951 

At the end of the First Plan 

At th .. end of th" Second Pllm ., 

At the end of Thrd Plan 

At the end of 1968-69 

At the end of Fourth Plan 

A~ on 31-7-1976 

A~ on 31-1l-1977 

No. of villages 
electrified 

3061 

9f)47 

2489 1 

43932 

73722 

172169 

188169 

192635 

5.17. While the Committee appreciate that the pace of electrifica-
tion of villages has picked up momentum in recent years, they can-
not help pointing out that much leeway is yet to be covered. In 
percentage terms, the number of villages electrified up to July 1976 
works out to about 33 per cent. The Committee would, therefore,. 
urge that Government should redouble their efforts in the direction 
of covering most of the viilages within the shortest possible time. 

5.18. The Committee have been informed that the progress of 
rural eledrification was dependent on various factors viz., availabili-
til~s of power, transmission a.nd distribution net work in rural areas, 
terrain, resources, organisational set up, availability of funds etc. 
and it was )lot, therefQre, consideJ;'ed practiCable to prepare a time-
bound programllle fixipg fl target date for electrification of every 
village in the co~ntry:. ~i1e the Commi.ttee realise the difticuIti~s 
in fixing the t8J"get cJ.a~ pf .~lectrification for eacl) viJlage in ihe-
country, they would like tq point out ~at the obejctive of total 
e"ectrific~~io .. of viJJagesHP. ~ ac~kved olJly through realistic and 
perspective planning. The Committee also note in this connection, 
that Government have prepared a long term plan for the d~ade' 
1971-81 and this plan envisages electrification of :1.4 lakh village by 
J981. This programme would covet' all villages with a population of' 
500 and above and 50 per cent of vifl:ages wftli I~wer- populaticm. 1'4"" 
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<::ommittee find that if this programme is fUlly implemented it' would 
.eover only about 61 per cent villages in the country by 1&81. The 
.committee, would, therefor~, urge the Government to prepare a long 
term perspective plan, in close consultation With the States, to cover 
all the villages for ,e)lectrifitation so that work relating to allocatioD 
of res<mrces, generation of power, cOnstruction of transmissio.n and 
distribution lines etc'. can be taken up welr iii advaoc'e alld' the 0b-
jective realised. 

5.19. There should be well.lcoordinated programme for energising 
pumpsets, establishment of rural industries and wide-spread growth 
'Of infra-sltucture such as transport, ~gro-based industries, forestry 
-etc. The Committee note that as on 31 July, 1977,31,09,194 pumpsets 
have been energised. Considering the need for attaining a rapid and 
-sustained development of agriculture, it is imperative that greater 
and determined efforts are made to energise pumpsets in largea' 
number. 

5.20. The Committee note from the Budget speech of the Finance 
Minister in June, 1977 that under the programme of rural electrifi-
cation for energising pumpsets, a provision of as. 175 crores, which 
will also be augmented to a significant extent by institutional finance, 
has been made in the budget for 1977-78. The Committee hope that 
in the yell's to come, the programme of energising pumpset .. will 
be given a high priority leading to a sustained and abiding green 
revolution. 

5.21. The Committee are surpT'iSed that Government do not have 
statistical data in regard to the setting up of agro-based industries 
and the employment generated as a result of rural electrification. 
Ali that the Committee have heen informed is that under the 
'Scheme sanctioned by the Rural Electri6cation Corporation, electri-
t'ity has been provided ta 16,509 LT/AgruJjndu. .. trjes a,n~ 4,30,440 
domestic/commercial services upto June, 1976. The Committee feel 
that it is high time that a systematic and scientific assessment of the 
impact of electrifi!'ato·n on rural economy is made so that it may 
facilitate preparaion of integya.ted ~chemes for future rural deve lop-
ment through electrification. The Committee hope that Govenment 
would address themselves urgently to this task and inform the Com-
mittee of the results of such an assessment in due course. 

(b) Disparities in provision of electricity in State 

5.22. The Estimates Committee in p'aragraph 7.38 of their 39th 
Report noted that although 23.4 per cent of the villages in the coun-
"try had been electrified and about 19 lakh pump-sets had been pro-
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vided in the country, theTe were wide disparities in the p'rovision 
of electricity and installation of pumpsets in the various States. While-
there were States like Haryana and Tamil Nadu where practically 
every village had been electrified there were States like Assam where-
only 3.3 per cent of the villages had been electrified and only 105 
tubewells and pum~ts energised. Similarly, percentage of villages 
electrified in Orissa was 7.7 per cent, in West Bengal 12.7 per cent 
and in 9 other States, the percentage was less than all India average-
of 23.4 per cent. 

5.23. Government is their action token replies furntshed in Nov-
ember, 1973, stated that the all India average of electrification was 
25 p~r cent as on 30-6-1973. The States of Assam, Bihar, Jammu & 
Kashmir, Madhya Pradesh, Ma.nipur, Meghalaya, Nagaland, Orissa. 
Rajasthan, Tripura, Uttar Pradesh and West Bengal were below the 
All India average level ot: electrification. The Comparatively slow 
progress in these States was due to (i) lack of power development; 
(ii) lack of necessary transmission and. distribution net worut, and 
(iii) lower allocation made in the past by the States fOl' rural elec-
trification. It was not, therefore, possibe to ensure uniform deve-
lopment in all the States within a short period. During the Fourth 
Plan the outlays on rural electrification within the State Plan ceilings 
had been substantially enhanced to provide for acceleration of rural 
electrification schemes in the backward States. Good pr'ogress had 
been achieved in the Fourth Plan particularly in the Staites of Bihar~ 
Orissa, West Bengal, Rajasthan, Madhya Pradesh and Uttar Pradesh. 

5.24. Government also inter alia stated that observations of the 
Committee had been brought to the notice of the State Governments! 
State Electricity Boards requesting them to take measures in order 
to accelerate the pace of rural electrification in their, respective 
States. 

5.25. The Committee in their Fifty sixth Report (1973~ 74) desired 
that a close watch should be kept to ensure that there was no slack-
ness on the part of the State Governments concerned regatding the 
progress of rural electriftaction programme fol" want of Central 
assistance. 

5.26. A statement showing the number of vnIages electrified 
State-wise as on 31-7-1976 is at ApJ)'endix XII. 

5.27. The Ministry of Energy have in 2. written note furnished 
in November, 1976, stated that of the 22 States in the country the 
level ot village electrification in 13 States was below the All-India 
average (viz. 32.7 per cent as on 31-7-1976). These States were 
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Assam, Bihar, J & K, Madhya Pradesh, Ma.n.1pur, Meghalaya, Naga-
land, Orissa, Rajasthan, Sikkim, Tripura, Uttar PradeSh, and West 
Bengal. It was later stated that as on 30-11-1976, out o£ 5,75,936 
villages in the country, 1,94,157 villages (i.e. 33.7 per cent) had been 
electrified. At that time in 12 States, the level of village electrifica-
tion was below 33.7 per cent. 

5.28. The position in regard to the number of villages electrified in 
these 12 backward States is indicated below: 

States 

I. Assam 

2. Bihar 

3. Madhya Pradesh 

4. Manipur 

5 Meghalaya 

6. Nagaland 

7. Orissa 

8. Rajasthan 

g. Sikkim 

10. Tripura 

II. Uttar Pradesh 

12. West Bengal 

Proviaional figure 

(a) AI on 31-10-1976 

(b) As on 3C1-g-197fi 

(e) AI on 30-6-1976 

TOTAL 

Total No. of villages Percentage 
No. of electrified as on vill~ 
villages 30-1101976 electrified 

21,995 1,850 8'4 

670566 17.020 (p) 25' I 

70.883 11I.50 9 (b) 17'7 

1.949 235 (e) 12' I 

4.583 261 (b) S'7 

960 194 (8) 20'2 

46.992 11.843 25'2 

33.3°5 7,705 113'1 

21 5 II (e) 5' I 

4.727 2S) (1) 5'7 

1,111,561 32,329 28'7 

38,074 10",)21 27'7 

4,03,810 9~,747 

5.29. It would be seen from the statement that percentages of vil-
lages electrified vary from 28.7 per cent in Uttar Pradesh, 27.7 per 
cent in West Bengal, 25.2 per cent in Orissa, 25.11 per cent in Bihar 
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to 12 per cent in Manipur, 8.4 per cent in Assam, 5.7 per cent in 
Tripura and 5.1 per cent in Sikkim. 

5.36. Th& Committee wanted to know the measures taken to step 
up the progreas of rural electrification in States which were lagging 
behind. It, hal been stated by the Ministry that with a view to reduce 
this regional imbalance, rural electrification has been taken up as 
a part of the Minimum Needs Programme-(MNP) in the Fifth 
Plan. The resources for this programme-as allocated are also being 
routed through the Rural Electrification Corporation. Only such 
States which have not reached the coverage of 40 per cent popula-
tion with electricity by the end of the Fourth Plan, are normally 
eligible for allocation under this programme. In exceptional cases, 
however some prOvision has been made to enable the States to pro-
vide ad~u8ltely for the tribal and backward pockets which have 
been left behind in this respect, even when their average coverage 
has reached the level of 30-40 per cent. The broad details of the areas 
to be covered under this programme have been worked out by the 
Planning Commission. Priority has been given to areas and districts 
which are more backward. The terms and viability criteria evolved 
for loans for schemes of such areas have been liberalised. 

5.31. A statement showing the target for villages to be electrified 
(as given in the Draft Fifth Plan) under the Normal Development 
Programme of the States, Minimum Needs Programme and the Rural 
Electrifica.tion Corporation Programme. as also the achievement in 
the electrification of village during the period 1-4-74 to 31-7-76 is at 
Appendix XIII. 

5.32. The Ministry further stated that the Rural Ele::trification 
COrp!oration has been given special consideration and high priority 
to projects fOr electrification in under-developed and backward areas. 
A special category of loan has been evolved for this purpose. The 
terms, conditions and viability criteria are comparatively softer for 
these schemes. Also the Corpuration has opened regional offices in 
Calcutta, Patna, Gauhati, Lucknow, JabalpuI', Hyderabad, Chandigarh 

\ and Jaipur. This will enable them to have a closer association with 
the State Electricity Boards pnd render necessary assistance and 
guidance to them in the formulation of rural electrification program-
me. This will enable the Boards to formulate'more viable rural elec-
trification projects expeditiously fOf consideration by the Corpora-
tion and will also help' in the accelera.ted implementation of the 
sanctioned schemes. 

5.33. The Committee of Membel's ,{)f Parliament on Rural Electri-
fication in their Report submitted in April, 1972 had inter alta. re-
cornmended that Rural Electrification ~rporation should continue 
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to sanction more sdlemes of backward st&otes tilltheaeStates reached 
the All India average of village electriftcatien. 

5.M. It was stated by Government that the a~e recommendation 
had been communicated to the Rural ElectrlMatt&n Corporation 
Ltd., for implementa.tion. Rural Electrification COrpo(&tion Ltd. had 
taken riote of the spleCial requirements of the States which were 
below the All India average in regard to rural electrification. Recog-
nising the fact that schemes in backward areas become viable in 
a longer period, loans on softer terms had been offered for such 
areas. More emphasis was being laid, and would continue to be 
laid to advance loans to backward States. Out of 703 schemes sanc-
tioned upto 5-9-1974, 403 schemes were for States which were below 
the All India average. 

5.35. Asked to state how many more schemes have been sanctioned 
after September, 1974, for the backward States, and the number of. 
villages that have been electrified in those States, the Ministry of 
Energy in their written repJ.ies have stated that the Corporation had 
sanctioned 703 rural electrification schemes upto 5-9--'1974 for a total 
loan assistance of Rs. 327.36 croTeS. Since then it had sanctioned ad-
·ditional 691 schemes involving a to,tal loan assistance of Rs. 277.64 
crores. 3 Schemes for a loan amount of Rs. 0.74 crores have been with-
drawn since 1-5-1974 on account of ina,bility of the State Electricity 
Boards to produce the Ground water certificates. Thus the Corpora-
tion has upto 24-12.1976 sanctioned a total of 1391 schemes involving 
loan assistance of Rs. 604.26 crores. 

5.36. Of the 691 schemes sanctioned by the Corporation after 
5.9.1974, 402 schemes involving a total ,loan assistance of Rs. 202.62 
crores are in re~pect of the States below the All India average of 
village electrification. However, these also inolude the schemes san-
ctioned for Jammu & Kashmir which has only recently excepded the 
All India average of village electrification. 

5.37. The Comm1ttee draw rittention of the Secretary; Ministry 
of Energy to the observations of the Committee of Members of Par-
liament, which submitted its report as early as 19'72, wherein that 
Committee had cautioned that even thO'Ugh good progress had been 
maintained in rural electrifilcation during the Fourth Plan period, 
the level of achievement among the backward States would be less 
than that of the others.' In this connection, the Committee on Pub-
lic Undertaking in para 2.17 of their 62nd Report (1974-75) regret-
·ted :'to note that inspite of ·this observation, the backward States as 
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a whole still continued to remain as -such. The Secretary, Ministry 
of Energy, during evidence stated: 

"Qut of 1391 projects sanctioned by the REC so far since its 
inception, 804 pertain to States, which are below the 
all-India average. Also out of the total loan amount of 
Rs. 604 crores, that the REC has so far sandioned, Hs. 388 
crores pertain to these States." 

5.38. Asked to state the amount utilised, the witness added: 

"Against the total sanction of Rs. 388 crores, they have so far 
drawn Rs. 189 crores. These are more recent sanctions. 
The whole of the gap between Rs. 388 and Rs. 189 crcres 
may not be taken as shortfall, because by their very 
nature, they are phased programmes." 

5.39. He, however, admitted that the slippage, or the difference 
between the promised and the actual performance was of course 
there which could be quantified. 

5.40. The Ministry of Energy have in their written reply furnished 
in March, 1977, stated that the reasons for wide dispartiy in differ-
ent States were: 

(i) Lack of awareness of benefits of electricity. 

(ii) General eccnomic backwardness. 

(iii) Lack of desired lev.el of investment in the rural electrifi-
cation programme and consequent inadequacy of trans-
rirlssion and sub-transmission lines. 

(iv) Constraints on the availability of ground water, physical 
resources, geographical conditions, including difficult and 
hilly terrain; and 

(v) Sparse population and long distances between the Villages. 

5.41. Asked to. state the concrete steps taken or proposed. to be 
taken for rural electrification in the States whi('h are 'below 3D per 
cent level, and whether any time-bound programme has been drawn 
up by States in consultation with the Rural Electritlcation Corpora-
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tion so as to create employment opportunities in rural areas, the-
Secretary, Ministry of Energy, during evidence on 28.12-76 stated: 

f'Rural electrification requires a lot of outlay. In the total plan 
the States Government have to take into account how to 
deploy the funds. If some of the StateS want to go in for 
hundred per cent rural electrification they will need hun-
dreds of crores of rupees, which they do not have. Now, 
they take up some areas, step by step. Now our coverage of 
villages is about 33 per cent but the coverage of popula-
tion exceeds 80 per cent." 

5.42. Explaining the position regarding availability of funds for 
rural electrification the representative stated: 

'I..!~angements have been made by the Planning Commission 
and the Reserve Bank that all State Electricity Boards 
should be assisted through the Agricultural Rural Deve-
lopment Corporation. They are going to find money in a 
big way £Or providing the cost of the connection from the 
last point to the grid or the nearest village. In some of the 
States this is not being utilised. We have been pressing 
them to raise funds. r ho~ next year Its. 50 crores wou1d 
be available. About Rs. 20 crO'l'es to 30 crores are available 
this year. Kerala, West Bengal, Rajasthan and Haryana 
are making use of it. Now the approach is that the funds 
for rural electrification should be supplemented, by going 
to institutional finance. The share of the institutional 
finance is becoming a major part. If the farmers in the 
States and the banks are not going to work this scheme, 
then those States will lag behind while others will go 
forward." . 

5.43. The Managing Director, Rural Electrification Corporation 
Ltd., explained the position thus: 

urn so far as the regional 'disparity is concerned, while fixing 
the annual allocation for different States, those States 
which are backward in the matter of electrification are 
abreto get higher allocation.s. Before the annual plan dis-
cussion takes places, the REC discusses with the State ele-
ctricity Boards what should be their requirement of funds 
in order to electrify more and more villages, and we 
jointly make submission to the Planning Commission for' 
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augmentatiOl'l: of the plan'resources for .the State Cdn-
cerned. But once the plan allocation is fixed' by and large, 
the REC ~s to operate within those plan allocations. 
While sanctioning a scheme in a particular State, we take 
into account .the Plan allo~tion, we tell the State$ Elec-
tricity Board to give higher priority to backward areas.''' 

5.44. The Secretary, Ministry of Energy, during evidence further 
:.stated: 

"In the REC operations we have divided the States into those 
falling above or below national average. An analysis of 
the funds we have allocated shows a olear bias in favour 
of those States which are below the average. For those 
States which have above the average power in 1000sq. 
meter we have given Rs. 14 lakhs while for those States 
which have below the average we have given Rs. 20 lakhs. 
The total rural population covered is 18 crores in above 
the average and 25 crores in below.the average. Lastly, the 
total amount sanctioned is Rs. 1.1 crores for the above 
average and Ri;. 1.4 million (14 lakhs) for below the 
average per million of population. So there is bias of 25 to 
30 per cent." 

5.45. Asked to state his experience in the matter of implementa-
tion of REC schemes, and how it was proposed to improve the process 
of implementation, the Chairman, Rural Electrification Corporation 
'stated during evidence: 

"The main thing that we have been recommending to the State 
Electricity Boards is that there should be a separate 
organisation dealing with rural electrification programme 
of schemes and upto the point of implementation. Since the 
rural electrification programme as we look at it, is in area 
development programme, it requires the collaboration of 
various agencies. Therefore, we have suggested to all the 
State Electricity Boards that there should be at the district 
level committees consisting of officials and non-officials 
concerned with the development of that particular area 
to formulate the schemes and then to monitor the schemes 
from time to time, to see how the scheme .. are progressing. 
We have also suggested that at the State level there should 
be coordination committees which should meet from time 
to time to monitor the progress of different S'Chemes. 
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5.4.6. In December, )977 the Sub-CommitteeofEBUmates Com-
mittee (1977-78) asked:-

(a) to state the number of rural electrification schemes and 
the total loan assistance sanctioned by the rural Electri-
fication Corporation, and the total amount utilised; 

(b) the number of schemes and the amount of loan assistance 
for States:-

(i) below All-India average of rural electrification; 

(ii) above this average. 
The Ministry of Energy have informed in December, 1977 thus: 

(a) As on 2nd December, 1977 the Rural Electrification Cor-
poration have sanctioned 1,702 rural electrification 
~hemes involving a total loan assistance of Rs. 711.06 
crores. The,se loans are released in instalments according 
to the phasing of construction schedule and financial ex-
penditure of each project. Accordingly, the Rural Elec-
trification Corporation have already disbur~d an amount 
of Rs. 426.39 crores up to 30th November, 1!rn. 

(b) The number of schemes and the amount of loan assistance 
sanctioned .. by the Rural Electrification Cor,poration as on 
2nd December, 1977 in "Average and Below" States in point 
of village electrification (AB States) and "Above Average" 
States in point of village electrification (AA States) is 
given below:-

I. AB States 

2. AA States 

----_.-----

No. of schem!'S 
sanctioned 

98g 

(R .. in Crorea) 

Loan _iJtance 
sanctioned 

711.06 

5.47 .. The Ministry of Energy have further informed (March, 
1978) that they have disbursed a sum of Rs. 254.64 crores for 'AB" 
(Average Above) States and Rs. 171.75i crores for 'AA' States (Above-
Average) States. The details of the State wise disbursement to 'AA' 
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.& 'AB' States upto 30th November, 1977, by Rural Electrification 
Corporation, New Delhi, are as follows:-
___ K ___ 

AA States RI. in Crora 
i'\' "-.--

I. ADdhra Pradesh 35. 10 

2. Gujarat 15·79 

3· Haryana. 10·76 

·4· Himachal Pradesh 9.50 

'5' Kamataka 16.80 
·6. Kerala 7'59 
7· Maharuhtra . 37. 82 

,8. Punjab 21. 91 

'9· Tamil N:Jdu 16.,.,a 

TOTAL 171 '75 
AB Slales 

'I. Allam 9,67 

2. Bihar H·37 

',. Jammu &: Kuhmir 12.'26 

.4- Madbya Pradesh 45·11 

5· Meghalaya 2.52 

' .. Manipur 

7· Nagaland 0.86 

8. Orilla 26,51 

9· Rajuthan 36. 18 

'10. Tripura 1.12 

'II. U Itar Pradesh • 43'49 

'12. West Bengal 32'55 

TOTAL 254. 64 

GIlAND TOTAL 42Ei·!9 
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5.48. The Committee note that the national average for village 

electrification is 33.7 per cent. While some of the States such as 
Oaryana, Tamil Nadu and Punjab and Kerala have attainetl 100 per 
cent coverage, in 12 States, the level of village electrification is below 
the national average of 33.7 per cent. Among these 12 States, Sikkim, 
Meghalaya, Tripura, Assam, and Manipur have. percentages varying 
from 5.1 to 12, while Bihar, Orissa, Rajasthan, West Beuga! and UP 
have percentages varying from 23.1 to 28.7. Madhya Pradesh has a 
percentage of 17.7 and N agaland 20.2. 

5.49. The Ministry of Energy have stated that the following are 
the main reasons for wide disparity in diJlerent States: 

(i) lack of awareness of benefits of electricity; 

(ii) General economic backwardness; 

(iii) Lack of desired level of investment in the rural electri-
fication programme and consequent inadequacy of trans-
mission and sub-transmission lines; 

(iv) Constraints on the availability of ground water, physical 
resources, reographical conditions, including diftkult and 
hilly terrains; and 

(v) Sparce population and long distances between the villages. 

5.50. The Committee are distressed that as many as 12 States 
should be below the national averace in the matter of rural electri-
fication. The Committee would urre that the CeDtral Government 
should take up this matter with these State Governments at the 
hi,hest level and stress the need for acceleratinr the pace of rural 
electrification and come forward with positive assistance to these 
States both in the matter of providing resources and in formulation 
of schemes for rural electrification, so that the wide gap in tbe 
percentage of rural electrification among tbe various States is nar-
Towed dewn at the earHest. 

5.S1. The Committee understand tbat with a view to reducinr the 
rerioDal imbalance, tbe rural eledrifkation prop-amme haa been 
taken up as part of the Minimum Needs Programme iD the Fifth 
Plan. For this prorramme only sucb States which have not reacbed 
tile uwerage of 40 per cent population witb electricity by the end 
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of the Fourth Plan are eligible for allocation. In exceptional cases 
aome provision has been made to enable tbe States to provide ade-
quately for the tribal and backward pockets even when their cov-
erage has reached the level of 30-40 per cent. Broad details of the 
areas to be co.yered under this programme have been worked out by 
the Planning Commission UDder which priority has been accorded: 
,to areas and districts which are' more backward. The terms and 
viability criteria evolved for loans for schemes of such areas have 
been IiberaUsed. The Committee have also been informed that the 
Rural Electrification Corporation has been giving special considera:-
tion and high priority for projects for electrification in under-deve-
loped and backward areas. The Committee would urge that Central 
Government and the REC should extend liberal assistance to the 
backward States SO that the pace of rural electrification is accelerat-
ed and they come up to the level of more advanced Sta,tes. 

5.52. '!'he Committee note that a total of lT02schemes involving 
loan assistance of Bs. nUll erores have 'been tllmCtioned so far (upto 
2nd, December, 1977) by the BEe. Out of the5e '1702 sehemes, 9&9 
schemes accounting for a loan assistance of Rs. 456.24 crores are for 
the States which ue lagging hehindthe AU India average of village 
electrifieatlon. The Committee, howe",er, note that out of Rs. 456.24 
crores sanctioned for the schemes pertaining -. the States lagging 
behind the national average of village electrification, only Rs. 254.64 
crores have beendJ!awn so far. AJ:tIwugbthewl1ole of the gap (bet-
ween Rs. 456.24 crores and Rs. 254.64 crores) may not be taken as a 
shortfall, it was stated by the representative of the Ministry of 
Energy during evidence ill December,1976 that the s1i~PlJg.e between 
the promised and the actual programme was there. 'the Committee 
are surprised that' these States which tag' behind in rural electrifica-
tion have not come forward to fully utill~e the 10l\n assistance sanc-
tioned by the BEC.The Committee would like Government to take 
up this question with the concerned State Governments and urge 
them to utilise the loan sanctioned by the REe by speedily imple-
menting the schemes. ' 1, ; 

,. 
5.53. The Committee note that 713 schemes, involving loan assis-

tance of Rs. 254.82 crores have also been sanctioned by the REC fol' 
States which are abolVe the national average. The Committee would 
like that Cefttral .asdstanre for tHaI elEletrtftcation may be mainly 
~oncentrate41 in the.tates which ilrel*lrlng 'betlind· 80 as to enable 
them· to come uptotlit! level· of t'he .ere .vaneed· SUItes at the 
earliest. 
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'5.54. The Committee note that the REC had been suggesting to 

.. States Electricity Boards to set up separate organisations dealing 
with rural electrification programme right from the point of formu-
lation of schemes and upto the point of their implementation. They 
have, therefore, suggested te the State Electricity Boards that there 
IIhould be at the district level, Committees consisting of officials and 
aon-officials concerned with the development of that particular area 
to fonnulate the schemes and then to monitor the schemes from 
time to time. Further that there should be coordination committees 
to moniter the progress of different schemes. A recommendation for 
'more efficient coordination at State and district level with other 
mated Departments was also made by the Committee of Members 
,of Parliament on Rural Electrification (1971). 

5.55. The Committee feel that inadequacy of funds alone has not 
been a major factor for the slow progress in rural electrification in 
the States which are below the national average. The Committee are 
,of the view that, as indicated by the BEe these States do not have 
the necessary organisational structure for formulation of schemes 
and monitoring their progress, and for ensuring their speedy com-
pletion. The Committee would like the Central Government to give 
~rete assistance to these States in formulating their schemes and 
fonnulate necessary guidelines in this regard. It may also be im-
pressed upon the State Governments that they strengthen their 
organisational structure so that the pace of rural electrification is 
-accelerated in their areas. 

(e) Outlays for Rural ElectrificatiOn 

5.56. The Committee in paragraph 7.48 of their 39th Report 
(1972-73) noted that a perspective plan for the decade commencing 
from April, 1971 to March, 19"81 for rural electrification with 
emphasis on energisation of pumpsets, for increasing agricul-
Rs. 405 crores in IV Plan as against provision of Rs. 290 crores. 
mended that in view of the urgent need for rural electrification 
for the development of rural areas the necessary allocation of 
funds might be made. 

5.57. The Government in their action taken replies furnished 
in November, 1973 stated that the outlays for the programme of 
rural electrification had necessarily to depend upon the overall 

-4209 LS--14. 
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resources position of the country. Increasing allocation were being. 
made as eQuId be seen from the outlays provided in successive-
plans: 

Fint Plan 

Second Plan 

Thb-d Plan 

Annual Plana (1g66-6g) • 

Fourth Plan 

RI. in Crare. 

75'00 

153'00 

:l27OO 

+H'fig (ine1udtnlf 
Rs. 150 crorea under 
REC}. 

5.58. Government further stated that the actual expenditure 011' 
rural electrification' in the States Plans was expected to reach 
Rs. 405 crores in IV Plan as against provision of Rs. 290 crores. 
Besides financiiol assistance from banking institutions, assistance-
from LIC is estimated to be Rs. 150 crores against the original 
estimate of Rs. 7~ crores. The loan assistance from REe is ex-
pected to be Rs. 170 crores. The total expenditure in IV Plan 
would thus be ~s. 725 crores as against the original expectation of 
Rs. 520 crores. 

5.59. In the draft Fifth Plan document a provision of Rs. 1098.24-
crores was made for rural elecrification schemes. However, in the 
final 5th Plan only Rs. 685.30 crores have been provided for rural 
electrification. 

5.60. Asked to state the reasons for reducing the allocations on 
this important programme, and the impact of this reduction, the 
Secretary, Ministry of Energy, during evidence stated: 

"We had originally totalled up allocations of three different' 
compartments, adding up to Rs. 1098 crores. We have· 
now an allocation of Rs. 685 crores plus an unstated 
quantum of institutionalised advance. We had pressed 
Planning Commission for this amount also being quanti-
fied, but they said it depends on to what extent State 
Boards present. schemes to the Banks and to the REC. 
But there is also an understanding that if· the institutional' 
advance, when asked for, is not forthcoming (which 
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situation, I think, will not occur), they will supple-
ment the figure of Rs. 685 crores. There is also a linkage 
between this and the pumpsets to be energised in the 
Fifth Plan period." 

5.61. Asked to state whether there would be no difficulty in 
~egard to finances in the Fifth Plan, the Secretary, Ministry of 
Energy added: 

"That would not be a correct impression. I would like to 
limit it by saying that a constraint has been faced by 
the REC in the area of some type of schemes they have 
sanctioned. In some States there has not been a problem 
but they do have cases where schemes cannot be sanc-
tioned by the States because funds are not available. The 
funds position of the REC is not comfortable. In relation 
to other areas like ARDC, we have to see how far it fa 
going to playa role." 

5.62. Later the Ministry of Energy in March, 1977, stated that 
an outlay of Rs. 330.61 crores was provided for rural electrification 
during the first 3 years 1974-77 of the Fif~h Plan. As against it an 
outlay of Rs. 354.69 crores is proposed in the Fifth Plan document 
for the last two years. With this increased outlay the pace of rural 
electrification in the country will be further accelerated. 

5.63. In addition to the funds provided in the Plan, the State 
Electricity Boards will also be attracting institutional finance such 
as from ARDC, nationalised banks, etc. for rural electrification. 

5.64. The Committee note that as against a provision of Rs. 1098 
crores proposed in the draft Fifth Plan for rUral electrification, only 
a sum of Rs. 685 crores has been provided for rut:a1 electriftcation 
in the flnal Fifth Plan document. In addition, an unstated quantum 
of institutionalised advance would be available. The Committee have 
a180 been informed tbat Planning Commission had given an assu-
rance to the effect that if the institutionalised advance would not be 
fdrtbcoltting, the plan allocation of Rs. 685 crores would be supple-
mented. 

5.65. The Committee trust that with the increasing realisation 01 
the vital role of rural electrification in tbe rural economy and the 
development of rural areas, lack of resources would not be allowed 
to ad lis a constraint In the ptogress of rural electrification and on 
th~ contrary liberal allocation would be made to step up the pace of 
rural electrification in the country. 
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(d) Electrification of Hanjan Bastia 

5.66. The Committee in paragraph 7.42 of their 39th Report 
noted that in a number of villages where electricity had been pro-
vided, the 'Harijan Bastis' in those villages were not electrified be-
cause of unremunerative loads in those areas. The Committee 
further noted that the Government of India had introduced since 
December, 1971, a special scheme for electrification of such "Harijan 
Bastis" and for that purpose loan assistance at concessional terms 
was being provided through the agency of Rural Electrification 
Corporation to the State Electricity Boards. The Committee recom-
mended that the provision of public lighting to the economically 
weaker sections of the society particularly in the Harijan and 
Adivasi areas and 'bastis' should be given special consideration by 
the Government and, if necessary, further incentives viz., interest 
free loans etc. should also be given to the State authorities con-
cerned for this purpose. 

5.67. Government in their action taken replies recognised that 
the provision of street lighting to economically weaker sections of 
the Society particularly for Harijan and Adivasi areas and basti! 
should be given special consideration. Accordingly, a provision of 
Rs. 5 crores during the Fourth Plan had been made for giving loan 
assistance against specific schemes of provision of street lighting in 
Harijan Bastis adjacent to electrified villages with street lights but 
where the Harijan bastis were left out. In the Fifth Conference 
of the Chairman, State Electricity Boards held in May, 1971 a reso-
lution was passed that in all future schemes of village electrification 
whenever a village is electrified for general purposes, the Harijanl 
Backward community basti (s) of the village should be automati-
cally covered. As a special feature, as part of the programme of 
the Silver Jubilee Year of the country's Independence, instructions 
were issued to State GovernmentsJState Electricity Boards to 
electrify one Harijan basti per day in every State of the country 
during the Silver Jubilee Year i.e. from 15-8-1972 to 14-8-1973. The 
Rural Electrification Corporation had instructed that while formu-
lating schemes, provision should be included for street lights in 
Harijan Bastis adjacent to villages included for electrification in 
the scheme. In addition to the above, the Minimum Needs Pro-
gramme would also have priority in backward areas. Many of the 
schemes for rural electrification under the Minimum Needs Pro-
gramme in the Fifth Plan, therefore, are expected to cover the 
electrification of tribal areas too. 
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5.68. According to the scheme introduced by Government of 
India in December, 1971 for providing electricity to Harijan Bastis 
in villages already electrified· mentioned above, loan assistance was 
being made available on concessional terms through the agency 
of Rural Electrification Corporation to the State Electricity Boards. 
The loan carried an interest of 5 per cent per annum and it to be 
repaid in 15 years. The other loans sanctioned by Rural Electrifi-
cation Corporation carry higher rate of interest of 61 per cent per 
annum for first 110 years, 71 per cent per annum for next 5 years 
and 8i per cent per annum for next 5 years. Besides, the funds 
given by Government for this purpose to Rural Electrification Cor-
poration in the form of a loan carry an effective rate of interest of 
41 per cent per annum only. Thus programme of extension of 
electricity to Harijan Bastis is already subsidised by Government 
of India. 

5.69. The Ministry of Energy were asked to indicate the amount 
of loan assistance given by REC to the State Electricity Boards 
since December, 1971 i.e. from the time of the scheme for providing 
electricity to Harijan Bastis was introduced and the present po~i
tion with regard to one provision of electricity in the Harijan 
Bastis. The Ministry in their written replies stated that the Rural 
Electrification Corporation has sanctioned 109 schemes of the various 
State Electricity Boards for a total loan amount of Rs. 4..5 crores 
envisaging extension of electricity to 10,460 Harijan Bastis adjoin-
tng already electrified villages. According to the reports received 
by Corporation 6,608 Harijan Bastis have been electrified under the 
programme upto 25-9-76. 

5.70. It has also been estimated that there are about 8,500 villages 
where street light has been provided in the main villages but it 
has not yet been extended to the adjoining Harijan Bastis. Aft~r 
all the schemes sanctioned by the Rural Electrification Corporation 
for extension of electricity to the Harijan Bastis adjoining electri-
fied villages have been fully implemented, about 4,500 more Hari-
jan Bastis would remain to be provided with street light facility. 
The present decision of the Government is that power supply 
could be extended to such remaining Harijan Bastis from within 
the States' Annual Plan provisions made for Normal Development 
Works and lor Normal Rural Electrification Programme wherever 
these are provided. The various State Electricity Boards have 
been informed to take necessary action for electrification of the 
remaining Harijan Bastis accordingly. 
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5.71. Asked to state the exact number of Bastis which still 
remain to be electrified and the precise measures taken or being 
tahn in providing electricity to Harijan Bastis, and the steps taken 
to collect data of Harijan Bastis still remaining to be electrified, 
the Secretary, Ministry of Energy, during evidence stated: 

"Now for those who were left out in the past, funds are 
created and after these schemes are implemented by 
REC these will still be about 4,000 Harijan Bastis which 
will not get covered through these arrangement which 
has been made and all the State Governments have been 
requested to take care of this as part of their normal 
efforts for effective rural electrification. 4000 bastis are not 
a large number." 

5.72. To a query made by the Committee whether the Govern-
ment's instructions that in every proposal submitted to REC the 
Harijan Bastis should be included, are being observed, the Secre~ 
tary, Ministry of Energy during evidence stated: 

"In the REC no proposal would be entertained if in it the 
harijan bastis are left out. Those instructions are being 
fully honoured and implemented. Government also 
made a special provision of about Rs. 5 crores to cover 
those harijan bastis which in earlier proposals had been 
left out. There also very substantial progress had been 
made. The number of villages where bastis have been 
left out is very small and can be taken care of by the 
State Government with their own resources. REC 
never takes up a schemes where the Harijan bastis have 
been left ou t." 

5.73. Later in their written note furnished in March, 1977. the 
Ministry informed that progress reports were, being obtained 
monthly from States giving details of (i) number of villages elec~ 
trified; (ii) number of electrified villages where street light has been 
provided; and (iii) number of electrified villages wher~ street light 
bas been provided in the main village and it has also bee:n extended 
to the adjoining localities inhabited by Harijan and othe,r backward 
cpmmunities. The da.ta in regard to, (ii) and (iii) is not up-to-date 
for all the States. Acton is, however, being taken to obtain more 
~pdated information from the States with a view to have th~ exact 
number of I{arijan Bastis which still remain to be electrifie~. 

5.74. The Sub-Committee of Estimates Committee (1977-78) en-
quired about the latest position regarding; the progress of elecfti-
6.cation of Harijan Bastis adjoining the already electrified villages. 
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'The Ministry of Energy in their note furnished in December, 1977 
have stated that so far as the REC is concerned they have sanction-
Ed 109 schemes for extension of electricity to 10,460 Harijan Bastis 
adjoining the already electrified villages. According to the infor-
mation received, 8,673 Harijan Bastis have been provided with 
street lighting under the special scheme and 1,787 Harijan Bastis 
yet remain to be electrified. 

5.75. The Committee had in their 3.9th Report recoD1;D1ended that 
the provision of public lighting to the economically weaker sections 

,.of the society particularly in the Harijan and Adivasis areas and 
rbastis' should be given special consideration by the Government 
and, it necessary, further incentives viz. interest free loans etc. 
should be given to the State authorities concerned for this purpose. 
The Committee note that a provision of Rs. 5 crores during the 
Fourth Plan had been made for giving loan assistance against speci-
fic schemes for provision of street lighting in Harijan 'bastis' ad-
jacent to electrified villages with street lights. The Committee also 
Dote that as part of the programme of the Silver Jubilee year of the 
eountry's Independence, instructions were issued to State Govern-
mentslState Electricity Boards to electrify one Harijan 'Basti' per 
,day in every state of the eountry during the Silver Jubliee Year i.e., 
from 15-8-1972 to 14-8-1973. 

5,76. The Committee note that according to th~ scheme intro-
,duced by Government of India in December, 1971, for providing 
electricity to Harijan Bastis in electrified villages loan assistance 
was being made available on concessional terms through the agency 
of REC to State Electricity Boards. Since then, the Rural 
Electrification Corporation has sanctioned 109 schemes of the 
various State electricity Boards for a total amount of Rs. 4.5 
'crores envisaging extension of electricity to 10,4&9 Harijan 
Bastis adjoining the already electrifi,ed villages. So far 8,673 Harijan 
Bastis have been electrified under this programme and 787 Harijan 
Bastis are yet to be electrified. 

5.77. 'The Committee also note that it is estimated that there ar.e 
still about 8500 villages where street light has been provided in the 
main viUage. but it has not been extended to the adjoining HarijaD 
Butis and that after all the schemes sanctioned by the Rural electri-
fication Corporation for extension of electricity to the Harijan Bastis 
adjoining electrifted villages have been fully jmpl~ell,ted, about 
4500 more HarijanBatis .would still, remain to .... provided with 
'street light facility. 
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5.78. The committee have been informed that the power sUPpb' 
~ould be extended to these remaining 4500 Hariian 'bastis" from the-
States' Annual Plan provisions made for Normal Developmet Worb 
and/or Normal Rural Electrification Programme. and that the Stale 
Electricity Boards have been informed to take necessary aetM. 
accordingly. 

5.79. The Committee would have liked if the remaining 458e 
Hariian 'bastis' had also been covered by BEC under the progr81111D8 
of extending loan assistance to States on concessional terms. TIle 
Committee hope that Central Government would urge the States .. 
provide enough funds in their Annual Plans so that all the HarijaD. 
'bastis' are electrified within a short period. 

(e) Committee on Rural Consumers' complaints 

5.80. The Committee on Rural Electrification inter alia recom-
mended that efforts should be made to remove the complaints 01 
farmers about the procedures, terms and conditions, quality of 
service etc. and also for improvement of power supply in rural 
areas. The Rural Electrification Committee suggested that the 
recommendations of the "Committee on Rural Consumers' Com-
plaints" should be adopted by the Electricity Boards without delay; 

5.81. Asked to state whether recommendations of the Committee 
on Rural Consumers' Complaints have been adopted by Electricity 
Boards, and what are the benefits that have accrued to farmers as 
a result of acceptance of the recommendations of the said Com. 
mittee, the Secretary, Ministry of Energy, during evidence, stated: 

.. , 
1 

"This Committee was a very high powered Committee and 
the report has generally been accepted by all the State 
Electricity Boards. This Committee went into the difti. 
culties faced by the consumers. The repo,rt is very ex-
haustive and it covers technical matters like design of 
transmission, sub·transmission system. and matters at 
system improvements upon which will depend elimina-
tion of voltage fluctuation and interruptions. It also 
covers administtrativ€' matters and procedural matter. 
concerning connections and priorities of connections. The 
report also covers matter of simplification in tariff pr0-

cedures. 

"'As far as power supply is concerned, there is no cut for 
agricultural consumers and pu.mps~ts. B~t: the ma~ter 0& 
voltage supply and interruptIon IS recelvm~ c~ntmu~ 
attention from the Ministry and we are morutonng this. 
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5.82. To an enquiry made by the Committee whether any attempt. 
has been made to know from the consumers their difficulties in 
getting Connections, payment of bills and many other things, and 
through what media, the Secretary, Ministry of Energy stated: 

"At the level of Central Government, I do not think we have 
taken this matter." 

5.83. The Managing Direcor, Rural Electrification Corporation 
clarified thus: 

"We have recently commissioned a study through a research 
Institute to find out the consumer response and what their 
difficulties are. They will be study the consumers p'I'o-
blems." 

5.84. Later the Ministry informed through theIr wrItten note 
that the Kureel Committee had gone into the difficulties faced by 
rural consumers in connection with the electricity supply in the 
rural areas and had recommended remedial action to ameliorate 
these difficulties. Some of the important recommendations were:-

(i) All States should prepare long-term plan for transmission! 
sub-transmission/distribution networks taking into ac-
count the entire load development. rural, urban and othe! 
categories. The extension of new lines should be done 
accordingly to these plans and not in a haphazard way 

(ii) 

(iii) 

(iv) 

(v) 

The rural consumers should be apprised oi the procedures. 
and the conditions for taking electric connections and 
related formalities and should be advised regarding the 
location of their pumpsets which will help in the forma· 
tion of cluster schemes. wherever possible. 

Standardisation of the irrigation installations with refer· 
ence to horse power of motors, command area. wate! 
lifting capacity along with a standard list of other equi,-
ment required. 
Organisations for load promotion and other activitiea 
should be created by the State Electricity Boards or b" 
any other development Department of the State Gtlvern· 
ment. This would help in removing difficulties in the 
matter of services connections. 

The Boards should de-centralise the power of sanctioning 
estimates incurring expenditure in connection with 
normal r~pairs, maintenance and break-downs in supply, 
preparing bills and receiving payments etc. Tbey should 
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or~an~e their Pl~nning and Procurement Organisation to 
have better materials quality and inventory control. 

(vi) The board~ ~hould try ~o reduce the time of completing 
the formahtles for agncultural and other connections in 
rural areas. It would be worthwhile if suitable time 
limits are fixed for completing each tormaIity and these 
are properly displayed. 

(vii) The Boards should arrange to deliver the consumers' 
copy of agreement to him immediately on signing. 

(viii) The Board should investigate the reasons for heavy vol. 
tage fluctuations in rural feeders and take corrective 
measures such as adopting standard equipment and con-
struction practices, restricting the lengths of feeders, 
improving the voltage regulation of lines and installation 
of shunt capacitors etc. The Boards should arrange for 
,quick replacement of burnt transformers so thtt heavy 
transformers do not get over-loaded for long durations. 

(ix) The boards should frame simple tariff structures which 
should be easily understood by farmers. 

(x) The Boards should ensure that the meters are read as per 
their time-schedule which should be notified. Spot bill-
ing would eliminate many such difficulties . 

. (xi) The boards should not purchase non-standard meters as 
most complaints appear to result from defective meters. 

(xii) Cash Collection Centres should be located at places con-
venient to the consumers md their location reviewed from 
time to time. 

5.85. The recommendations of the Committee were communicated 
to the State Governments in September, 1974 through a D.O. letter 
of. the Deputy Minister of Irrigation and Power to the Power Minis-
ters of the States. The State Electricity Boards were also apprised 
of the recommendations. The matter was, thereafter, pursued from 
time to time. Action for the implementation of various recom~ 

-mendations has been taken in a number of States. The in !ormatioll 
in this connection is summarised in the succeeding paragraphs. 

5.86. As regards the preparation of long term plans for trans.. 
mission. sub-transmission and distribution networks. action is being 
taken. among other States, in Gujarat, Haryana, Karnataka, Madhya 

!Pradesh. Punjab and Bihar. In Tamil Nadu, a Master Plan has been 
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. evolved for the rationalisation of the existing distribution net work. 
1'he State Electricity Boards in GUjarat, Haryana, Karnataka. 
Madhya Pradesh and Bihar have intimated that load promotional 
activities designed to formulate viable schemes have already been 
taken up. The Kerala State Electricity Board is rendering assistance 
to consumers and giving guidance in connection with obtaining of 
Loans and selection of pumpsets etc. Similarly, the question of the 
procedure for service connections being made easy is receIVIng 
attention of the Andhra Pradesh, Haryana, Orissa, Punjab, Gujarat, 
Karnataka, Madhya Pradesh, Tamil Nadu, Bihar and Kerala State 
Electricity Boards. 

5.87. In regard to de·centralisation of the powers o~ sanctioning 
. estimates, incurring expenditure etc., implementational steps are 
in hand in Himachal Pradesh and Bihar apart from GUjarat, Haryana 
Karnataka, Madhya Pradesh, Orissa, Punjab and Kerala. The 
GUjarat, Haryana, Karnataka, Punjab, Tamil Nadu Orissa, Bihar 
and Kerala State Electricity Boards have taken steps to reduce the 
time taken in completing the formalities for agricultural and other 
connections in rural areas. It has been intimated by the Electricity 
Boards of Haryana. Gujarat, Karnataka, Madhya Pradesh, Orissa, 
Tamil Nadu and Bihar that consumers' copy of the agreement ii 
being delivered immediately after signing. 

5.88. A number of State Electricity Boards have responded to the 
recommendation regarding prompt corrective act~on ~or frequent 
interruptions of supply and voltage fluctuations. The States have 
separately been advised to formulate viable schemes of systems im· 

. provement with a view, inter alia, to improving the quality of 
supply. 

5.89. The Haryana, Karnataka, Himachal Pradesh, Orissa, Punjab, 
Kerala and Bihar State Electricity Boards have intimated that their 
tad!! struotures are simple and are easily under..toQd by agricul-
tural consumers. ~he Spot Billing .system:; are being followed by 
the Gujarat State Electricity Board and is being tried out in 

. Haryana Himachal Pradesh Karnataka and Orissa. Spot Billing has , , 
also been introduced at certain places by the Bihar State Electricity 
Board. Action has been taken for locating Cash Collection Centre. 
at convenient places by the GUjarat, Haryana, Himachal Pradesh, 
Karnataka, Madhya Pradesh, Orissa, Punjab, Tamil Nadu, Bihar and 
Kerala State Electricity Boards. The Haryana, Tamil Nadu. 
~adhya Pradesh and Kerala State Electricity Boards are iivin.l 
,~ttention to co~plaints regarding energy meten. 
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5.90. While the implementation of the recommendations is essen-
tially ~n .the area of State Governments and State Electricity Boards, 
th~ MinIstry of. Energy have from time to time, been following up 
thIS matter with the States so that remedial action to resolve the 
problems of rural consumers is accelerated and has maximum 
coverage. 

5.91. The Committee note that a high powered Committee named 
the 'Committee on Rural Consumers' Complaints' had gone into the 
dlftlculties faced by the rural consumers of electricity and made 
a number of recommendations for remedial action to mitigate the 
diftlculties. 

5.92. The Committee note further that the Report has beea 
generally accepted by all the State Electricity Boards and many 
States have already initiated a number of measures In implemen-
tation of recommendations of the Committee on Rural Consumer.' 
Complaints. 

5.93. The Committee hope that the progress of the implemen-
tation of the recommendations of the Committee on 'Rural Con-
sumers' Complaints' made by the State Electricity Boards would 
be monitored through periodical reports so that the dJfllculties faced 
by the rural consumers are removed and necessary assistance 
rendered. 

ElectTicity Ta.?'iff 

5.94. The Sub-Committee of Estimates Committee (1977-78)· 
asked the Ministry of Energy to state:-

(i) the criteria laid down .regarding the rates to be charged 
from various categories of consumers in rural and urban 
areas; 

(ii) the difference, if any, in the rates charged from various 
categories of consumers, the reasons therefor; and 

(iii) whether the electricity charges for agriculturists are 
reasonable and the transmission/losses etc. are not passed" 
on to these consumers. 

5.95. The Ministry of Energy in their note ·(December. 1977) 
have stated that the State Electricity Boards are empowered under 
Section 49 of the Electricity (Supply) Act, 19"48 to fix tariffs. for 
supply of electricity for various categories of consumers from tIme 
to time keeping in view, inter-a.lia (a) the nature of supply and the 
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purpose for ~hi~h i~ is required: (b) co-ordinated development of 
supply and dIstrIbutIon of electrIcity within the State in the most 
efficient and economic manner with particular reference to develop.. 
men~ in areas not adequately served with electricity; (c) the simpli-
ficatIOn an~ standardisation of methods and rates of charges for 
such supphes; and (d) the extension of supplies of electricity to 
sparsely developed areas. Under Section 59 of the Electricity 
(Supply) Act. 1948, the Boards are required to carry on their opera-
tions and adjust the tariffs in such a manner as not to incur loss. 
In fixing tariffs, considerations emanating out 01 general' policy of 
the State Governments. such as speeding up of agricultural develop-
ment and augmenting employment opportunities are generally kept 
in view. 

5.96. In view of the position stated above, under the provisions of 
the Electricity (Supply) Act, 1948, the Boards are enabled to have 
different tariffs for different areas having regard to various factors. 
-The Electricity Boards have, however, frameti generally uniform 
tariffs for both rural and urban areas. though it is usually much 
costlier to deliver power to rural areas. Also, the tariffs for agri-
cultural purposes and for small scale industries are generally kept 
below the cost of supply with a view to encouraging consumptiol! 
of electricity for agricultural purposes and for running small scale 
i nd ustries. 

5.97. Some element of loss is inherent whenever electricity passes 
through transmission and distribution systems and the cost thereof 
is to be recovered from the consumers in the interest of the com-
mercial viability of. the Boards. The costs of extending power supply 
for agricultural pump-sets and rural areas are comparatively high 
because of the extensive distribution systems to b! erected and the 
low density. Even so, the tariffs for. agricultural consumers as 
mentioned 'earlier, are generally lower than for other categories of 
consumption. 

5.9B. The Sub-Committee further enquired the aggregate 'l'ate 
at which electriCity is supplied to farmers in various States and the 
industrial units' and whether these include all kinds of charges, 
service charges,' fuel charges and other charges; or they M'e realised 
separately; and the nature of such charges. The Ministry of Energy 
1n their note (December, 1977) have stated thus: 

IjThe details of tariffs for agriculture, small industries and 
large industries in various States are given in the attach-
ed Statements (Appendix XIV to XVI) indicating the 
nature of the charges, such as, fixed charges, energy 
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charges' electricity duty, fuel charges, minimum charges, 
and other elun,'ges, wherever applicable. Another state-
ment (Appendix XVII) indicates the available informa-
tion in regard to the meter rentals leVied by cWfetent 
State Electricity Boards for these types of consumers. 
All these charges are realised from the consumers to-
gether and not sep8'l'ately. 

It may be stated that electricity tariffs for different classes of 
consumers are determined from time to time by the State 
Electricity Boards after taking into account the varia-
tions in the cost of generation and the cost involved in 
the operation and maintenance of transmission and dis-
tribution systems. While evolving such tariffs, the Boards' 
normally keep iil mind the socio-economic policies of the 
State. The load densities in the rural areas are low and 
long transmissions and distribution lines are often requir-
ed to be laid fo'r energisation of agricultural pump--sets 
and for small industries. Nevertheless, the electricity 
tariffs for agricultural purposes and small industries are 
often kept below the cost of supply so as to encourage 
consumption of electricity for agricultural purposes and 
for running small industries. 

The tariff structure can be broadly classified into three cate-
gories, namely, (a) tariff related to the energy consump-
tion, (b) tariff related to the installation or connected 
load, and (c) a combination o-f these two. For smaller 
instaHations, it is usual to have a simple tariff 'related to 
the energy consumption. However, for practical and 
economical reasons, some Boards have resorted to a fixed 
charge which is related to the horse power of the motor. 
This type of tariff is in force in Uttar Pradesh and Punjab 
for agricultural pump-sets. The advantage of this system 
is that the meter reading expenses are avoided and the 
scope of pilferage reduced. The disadvantage, on the 
other hand, is that the average rate payable by a consu-
me'!' per unit of energy varies depending llPon the usage' 
of the motor and the availability of water in the wells. 

The consumer is required to pay a minimum charge even 
when he does not consume any power and this cbarge is 
levied to enable the State Electricity Board to collect a' 
part of the fbced charges which are incurred by it for 
extending the conneCtions to the consUmer and maintain-· 
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ing the same. In addition, the consumE!!' has to pay 
meter rent charges val'Y.:ing from Rs. 0.50 to Rs. 200 de-• pending upon the type and size of the installation. 

Wher~ power is produced from thennal stations, the State 
Electricity Boards levy a fuel adjustment charge to re-
cover any additional cost incurred by them tow8!"ds the 
fuel used in the thennal stations or give credit to tne 
consumers in case the fuel costs go down. The fuel adM 
justment charges are nonnally levied only on large inM 
dustrial units as the administrative costs of including the 
fuel adjustment charges in respect of smaller conSUlIlers 
would be too high. 

Ap2'l't from the charges to be paid to the State Electricity 
Boards, the State Governments also levy electricity duty 
on the power consumer. The level of duty varies from 
consumer to consumer, the general policy being that the 
duty levied on agriculture and small industries is either 
zero or nominal." 

5.99. The position with regaord to the tariff for agriculturists, 
small industries and large industries, as indicated in Appendices 
XIV to XVI is as follows:-

State 

J. Andhr. Pradeah 

II. Allam 

3. Bihar 

4. Gujarat 

5. 'bryana 

6. Himachal PradClh 

Agriculture Small Indwtry Larse Indultry 

Averase 
Rate 5HP 
10% LFPI 
kwh. includ· 
ing electri· 
city duty 
ezcluding 

full 
IUl'charge' 

Paile 

2 

19'68 

18'00 

111'23 

24'77 
2S'68 

10'00 

Average 
(including 
electricity 

,duty ezclud· 
ing fuel 
lurcharge) 
loHP15% 
LFP/Kwb. 

~ 

Paiae 

92 

23 

24 

lI8'64 

\t4.IS 

19'03 

Ava-agr-
(including 
electricity 

duty ezclud· 
ing fuel 
.ureharge) 

loooKw 50% 
LFP . 

IKwh 

---
4 

Pai.e 

2S'77 

in·,8 

23'91 

22'0 

19'18 

16'06 
.. --- ---.- _. __ .-------------
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12 3 4------ ~.---- -----
7· Jammu & Kashmir . 1/ . 50 Kashmir 10.122 +.36 

Jammu 12.52 6.08 
8. Karnataka 19. 158 23. 15 12.85 

9· Kerala 13. 02 16'50 16." 
10. Madhya Pradesh 16.00 113.50 18.11 
"11. Maharuhtra 12.00 116 17. 16 
12. Meghalaya 14.00 18 16.13 

13· Orwa 17,50 20·79 19·32 
1+. Punjab 112·50 111.110 19·39 
15· Rajasthan 111.00 14.00 :11.00 
16. Tamil Nadu 17. 84 31.00 29. 14-

'17· Uttar Prad!'.Sh 22.06 25. 00 17·gB 
lB. West Bengal 3B.00 32·33 23. 17 

19· DESU (Deihl) :11.00 23. 00 25.90 

5.100. The Committee note that the State Electricity Boards are 
empowered under section 49 of the Electricity (Supply) Act, 1948 
to fix tariffs for supply of electricity for various categories of con-
sumers from time to time keeping in view, inter' alia. (a) the nature 
of supply and the purpose for which it is required; (b) cD-ordinated 
development of supply and distribution of electricity within the 
State in the most efficient and economic manner, with particular 
reference to development in areas not adequately served with elec-
tricity; (c) the simplification and standardisation of methods and 
rate·:; of charges for such supplies; and (d) the extension of supplies 
of electricity to sparsely developed areas. It has also heen stated 
that under section 59 of the Electricity (Supply) Act, 1948 the 
Boards are required to carry out operations and adjust the tariffs 
in such a manner as not to incur loss. In fixing tariffs considera-
tions emanating out of general policy of the State Governments, such 
as speeding up of agricultural development and augmenting employ-
ment opportunities are generally kept in view. It has been further 
stated that the Electricity Boards have' framed generally uniform 
tariffs for both rural and urban areas though it is usually much cost-
'ller to deliver power to rural areas. The Ministry have also stated 
'that the tariffs for agricultural purposes and for small seale indU8~ 
. tries are generally kept 1telow the cost of supply with a new to 



encnuraging consumption of electricity for agl'icultural purposes and 
for running small scale industries. 

5.101. The Committee abo note that according to the Ministry 
of Energy some element of loss is inherent whenever electricity pas-
ses through transmission and distribution systems and the cost 
thereof is to be recovered from the consumers in the interest of the 
commercial viability of the Boards and that the costs of extending 

power supply for agricultural pump-sets and rural areas are com-
paratively high because of the extensive distribution systems to be 
erected and the low density. The Committee were further infonn-
ed that "even so the tariffs for agricultural consumers are general-
ly lower than for other categories of consumption". 

5.102. The Committee, however, find from the statements (Ap-
pendix XIV to XVI) furnished by Governm.ent that except for 
Kerala and Delhi, lorge industrial consumers pay less tariff for elec-
tricity consumption than the small industrial consumers. In states 
like Karnataka, Maharashtra, Uttar Pradesh and West Bengal, the 
difference in tariff is in fact as much as 10.30, 8.84, 8.2 and 9.16 paise 
per unit. The Committee also find contrary to the claim of the 
Ministry of Energy, that the tariffs for agricultural consumers are 
generally lower than othe-r categories of consumption, the agricul-
tural consumers in States like Gujarat, Haryana, .Jammu and Kash-
mir, Karnataka, Maharashtra, Uttar Pradesh and West Bengal pay 
more tariff than the large industrial consumers. The Committee 
need hardly point out that if any real break· through is to be made 
in encouraging agricultural consumers to utilise electric energy for 
agricultural purposes, the present tariff schedules would have to be 
made reasonably economical for them. The Committee feel that it 
is high time that a review of the tariff charged by difterent State 
Electricity Boards for different categories of consumers is made, 
keeping in view not only thc' viability of the Boards but also the 
paying capacity of different categories of consumers. The Commit-
tee would like that such a re-appraisal is done at the earliest and new 
Dorms and guidelines evolved in regard to the electricity tariffs to 
be charged from different categories of consumers. 

5.103. While the Committc~ appreciate that certain quantum of 
loss of power is inherent in the transmission and distribution and 
the cost of extending power for agricu'ltullal pumpsets is compara-
tively high, they are unable to a."ee with the view that purely on 
consideration of commercial viability of the Boards, the cost arising' 
out of these factors should be passed on to the economically non-too 

4209 LS-15 
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strong agricultural consumers. The Committee had already suggest-
ed earlier oa re-appraisal of the electricity tariff. Such a review 
should also take into account, in the context of the need for giving 
bnpetus to agricultural growth, the extent to which, if at all, the 
cost of transmission/distribution as also transmission losses should 
be passed on to the agrkultural consumers. 

5.104. The Committee would also like to point out in this con-
nection that while agriculturists need .assured supply of power so 
that agricultural opeTations can go on unhampered, the picture that 
obtain today is different. The agriculturists depending on pump-
set has to contend with frequent breakdowns of power supply and 
damage to motors due to violent fluctuations in voltage etc. The 
Committee, therefore, feel that merely energising of pumpsets with-
out guaranteed supply of electricity will not inspire the agricul-
turists to go in for more pumpsets. The Committee hope that this 
matter would also receive an urgent conside-ration from the Central 
and State Governments and the power supply would be so managed 
that the .agriculturists are assured of their minimum needs of 
power. 



CHAPTER VI 

PLANT, EQUIPMENT AND RAW MATERIAL 

A. Capability of Indigenous Manufacturers of Plant and Equipment. 

Capability of Indigenous Manufacturers of Plant and Equipment. 

6.1. The Estimates Committee in paragraph 3.55 of their 39th 
Report felt that an assessment of the indigenous machine building 
and design capacities and the time required for fabrication 
and delivery should be made with a view to planning import. 
wherever indigenous cap,'lcity was not sufficient to meet the 
requirements. 

6.2. Government in their action taken repliies furnished in 
November, 1973 stated that a Committee of Ministers was appoin-
ted by the erstwhile Ministry of Irrigation and Power in July, 1972, 
with a view to assess the capability of indigenous manufacture of 
plant and equipment to meet the requirements of power develop-
ment programme envisaged in the Fifth 'Five Year Plan. Thi. 
Committee submitted its report in 1973. 

6.3. The Ministry of Energy were asked to state the findings 
9f that Committee and the measures adopted by the Ministry to 
achieve optimum coordination with the indigenous manufacturers 
of plant and equipment for development of power in the country. 

6.4. The Ministry in their written replies stated that this Com-
mittee was set up to determine:-

(i) The adequacy of indigenous capacity for supply of power 
equipment to meet the time-bound generation pro-
gramme in the Fifth Plan. 

(ii) To examine the capability of the manufacturers to 
engineer and deliver the associate substance in a co· 
ordinated manner along with the main equipment. 

(iii) To examine the practicability of the generation pro-
gramme and preparedness of the project organisations, by 
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way of capability of project preparation and execution in 
conformity with the programme to suggest measures for 
improvement and ensuring success of the power plants. 

6.5. The aforesaid Committee made a total of 47 recommen-
dations, out of which the following important recommendations re-
lated to manufacture of plant and equipment:-

(i) For meeting a target of addition of 13 million KW therma1 
capacity during the Fifth Five Year Plan, Mis. BHEL, 
Hardwar, would be able to supply only 18 sets of 200 MW 
each against the requirements of 33 sets during the Fifth 
Plan. Uttar Pradesh State Electricity Board has been 
permitted in principle by Government to import 2x 200 
MW sets for installation at Obra. Arrangements will, 
therefore, have to be made to procure 13 sets more ot 
this rating from sources other than indigenous fOl 
adhering to the stipulated commissioning schedule during 
Fifth Five Year Plan. Thus a total capacity of 30100 MW 
(including 2 x 20~ MW at Obra) completed with boilers 
and other auxiliary equipment will have to be procured 
from other than indigenous sources to meet the proposed 
target of Fifth Plan. 

(ii) In view of the difficulties of indigenous manufacturers, 
and urgency for overcoming the power shortage as early 
as possible, it is recommended that thermal generating 
plants aggregating to 5 million KW capacity should be 
imported in 500 MW sl:>:e. This action should be taken 
immediately so as to provide enough capacity for meeting 
the power requirements in the early years of the Sixth 
Plan period. 

(Ui) It has been seen that there is a gap of 2628 MW capadty 
between requirements and the availability of indigenous 
manufacturing capacity of hydro sets. 900 MW of this 
capacity is already under import for installation at 
Balimela, Lower Sile:ru, Iddiki and Kunda. Action will 
have, therefore. to be taken to procure 1688 MW of capa· 
city. Out of this 311)1 MW and 452 MW have already been 
recommended for imports. Therefore, action bas to b~ 
taken to procure remaining 935 MW capacity. 

(iv) It is necessary to ensure that adequate capacity in manu~ 
facturing po~er transformers is established well in 
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advance to meet the total requirements of the Fifth 
Plan. 

Procurement of sets of 200 MW each from sources other than. in.d;" 
geno'US Manufacturers. 

6.6. The Ministry were asked to state the latest position in regard 
to procurement of 15 sets of 200 MW rating from sources other than 
indigenous suppliers. The Ministry in their written replies stated 
that the Committee of Ministers on Indigenous Plant and Equip-
ment in June 1973 had envisaged installation of 21.2 million KW of 
additional capacity during the Fifth Plan period, out of which 13 
million KW was thermal and the balance Hydro and Atomic. How-
ever, the draft Fifth Plan prepared in early July 1974 envisaged an 
flddition of only 16.5 million KW during the Fifth Five Year Plan. 
In the final plan document, recently approved by the National 
Development Council, keeping in view the availability of the re-
sources, the installation of additional capacity in the Fifth Plan has 
further been scaled down to 12.5 million KW out of which 7.3 million 
KW is thermal and the balance is Hydro!Atomic. There has thus 
been a reduction of 8.7 million KW of capacity from the original 
additional capacity taken by the Committee of Ministers for com-
missioning during the Fifth Plan. The Ministry further stated that 
there was thus no necessity of importing any generating plant for 
commissioning during the Fifth Plan 1974-75 to 1978-79. 

6.7. Asked to state whether they were in a position now to have 
the timely delivery of the orders that were placed on BHEL, the 
Secretary, Ministry of Energy stated during evidence: 

"All commissioning contracts when they are initially fixed, 
are fixed keeping in view the delivery schedule as the 
BHEL will give." 

6.B. Asked to state what action had been initiated to import 500 
MW unit size thermal generating sets referred to by the Com-
mittee of Ministers the Secretary, Ministry of Energy, during 
evidence stated:-

"The imports were not necessary because programme itself 
was cut down compared to original one. Quantitatively, 
that much of import was not necessary ...... The Govern-
ment d~cided to set up 500 MW sets instead of importing 
th~m. So the urgency which was noticed at that time is 
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not there. We are meeting the requirements by insta-l-
ling more of 200 MW sets. In the meantime, with our 
concurrence, the BHEL has gone in collaboration with a 
German firm for manufacture of sets with larger 
capacity." 

6.9. Enquired by the Committee as to when they would be able 
to manufacture and install the first 500 MW set, the Chairman, 
Bharat Heavy Electricals, during evidence stated:-

.'1£ the decision is taken now for the installation of the first 
500 MW set, I expect that sometime in the second half 
of 1981 that unit should be operating. Consistent with the 
general time schedule obtaining anywhere in the world, 
it will be a very attractive time schedule." 

6.10. The Committee enquired the progress made by indigenous 
manufacturers for supply of plant and equipment. The Chairman, 
Bharat Heavy Electricals Ltd. during evidence stated:-

"In the last 10 years We have developed skills and manufactur· 
ing facilities at Bhopal, Hardwar and Hyderabad for heavy 
power equipment required for generating stations based 
on thermal hydro and nuclear energy. 

When the skills are fully developed and factories manned, we 
should be able to provide equipment annually to the tune 
of 45100 MW. We have reached that stage now. 

It is true that dwring the 4th Plan perhd, there were com-
plaints of delays, but then the manufacture in these plaJ'1t~ 
had just started. There was an attempt to fulfil the 
targets, but here and there we did fail to meet the delivery 
reqUirements, but that situation has now changed. Wo 
have now stabilised production in all these plants, We 
have developed skills and indigenous capability for not 
only designing the products but for manufacture and 
erection also. To-day we do not have any major complaint 
Il'elatin'g to delivery. There may be minor lapses here 
and {here, but by and large we have been able to maintain 
whatever we have promised in the matter of delivery of 
equipment in the 5th Plan. 

Out of this 4500 MW which is OUr capability to·day, we have 
been generally able to complete the supplies of turbine 
Jlp.nerators witll matchin~ boilers for all thermal stations. 
The maximum annual out put reached so far is 3400 MW. 
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That is strictly related to the orders that we have received 
This year we are scaling down to less than 3000 MW as w~ 
expect that in the next three or four years the commis, 
sioning of the new power plants would be only around 
that level. We are, therefore, fUlly equipped to meet the 
requirements for sustaining a programme of this type. 

The Committee, can take note of the fact that the indigenous 
manufacturing plants have come of age and will be in a 
position to meet the requirements anticipated in the next 
5 or 10 years. We are continuously keeping in touch with 
the Ministry of Energy in the Department of Power. To 
the extent there are any changes in their requirements, 
we are re-adjusting our programme of production to suit 
the requirements of the various State Electricity Boards. 
To the extent, nuclear power development takes place, we 
are gearing ourselves to meet their requirements." 

6.11. Enquired by the Committee it there were any items which 
had to be imported in regard to these power projects, or they could 
supply all items at present, the witness stated:-

"Qualitatively I would say we are in a position to totally 
supply all the eqUipment needed in the country. We have 
the means to do it, the facilities and the trained manpower 
necessary. Here and there, there Me certain areas where 
imports cannot be totally avoided. 

For example, Government is examining the installation of a 
gas turbine for meeting certain immediate problems in the 
Maharashtr;:t and other places. We are not to-day equipped 
to manufacture them. However, with il'eference to the 
urgency, we are trying to get into the business to see that • 
the requirements are imported and in the process acquire 
as much know-how as pOSSible, so that at a later stage we 
can meet this demand. In the case of reversible pump-
turbines, the demand is few and far between, and that i. 
why We gave it a lower priority. Some imports were 
necessitated recently in the case of Nagarjnasagar. 
Except these rare cases, t would say we would be able to 
meet ,tihe total requirememts of the power equipments 
needed by the country. I do not see any reason why even 
after 5 or 10 years we should run into difficulties." 

'.12. The Committee enquired wliether adequate manufacturing 
capacity of transformers has been built up in the COWltry' to meet 
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the total requirements of the Fifth Plan, as recommended by the-
Committee of Ministers on Indigenous Plant & Equipment, the Chair-
man, Bharat Heavy Electricals during evidence stated:-

"As regards po,wer transformers, particularly the large power 
transformers, they are manufactured not only by the BHEL 
-We cover only 40-50 per cent of the market but there 
are others als(} who manufacture these transformers. The 
TELK in Kerala, the NGEF in Bangalore, the Crompton 
Greeves in Bombay are some of the firms with whom we 
compete. Talking on behalf of the industry as a whole, I 
believe the capacity is available between the BHEL and 
other units which can take care of the total requirements 
of poWer transformers in the country. Anticipating that 
the Fifth Plan and the Sixth Plan reqUirements will be 
much higher, we have set up at Jhansi a new transformer 
factory which will take care of transformers upto 100 MV A 
capacity, leaving the Bhopal unit to take Caa:'e of larger 
transformers. With the additional augmentation what we 
have made by installing a new plant at Jhansi and al!lo 
by rationalising the product-mix, the capacity of the BHEL 
itself is going to be very high. In association with other 
companies which have all been licensed to go upto 400 
KV transformers, I believe, there should be no apprehen-
sion about meeting the requirement of transformers in the 
country." 

6.13. The Ministry also informed the Committee that there was 
aufftcient manufacturing capacity indigenously for the manufacture 
of power transformers for the Fifth Plan requirements. Mis. BHEL 
has set up a manufacturing plant at Jhansi in UP.for the manufacture 

. of power transformers to meet the future requirements. 

6.14. The Sub-Committee of the Estimates Committee (1977-78) 
lOught clarifications on the following points:-

(i) the indigenous capacity to manufacture power plants, and 
the highest capacity produced so far; 

(ii) in case of Super Thennal Power Plants, whether the 
plants of the required capacity would be indigenously 
produced or would have to be imported; 

(iii) if it is necessary to import, what would be the amount of 
foreign exchange involved, and the countries trom which 
they are to be imported 
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The Ministry of Energy in their note (December, 1977) have 
stated that Bharat Heavy Electricals Ltd. manufacture the complet.e 
range of p<>wer plant equipment i.e. hydro turbines and generators. 
steam turbines and generators, steam turbosets fop nuclear power 
plants, and boilers along with boiler house auxiliaries. ACC-Vickers 
Babcock Ltd. at Durgapur also manufacture boilers for power 
generation. 

6.15. With the present capacity, power plant equipment with total 
generating capacity varying from 4000 MW to 5000 MW (depending 
upon the mix of various unit ratings) can be produced within the 
country. 

BHEL has so far manufactured thermal power plant equip-
ment for unit ratings upto 210 MW capacity and is gearing up to 
manufacture 500 MW sets, the next higher unit ratings selected for 
India's power grid. Sets llf 200 MW and 500 MW capacity are pro-
posed to be installed in Super Thermal Power Plants. 

1>.16. National Thermal Power Corporation's current projects are 
partly financed by credits from the International Development 
Association. As such, the procurement of equipment will be by 
international competitive bidding and therefore, it is not possible to 
specify the actual source of supply. In caSe the lowest acceptable Lid 
is of a foreign supplier, the foreign exchange component will be 
largely covered by the IDA credits. 

6.17. It is therefore considered that the country is self-sufficient in 
production of generating eqUipment. However components will have 
to be ..imported by manufacturers. Small hydro sets, gas turbines and 
odd thermal sets may have to be imported. No firm estimate are 
available for these. 

Steering Committee to review the perf<mnance of indigenou.s Power 
Plants and Equipments ., 

6.18. The Committee were also informed by the Ministry of 
Energy that they ensure optimum co-ordination with indig!e'l1ous 
manufacturers by having. one of their Joint Secretaries in the Board 
of Directors of BHEL and InstrumentatiOn Ltd. Kota and inter-acting 
with the Ministry of Heavy Industry through the Development 
Council set up by that Ministry for the purpose of technology deve-
lopment as well as standardisation and optimisation of plant and 
equipment etc. Also a high level meeting with the representatives 
Of MIs. BHEL, Instrumentation Ltd. Knt-l anet of power stations 
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with units of BHEL manufactures was taken by the Minister at 
Energy in December, 1974. It was decided that a Standing Com~ 
mittee be constituted consisting of representatives of the BHEL, CEA, 
Department of Coal and Instrumentations Lfmited, Kota. Accord-
ingly a Standing Committee was constituted under the Chairman-
ship of the Member (Thermal), CEA to review the performance (If 
the indigenous power plants. 

6.19. The Ministry were asked to state whether the Standing 
Committee had unnertaken the review of the performance of the 
indigenous power plants and equipment .. It was stated that the 
Committee had hpp.n reviewing continuously the performance o.t 
indigenous power plants and equipment commissioned in the recent 
past. It had studied in depth, units commissioned upto December, 
1974. The problem areas were identified and plans of action were 
drawn up identifying the role of BREL, Instrumentation Ltd. and 
C.E.A. of improving the performance of those units. As a result of 
these studies, and efforts of the Standing Committee, the performance 
of stations like Badarpur, Kothagudam, Faridabad, Bhatinda etc. 
have shown considerable improvement. 

6.20. The Estimates Committee had in their 2>1lth Report expressed 
the "jew that an assessment of the indigenous machine building and 
design capacities and tlle time required for fabrication and delivery 
should be made with a view to planning imports, wherever indi-
genous capacity was not sufficient to meet the requirements of power 
development programme. The Committee were informed that Gov-
ernment had appoInted a Committee of Ministers with a view to 
assessing the capability of indhcellous manufacturers of plant and 
equipment to meet the requirements of power development program .. 
me envisaged in the Fifth Plan. The additional capacity for the 
Fifth Plan 1974-75 to 1978·79 then envisaged was 21.2 MKW. 

6.21. The Committee obse:rve that to meet the envisaged additional 
eapacity of 21.2 MKW, the Committee of Ministers on Indigenous 
Plant and Equipment made a. number of recommendations, which 
Inter alia included import of equipment of various sizes viz. 200 MW 
unit sizes and 500 MW unit sizes. The Committee were informed 
during evidence that consequent OIl seating down of the targets of 
additional capacity during the Fifth Plan period (1974-75 to 1978-7,9), 
from 21.2 MKW to 12'.5 MKW, the indigenous manufacturers of plant 
and equipment w.ere capable of meeting the requirements of the 
Fifth Plan (viz., 1973·74 to 1978-79) and there would be no necessity of 
importing any generating plant or equipment during this period. 
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6.22. The Committee also note that the capacity available with 
DBEL and others in private sedor would take care of tbe total re-
quirements of power transfonners in the country during the Fifth 
Plan (1973-74 to 1978-79) period. 

8.23. The Committee have been infonned that with the present 
,capacity, power plant equipment with total generating capacity 
varying from 4000 MW to 5000 MW (depending uPon the mix of 
various unit ratings) can be produc,ed within the country. The Com-
mittee bope that the equipment manufactured within the country in-
corporates the latest technology for the most efficient and economi-
cal generation, transmission/distribution of power. The Committee 
would also like the Governments to ensure that the 'manufacturers 
supply the required equipment according to the stipulated schedules 
so that there are no delays in erecting and commissioning of the 
power plants which, apart from delayed supply of power, result in 
avoidable escalation of costs. Th~ Committee have alSo referred to 
this aspect clsewhel'e in the Report. 

6.24. In order to review the performance of indigenous Power 
Plants, a Standing Committee has been constituted, consisting of the 
representatives of Central Eledricity Authority, Bharat lIeavy El~
tncals Ltd., Instrumentation Ltd., Kota, and others. This Committee 
has been reviewin~ continuously tbe performance of indigenouS 
power plant and equipment commhsroned ill the recent past. It 
had studied in depth. unito; commissioned upto December, 1974. As 
a result problem areas have been identified and plans of action 
drawn up, identifying the role of BHEL, Instrumentation Ltd., Kota, 
and the CEA to improve the units. The Committee learn that as 
a result of such a review and the eftorts of the Standing Committee, 
the performance of certain Power stations has sbow considerable im-
provement. The Committee would urge that this Standing Commit-
tce should cover all the power Stations within a time bound program. 
me so tllat the optimum performance of all the existing power plant. 
is ensured and break-do'Wtls in power mpply are e'liminated. 

-B. Supply of Coal/Fuel for Thermal Power Stations 

Supply Of Coal tOT Thermal Power Stations. 
6.25. The Committee in pru-agraph 3.104 of their 3.9th Report ob-

.served that with large power stations, each requiring at least ! 
to 5 full train loads of co)l everyday, the methods of mining loading 
and unloading as well as transport would have to be revolutionised, 
'introducing the latest modern techniques far efficiency and economy. 
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Unit trains, from specified mines for the power stations might be-
come essential feature of the future set up. The Committee sugges-
ted that Government should carefully consider the administrative· 
~?~hinery and organisation for catering to these requir'ements and 
l.mbatc advan~e action for these developments. 

6.26. Government in their action taken replies stated that improve~ 
ment in the methods and scale of operation of coal mining was already 
under careful consideration of the Department of Mines ~md the· 
different agencies set up and exhaustive studies were being made for 
meeting the large coal requirements in the Fifth Plan. The question 
of improving the loading and unloading methods in regard to coal 
was under active consideration. A study team had gone into the-
problems of rationalisation of coal loading in the Bengal/Bihar 
fields, particularly in the Raniganj area, where the prossibilities of 
grouping of the large number' of small collieries into economic units 
for loading purposes had been gone into. Similar surveys for the 
Jharia field and the Karanpura field were also being finalised. With 
the nationalisation of the coal mines, the possibility of consolidation 
of loading arrangements would be gone into in great detail and suit. 
able methods would be evolved for maximiSing output. The railways 
were keen on loading of coal in block trains at one single point and 
carrying the same to the one single unloading point leaving the dis-
tribution 'On therefrom to be arranged by the State Government or 
any other recognised agency. This block-nake movement would 
improve the wagon turnround and the availability of wagons for the 
movement of coal to industries, power houses, steel plants etc, 

6.27. The Government also stated that all major power houses 
which were being set up' in future would be having either tippler 
arrangements or underground hopper arrangements. This would 
enable the power house to release the BOX trains in the qUickest 
possible time so that the same might be returned to the coal loading 
points without delay for further loading. 

6.28. The Ministry of Energy were asked to state the results of 
tile study undertaken by the Study Team which went into the pro-
blems of rationalisation of coal loaaing in the BengalfBihar Fields, 
p'articularly in the Raniganj area and the improvements made in 
the loading and unloading methods in regard to coal. The Ministry 
in their written replies stated tha,t the MiniStry of Railways had 
appointed three tenms for studying the rail transport facilitiel'l re-
quired for the movement of coal during the Fifth Plan. The task 
allotted to each of these tesms was as follows:-

(i) To prepare a short term plan for rationalisation of coal' 
loading arrangements in the Bengal-Bih8l' coal fields; 



(ii) To assess the Fi fth Plan requirements of rail tran&port 
of coal and the facilities required in the Bengal-Bih~ 
coalfields. 

(iii) To assess the Fifth Plan requiI'ements and facilities for 
rail transport of coal in the outlying coalfields. 

6.29. The reports of these teams were made available to the 
-'Government during 1973-74. They were exnmined in detail in the 
Department of Coal in consultation with the coal p'r'oducing organi-
sations who had a series of meetings with the zonal railways to 
discuss various suggestion contained in the reports. '. 

6.30. The most important recommendations contained in the 
rationalis!lrtion report was !"eduction in the number of loading points 
In the Raniganj and Mugma Coalfields from 379 to 86. After exa· 
mination of this recommendation with reference to the actual con-
ditions the Coal Mines Authority Limited (now Coal India Limited) 
came to the conclusion that reduction of 121 was possible. The view 
was accep'ted by the Railways and work has been pl"oreeding accord-
ingly. At some of the loading points, it involved remodelling of 
the sidings and the work has been in progress. 

6.31. The other recommendations for rationalisation included the 
installation of weighbrid,ues and bunkers and avoiding the splitting 
of rakes, It was felt that the recommendation for installation of 
bunkers needed further examination of the pilot and d.epot capa-
cities and its success depended on assured supply of rakes at fixed 
interval of time. It was also not c1early established that the sub-
stantial expenditure on bunke-rs and mechanised loading would be 
justified by the resultant redu::tion in wagon tur'nround time. Hence, 
it was felt tha.t mechanisation of loading arrangements may be 
confined to collieries producing over 25,000 tonnes per month. The 
number of splits· in a rake has also been drastically reduced from 
an average of 7 to an average of !'i in the Raniganj coalfields. As 
a result of various measures taken by the coal industry, it has been 
possible to load 88 per cent of coal in rakes in 1974-75 as againgt 
70 per' ment in 1972-73. 

6.a,2. The action taken on some of the important rerommendati0n8 
is indicated below:-

(i) Proposals rep;aroing expected distribution of coal to 

• The train fonned by a number of railway wagons used for movement or coal by rail 
'It called a rake. A rake mw con..ist of!lo to 73 W&A'Ons depending upon the raciIitiea 01 eoa1 

ollding, distance to be m)'.'ed etc. A. it is not always pOllibte to load a full take at the collier-
• ,'3 at a time, it is generally ~plit into a number of'groups of wa!tons. For eample ita rake 
' •. onlists of 55 wagons then it can be Iplit into 5 groups of II walton. each to tacilitate the 
.Jlacel1l~at and loding of thse w .. ons at the rail sidings or theae collieriea. Thla it called 
.. plitting or rake". 
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different destinations and the creation of additional faci-
lities for such movement have been agreed to in general. 

(ii) The suggestion to replace 60 ton weigh-btidge by 100 ton 
weigh-bridge in some collieries has been agreed to. 

(iii) While in general it has been agreed that 100 ton welgh-
bridge should be installed at the major coal loading 
points, it has been stipulated that this may be, given 
effect to in the case of loading points from which Donnal-
ly more than 10 rakes are despatched in a month. 

(jv) As against [I, proposal made by the Railways to reduce 
prevailing 340 loading points in Raniganj area to 77 load-
ing points, a reduction of loading points to 121 has been 
agreed tll and implementation woI'k is being carried out. 

(v) The immediate change over from manual loading to 
mechanical loading of wagons may not be ~ossible in 
most cases as it involves retrenchment of existing work-
men. Mechanical loading is, however, being planned in 
nearly 1000 cOllieries which would result in considerable 
reduction in loading time. 

(vi) The construction of bunkers and mechanical loading ar-
rangements at the loading points can be undertaken 
where essential only in a phased manner due to huge 
capital investment, displacement of la,bour and high mag-
nitude of woI'k involved. 

(vii) The details of siding layouts will have to be gone into 
depending upon the topographical conditions, position of 
under-ground workings, built up areas etc. 

(viti) The proportionate cost to be borne by the Railways and 
Coal India Limited would be determined after the esti-
mates are available. 

(ix) The proposal to increase the tele-communication facilities 
has been fully agreed to. . 

Coal Linkage Committee 
6.33. The Minstry of EneTgy in their written rep'lies also infol"m 

that on a matter of supply of essential materials, the power industry 
has been assigned priority next to Defence. A coal Linkage Com-
mittee is functioning with a view to ensure supply of adequate 
quantity of suitable coal for the Thermal Stations. 
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6.34. Asked to state the constitution, functions and terms of re-
ference of the Coal Linkage Committee and how it maintains coor-
dination in its functioning with various Ministries of the Govern-
ment of India and State Government in the matter of supply and 
movement of coal from pitheads to the Thermal Power Sta,tions, 
and. whether any difficulties have been experienced in this behalf, 
~he Secretary, Ministry of Energy, during evidence stated: 

"The Chairmanship of the Committee is with the Department 
of Coal, and there are members from the CEA and 
Railway Boa.rd and from Coal India. The functions of 
this Committee are to review from time to time the coal 
requirements of the existing thermal stations and also to 
suggest new stations to be put up and the linkage to be 
established. 

It was set up' in January, 1973. It is an executive body; it is 
not as though it makes its report and then disappears. It 
is a standing Committee which deals with all matters of 
the same type for all new stations. 

I have suggested to the Secretary (Coal) that we should re-
view its functioning and he has also agreed. But since 
this is his dep:>.rtroent, he will do the first exercise and 
we will then join them." 

6.35. Asked to state whether timely supp'ly of coal of the speci-
fied quality is ensured to ther'rnal power stations, the Secretary. 
Ministry of Energy, during evidence on 28-12-1976 stated: 

"The position is all right now. I was referring to the quan-
tity side of it and not the quality side about cOnsistency 
etc., which are under constant scrutiny by the Linkage 
Committee. But now the supply position is extI'emely 
satIsfactory, though CoaJ India would like to stock a little 
more." 

6.36. Asked by the Committee as to how it is ensured to supply 
a particular type of coal needed for a station, the witness stated: 

"At the moment an exercise is going on bilaterally between 
Coal India and the various power stations for entering 
into a fonnal agreement, preferably of a long term type 
so that there can be a commercial binding of the delivery 
dates and sO that certain qUality can be ensured. At the 
moment, there is scope for di~pute; Coal India Limited 
says if yOU don't Uft what we want you to lift, we will 
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penalise you, while the other's are saying if you don't 
give us the quality we want, we will penalise you. So 
this is under discussion for the prurpose of having a more 
established system of covering the requirements which 
will be better both in regard to quality and quantity.'· 

6.37. Asked to state whether allotment of wagons for' haulage of 
coal was creating any bottlenecks for efficient performance of coal 
based-Thermal plants, the Secretary, Ministry of Energy during 
-evidence stated: 

"It is not so now." 

6.38. The Ministry of Energy were asked to state the steps taken 
or proposed to be taken to find out a solu.tion to the bila.teral dis-
pute between the Coal Ind:a Limited and the Power Stations to 
ensure timely supply of coal qualitatively and quantitatively, so sa 
to a,void any disruptions of power supply to the consumers, the 
Ministry in their written note later have stated that a Linkage 
Committee exists to link definite collieries to a power station. The 
linkages of coal to the various power stations are reviewed by the 
Coal Linkage Committee every three months, wherein the quanti-
ties and quality of coal linked are discussed and finalised. In ad-
dition to this, the Central Electricity Authority and the Railway 
Board keep a constant watch on the movement of coal from the 
collieries to the po wer stations to enSU'l'e that adequate quantities 
of coal are a·vaUable at all the power stations to meet their require-
ments. Wherever, there are persistent reports of poor quality of 

. coal being supplied to the power stations, the matter is taken up by 
the Central Electricity Authority and the Department of Power 
with the Department of Coal and Coal India Ltd. to sort out these 
problems. Contracts for supply of coal between the sellers and the 
buyers will also regulate the supply of coal. 

.System study to determine the economics of rail-cum-sea movement 
of coal. 

6.39. In regard to the recommendation of the Estimates Com-
mittee contained in para 3.104 of their '39th Report, Government in 
their action taken l'tplies inter alia stated stated that in view of the 
very large increase in the requirements of rail transport for coal, pro-
posals were being worked out for supplementing rail transport by 
coastal ship]?ing. This would make Bengal-Bihar coal available to 
'\Coastnl power stations readily. 
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"6.40. The Ministry of Energy were asked to state the outcome at 
the proposals for supplementing rail transport by coastal shipping 
-in order to make Bengal-Bihar coal readily· available to coastal 
power stations. That Ministry through their written replies have 
informed that a System Study has been made to determine the eco-
nomics of rail-cum-sea movement as against all-rail movement for 
the transportation of coal from the Bihar-Bengal coal fields through 
Haldia to Madras, Tuticorin and Trombay Thermal Stations. The 
study shows that rail sea route is likely to be more economical . 
. Action has been initiated to imlement their recommendations of the 
study in respect of Madras and Tuticorin for the present, pending 
decision about the location of a 500 MW Thermal Station at Trom-
bay. 

6.41. Asked to state what freight structure has been devised fop 
transportation of coal by rail-sea route from coal fields to Madras 
and Tuticorin, how does it compare with all rail movement of coal, 
and what steps have been taken to ensure regular transportation of 
c6al through this 'route, to avoid any difficulties in the :generation of 
power by Madras and Tuticorin Thermal Power Stations, the repre-
sentative of the Ministry of Shipping and Transport during evidence 
.. tated: 

"A system study has been carried out for the movement of 
coal to the three thermal stations at Tuticorin, Madras 
and Bombay. This study on movement of coal from the 
coal fields to the consumer points includes rail movement, 
loading at the ports, sea transport, unloading at the reci-
pient ports and movement from the recipient ports to the 
thermal stations. This study has shown that if a proper 
system is adopted-that is, if a suitable type of ship is 
used and a propeor system of loading and unloading Is 
adopted and a proper system of movement of coal to the 
thermal stations is also adopted, the average cost of trans-
portation of coal to these three stations can compare very 
well with rail movement and will, in fact, be cheaper. 
The study has shown that we will need approximately 
35000 DWT vessels which can be loaded at Haldia. These 
vessels will be a self-unloading type-that is, they can 
unload with their own cranes and derricks. hom the un-
loading points, with the help of a conveyor system or 
with the help of road transport, coal can be moved to 
thermal stations. A complete rail system from Raniganj 
to Haldia has been built already and its capacity is 3.5 
million tons per annum. At the· HaIdia port, a fast coal 
loading system of 3000 tons per hour has been developed. 

-4207 LS-16 
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It can deal with ships of the standard size. The ships can then. 
be unloaded at Madras and Tuticorin. In Madras, the 
berth is already available; only some mechanical unload-
ing facility has to be provided. In Tuticorin, a berth has' 
to be installed. A total view has been taken of the whole 
system, available in accordance with the schedules which 
are set for these thermal stations." 

6.42. Asked by the Committee as to when these prOVlSIOns· 
would be available for a regular sea-rail movement, the witneas 
atated:-

"At the loading point at Haldia, plant has been erected al-
ready. As soon as the port is opened, which is expected 
to be by 15th February, 1977, the load'ing systems can' 
start. Acquisition of these ships is not a difficult propo-
sition. These are available. Standard sizeships, are 
available and can be procured as second-hand vessels 
wiihin six months or new vells 'in about 18 months 
time. At Madras the berth is already available; only 
certain mechanised facilities are to be provided. They 
can also be completed in one year to 18 months. The 
only lon'ger duration involved 'is in the case of Tuticorin 
where a berth has also to be built. The case is now un-
der consideration with the Government, and as soon as 
it is sanctioned, it can be taken up: the estimated time 
for completion of that is three years. 

The Tuticorin Thermal Stations is expected to be commis-
sioned by March, 1979. At that stage the self-unloading 
ships will be able to unload on the other berths which 
are already in existence, and prOVision for loading of 
the unloading coal into a road transport is also being 
made. That is an .interim arrangement that is being 
made till the full system with conveyers wnlch will 
directly take the coal to the thermal station comes into 
being three years from now." 

6.43 Asked to explain about the comparative freight headness 
between the all-rail and rail-sea movement of coal, the witness 
atated:-

The exact freight is a function of supply and demand. 
Freights keep on fluctuating. Based upon the actual in-
vestment involved and allowing for suitable return on 
the investment of capital, and all other capital chargesj 
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it has been assessed that 'the cost of transportation of 
coal from Bihar-Bengal coal fields, including rail, will 
be Rs. 75 for Madras when the quantity is less and it may 
go down to Rs. 68 when the quantity is increased to full 
capacity, as against the present all-rail cost of Rs. 88 
per tonne. 

For Tuticorin, the present all-rail cost is Rs. 1%5 - per tonne 
and the estimated cost on the to1al system will be Rs. 107 
when the quantity is less and w'lll come down to Re. 86 
when the quantity goes up. This is an estimate based 
upon the capital costs. The actual freight, will be 
governed by the market situation at that time." 

6.44. The Ministry of Energy were asked to state the steps that 
have been taken to provide mechanised loading at Madras, and to 
provide berth as well as mechanised loading at Tuticorin; and the pro-
bable time-schedule by which these provisions would be fulfilled. The 
Ministry in their written note later have stated that it is planned 
to provide mechanised handling facilities on one of the existing 
berths at Madras and a separate coal berth with mechanised hand-
ling facilities at the port of New Tuticorin. It has been estimated 
that the facilities would cost Rs. 1.55 crores for Madras and 
Rs. 11.50 crores for the port of New Tuticorin. In case of Tuticorin 
Port the responsibility of the Port is to provide a jetty for berthing 
of vessels at an estimated cost of Rs 4 crores and the coal handling 
Ilystem is to be provided by Tamil Nadu Electricity Board. 

6.45. The Ministry while furnishing the information in March. 
1977, further stated that a note for acquisition of second hand bulk 
cargo vessels of 350130 DWT and to initiate action for setting up the 
tlhore facilities at Madras and Tuticorin at an estimated cost of 
Rs. 5.50 crores has been prepared and is under circulation prior 
to placing before Public Investment Board for approval. The de-
tailed project report for the shore facilities at Madras would be 
flr~pared after the clearance of the proposal by Public Investment 
Board. 

6.46. Mis. Tata Consulting Engineers have been engaged by 
Tamil Nadu ElectriCity Board as their Consultants for the design 
of coal handling system at Tuticorin. The consultants are finalising 
the design of handling system from the jetty right upto the coal 
bunkers. 

6.47. Shore facilities at Madras is planned to be completed by 
1980. In caSe of Tuticorin, the thermal station is expected to be 
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commissioned by 1979 where-as the coal jetty and handling system 
is programmed to be completed by 1980. During the interveninl 
period, interim facilities for handling coal at Tuticorin in one of 
the existing berths have been sanctioned and are being implement-
ed to meet the coal requirements. These are expected to be ready 
before the commissioning of Thermal Station. 

6.48. The Sub-Committee of Estimates Committee (1977-78) en-
quired about the latest position regarding acquisition of second hand 
bllik cargo vessels at an estimated cost of Rs., 5.50 crores for move-
ment of a coal for Madras, Tuticorin. The Ministry of Energy in 
consultation with the Ministry of Shipping and Transport (Transport 
Wing), have in a note (December 1977) indicated the position as 
under:-

(1) Subsequent decision taken in the Department of Coal hal 
ruled out the possibility of coastal movement of coal 
through the Madras Port. Thus movement of coal by the 
coastal route is now required to be done only to the 
Port of New Tuticorin. The primary requirement at 
Tuticorin is for the thermal station being set-up by the 
State Electricity Board. While the Port is to provide 
berthing facilities for the coal vessels in the harbour, the 
facilities for conveying the discharged coal are to be 
made by the Tamil N adu ElectriCity Board. The present 
Indications are that the facility would become operational 
in early 1980. The requirement of coal as projected for 
the thermal plant shows it to increase from 0.10 million 
tonnes in 1978-79 to 1.10 million tonnes in 1982-83. In 
terim facilities have been provided at one ot the existing 
berths in the port mechanised facility is completed. 

(il) Since in the present market conditions -it is possible to 
acquire vessels, particularly secondhand vessels, at short 
notice and other alternatives such as conversion of exist-
ing vessels, were being considered for the carriage ot 
coal, it was decided to prepare in EFC paper which has 
now been circulated for the construction of a coal jetty 
at the Port of New Tuticorin. 

(iii) In the light of the position indicated regarding availability 
of vessels for the movement of coal at short notice, the 
Tamil Nadu Electricity Board have been advised to 
initiate a dialogue with the Shipping Corporation of 
India, regarding their requirement of coal in the interim 
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perIod as well as in the final stage when the mechanised 
facility at Tuticorin is completed for entering into a 
long term agreement. The Tamil Nadu Electricity Board 
has already started discussions with the Shipping Corpo-
ration of India in this regard. 

6.49. The Committee in their earlier Report had r~ommended 
that keeping in view the requirement of coal for larg,e power 
stations, the methodls of mining, loading and unloading as well as 
transport would have to be revolutionised introducing the latest 
techniques for efficiency and economy. The Committee were in-
formed that for studying the rail transport facilities required for 
movement of coal during the Fifth Plan (1974-75 to 1978-79), 
the Ministry of Railways appointed three teams and the task allotted 
to each of them was as follows:-

(i) To prepare a short term plan for rationalisation of Coal 
loading arrangements in Bengal-Bihar coal fields; 

(ii) To assess the Fifth Plan requirements of rail transport of 
coal and the facilities required in Bengal-Bihar eoal 
fields;. 

(iii) To assess the Fifth Plan requirements and! facilities for 
rail transport of coal in the outlaying coal fields. 

6.50. The Committee note that the following important measurea 
have been initiated as a result of the reeommeDClations of the study 
teams:-

(a) The number of loading points in the Raniganj and Mugma 
coal fields is being reduced from 379 to 121 and the work 
is in progress. 

(b)' Memnisation of loading arrangements is to be conftnecl 
to collieries producing over 25,000 tannes per month, and 
is being planned in nearly 1000 collieries. 

(c) The number of splits in a rake is to be reduced from 
average of seven to an average of five in the Raniganj 

, ~oalfields. 

(d) Weighbridges of 60 tonnes is to be replaced by 100 tonnes 
atl major ,coal loading poUlts where loading was more 
than 10 rakes a month. 
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6.51. The Committee have also been informed that in the allot-
ment of wagons for haulage of coal to thennal stations at present 
there are no bottlenecks and that the supply position is 'extremely 
satisfactory' . 

6.52. The Committee, however, find that in the matter of supply 
of coal of a particular tYPe to a particular thermal power station, 
there is still scope for improvement and that an exercise is going 
on bilaterally between Coal India and the various Power StationS 
for evolving final agreement, preferably on a long term baSiS, so 
that there can be a commercial binding on the delivery dates and 
a certain quality is ensured. The Committee also note that the coal 
Linkage Committee reviews the linkages of coal to various Power 
Stations every three months wherein the quantities and qualities 
of coal are discussed and finalised. In addition the Central Electri-
city Authority and the Department of Power also take up the matter 
wherever there are persistent reports of poor quality of coal being 
supplied to the power stations. The Committee need hardly em-
phasise that for efficient and economical generation of power ill the 
coal based thermal stationl; and to avoid shut·dowlls, it is necessary 
that the requisite quality of coal is supplied. Now that there are 
no bottlenecks in adequate supply of coal to the power stations, the 
Committee trust that the Coal Linkage Committee would give 
greater attention to this aspect while reviewing the linkages of col-
lieries to the power stations and ensure that no complaints regard 
to the quality of coal arise. The Committee also hope that the 
exercise undertaken for entering into formal agreement for a com-
mercial binding in regard to d.eJivery dates and for ensuring supply 
of coal of a certain quality would be comp,leted expeditiously so 
that there! are no difficulties in regard to the timely supply of coal 
in adequate quantity and of requisite quality. 

6.53. The Committee note that a system study had been made 
to determine the economics of rai1",cUm-sea movement of 
coal as against all l')8Iil-movement IOf ~ for the tnanso-
portation of coal from the Bihar-Bengal coalfields through 
Baldia to Madras, Tuticorin. and Trombay Thermal Stations. 
According to this study. the Committee note that if suit-
able type of ship is used and proper system of loading and unload-
ing is adopted, the average cost of transportation of coal to these 
stations would not only compare very well with rail movement but 
would in fact be cheaper. The cost of transportation of coal by 
rail-cum-sea route from Bihar.Bengal coalfields to Madras has been 
estimated as Rs. 68 per tonne as against Rs. 88 by all rail route. 
SlmUarly u against the present aD rail cost of a.. 126/ -~ tonne 



· fOr Tuticorin, the rail-cum-sea transportation charges are estimated 
to come down to Rs. 86 per tonne. 

6.54. The Committee were earlier informed that necessary action 
for acquisition of second hand bulk cargo vessels of 35000 DWT and 
for providing shore facilities at Madras and Tuticorin by 1980 at an 
estimated cost of Rs. 5.50 crores had been initiated and was await-
ing approval of the Public Investment Board. In a later note 
(December, 1977), the Committee have been informed that subse-
quent decisions taken in the Department of Coal has ruled out the 
possibility of coastal movement of coal through the Madras Port. 
Thus movement of coal by the coastal route is now required to be 
done only to the Port of New Tuticorin. Interim facilities have 
been provided at one of the existing berths in the port till mech-
anised facility is completed. As regards· acquisition of large 
vessels the Ministry have informed (December, 1977) that since in 
the pres.ent market conditions it is posSible to acquire vessels, par-
ticularly second-hand vessels, at short notice and other alter-
natives such as conversion of existing vesselS, were being consi-
dered for carriage of coal, it was decided to prepare an EFC paper 
which has DOW been circulated for the construction of a coal jetty 
at the Port of New Tuticorin. 

6.55. The Committee are unable to appreciate in the absence of 
detailed statement of !'easons, the decisiOn taken in: the Depart-
ment of Coal, ruling out the possibility of coastal movement of coal 
to Madras Port, though it would appear that advanCe action for 
such movement of coal was initiated and proposals were awaiting 
approval of the Public Investment Board. The Committee would 
like to be apprised of the difficulties leading to the giving up 01 
mov.ement of coal to Madras Port to feel the thermal stations. 
As regards the movement of coal to the Port of New Tuticorin, 
the Committee would like Government to make concerted eftoJ'tll 
in close coordination with State Government of Tamil Nadu to 
imsure that the necessary facilities are available at the New Port 
of Tuticorin in time so that there is no bottleneck in the coastal 
movement of coal to that Port affecting the commissioning schedule 

,of the Thermal Power Station being set up at TuticoriD. 



CHAPTER VII 
NUCLEAR POWER DEVELOPMENT 

Role of Nuclear Power and its development 
7.1. Nuclear power generation in India was started in 1969 with, 

the commissioning of nuclear power station at Tarapur with an 
installed capacity of 420 MW. 'fhe present installed capacity in 
nuclear power stations is 640 MW. Contribution from nuclear 
generation is about 3 per cent of the country's total generation at 
present. The total installed capacity from the nuclear generatio~ 
was expected to be -1330 MW at the end o~ the Fifth Five Year Plan 
<1978-79), as stated in the Annual Report of the Ministry of Energy 
for 1975-76. 

7.2. Asked to state the role envisaged for atomic power stations 
in the Fifth Five Year Plan, the Secretary, Ministry of Energy, 
during evidence on 28 December, 1976 stated: ' 

"There was a Fuel Policy Committee which went into the 
question of various options' for electricity-hydro, ther-
mal and nuclear. They have given a kind of perspective 
going up to 1985 or 1990-91, the capacity envisaged for 
different segments of the power industry. For nuclear 
the target is "8,000 MW. So far a'S the Fifth Plan is con-
cerned, we have two units at Tarapur. There is one in. 
Kotah and if the second unit comes into being by March, 
1979, it will also become part of the Fifth Plan." 

7.3. The following nuclear power stations are at present under' 
construction: 
Rajasthan Atomic 
Power Station (Near Kotah) 2x220 MW 
Madras Atomic Power 
Station (Near Kalpakkam) 2x235 MW 
Narora Atomic Power 
Station (U.P.) 2x235 'MW 
-Of this, the first Unit of 220 MW at Raja~than Atomic Power 
Station was' commissioned in December, 1973. The benefits from 
the second unit at Rajasthan Atomic Power Station and the first 
unit at Madras Atomic Power Station are included in the Fifth 
Plan. The second Unit at Rajasthan Atomic Power Station is in 
an advanced stage of erection. 
- • A-t' the' time-on'act~;D1Verification:'the' DePtt. -.;riftomic Energyintheir 

communication dated 11.4.1978 have stated that "on the present indication 
the expected installed capacity of nuclear power by 1978_79 would be 861) 
MW only comprising two units of Tarapur Atomic Power Station (420 MW) 
and two Units of Rajasthan Atomic Power Sation (440 MW)." 

"At the time of factual verification the Deptt. of Atomic Energy in their 
communication dated 11.4.1978 have stated that "the actual intention was to 
convey that "the indicated and inferred r83erVes of uranium would sustain 
about 8000 MW of nuclear power generating capacity." 

216 
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Nuclear Power Programme 

7.4. The Fuel Policy Committee (1974) in their Report has ob-
served that in the first stage of India's Nuclear power programme. 
power stations based on thermal reactors have been planned. These 
reactors can either be light water reactors (like Tarapur Atomic 
Power Station) or heavy water reactor (as has been put up at Rana 
Pratap Sagar). The light water reactor uses enriched uranium as 
fll~l whereas heavy water reactor uses natural uranium as fuel. 
Both these reactors produce plutonium as a by-product. The second 
stage of our nuclear power programme is based on Fast Breeder 
Reactor (FBR) which would enable Us to fully utilise the uranium 
resources as well as exploit our vast thorium reserves. A FER 
uses either plutonium or U-233 (both are fissile materials) as fuel. 
In addition either depleted uranium or thorium is put into it. A 
FBR produces in addition to power, more plutonium (if depleted 
uranium has been used) or U233 (if thorium is used) than what 
has been consumed. It is necessary to have sufficiently large capacity 
of thermal reactors which would produce large quantities of pluto-
nium before we could go in for the breeder reactors. The breeder 
reactor system is a self-sustaining system as it produces more fuel 
than is consumed. 

Long.te-rm perspective 

7.5. The Fuel Policy Committee in their Report (1974) in para-
graph 9.62 have also observed that the Department of Atomic 
Energy has formulated the long-term strategy for development of 
nuclear energy taking into account the conditions prevailing in the 
country. This can be summarised as follows: 

(a) Installation of 1680 MW capacity (upto Narora II) by 
early 1983. 

(b) To start work on one more 2x220 MW power station by 
early 1977 and completion of its first and second units in 
1983 and 1984 respectively. 

(c) To take up construction of 500 MW Heavy Water reactor 
Unit in 1979 and' to have 9 Heavy Water power reactors, 
of 500 MW each in operation by 1990-91. 

(d) To start construction of first commercial Fast Breeder 
Power Reactor of 500 MW by 1978 so that it could be 
in operation by 1986. 

(e) To add 3 more 500 MW Fast Breeder Reactors to the-
system by 1990-91. 
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7.6. In short, this strategy would yield the following nuclear 
, capacities:-

By 1973·79 
.By 1983-84 
By 1990·91 

Installed Nuclear 
Capacity 

1,02l~ MW 
1,900 MW 
8,620 MW 

7.7. That Committee in paragraphs 9.68 and 9.69 of their 
Report have also observed that considering the uranium availa-
bility and the industrial capability, it would be prudent 1:0 aim at 
adding about 4720 MW frem CANDU reactors by 1990·91 in addi· 
tion to nuclear power stations that are under operation or construe· 
tion now. In addition to this, the CANDU power programme will 
generate adequate plutonium to instal about 2,000 MW from fast 
bre~der reactors by 1990-91, thereby making the total installed 
nuclear capacity by 1990-91 to be about 8,620 MW. 

7.8. In 1;he absence of reliable data to determine the optimal 
level of nuclear power generation capacity that is to be established 
between 1983-84 and 1990-91 that Committee have felt that it would 
be prudent to assume a constructive estima,te of 4000 MW. This 
is essentially a risk minimisation approach., as this assumption 
would lead to greater preparedness in 1;he coal production and 
thermal generation. The Fuel Policy Committee, therefore, has re-
commended that if possible the nuclear capacity should be increas-
ed in the years beyond 1983-84. This should be based on a re-
appraisal of the nuclear power pro'gramme on the lines suggested 

: above. 
Plan for Nuclear Development 

7.9. With regard to the future plans for development of nuclear 
power 'in the country, the Ministry of Energy in their written re-
plies furnished in November, 1976 have stated that the Nuclear 
power programme in India envisages a three stage strategy. lIn the 
first stage of the programme, natural uranium fuelled, heavy water 
moderated and cooled reactors are being set up. At present 200-
235 MW size units are being installed, but as soon as manufacturin'g 
capability, grid capacity and transp'Ort problems make 'them fea-
sible, 500 MW size units will be installed. 

7.10. At the same time, development work on sodium cooled 
fast breeder reactors has been initiated. A 40 MW fast breeder 
test reactor is being set up at Kalpakkam. In the second stage of 
the programme, it is proposed to build fast breeder reactors using 
plutonium as fuel, which is p'I'oduced as a by-product in heavy 

'water reactors. A certain miIiimum base programme of heavy 
'water reactors is required to support the fast breeder reactor pro-
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gramme. Construction of heavy water reactors may continue even 
after fast breeders have been commercially established but the 
relative capac'ities will depend on the extent of natural uranium 
resources located in the country. 

7.11. Since India has vast resources of thorium, it is proposed 
to initiate development efforts on the thorium reactors which can 
be constructed in the third stage of the programme when there 
will be adequate quantities of plutonium and uranium-233 from 
the second sta'ge reactors. 
Long term plan 

7.12. It has been stated that a Task Force set up by the Depart-
ment of Atomic Energy has suggested a target of installed capacity 
of 4720 MW in heavy water moderated and cooled reactors and 
1000 MW of fast breeder reactors by 1990. The recommendations 
are under the consideration of the Department. 

7.13. With regard to the development of nuclear power, the 
Secretary, Ministry of Energy, during evidence has stated:-

"By and large, nuclear stations come only in those areas 
where hydro stations are not possible and where, in any 
case, coal has to be brought from a very lon'g distance. 
In the case of the station located on the western coast, 
you will find that the coal movement is very difficult, it 
is brought in small vessels at very heavy cost .. 'In the 
case of Kapakkam also, the only deposits available are 
in Neyveli which are not of a very high order." 

7.14. The witness has also stated: 
"The gestation period of an atomic power: station is long. 

So even, if we make a start now, it will take a long time 
before the results are achieved. So, there is always 
scope to take into account new sites for atomic power 
stations, which can make their contribution when they 
start function'jng. The gap which can not be filled up 
by thermal is the scope for atomic energy." 

7.15. Asked to explain in brief the salient and essential features 
of the various recommendations contained in the report of the 
Task Force set up by the Department of Atomic Energy and the 
follow-up action, if any taken by Government on the reports the 
Ministry of Energy in their written replies fumished in March, 
U77 have stated as follows:-

"The following are the salient and essential features of the 
various recommenations contained in the report:-

(i) The availability of uranium is recognised as the main 
constraint for a larger programme. 
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(U) The Task Force has therefore recommended a pro-
gramme based on two alternatives which are iaenti-
cal upto the end of sixth five year plan but there on-
wards are dependent on further dfscovery of uranium 
deposits and increasing uranium productkm capadty. 
The Task Force recommended commissioning of a total 
capacity of 4720 MW(e) based on natural uranium 
by March, 1989 and in case uranium availability per-
mits take up ano1:her 3000 MW(e) at that time. 

(Ul) Depending upon the programme for natural uranium 
reactors, the task force recommended that fast reactors 
contribution should be 1000 MW (e) by 1988. 

(Jiv) The task force identified the target for extension of 
facilities at the Nuclear Fuel Complex and for setting 
up additional plants for heavy water production. 

(v) The task force also identified the capital and man-power 
required for implementing the programme. 

The report is still under consideration by the Department of' 
Atomic Energy." 

7.16. Asked to state the installed capacity of nuclear power-
units and capacity prop06ed to be added during the Fifth and Sixth. 
Plans, the Ministry of Energy through their note furnished in March,. 
1977 have given the following information:-

--.------
End Fourth Plan Added in fint two End of lhe V Plan 

yean of V Plan 
-----------------------------

705 MW(e) 

(i) The irlll4llld caJHrily in rlUlllar pown. 
I09S MW(") 

(ii) To bl. added during"" SixtA Plo.rI 

(Second unit of MAPP and two uniu of 
Narora) 

-----_ .. _-----_-..- ----
7.17. In their Performance Budget (1977-78), the Department. 

of Atomic Energy have stated that the total nuclear power genera-
tion capacity expected to be achieved would be as given below:-

(Million KW) 

1978-79 0.80 or 800 MW 

1983-84 1.68 or 1680 MW 

1990-91 1.00 or 6000 MW 
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7.18. The contribution of nuclear power to the total generation 
'Capacity of 30.955 million KW expected to be achieved by the end 
'Of the Fifth Five Year Plan period would thus be about 2.5 per cent. 
which is exptected to increase to about 4 per cent by the end of 
the Sixth Plan (1983-84) and 7 per cent by 1990-9l. 

7.19. In reply to an Unstarred Question No. 4124 answered in 
Lok Sabha on 20 July, 1977, the Prime Minister stated "a total nu-
clear power generation capacity of 1.08 million KW is expected to 
be achieved by 1983-84 and 6 million KW by 1990-91 according to 
~urrent estimates." 

"Funds for developmenJt of nuclear capacities" 

7.20. With regard to funds for development of Nuclear Energy, 
the Sub-Committee of Estimates Committee (1977-78) asked the 

'Government to:-
(a) indicate the allocation of funds during the Fourth and 

Fifth Plans and the actual provision in the Annual Budget 
documents and the funds required up to 1990-91 for de-
velopment of the proposed Nuclear capacities; and 

(b) Whether funds so allocated were[are adequate? 

The Ministry of Energy in their note (February, 1978) have fur-
nished a statement (Appendix XVIII) showing the allocation of 
Funds during the Fourth and Fifth Plans and the actual provision 
in the annual bucfget documents and the funds required up to 1990-
91 for development of the proposed nuclear capacities. They have 
stated that the funds as allocated were/are adequate. 

.. 7.21. The Committee note that at present the total nuclear 
power installed capacity in operation in the country is 640 MW, 
-which forms about 3 per cent of the coun,try'S generation of power. 

7.22. The Committee observe from the Report of the Fuel Policy 
'Committee (1.974) that the Department of Atomic Energy's long-
term strategy for development of nuclear energy envisages the 
:following nuclear capacities: 

By 1978-i9 

By 1983-84 

.By 1990"9' 

In Italled NUl: lear 
capacity 

1,0110 MW(e) 

I,goo MW (e) 

8,6110 MW (e) 
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7.23. The Fuel Policy Committee have observed that in the 
absence of reliable data to determine the optimal level of nuclear 
.power generation capacity that is to be established between 1983-
84 and 1990-91, it would be prudent to assume a constructive esti-
mate 4000 MW, and recommended that the nuclear capacity should 
be increased in the years beyond 1.983-84 based on a re-appraisal of 
the nuclear power programme. 

7.24. The Committee further note that the Task Force set up by 
the Department of Atomic Energy have recommended the commis-
sioning of a total capacity of 4,720 MW(e) based on natural uranium 
by March, 1989 and in case uranium availability permits take up 
another 3000 MW(e) at that time. 

7.25. The Committee were informed in March, 1977 that the in-
stalled capacity would rise to 1095 MW(e) by the end of 1978-79 from 
640 MW(e)' at the end of the Fourth Plan and aD additional capa-
city of 705 MW (~) would be added during the next 5 years to make 
it 1800 MW (e) at the end of 1983-84. 

7.26. The Committee, however, find from the Performance Budget 
document of the Department of Atomic Energy for the year 1977-
78 and from the reply of the Prime Minister to an Unstarred Ques-
tion in Lok Sabha on 20 July. 1977, that the nuclear power generat-
ing capacity expected to be achieved would be as under-

800 MW (e) 

1680 MW (~) 

6000 MW (,') 

7.27. The Committee thus find that the target of capacity has now 
been reduced from 1095 MW(e) to 800 MW(e) at the end of the 
1978-79, from ISDO MW(e) to 1680 MW(e) Dt the end of the 1983-84 
and from 8620 MW(e) to 6000 MW(e) at the end of 1990-91. The 
contribution of nuclear power to the total power generation capacity 
will only be 2.5 per cent at the end of 1978-79 and 4 per cent by 
the end of the Sixth Plan (1983-84) and 7 per cent by 1991)-91. The 
Committee thus observe that the pace of development of nuclear 
power in the country will be slower than was envisaged originally 
by the Department of Atomic Energy themselves and their Task 
Force and the Fuel Policy Committee. 

7.28. The Committee need hardly emphasise that even if this 
modest capacity of 6000 MW is to be achieved by 1990-91, a long term 
perspective plan has to be drawn up right now taking into account; 
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the various constraints in the availability of fuel. and the lonc 
.• estatioD period ·of nuclear plants etc. The Committee trust that 
in the light of the recommendations of the Taa Force and the Fuel 
Policy Committee, Government would evolve such a long-term plan 
for further building up of nuclear power capacities in the country. 

Uranium Fuel for Atomw Power Stations 

Uranium 

7.29. The Fuel Policy Committee (1974) in paragraphs 4.22 & 
4.23 of their RepOO't have obsemred that Uranium is the only 
primary fuel that can be directly used in nuclear reactors. Extensive 
prospecting and exploration efforts of the Department of Atomic 
Energy during the last two decades have led to the discovery of a 
number of occurrences of uranium in India. The most important 
region in India for uranium ore is the Singhbhum region in Bihar. 
The Jadugude mines and the Narwapahar mines situated in this area 
are the most important uranium mines so far. There Me also other 
possible uraniUm deposits in the Singhbhum belt. The copper 
deposits of this region also contain small amounts of uranium. The 
tailings from the copper mines near Jadugude may yield uranium 
at econcmic prices. 

7.30. The reasonably well assured uranium resources in India are 
about 22,000 TeU. 0 s with an additional inferred reserves of 24,000 
T U O. Uranium mined in India is slightly mere expensive than 
i.n many other countries, since the uranium concentration in the ore 
is relatively low in l'ndia. However, this is not of any 'great conse-
quence as the fuel cest fOll'ms only a small component of the total 
unit energy cost from a nuclear power station. The Government 
have initiated a nuclear power programme baSed On natural uranium 
fuelled and heavy water moderated and cooled reactors. 

7.31. The Fuel Policy Committee (1974) in paragraph 4.25 of their 
RePCll't has observed that Thorium reserves in India aJ1e the largest 
in the world and are estimated at about 4,50,000 tonnes. Besides, the 
fast breeder reactors would be a!lle to produce fissi-Ie Uranium-·233 
from thorium that is abundantly available in India. After the fast 
breeder reactors based on thorium are introduced, there will be 
virtually no limit to the capability tl) generate ele!:'tTicity from the 
resources point of view, as a total of about 24xl06 billion Kwh of 
energy wi!! be potentiaUy available from the known thorium 
resources. 
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7.32. The Fuel Policy Committee in pall'agraph 9.63 of their Report 
has also observed that apar.t from the necessity of getting the projects 
sanctioned and executed in time, the realisation of the nuclear power 
programme depends on ~e adequate and timely mobilisation of 
resources and effOTt in specific related areas. One of the important 
requirements is that the uranium production should be significantly 
increased. At present uranium production is being done only at the 
Jaduguda mines. Production from this mine will be able to meet 
the requirements of the envisaged nuclear power programme only 
upto the year 1984. Hence, in order to achieve the taa-get of 8,620 
MW from the thermal reactor piOwer stations by the year 1990-91, 
uranium mining from other uranium deposits will have to be taken 
up. At the same time exploration work to locate additional uranium 
deposits would also be essential to meet the long-term requhrements 
of the nuclear programme. 

7.33. Regarding Uranium deposits, the Chairman Atomic Energy 
Commission, during evidence has stated as folIows:~ 

"We have located certain fresh deposits in M.P. some in 
HimaChal, and some in extreme eastern side, Meghalaya 
and so on, which are far richer than in Bihaa- and so on. 
The dec'ision about this will take from 1 to l.It years. The 
cost of a mill to produce 500 tonnes of uranium p.a. will, 
with the present inflation cost, cost 60-70 crores of 
rupees ...... It 

Enriched Uranium 

7.34. The Estimates Committee in paragraph 2.25 of their 129th 
Report (1969-70) on the Dep8Jrtment of Atomic Energy-Atomic 
Power-had noted that enriched uranium had to be imported for the 
working of the Tarapur Project for the entire life time of the station. 
If fOT any unforeseen circumstances the supply of enriched uranium 
was cut off or denie-d due to world postures, the whole Project in 
that case would be jeopardised. They, therefore, suggested that 
Government should explore the possibility of building reserve of 

. enriched uranium to meet such contingencies. 

7.35. Regarding building reserves of enriched uranium and the 
terms a,n,d conditions on which India could expe~t enriched uranium 
from other countries, the Government in their action taken replies 
furnished in March, 1972, stated "while there is spare fuel in the 
country for 12 to 18 months op'eration without replenishment, stock-
"piling of reserves of enriChed uranium would entail heavy interest 
,.charges on inventory. Also as per the bilateral agreements, between 
India and the USA, the Tarapur Atomic Power Station would be 
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operated on no other special nuclear material than that furnished by 
the Government of USA. The agreement also commits USA to 
supply fuel throughout the life of the station. As such, no steps are 
being taken to obtain enriched uranium from other sources." 

7.36. Regarding the progress made in the development of techno--
logy for the enrichment of uranium in the country, the Government 
furnished the following information in Maifch 1972: 

"Work on development of uranium enrichment technology hu 
recently been initiated in Bhabha Atomic Research Centre. 
A group has been constifuted to undertake preliminary 
studies on the three processes of uranium enrichment 
which are either in USe or in various stages of development 
in other countries. These include the gas diffusion, the 
ultra-centrifuge and the separation n.oZ2ie pnocesses. 
Studies CJIIl the production and handling of uranium hexa-
fluoride which is the uranium compound used in all the 
three processes have also been started. Based on these 
studies a small-poale separation unit is expected to be 
installed in three to four yeaJrs' time." 

7.37. The Committee in their 29th Report (1972-73) had r.eiterated 
their earlier recommendation regarding the necessity of building 
reserves of enriched uranium to meet any stoppage in supply of 
enriched uranium fOT TaraP'Ur due to unforeseen circumstances. 
They had urged that the development of technology for the enrich-
ment of uranium in the country should be speeded UP and 
research carried out taking into account its various technological 
and financial implications. 

7.38. Asked to state the position regarding asSUJred supply of 
enriched uranium for Tarapur Atomic Power Station, the Chairman, 
Atomic Energy Commission, during evidence on 28 December, 1976 
bas stated:-

" ...... The Tarapur Statio'll seems to be all right for a year; 
after that we will have to see. 

The total amount of uranium which we need for Tarapur is 
22 tonnes a year. This is too small a quantity to put up a 
plant. To give you an example, you take the Parala Plant: 
there the cost of productiO'l1 of enriched uranium is around 
four and a half times the cost of production of USA. It is 
of course a weapron plant, but still this is the cost. The 
other place from where we have received some cost figwres 
is the British Plant: these are two to three times more than 

4209 LB-17. 



• 
226 

the American Plant. We do not know the cost about 
Russians, but they sell at the same pricet or 1/8th per cent 
less to capture the market. There is a new company called 
Uranco; a company fo~ntly owned by Germany, the Nether-
lands and Britain; they have not announced any figures. 
Then the French are putting two Plants, Cordi and Eurodif. 
They think that they will be able to sell the enriched 
UMnium at twice the price of the American plant. If 
America puts up a neW' plant, the uranium will be in the 
same price range. 

W'hen it becomes available, one will have to try. I can how-
ever assure you that we are exploring orther sources also. 
We do not want to give up this source because it is in our 
signed agreement." 

7.39. The Ministry of Energy later through their written replies 
lent in March, 1977 have stated a::; follows:-

"Only 3 to 4 other countries produce enriched uranium and 
OO1ly one other, USSR, supplies it in commercial quanttties. 
In the recent past, we haiVeexperienced some delays in 
obtaining the required quantities of hexafluoride in time. 
These delays have been caused by the action of several 
intel'lVenors in the US, who have filed petitions with the 
U.S. Nuclear RegUlatory Commission (NRC) to block 
shipments of hexafluoride to India, and to force significant 
policy changes in US on export of nuclear fuel matelrial. 
As per nonnal diplomatic practice in such matters, India's 
views are being presented to NRC who in this matter are 
acting in a quasi-judiciary capacity, by the US state 
Department. They are presenting our case on the basis 
of information furnished by DAE and in lose cO'l1sultation 
with our Embassy in Washington. 

It needs to be clalrified that formerly entire fuel assemblies for 
Tarapur Atomic Power Station were bein~ imported. and 
on these. there was a 30 per cent import duty. Presently, 
We imp0Tt. the enriched uranium hexafluoride ~md fabricate 
the fuel bundles completelv at NFC. Hyder~bad. Even 
though the import of hexafluoride attracts a 70 per cent 
import dutv. the fabricated cost of fuel bundles now is 
lower than that of the bundles when they were bein~ 
importM. 
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In respect of fuel for pressurised heavy water reactors, the 
basic raw material is natural m-anium which is indigen-
ously available and this is processed into ,.'finished fuel at 
the nuclear Fuel Complex, Hyderabad." 

7.40. The Committee pointed out that there was a long-term p'lan 
to· switch over to Thorium instead of enriched uranium as the source 
of atomic power. Asked to state the latest position and what will 
be the critical material used in the power stations in the next two 
plan periods, the ChailTman, Atomic Energy Commission, during 
evidence has stated:-

"This would depend on the development of fast breeder test 
reactoor where you USe fully enriched uranium, but in our 
case it is plutonium surrounded with Thorium. From the 
Thorium, you get Uranium 233; feed it again, put Thorium 
again and you get more U 233 and you put up another 
plOwer station. This is the general idea. The process of 
making U 233 has already been designed. We have got a 
few kgs. of stuff also. 

As far as enriched uranium is concerned, you have got one 
reactor. Tarapur consists of two reactors of 200 MW' each. 
Our extra power system is going ahead all right with 
heavy water there is no question of enriched uran41m in 
that system. That is natural uranium which is our own 
We can make use. For the fast reactor we take plutonium, 
from the heavy water reactor and dilute it with natural 
wranium to bring it to a strength of 28 per cent of the big 
size pure tnorium and use that for further cycling. The 
advantage of the fast breeder is that it gives yQIU the steam 
pressure of about 560 lbs. per sq. inch in Ranapratap Sagar 
pl"oject and 1000 lbs. in the Tarapur reactor." 

7.41. In reply to a supplement8Jl'y on Short Notice Question No. 17 
in the Lok Sabha on 13 July, 1977 the Prime Minister stated that the 
supply of enriched uranium was held up by the United States for a 
year because of various objections raised. Those objections were 
now withdrawn and they have sent 'it already. In reply to another 
supplemental"y whether he had assured himself that this l';upply 
would now be regulalT and adequate, the Prime Minister stated ··well. 
r hope it will be regular now, but who can say what will happen in 
the futuTe." 

7.42. The Committee note that according to the Task Fort!e of 
the Department of Atomic Energy, one of the constraints for under-
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taking a larger programme for nuclear power development would 
be the availability of uranium. According to the Fuel Policy Com· 
mittee Report, the present level of uranium production would meet 
the requirements of the envisaged nuclear programme only upto the 
year 1984. If the nucle-ar power capacity is to be substantially in· 
creased during the period 1984 to 1990·91 as envisaged in the long-
term strategy for nuclear power development, it would be necessary 
to discover uranium deposits on a large scale and increase the ura-
nium production capacity. The Committee trust that concerted 
efforts would be made not only to step up the exploration work to 
locate additional deposits, but also to set up production units in a 
planned manner in the areas of M.P., H.P., and Meghalaya wheil'e 
fresh deposits of uranium richer than those in Bihar have been 
located so that non-availability of uranium does not act as a cons-
traint in augme·nting the nuclear power capacity in the country. 

7.43. The Committee note that thorium reserves in India are the 
largest in the world and are estimated at about 4,50,JOO tonnes. The 
Committee further understand from the Report of the Fuel Policy 
Committee that fast breeder reactor would be able to produce fissile 
U 233 from Thorium. The Committee have been informed during 
evidence that the process of making U 233 from thorium has already 
been designed and a few kgs. of the material produced. The Com· 
mittee hope that ~hile formulating the long· term plan for the deve-
lopment of nUIClear power the indigenous availability of the mineral'> 
like uranium and thorium would be taken into consideration, so 
that the country would not have to depend on other conn tries for 
the nuclear fuel for the reactors. 

7.44. The Committee note that the Tarapur Atomic Power Sta· 
tion reactors use enriched uranium as fuel, and under the bilateral 
agreement between Government of USA and Government of India, 
all requirements of enriched uranium for use as fuel in these reac-
tors "shall be made available by the United States Atomic Energy 
Commission (USAEC) and that India shall not obtain these from 
other sources", and that the Tarapur station "would be operated on 
no other special nuclear material than that furnished by the Gov-
ernment of USA". This restriction, it is presumed, would not apply 
to the mriched uranium fabricated in our own country. 

7.45. The Committee had earlier pointed out in their 12.C}th Re· 
port (1969-70) and SUbsequently in the 29th Report (1972-73) thall 
Government should explore the possibility of bujlding reserves of 
enriched uranium to meet unforseen contingencies in which the sup-
ply of enriched uranium mi~ht b ... cut off or denied. 
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7.46. The Committee find that supply of enriched uranium by 
US was recently held up for a year because of various objections 
raised in that country. In this context they also take note of the 
observation made by the Prime Minister in Lok Sabha on 13th July, 
1977 "I hope it (supply of enriched uranium) will be regular now, 
but who can say what will happen in the future". The Committee 
view with concern the total dependence of the Tarapur reactors on 
the supply of enriched uranium from the USA. The recent deve-
lopments in regard to the supply of enriched uranium which was 
admittedly delayed for a year by the US authorities and the restric-
tions placed on India categorically forbidding her to get require-
ments of enriched uranium from any source other than USA abun-
dantly go to show to what extent the Tarapur Atomic Power Sta-
tion is dependent on supplies from USA and the developments in 
that country. This, the Committee feel, is not a very happy situa-
tion. Government should have a fresh look at the whole arrange-
ment and take necessary steps to ensure uninterrupted working of 
the Tarapur Atomic Station. 

7.47. The Committee would also urge that the development of 
technology for enrichment of uranium within the country itself for 
which preliminary studies are stated to have already been initiated 
in the Bhaba Atomic Research Centre should be accelerated and no 
efforts spared to develop this technology within the shortest possi-
ble time so as to rid the country of dependence on foreign countries 
in this vital field. 

Heavy Water Projects 
7.48. The Estimates Committee in paragraph 3.46 of their 129th 

Report (1969-70) had observed that in spite of the realisation of 
urgency by Government in regard to the production of heavy water 
indigenously to meet the requirements of the two units of Rajas-
than Atomic Power Project as also that of Madras Atomic Power 
Project, nothing substantial had been done in the matter. 

7.49. Government in their action taken t"eplies furnished in 
January, 1971 inter alia stated that "all efforts are being made to 
complete the plants as quickly as possible and it is now expected 
that the Baroda Plant will be commissioned in 1972-'73 and the Kota 
Plant in 1974". 

7.50. Asked to state the position with regard to the production 
of Heavy Water for the country's atomic power projects and 
whether India would be able to have its own Heavy Water by the 
t)me the Atomic Power Plants were commissioned, the Government 
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in their action taken replies furnished in March, 1972, stated "the 
Heavy Water Plant under construction at Kota which is expected to 
be commissioned in 1974 will give an output of 100 tonnes of Heavy 
Water per year. The Heavy Water Plant under construction at 
Baroda wm be commissioned in 1973 and is expected to give an out-
put of 67.2 tonnes per year. A part of the output of the plant would 
be available for the second unit of the Rajasthan Power Station. 
The third plant designed on the same basis as the Baroda plant will 
be ready at Tuticorin during 1974-75 to give an output of 71.3 tonnes 
of Heavy Water per year. A fourth plant is under consideration for 
construction in conjunction with one of the Fertilizer Corporation 
of India's Fertilizer Plants. Over and above these sources, the 
Heavy Water Plant at Nangal gives an average output of 12 to 14 
tonnes of Heavy Water p'er year." 

7.51. The Committee in para 55 of their 29th Report (1972-73) 
expressed their concern that heavy water was in very short supply 
internationally and its non-supply might result in delayed commis.-
sioning of the projects. The Committee expected that problems 
connected with indigenous production of heavy water would be 
sorted out IJuccessfully and concerted efforts made to meet the tar-
getted requirements of heavy water for the projects under construc-
tion indigenously at the earliest. 

7.52.. The Committee during evidence drew attention of the 
Chainnan, Atomic Energy Commission to the shortage of heavy 
water, and asked him to state the requirement and the extent to 
which it was being met from internal production, and how soon the 
country would become self-reliant in this critical areas. The wit-
ness has stated:-

" .... There is the question of setting up enough heavy water 
capacity. It is one of the main constraints of power 
generation. We ma,y have heavy water by two main 
routes, one is to make it part of the fertilizer plant. It 
should have minimum capacity of 900 tonnes of ammonia. 
At Kotah we use hydrogen sulphide and water exchang-
ed. We had some problems. Some of the machinery 
being supplied were sequestered at the time of delivery 
that somewhat delayed the thing. But the programme is 
being actively pursued. I hope we will be able to take 
a decision on the setting up of heavy water plant." 

7.53. Asked to furnish details regarding the present position of 
avaUabilfty of heavy water and the perspective planning for setting 
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up of hea.vy water plant, the Ministry of Energy in their written 
note furnished in March, 1977 have stated that the Department of 
Atomic Energy is setting up Heavy Water Plants at Baroda, Kota, 
Tuticorin and Talcher. In addition it has also entered into a con-
tract for the purchase of 200 tonnes of heavy water from USSR. 
With the heavy water which would be available from these plants 
and the arrangements thus made for its purchase from USSR, it is 
expected that the reqUirements of the Atomic Power Plants upto 
and including the two reactors of Narora will be met. The decision 
regaording the setting up of additional heavy water plants will de-
pend upon the decision taken regarding the nuclear power program-
me. 

7.54. According to the Ministry of Energy the poSition (March, 
1977) in regard to the construction of the various heavy water pr0-
jects is as under:-

.• Heavy Water Project (Tu.ticorin) :-

. Erection of equipment and welding of piping is almost com-
plete. Radiography, hydro-testing, pneumatic test.ing and 
chemical cleaning of various piping circuits is in progress. 
Instrumentation and electrical works are progressing 
well. Pre-commissioning activities relating to the Am-
monia Loop supplied by Mis. Toyo Engineering Corpora-
tion are in hand and this unit is expected to be commiSl-
sion by MarchlApril, 1977. Testing and commissioning of 
the Heavy Water Plant of MIs. GELPRA is expected to 
begin in April! May, 1977. The main reason for the delay 
has been the delay in delivery of of indigenous equip-
ment, which resulted in the delay of many of the erec-
tion jobs and in particular the ftnishing works like test-
ing, insulation, instrumentation, painting etc. 

Heavy Wa.ter Project (Talcher):-

The Heavy Water Plant being set up' at Talcher in Orissa is 
designed to produce 62.7 tonnes of Heavy Water per an-
num. This plant is based on the bi-thennal NH2-H2 ex-
change process developed by Mis. Friedrich Uhde in West 
Germany and will be connected to the Ammonia Plant of 
the Fertilizer Corporation of India Ltd. at Talcher. All 
the synthesis g$ produced by FeI Talcher will be rout-
ed through this plant to produce 62.7 tonnes of Heavy 
Water annually. 
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At present the Plant is in an advanced state of construction. 
Erection of 9 heavy towers was completed last year 
while the 2 re-ordered towers are scheduled to be erected 
during January-February, 1977. All the imported 
equipment and machinery which has reached site hRS 
been instaaled. With regard to the indigenous equip-
ment many pressure vessels and all the heat-exchangers 
and power internals are still in the process of manufac-
ture. The piping pre-fabrication and also installations in 
the field are in progress. The schedule for commissioning 
of the Plan is being seriously aft'ected with the slippage in 
the delivery of indigenous equipment. 

Common services like 132 KV Switch-yard, Cooling Tower, 
Cooling Water System instrument air system, analytical 
sub-station are in an advanced stage of completion. If all 
the indigenous equipment, which are likely to be delivered 
at site by September, 1977 arrive as per the revised sche-
dule given by the fabrication, the plant will be ready for 
commissioning by early, 1978. 

Heavy Water Project (Kota) 

This Plant based on dual temperature exchange process bet-
ween HO and HS for which the process know-how and 
engineering has been developed by BARC, is designed to 
produce 100 tonnes of heavy water per annum. The plant 
will utilise steam and power supplied by RAPP and need 
water from Rana Pratap Sagar Reservoir. 

The civil works of the Plant are nearing completion except 
for No AIR Compressor building, Delay Tank and a few 
equipment foundations. As regards steel structural work 
80 per cent fabrication and 60 per cent erection is com-
pleted. Both civil and structural woI'ks are scheduled to 
complete by middle of 1977. 

All Distillation Unit Towers, 800 internals of Exchange Unit 
POVlrers, Product Stripper, HS Generator Storage Tanks, 
Purge Towers and 32 numbers of process Heat Exchang-
ers have been erected. In addittion. 12 numbers of process 
pumps have been placed in position. All the equipment of 
RARTE unJt have been erected. Erection of re$l; of tanks, 
pumps and Heat Exchangers is in progress and it is expect-
ed that 14 numbers of Heat Exchangers, 6 numbers of 
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Tanks and 30 numbers of Pumps will be erected by end 
of March, 1977. Erection of Distillation Unit Tower Inter-
nals will be commenced in January, 1977. 

Electrical Works have started. Erection of 40 MVA Main 
Power transformer and 6.6 KV Switchgear is in progress. 
In addition, 7 Nos. of 2 MV A transformers and 10 Nos. 
motor control centres have been installed. Steam conden-
sate and raw water piping between RAPS and HWP is 
complete. Pre-fabrication of piping, erection of piping and 
associated fittings and valves is in progress in various 
areas. As on today nearly 50 per cent of piping work i. 
complete. 

It is expected that supply of all equipment and materials im-
parted as well as indigenous will be complete by middle 
of 1977. Erection of equipment, piping, instrumentation, 
installation and painting js scheduled to be completed by 
end 1977 which will be followed by testing and commis-
sioning. 

Heavy Water Project (Baroda): 

After completing of various maintenance jobs and balance 
modifications, commissioning of the Plant was restarted 
in November, 1976. Subsequently there have been leak-
ages, especially from the covers of some hdgh pressure 
vessels and fouling of hea1: exchanges. The plant is being 
re-started and if there are no fresh problems, it is ex-
pected that the production of heavy water will begin by 
February end 1977. 

7.55. According to Plan Budget, 1977-78, the Kota Plant with a 
capacity of 100 tonnes per annum is expected to be commissioned 
by the end of 1978. The Baroda Plant with a capacity of 67.2 ton-
nes a year will be commissioned in the current year. Its ancillary 
facilities viz. Metallic Postassium Plant and Ammonia Synthesis 
gas Facility are already operational Tuticorin Plant with a capacity 
of 71.3 tonnes per year is expected to be commissioned by the end 
of 1977. The Talcher Plant with a capacity of 62.7 tonnes a year is 
likely to be commissioned by middle of 1978. 

7.56. The Sub-Committee of the Estimates Committee (1977-78) 
enquired about the latest position regarding commissioning of Heavy 
Water Plants at Tuticorin, Talcher, Kotah and Baroda. The Minis-
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try of Energy in their note (February, 1978) have stated that the 
latest position about the commissioning of the Heavy Water Plants 
is as follows:--

(i) Heavy Water Plant (Tl.£ticorin) :-The plant is under-
going commissioning trials and is expected to be on stream 
by the end of March, 1978. 

(ii) Heavy Wate1' Plant (Talcher) :--Mechanical erection is 
expected. to be completed by the end of July, 197B. It is, 
however, understood that the Synthesis gas from Fertili-
zer Corporation of India, Talcher will be available only in 
April, 1979. The plant could be commissioned within 4-51 
months ftom thQ date of availability of Synthesis gas 
from Fertilizer Corporation of India, TaJcher. 

(ill) Heavy Water Plant (Kota) .-Slulbject to the receipt of 
boosters by April, 1978 and the employees' $trike being 
called of tin the near future, the erection of the plant will 
be completed by November/December, 1978. The plant 
is expected to be commissioned in 7~ months after 
the erection work is over. 

(iv) Heavy Water Plant (Baroda): -This plant became opera-
tive on 4th July, 1977. The plant, however, met with a 
mishap on 'the 3rd December, 1977. It is expeCited that in 
case it does not involve the replacement of any major high 
pressure equipment, valves or piping, the revamping work 
can be completed and the plant put bat'k in production by 
April, 1979. A clearer picture will, however, emerge 
after receipt of the report of the Committee looking into 

. the mishap and after obtaining results of the various tests 
being carried out. 

7.57. The Committee note that the Department of Atomic Energy 
is settinl up heavy water plants at Kotah, Baroda, Tuticorin and 
T.alcher. In addition, the Department have also entered into a 
contract for the purchase of 200 tonnes of heavy water from the 
USSR. The Committee have been informed that the heavy water 
which would be available from these plants and the supply from 
USSR would meet the requirements of the Atomic Power Plants 
upto and including the two reactors of Narora. 

7.58. The Committee note that the Heavy Water Plant at Kotah 
which was expected to be commissioned in 1974, has not so far been 



commissioned. According to the latest information (February, 
1978) furnished to the Committee, the erection of the plant will be 
completed by November/December, 1978 subject to the receipt of 
boosters by April, 1978, and the employees' strike being called of in 
the near future. It was earlier stated that the plant was expected 
to be commissioned by the end of 1978, but it has now been stated 
that the plant is expected to be commissioned in 7-8 months after 
the erection work is over, which is scheduled to be completed by 
November/December, 1978. 

7.59. The Committee further note that the Heavy Water Plant 
at Baroda was scheduled to be commissioned in 1973. However, the 
Committee find that after completion of various maintenance jobs 
and balance modifications, commissioning of the Plant was restarted 
in November, 1976. The Committee have now been informed that 
the plant met with a mishap on the 3rd December, 1977. It is ex-
pected that in case it does not involve the replacement of any major 
high pressure equipment, valves or piping, the revamping work can 
be completed and the plant put back on production by April, 1979. 
A ctearer picture will, however emerge after receipt of the report 
of the Committee looking into the mishap and after obtaining result. 
of the various tests being carried out. 

7.60. With regard to the Tuticorin Plant, which was scheduled 
for commissioning during 1974-75, the Committee note from the in-
formation furnished to them in March, 1977, that the testing and 
commissioning of the Plant was expected to begin in AprillMay, 
1977, and the plant commissioned by the end of 1977. The Commit-
tee have been informed in February, 1978 that the plant is under-
going commissioning trials and is expected to be on stream by the 
end of March, 1978. 

7.61. As regards Talcher Plant, the Committee have been inform-
ed that the schedule for commissioning the plant has been adverse-
ly affected by the delays in the delivery of indigenous equipment 
and the Plant is likely to be commissioned in middle 1978. In a 
later note (February, 1978), the Committee have been informed that 
mechanical erection is expected to be completed by the end of July, 
1978. It is, however, understood that the Synthesis gas from Ferti-
lizer Corporation of India, TaIcher will be available in April, 1979. 
The plant would be commissioned within 4-5 months from the date 
of avaiI.ability of Synthesis gas from Fertilizer Corporation of India, 
Talcher. 



7.62. The Committee had, as early as 1969-70, in their 129th Re-
port on Atomic Power, observed; with regret that nothing substantial 
had been done in regard to the production of heavy water indi-
e-enously and they had drawn pointed attention of the Government 
to the urgent need to produce heavy water within the country to 
meet the requirements of the atomic power projects. 

7.63. The Committee are distressed to note that inspite of gov-
ernment assurance given in 1971 that "all efforts are being made to 
complete the plants as quickly as possible", none of the four heavy 
w.ater plants has been commissioned on schedule and in certain cases 
like the plants at Kotah and Baroda, considerable slippage has been 
allowed to occur. The Committee are surprised that Government 
should have allowed slippage in commissioning schedules in a vital 
field like heavy water production on which the entire nuclear power 
programme depends, leaving no option to the Government but to 
enter into an agreement with another country for the supply of 
heavy water. The Committee hope that Government would at least 
now ensure by closer and effective monitoring that no further delays 
OCCUr and the plants are commissioned within the shortest possible 
time. 

7.M. As regards the future progr.!lmme for setting up additional 
heavy water plants the Committee have been informed that it would 
depend upon the decisions taken regarding the nuclear power pro-
gramme. Considering the long time taken in commissioning heavy 
water plants, the Committee trust that adequate advance planning 
will be made for setting up such plants as a part of the long-term 
plan for development of nuclear power. 

Atomic Power PZants 

. Utilisation of capacity in Tarapur and Ranapratap 

Sagar Power Stations 

7.65. During the course of evidence, the Chairman, Atomic 
Energy Commission has informed the Committee that "Tarapur, at 
the present moment, is working fairly well. We are getting 57 per 
cent capacity, which is quite good." 

7.66. Asked to state whether 57 per cent was satisfactory, the 
witness has added: 

"The highest for the Tarapur type system in the world is 
about 64 per cent. One station did a,ttain 83 per cent for 
about a year, but then next year went down to 20. You 
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do not want that type of thing here. In Trornbay we 
ran for 1i years and attained almost 95 per cent and 
then .... you have to refuel Tarapur by shutting it down. 
You cannot refuel it While operating. 

For Ii years, we operated at 95 per cent. Also the fuel 
which we got in the initial stage was very poor, this was 
imported fuel, not what We are making. When it broke, 
you had radio-activity all over the place. This gives rise 
to more doses of radiation which are not acceptable 
according to ICRP standards. You go for 5 hours and 
then you are out. This refueling at Tarapur is worth 
seeing." 

Rajasthan Atomic Power Project-Unit I 

7.67. Rajasthan Atomic Power Project Unit I was recommis-
sioned on April 12. 1976 after shut-down of nearly two months for 
replacing some blades in the low pressure rotor; it continued to 
operate at power levels from 175 MWe to 180 MWe generating 1150 
million units upto end March, 1977 at an average availability of 85 
per cent. It has been stated that the year has been considerable 
improVement in the operation of the unit; it achieved a continuou.~ 
outage-free operation during October and November, 1976. 

7.68. Explaining the position about Rana Pratapsagar the wit-
ness has stated: 

lilt has a sad history. We got that turbo set, we started ope-
rating it. But there was sand in it. We had to strip it 
out. Afterwards when we put it into operation, it was 
all right for some time. Then the blading broke. We 
lost 3 stages. At the moment we are running without 
2 stages. 

In August, we hope to have them replaced by Bhopal; they 
are our main contractors for these turbo jobs. After that 
We hope it runs better." 

Rajasthan Atomic Power Project-Unit 11 

7.69. According to the Annual Report (1976-77) of Department 
of Atomic Energy. the position of RAPP Unit II is as follows: 

"Erection of nuclear and conventional equipment is almost 
complete and commissioning of various systems is in 
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progress. All jobs on fuelling machines, reactivity mecha-
nisms and feeder and header insulation cab,inets have 
been completed. Installation of piping for new air-
compressors, relocation of the chilled water plant and 2 
per cent and 15 per cent Heavy water storage facility are 
in progress. Erection of motor generator sets has been 
completed and commissioning is in progress. Instrumen-
tation work on various systems is almost complete. Erec-
tion and testing of steam line to Heavy Water Project 
Kota is nearing completion. 30 per cent of civil works on 
the solar Evaporation Facility has been completed." 

7.70. According to Plan Budget, 1977-78, Unit II of the Rajasthan 
Atomic Power Station with a capacity of 200 MW is expected to go 
into criticality by end of 1977 and will start commercial operation a 
year later. 

Kalpakkam Power Station 

7.71. Asked to state the reasons for delay in the completion and 
commissioning of the Kalpakkam Power Station, the Chairman, 
Atomic Energy Commission, during evidence has stated: 

"Valves and pumps are the biggest single bottleneck. The 
delivery time would be 3-4 years. After the 3rd or 4th 
year, they say 'sorry, no'. Then you have to go right 
through the whole thing again. This is t~e problem. 
They hit Us at that very period. In fact, some of the 
stuff is lying in the dock." 

7.72. Asked to state the steps taken to remedy the situation and 
ensure commissioning of the Kalpakkam Project, the Ministry of 
Energy, through their notes furnished in March, 1977 have informed 
the Committee that for the various pumps and valves for which 
supplies on earlier orders did not materialise. alternative orders 
have been placed on other sources. Most of the valves ordered on 
indigenous manufacturers have been delivered. It is expected that 
the first unit of Madras Atomic Power Project would be completed 
by September, 1978 and the second unit by March, 1980. 

7.73. According to Plan Budeet. 1977-78. the First Unit of the 
Madras Atomic Power Station with a capacity of 235 MW is expect-
ed to reach criticality by end of 1979. The second unit of the Sta-
tion is also of 235 MW capacity and is in advanced stage of cons-
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truction. The unit is scheduled to become critical by middle of 1981, 
and would start commercial operation a year late. 

7.74. In reply to S.Q. 127 answered in Lok Sabha on 1st March, 
1978, the Prime Minister stated "most of the equipments have now 
been delivered including those affected by the embargo. The erec-
tion work has been speeded up wherever feasible. Pre-commission-
ing activities have also been taken up in parallel to reduce the time 
required after erection for commissioning and full power opera-
tion. The first unit of the Project is likely to attain cl'iticaUty by 
December, 1979 and the second unit in mid-19B1. Full commission-
ing can be expected a few months thereafter." 
Narora Atomic Power Project 

7.75. The Committee enquired the progress in setting up the 
Narora Plant and how long it would take to commission it. The 
witness has stated: 

"Our targets are December, 1981 and 1982 for units 1 and 2 
respectively. I must point out that we had some prob-
lems there. The first one was getting the land. The 
second one which has arisen is the question of cooling 
water. We had been assured something like 3,000 cusecs 
of cooling water. That has dwindled down to 800 or 1000 
now. So, we had to do extensive re-designing and put up 
cooling towards." 

7.76. Asked to state the specific steps taken to solve the problem 
relating to land and cooling water at Narora Power Plant, the 
Ministry of Energy in their written replies furnished in March, 1977 
have stated that the problem of land acqu'isition arose mainly out 
of delayed payment of compensation to farmers who were affected 
by the acqUisition. As a result, there were instances of impediments 
to the progress of site work by the farmers. As a result of the spe-
cial efforts put in by the Department and the State Government 
with reference to the acquisition problems and special measures at 
project site, the situation has improved. Due to the problem of not 
having minimum assured supply of 3000 cusecs in the Ganga canal, 
the plant cooling water system has been re-design and cooling 
towers have been adopted to reduce the dependence of the plant on 
the cooling water availability in the Ganga canal. A closed loop 
reeirculatin'g system has been adopted as against earlier once 
through cooling system. The requirement of water is now restricted 
to the make-up quantities which is about 50 cusecs per unit. This 
method also eliminates thermal pollution of the canal water. 
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7.77. According to Plan Budget, 1977-78, the Narora Atomic 
Power Station will have two units each of 235 MW capacity which 
me expected to be critical by 1982 and 19'B3 respectively. 

7.78. The Committee are informed that the Tarapur Atomic 
Power Station is "working fairly well" at 57 per cent capacity which 
is stated to be quite good. They are distressed to find that the 
Rajasthan Atomic Power Projeet Unit I had to face a number of 
problems. Earlier sand was found in the turbo set which had to 
be stripped out and later the blading broke Bnd had to be replaced. 
The Committee observe fn>m the Annual Report of the Depart-
ment of Atomic Energy for 1976-77 that the year 1976-77 has seen 
considerable improvement in the operation of the unit and it has 
attained a continuous outage-free operation during October and 
November, 1976. The Committee hope that thi6 tampo would not 
only be maintained but further improved upon. 

7.79. The Committee note that the following power plants are 
under different stages of construction:-

(i) Rajasthan Atomic Power PrOject-Unit n. 
(ii) Madras Atomil' POIWer project--Kalpakkamr-Units I 8& 

n. 
(iii) Narora. 

7.80. The Committee observe that the benefits of the second unit 
at Rajasthan Atomic Power Project and first unit of Madras Atomic 
Power Project are included in the Fifth Plan. The targets are 
December, 1981 and 1982 for Units I & n at Narora. The Com-
mittee would urge Government to take cOncerted measures to 
eliminate all delays by strict monitoring of the progress of construc-
tion of these projects, and ensure that they are commissioned accord-
ing to the schedulC5 now laid down. 

Spares fOT Atomic Power Plants 

7.81. The Ministry of Energy in their written replies furnished 
in November, 1977 have informed the Committee that the import 
of spares is being reduced commensurate with the progress of indi-
genisation of plant equipment. Spare of the value of Rs. 46,88,000 
have been imported on an average in the three years 1973-76 for 
the Tarapur Atomic Power Station. An amount of Rs. 25 lakhs is 
being spent annually on import of spares for operating RAPP-1. At 
present these are the only two operatin'g stations. 
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7.82. Steps are being taken continuously to obtain spares from 
Indian sources. Special cells have been set up to review the spare 
requirements, prepare drawing for issuing enquiries to local sup-
pliers and follow-up the manufacturers of spares. As far as RAPP-I 
is concerned, the cell has prepared about 200 drawings for taking 
up the question of possible manufacture by indigenoUs manufac-
turers. This cell has initiated indigenisation action for more than 
100 items till now. Out of these 100 purchase orders have already 
been placed for 19 items whose dollar value is about 100,000. The 
value of spares indigenised in RAPP-I thus comes to about RI. 9 
lakhs. ' 

7.83. Asked tc state the progress made in preparing designs and 
manufacture of spares indigenously, the Chairman, Atomic Energy 
Commission during evidence on 28 December, 1976 has stated: 

"We are not independent yet for things like valves and big 
things like forgings. We are encouraging Indian suppliers 
like BHEL, HEC, private parties like Bombay Manufac-
turers, and they are gradually building that gap. We are 
also, in conjunction with the Ministry of Heavy Indus-
tries, getting people like Instrumentation, Kotah and 
BHEL to do things specially for us and it is making pro-
gress. But, necessarily, this is a very uphill task and it 
takes a long gestaion period." 

7.84. The Committee are infonned that the country is not inde-
pendent yet for things like valves and forgings required for atomic 
power stations. The Committee also observe that this dependence 
has created bottlenecks coming in the way of completion of the 
Atomic Power Station at Kalpakkam near Ma.dras. 

7.85. The Committee have no doubt that with the 1arge R&D 
facilities available with the Department of Atomic Energy, the 
.ecessary proto-type of all the items now being imported can be 
fabricated and the indigenous manufacturers such as BHEL, Instru-
mentation Ltd., Kotah and REC, Ranchi and other private sector 
mllDllfactur,ers could be encouraged. to produce these items. The 
Committee urge Government to take all necessary steps to ensure 
maximum indigenL4iation of the equipment and spares required SO 

that the country does not remain dependent on foreign countries fOr 
these items. 

4209' LS-IR 



CHAPTER vm 
RESEARCH AND TRAINING 

Research and· Development 

8.1. The Estimates Committee in paragraph 2.24 of their Report 
(1972-73) obierved that the importance of research and testing faci-
lities in the growing field of power development in the country, 
could not be too strongly emphasised. Research was necessary for 
achieving economy, quality control and standardisation in construc-
lion, generation, transmission, distribution and superior perform-
ance of the power supply system. Collection of technical informa-
tion and basic data for the efficient and economic design and cons-
truction of extra high voltage lines, after taking into account the 
conditions prevailin'g in our country was also necessary. There was 
thus much scope for research in power engineering in the COUl:try. 

8.2. Government in their action taken replies furnished in 
November, 1973, stated that the recommendations of the Committee 
was very timely. The importance of stepping up research and deve-
lopment activ'ities in the field of Power was fully recognised and 
provisions for important research and projects were being made in 
the Fifth Plan within the available resources. 

'8.3. The Ministry of Energy were asked to state the precise mea-
sures taken to step up research and development activities in the 
field of power; what provision has been made in the Fifth Plan for 
this purpose; and the measures taken to keep abreast with the latest 
technological development abroad in the field of power generation. 

8.4. The Ministry of En..ergy in their written replies furnished in 
November, 1976 stated that in order to step up research and deve-
lopment activities in the field of power grants-in-aid were given to 
State ElectriCity Boards through Central Board of Irrigation and 
Power for conducting studies in generation, transmission and distri-
button problems. Funds were also given to the Central Power re-
search Institute, Bangalore for augmenting research facilities in the 
various fields of power research. Central Power Research Institute 
was bein'g registered as a society with a view to giving it autonomy 
and flexibility in management. 

S.5. In regard to the proviso made in the Fifth Plan, the Ministry 
stated that under the Fifth Plan, a sum of Rs. 70.00 lakhs had been 
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F'Ovided for Central Board of Irrigation and Power Research 
Schemes, for the remaining two years 1977-78 and 1978-79. In addi-
tion, a sum of Rs. 33.00 lakhs had been released in the first two 
'yCflrs of the Fifth Plan 1);%., lSl74-75 and 1975-76. For the year 
1976-77, a sum of Rs. 25 lakhs had been provided. This works out 
to a total Fifth Plan outlay of Rs. 128 lakhs. As regards Central 
Power Research Institute a sum of Rs. 367.00 lakhs had been pro-
vided for the remaining two years of the Fifth F'lve Year Plan. 
This is in addition to Rs. 21.30 lakhs spent during 1974-75 and 1975-
76 viz. the first two years of the Fifth Five Year Plan. A provision 
of Its. 38.50 lakhs existed in the budget for the year 1976-77 for this 
purpose. The 1:otal Fifth, Plan outlay for CPRiI would consequently 
be of the order of Rs. 436.80 lakhs. 

8.6. In regard to the measures taken to keep abreast with the 
latest technological developments abroad in the field of power gene-
ration, the Ministry in their note further stated that SEA is a 
member of VGB, and association of power plant operators of West 
Germany, of ERA of UK and has collaboration arrangements with 
EDF of France. Latest journals and necessary documentation faci-
lities are provided in the research institute so as to enable the 
engineers and scientists to keep abreast with the latest technological 
deVelopments abroad. Opportunities are afforded to engineers and 
scientists to attend various International Seminars arranged by 
Institute of EngineerslCentral Board of Irrigation and Power and 
other educational Institution so as to get the information on various 
developments in other countries. Engineers are also deputed to 
other countries to attend technical studies. 

8.7. The Ministry were asked to state whether any programme for 
intensifying research in areas of great relevance and potentiality 
bas been drawn up, if so the progress made in this behalf may be 
indicated. 

'B.8. The Ministry in their written replies furnished in March, 
] 977 have stated that the number of research schemes have been 
taken up b:>th by Central Power Research Institute, Bangalore and 
Central Board of Irrigation and Power in areas of great relevance 
in generation, transmission and distribution systems in the country. 
With the increasing tempo of installation of thermal generating sta-
tion,,!, some new problems relating to the thermal stations are also 
proposed to be taken up from next year. There is a proposal to 
erect an experimental ultra high voltage AC Transmission line for 
conducting research on the problems likely to be faced in 400 KV 
~ransmission system and also to conduct research for higber voltage 
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transmission. This pr~al, however, is still under the considera-
tion of the Government. 

8.9. About 200 organis.ations are taking advantage of the testing 
facilities available at CPRI Bangalore in getting their equipment 
tested. A Tower Testing Station has also been set up by CPR! 
Bangalore. The test bed can test 400 KV double circuit tower. 

S.10. Progress made and the results achieved in respect of the 
schemes already in hand by CBIP and CPRI are indicated in Appen-
dix XIX. 

8.11. The research schemes which are in hand and the new re-
search schemes proposed to be taken up in 1977-78 are given at 
Appendix XX. 

8.12. The Committee note that in order to step up research and 
development activities in the field of power, grants-in-aid are given 
to State Electricity Boards through Central Board of Irrigation and 
Pewer for conducting studies in. generation, transmission and dis-
tribution problems etc. The Fifth Plan outlay for CBIP schemes 
works out to Rs. 128 lakhs. The Central Power Resealich Insritute 
at Bangalore has also been provided with a Fifth Plan outlay of Rs. 
(26.8 lakhs. The Committee have been informed that CPRI Banga-
lore and CBI&P have taken up research schemes in al"eas of great 
relevance in ,genera;tion, transmission and distribution systems in 
the country. 

8.13. The Committee need) hardly stress that there should be 
close coordination among the various agencies that are engaged 
in research in power problems, so that overlapping and wasteful 
duplication of efforts is avoided. 

8.14. The Committee would 1ike that greater emphasis should be 
placed on problem oriented research and it is, therefore, necessary 
that priorities for research projects have to be laid down on the 
basis of needs and problems faced in the field. They desire that 
research in power-pro,blems that lead to substantial reduction in 
losses in generation, transmission and distribution of power should 
he accorded higher priority. 

8.15. The Committee would further emphasise the need for cost-
ing of research projects in terms of time and money likely to be· 
required for their com.pletion. They consider that this would en-
courage and promote cost consciousness in the st9.ff engaged in 
resea,rch and would result in proper utiUsation of time, energy anel 
resources. 
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8.16. rho CQlDmlttee feel that if resources on rseearch projeets 
are to be utilised effectively and to the best advantage it would be 
~ery necessary that their progress is reviewed from time to time. 
The Committee desire that an objective assessment of the quality 
.and usefulness of the research done should be mad.e at least once 
i. five years. 

8.17. 'lbe Committee would also like to lay particular empw' 
tbat there should be widest dissemination of the results of research 
and the State Electricity Boards encouraged to utilise the same 
in the field expeditiously. 

Development of Technical Manpower 

ltf'SOllrces and Training of personnel 

8.18. The Estimates Committee in paragraphs 8.87 and 8.88 of 
their 39th Report (1972-73) expressed their concern about the in-
adequate capacity of the Thennal Power Station Personnel Train-
ing Institutes one at Neyveli and the other at Durgapur. The Com-
mittee observed that against a large requirement of trained. person-
nel, the actual personnel train had been very much less and it 
would not be possible for Government to train more than 150-200 
personnel in both institutions during 1972-73 and 1973-74, resulting 
in heavy shortage in the number of trained personnel for opera-
tion and maintenance of Thennal Power Stations. The Committee 
recommended that immediate steps should be taken by Government 
to assess realistically the requirement of trained engineers and 
techniCians for the Fifth Plan when the generation of power was 
to be increased from about 20 million KW at the end of the Fourth 
Plan to about 32 million KW in 1978-79. The Conftnittee also appre-
hended that in case adequate steps were not taken in time in this 
regard, the non-availabHity of trained manpower for efficient and 
economic operation and maintenance, might become a major bottle-
neck in the achievements of targets of power generation, transmis-
sion and distribution in the Fifth Plan. 

8.19. Government in their action taken replies furnished in 
November, 1973 while sharing the anxiety expreSsed by the Com-
mittee 'in respect of paucity of technical manpower and training 
facilities/pro'grammes, stated that vigorous steps were already being 
taken to ensure that the facilities for training of personnel at the 
Neyveli and Durgapur Thermal Power Institutes were utilised ful-
ly. The requ'irement of trained personnel for operation and main-
tenance of Thermal Plants was being assessed. Government was 
considering establishment of more Technical Institutes and ex-
pansion of the existing training facilities at Neyveli and Durgapur. 
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In order to accelerate the tra'ining programme for 'iri~rig'the lal"g~ 
needs in respect of operating personnel, introduction of simulators~ 
was also being considered. 

8.20. Asked to state the latest position with regard to the require-
ment and availability of trained personnel and the steps taken fol"' 
establishment of more technical Institutes, the Ministry of Energy 
in their written replies sent in November, 1976, stated that it was· 
estimated that during the Fifth Plan, 1750 supervisory personnel 
and 4000 operators were required 10 man the additional units: 
being comm'issioned. The qualified personnel were available for' 
employment. These were given initial training by the State Electri-
city Boards/Undertakings etc. pri.or to their being put on regular 
duties. Presently the training Institutes established by eM. includ-
ing the two new Institutes set up during 1974-75 have got the capa-
city to train 230 personnel annually in both the categories. Some of 
the State Electricity Boards/Undertakings etc. have got their own 
training facilities. The Ministry further stated that arrangements, 
were there to train 155 personnel annually in the O&M of Thermal 
Power Stations. 

8.21. Two more training Institutes had been established one at 
Delhi and the other at Nagpur in the Fifth Plan. These Institutes 
would when fully developed impart training to 50 Su~rvisors and 
100 operators. i.e., 150 personnel at each of these places. The <train-
ing capacity at Neyveli and Durgapur was being increased to 50 
Supervisory personnel and 100 operators respectively, from the ini-
tial capacity to train 32 supervisors and 40 operators respectively in 
March, 1972. These four Institutes when fully developed, are in-
tended to train about 200 engineers and 400 operators per year. 
Some of the Electricity Boards have set up their own trainin'g insti-
tutes to train their operators and techniCians in their training insti-
tutes. State of Bihar, Madhya Pradesh, Andhra Pradesh, have al-
ready set up Training iInstitutes. Uttar Pradesh and West BeRgal 
are intending to set up these Institutes very shortly. 

8.22. On power system side, a Power System Training Institute 
has been established at Bangalore with a view to train engineers of 
State Electricity Boards, Regional Electricity Boards etc. in power 
system Operation and Load Despatch Techniques, Relaying and pro-
tection etc. 

8.23. It is proposed to avail the help of UNDP for training powel"' 
system En'gineers. The Project envisages training of about 1000 
engineers, partly by deputing them to other advanced countries and 
partly by importing experts from UN member countries. 
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8.24. State Electricity Boards are being persuaded to arrange 
training of linemen, electricians, pump mechan'lcs, fitters etc. They 
have the resources and the manpower for this kind of work. With 
greater inter-action between the reorganised CEA and the Boards, 
it is expected that the' Boards will be able to meet this obligation. 

8.25. Tata Electric Company have a good training organisation. 
They have recently commissioned a simulator in their train'lng 
Institute at Trombay. CEA and the Boards are availing of the faGi-
lity. CEA are now proposing to instal a simulatl")r at Badarpur 
in their Delhi Training Institute. 

8.26. In addition to the above, engineers are also being sent to 
the Central Electricity Generation Board in UK, VGB in West Ger-
many USSR and USA for receiving adv.ancE:d training in operation 
and Maintenance of the Thermal and Hydro Power Stations. It is 
also intended to obtain the services of 4 experts of the CEGB to 
advise on the Organisation of Maintenance training and running of 
the Training Institutes in the country and to train the trainers in 
the country. .J 

8.27. Every State Electricity Board is avail'lng the courses being 
'Conducted by the various management Institutiona, in the country 
'cQv.ering several areas of training including the project mana~ 
ment, Financial Management, Personnel Mana'gement, etc. I 

8.28. The Department of Personnel, under the advice of the 
Planning Commission, have been arranging "Organisation Based 
Programmes" fo·r power sector and the State Electricity Boards and 
the Central Electricity Authority have been availing of this oppor-
tunity to train their managers/executives 'for implementation of 
the power programmes on a scientific basis. 

Development of Technical Manpower Resources and Training of 
Personnel 

8.29. The Committee of Ministers appointed in 1972 had also 
made the followin'g recommendation: 

There is an urgent need for developing the technical man-
power resources. In this connection, it is recommended 
that training course should be drawn for all the technical 
staff in a phased manner so that each person has to go 
through a course at the interval of 5-7 years. Training 
of personnel for erection, testing, repair, operation and 
maintenance of power stations should be arranged by 
the project authorities. 
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8.30. Asked to state what follow-up action has been taken by 
Government for development of Technical Manpower resources and 
training of personnel for erection, testing, repair etc. in tl1e coun-
try, the Secretary, Ministry of Energy, during evidence on 28-12-76 
stated: I~ "" 

"We have four Institutes which we are augmenting further. 
These are not going to be enough by way of implementa-
tion of what was intended by the Ministers. We are also 
in touch with the State Governments and Electricity 
Boards to try and augment their capacity. Unl'ike the 
Railways, the P&T and the Defence, in the power indus-
try the question of training has not been adequately 
tackled having regard to 1he magnitude of the problem 
involved. Setting up a Commiteee is no solution. We 
are really going into it in depth with a view to creating 
adequate facilities for the very large tasks:' 

8.31. Asked to state the steps taken or proposed to be taken to 
create adequate facilities for development of manpower resources 
and 1;raining of personnel, the Ministry of Engery in their written 
replies furnished in March, 1977 have informed that the trained man-
power requirement for the nuclear power programme is being met 
from the training school established at BARC and from the 
Nuclear Training Centre at Keta, Rajasthan which provide trainin'g 
for Engineers, Scientists and Technicians. The Nuclear Training 
Centre provides the training in the operation and maintenance of 
the Nuclear Power Stations. A nuclear power plant simulator for 
retraining of operating personnel is proposed to be installed in the 
near future. lIn addit'ion to the in-house training facilities, the 
operational staff are also provided training at the Neyveli Thermal 
Power Station on operation and maintenance of turbo-'generator 
systems. In addition, for specialised design analysis and develop-
ment, the services of various technolo'gical institutions like IITs are 
also utilised. 
Training facilities. 

8.32. The Min'istry of Energy in their written replies furnished in 
November. 1976 had informed that the State Governments had been 
addressed on matters relating to State Electricity Boards such as 
speCialisation of cadres and provision of adequate training facilities 
for various types of personnel engaged in the Power development 
Programmes. These matters were being pursued with the States. 

8.33. The Ministry were asked to state the areas/fields in which 
training was proposed to be given to the personnel from State Elec-
tricity Boards, and what had been their reaction in his behalf, the 
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Ministry, in their written replies furnished in March, 1977 stated 
that the need for separation of cadres of 'generation and transmhz-
sion engineers to 'improve their operational efficiency was taken lip 
with the State Electricity Boards. The State Electricity Boards 
were also asked to identify their requirements of training facilities 
for engineers, operators and other personnel for the next 7-t& 
years. The Ministry further stated that the States of Karnataka, 
Madhya Pradesh, Himachal Pradesh, Maharashtra, Bihar, Uttar 
Pradesh, Gujarat have already agreed to be separation of these 
cadres. The matter was being pursued with other State Electricity 
Boards. 

8.34. The Ministry of Energy in one of their written replies fur-
nished in November 1976 stated that the Committee on Rural Elec-
trification in Eastern States constituted in January, 1974 under 
the Cha~rmanship of Union Deputy Minister for Energy to review the 
progress achieved in the matter of rural electrification in Eastern 
States had inter alia recommended that the States in the North 
Eastern Region should be provided help 'in 1raining their personnel 
in design, construction, and maintenance of rural electrification 
works. The staff posted in difficult and remote areas should be 
properly compensated. 

8.35. Asked to state what action had been taken to implement 
the recommendation of the Rural Electrification Comm'ittee in this 
regard and the results achieved, and whether Government have any 
plans to establish some institute in the North Eastern Region. the 
Ministry of Energy in their wri1:ten replies furnished in March, 
1977 have stated that with a view to train suitable trainers of the 
rank of Assistant/Engineers/Junior Engineers/Supervisors to im-
part training to the technicians engaged in rural electrification works 
in the North Eastern region, the Corporation has so far arranged to 
'get 14 such officers from the North Eastern Region tra'ined at the 
training courses conducted by it. Further 3 more such trainees are 
undergoing training at the Third Training Course now under pro-
gress at Hyderabad. 

8.36. The Corporation has commissioned the Institute of Applied 
Manpower Research, New Delhi to suggest suitable measures far 
staff development and training of field staff for rural electrification 
in the North-Eastern Region. It will also review the training needs 
of the staff and the existing facUlty available as well as recom-
mend the creation of additional training facility. 
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8.37. The Corporation has decided to proV'lde financial assistance 
of Rs. 12.00 lakhs from out of its special development funds for 
setting up 2 training centres 'in the North-Eastern Region. A sum 
of Rs. 2.00 lakhs has already been released to the Meghalaya State 
Electricity Board for setting up a Linemen Training Centre at Bara-
pani which has since commenced its operation with effect from 
5-1-1977. The second training Institute is to be set up at Jorhat in 
Assam for which the project report IS awaited from the Assam 
State Electricity Board. 

8.38. The Committee in their 39th Report expressed their appre-
hension that non-availability of trained manpower for efficient and 
economic operation and maintenance of powe,r project might become 
a major bottleneck if adequate steps were not taken in time in this 
regard. The Committee of Ministers appointed in 1972 had also 
"ointed out tbe urgent need for developing technical manpower 
r.esourees and recommended that training course should be drawn 
for all technical staff in a pbased manner so that each person has 
to go through a course at the interval of 5-7 years. 

8.39. The Committee note frCJlll the replies of GovemmeDt tha.t 
for the eflident operation of thermal stations, Govel'nment had set 
up two training Institutes in the Tliird Plan, ODe at Neyveli and the 
other at Durgapur. Two more institutes, ODe at Nagpur and the 
other at Delhi have also been established during the Fifth Plan 
period. These four institutes when fully developed ean train 200 
ellgineers and 400 operators every year. Apart from these, the 
States of Bihar, Matthya Pradesh and Andhra PraAfesh have set UP 
their own training institutes and West Bengal and Uttar Pradesh 
intend to do sO shortly. 

8.40 The Committee note that for the Fifth Plan period, 1750 
supervisory penonnel an.d 4000 operatDrs are required to man addi-
tional units being commissioned. With the facilities available in 
the four institutes set up by the Central Government, viz., training 
of 600 personnel ,annually, the Committee wonder whether the 
entire 5750 additional personnel required to man additional units 
during the Fifth Plan period would be imparted the requisite train-
ing. The Committee also feel that as suggested by the Committee 
of Ministers in 1972 each person shouid go through re-orientation 
courses at an interval of 5-7 years. The Committee need hardly 
pGint out that with the increasing aeceot on poWer expansion, the 
cmuntry would need more and more trained technical personnel to 
man the power stations. The Committee would; therefore, urge 
that a study may be undertaken to asse!'lS the requirements of techni-
t:aJ personnel of various categories on a short term. and long term 
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ltasis and urgent steps taken by Government to augment the existinl 
iraiDing facilities. 

8.41. The Committee note that only three States viz., Bihar, 
Madhya Pradesh and Andhra Pradesh have set up training insti-
tutes. It is sUll'Prising that while power development has been taken 
up in a big way and rural electrification has been given greater em-
phasis, many States have not come forward to set up Institutes for 
trainilag more personnel in operation and maintenance of power 
statioas. The Committee consider that the training requirements can 
be adequately met only if the States join in the endeavour with the 
Centre. The Committee would urge the Central Government to take 
up this matter with the concerned State Governments to augment 
the traming facilities. 

8.42. The Committee also note that the question of separation of 
cadres of generation and transmission engineers to improve their 
operational efficiency was taken up with the States. Seven States 
have agreed so far to the separation of cadres. The 'Committee would 
like the Government to impress upon the other States the need to 
separate the cadres as early as pOssible. 

8.43. The Committee observ,e that the Committee on rural elec-
trification in the Eastern States constituted in January, 1914, recom-
mended that the States in the North-Eastern region should be pro-
vided help in training their personnel in design, construction, and 
maintenance of rural electrification works. The Committee learn 
that with a view to train suitable trainers of the rank of Assistant 
Engineers/Junior Engineers/Supervisors to impart tTBining to the 
technicians engaged in rural electrification works in the North 
Eastern region, the Rural Electrification Corporation has so far 
arranged to get 14 such officers from the N.E. region trained at the 
training courses conducted by it. Further 3 more such trainers are 
undergoing training at the Third Training course now under pro-
gress at Hyderabad. The Rural Electrification Corporation has also 
commissioned the Institute of Applied Manpower Research, New 
Delhi to suggest suitable measures for staft development and train-
ing of the field staft for rural electrification in the North Eastern 
Region, as also to review the training needs of the staft'. The Com-
mittee also observe that the Corporation has d~ided to provide 
financial' assistance of Rs. 12.00 lakhs from out «¥ its special deve-
lopment fund for setting up 2 training centres in the North Easter» 
Region, and that a sum of Rs. 2.00 lakhs has already been released 
to the Meghalaya State Electricity Board for setting up a Linemen 
Training Centre at Barapani which has started functioning since 
January, 1977, and that project report for setting up the second 
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training ~itute at Jorhat was awaited. The Committee would 
urge that the training facilities in the North Eastern Region need 
p-eater and special attention as these states are lagging far behind 
the national average in rural electrification. The Committee would 
also like to he informed of the recommendations of the Institute of 
Applied Manpower Research, New Delhi in this behalf and the steps 
taken to implement them. 

8.44. In the matter of training on power system side, the Com-
mitt.ee note that there is only one training institute at Bangalore. 
The inadequacy of the institute in meeting the training requirements 
is obvious from the fact that Government are proposing to avail the 
help of UNDP, for training 1000 power system engineers, partly by 
deputing them to other adva~ed countries and partly by importing 
experts from UN-member countries. The Committee would like 
Government to assesss the requirements of power system engineers 
and to prepare a short-te·rm programme for immediate implemen-
tation and a long-term perspective plan to train power system 
engineers to meet the demand. 

Hot Line Training Centres 
8.45. The Estimates CommiHee in paragraph 8.89 of their 39th 

Report (1972-73) noted that in foreign countries 'Hot Line Mainte-
nance Techniques' were being used for a long time which enabled 
maintenance of lines and related equipment without de--energising 
and disrupting the power supply. They further noted that two Hot 
Line Crew Centres-one at Bangalore and another at Ganguwal-
were set up by the Government after entering into an agreement 
with USAID. These centres which started functioning in 1958, were 
closed in 1962 and 1965 respectively. The Committee noted that 
there was a great demand from the State Electricity Boards for the 
trained personnel in the Hot Line Maintenance Techniques and that 
a proposal was under consideration for training employees on the 
new techniques caned 'Bare Hand Method' which was in vogue in 
Russia and to conduct refresher courses on the 'Hot Stick Method' 
which was in vogue in US!A. 

8.46. The Committee had emphasised the usefulness of Hot Line 
Maintenance Techniques being adopted in the country on a large 
scale in view of the large expansion in the power system in the coun-
try and the advantages of the technique in carrying out maintenance 
wilthout interrupting power supply. The Committee were unable 
to appreciate why the two centres were closed down after a brief 
period of 5 to 8 years. They urged. that Government should set up 
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trainfug centrelcentres for imparting training in Utis new technique 
as early as· possible so as to mee- ~e needs of the State Electricity 
Boards and other bodies engaged In the operation and maintenance 
of power supply in the country. 

8.47. Government in their action taken replies stated in Decem-
ber, 1973 that the two -Centres were closed down mainly for the 
reason Ithat, after training of a sufficiently large number of person-
nel from the State Electricity Boards, the State Electricity Boards 
did not sponsor adequate number of candidates for training at the 
Hot Line Crew Centres. The then Ministry of Irrigation and Power 
iI) their action taken reply further stated that they shared the view 
of the Estimates Committee and felt that it was necessary to revive 
the centres for proper maintenance and transmission lines and relat-
ed equipment without de-energising and disrupting the power sup-
ply. They further stated tha't Government were already consider-
ing early revival of the Hot Line Crew Training Centres. 

8.48. 'rhe Minister of Energy were asked to sta~e whether the 
two Hot Line Crew Centres at Bangalore and Ganguwal have been 
re-opened and what is the number of personnel which have been 
sponsored for training at these centrcc: by various State Electricity 
Boards, and whether any new centres have been opened. The Mini-
stry in their written replies have stated in November, 1976, that 
the Hot Line Crew Training C'entre at Ganguwal which was closed 
dewn in 1965 has not since been re-opened. The training ceRtre at 
Bangalore which was closed down in 1962 was re,opened and has 
started functioning from August, 1975. 

8.49. The Ministry stalted that two training courses each of .(-
months duration were arranged at the Bangalore Centre since it.s 
inception. The first training course was conducted from 1st Augnst, 
1975 1.0 30th November, 1975 in which thirteen trainees-five from 
Karnataka Electricity Board, three from Gujarat Electricity Board 
and five from Delhi Electric Supply Undertaking successfully 
underwent training for working on energised lines upto 220 KV. 
The second training Course was conducted from 15 March, 197{1 to 
15 July. 1976, with nineteen trainees--five from Andhra Pradesh 
Electricity Board, seven from Madhya Pradesh State F':'lectricity 
Board, five from Tamil Nadu Electricity Board and two from Tara-
pur Atomic Power Project. Out of these, eighteen trainees suC'Cess-
fully completed that training and one trainee frQrn Tamil Nadu 
could not complete the training. The Ministry further sta,ted that 
the third training course (4 months) is scheduled to commence from 
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10 October. 1976, and about sixteen tradnees are ex~ed to parti~ 
cipate. 

8.50. The Ministry also infonned that no new ce1'lJtres had been 
·opened.. 

8.51. The Ministry were asked to state whether the feasibility ot 
adopting the 'Bare Hand Method' in vogue in Russia and 'Hot Stick 
Method' in vogue in USA had been examined \'lith a view to train-
lng employees on the new techniques, the Ministry of Energy had 
infonned in November, 1976 'that the training being imparted at the 
Bangalore Centre was on the use of 'HOot Sti~k Melthod'. However. 
it was proposed to adopt the 'Bare Hand Method' which was in 
vogue in Russia, USA and other Western COountries, with a view to 
training the employees in this techniq1!le as well. 

8.52. Asked to state whether there was no demand from the State 
Electricity Boards for trained personnel in the Hot Line Mainten-
ance Techniques in It he northern region catered for earlier by Gan-
guwal Centre, the Secretary I Ministry of Energy, during evidence 
in December, 1976 stated: 

"The Hot Line Training Centre at Bangalore has started 
working for the past one year and we have trained about 
35 people now. The third course is in progress at thef 
moment. It is not certainly enough and we have realised 
the need for starting one more centre in the North. The 
Hot Line Training Centre at Bangalore is on the conven-
tional method and the new centre in the northern region 
is on bare-hand technique which is a 'llodern method." 

8.53. The witness also added: 

"The intake of the technicians from various Electricity Boards 
went on decreasing to a level which was really not satis-
factory from the opera!tion df the training centre, and 
therefore, we had to close it down, but after 4-5 years 
rthe demand came and we had to start the school." 

8.M. Later the Ministry through their written replies furnished 
in April, 19'77 infonned that presently the personnel from State Elec-
tricity Boards from the Northern Region were also beinO' tr~ined 

1':> 

in the Bangalore centre. However, tt was proposed to establish a 
Hot Line Training Centre in the Northern Region itself as earlY as 
may be possible. .. 
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8,55, The Ministry of Energy have further stated that it is pro--
posed. to introduce 'Bare Hand Technique' .for maintenance of live 
lines, which eliminates the use of live line tools and increases ~e 
·degree of safety. Both these centres would adapt this method and 
woUild gradually rep1acethe 'Hot Sltick Method' in a phased manner. 

8.56. The Committee had in their 3&th Report (1972-73) emph .... 
·ed the usefulDess of 'Bot Line Maintenance Techniques' being adop· 
ted in the country on a large scale and exPressed their cOncern .t 
the closing down of the two ceDtres-oDe at Bangalore and another 
at Ganguwal-which were set up by the Government after entering 
into an agreement with USAID. The Committee had urged that 
Government should set up training CentreJCentres for imparting 
training in this technique as early as possible so 8S to meet the neeU 
of the State Electricity Boards and other bodies eng&.ged in the 

-operation and maintenance of power supply in the country. 

8.57. The Committee note that out of the two Hot Line Trainia&' 
Centres only the training centre at Bangalore has been reopened 
and it has started functioning from August, 1975. The Committee 
also note that Government propose to establish a Hot Line Training 
Centre in the Northern region itself as early as possible, and that 
this Centre would impart training in 'Bare Hand Method' which is 
stated to be a moder~ method and has the advantage of eJiminatiag 
the USe of live line tools and increasing the degree of safety. The 
Committee would urge the Government to expedite the openb., 
of this Centre. They would further like that training in the 'Bare 
Hand T~hnique' may also be started at the Bangalore Centre at 
the earliest. 

Building ryJ Design and Engineering Capability in the count,ry and 
standardisation of equipment 

8.58. The Estimates Committee in paragraph 3.55 of their 39th 
Report (1!n2.73) observed that an assessment of the indjgenous 
machine building and design capacities for fabrication and delivery 
should be made with a view to planning imports wherever indige-
nous capacity was not sufficient to meet the requirements. 

8.59. With a view to assessing the capability of indigenous manu-
facturers of plant and equipment to meet the requirements of power 
development programme, the Government (erstwhile Min',try of 
Imgation and Power) appointed a Committee of Minister,,; in July, 
1972. This Committee submitted its repo~t in 1973, and m:::le a 
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number of recommendations, which inter alia included the follow-
ing: 

''The need tor design and engineering services for power pro-
jects willI arise in a big way partly on account of ever 
large programme of new projects and partly due to the 
need for ,greater design and engineering support for bet-
ter project execution. The design units in the electricity 
Boards, Eleotricity Departments the specialised Engineer-
ing Organisation of CW&PC and consulting engineering 
firms presently available will have to develop and expand 
suitably." 

8.60. Asked to state what precise steps have been taken to ensure 
that the design and the engineering capability as well as the exper-
tise for specific areas of complexity is built up in the Central Water 
and Power Commission (Now CEA), the representative of the Minis-
try of Energy during evidence on 28th December, 1976 stated: 

"The Central Electricity Authority are designing the thermal 
power stations, hydro electrk power stations anrl the 
transmission systems. They have arrangement for regular 
feedback of operational and maintenance data collected 
with problems, to the Design Groups, based on these, they 
continuously provide the improvements in the new station 
designs and system designs. They have 81180 embarked 
upon schemes for standardising equipment and lay-out. 
They are also inter-acting with the Ministry of Industrial 
Development in SI~andardisation of equipment. With 
these measures, particularly on standardisation, we hope 
to overcome the complexities of particular problems." 

Standardislltic'11 of equipment for transmission/distribution sy;~tem 

8.61. In his address to the Conference of the State Ministers of 
Power held at New Delhi on the 21st and 22nd .July, 1976 the Union 
Minister of Industry and CIvil SuppJies stated as fo~lows: 

"Proper and adequate attention was needed to be paid not 
only for generation of power but also for its transmission 
and distribution. He suggested that equipment required 
for transmission and distribution. should be standardised 
which was not the case now and each Board had its own 
specifilcations different from the other. Standardisation 
would ensu.re speed and stability." 
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8.82. Asked to starte the steps taken by Government to standar--
dise the equipment for transmission and distribution system. the 
Secretary, Ministry of Energy. during evidence stalted: 

"There are two aspects: one relates to low voltage transmis-
sion and distribution. This work is being done by REe. 
for the reason that they are actively in touch with the 
State B03ll"ds in any case, for their own schemes. What 
applies by way of standardisation and ~ification for 
'BEe's own schemes, holds equallly good for the other 
efforts of the States in the same voltage and distribution 
levels. They have made a very systematic standardisa-
tion, by setting up special committees consisting of them-
selves and the State Boards. There are project engineers 
on the job. In terms of quantum of standardi98ltion, 90 
per cent of the value of all' the equipment reqUired ha,'e 
been covered. I have been assured not only by the man-
aging director of the REC but also by the State boards, 
that they have fallen in line. It has been worked out 
jointly by the REC and the State representatives for the 
lower ones. For the higher ones, we have gone to the 
World Bank 4 or 5 times for IDA Iloans. In thalt context 
we have to make the standardisation in such a manner as 
to satisfy not only CEA but also the World Bank and the 
IDA." 

8.63. Later in their written note, the Minister of Energy, explain-
ed the position thus: 

(a) As far as the equipment for transmission distribution 
system pertaining to the rural electrification is concerned, 
the REC has set up a cell ~or sfandardisation of these 
equipments. This cell'is being looked after by two Chief 
Project Engineers under the overall charge of a Chid 
Engineer. The standardisation of the equipment is being 
done in consultation with various State Electricity Boards, 
Indian Standard Institution, Central Electricity Authori-
ty, ManufaCIturers and other 'connected Agencies through 
the. forum of Helping and Technical Committees and by 
organising standardisation conferences. 

420~19. 
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(b) The progress achieved so far is as under: 

The REC has already standardised specifications on the follow-
ing equipments and issUed to State Electricity Boarda. 

11 KV and Low-tension 
(i) Overhead line conductors of following sizes: 

(a) All Aluminium conductors-16 and 30 mm2 (CE). 

(b) ACSR conductors-13, 20 & 30 mm2 (C~J. 

(ii) Distribution transformers-16, 25, 63 and 100 KVA. 
(iii) PCC poles. 
(iv) Porcelain Insulators and fittings. 
(v) Single phase and three phase current AC metres. 
(vi) 415 V three phase shunt capacitors. 

(vii) 11 KV circuit brakers. 
(viii) 11 KV Lighting arresters. 
(ix) 11 KV sealed distribution transformers-16, 25, 63 and 100 

KVA. 
(x) L.T. cables for Distribution-transformers-16, 70 and 

150 mm. 

(xi) Rubber Hand Gloves. 

33 KV System 
(i) ACSR Conductors-30, 48 and 65 mm~ (CE). 

(ii) 33/11 KV Power Transformer-630, 1600, 3150 and 5000 
KV A. Work for standardising other equipments requir-
ed for 33 KV transmission system is being done. 

8.64. The above equipments, as standardised by the REC. cover 
approximately 90 per cent of the cost of materials used for 11 KV 
and Low-tension distribution system in REC schemes. In addition 
to these, the Corporation has also finalised and issued 87 construc-
tion standards which will affect better construction practices, stabi-
lity in supply, overall economy in the RE system etc. 

8.65. The Committee note that a Committee of Ministers ap-
pointed in 1972 in their Report had recommended that the design 
units in the State Electricity Boards, Electricity Departments, the 
specialised engineering organisatiOin of CW&PC (now CEA) and 
consulting engineering firms win bave to develop and expand suit-
ably in view of the ever large programme of new project" amI the 
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need for greater design and engineering support for better project 
execution. The Committee were informed during evidence that the 
CEA are designing the thermal power stations, hydro electric 
power stations and transmission systems and on the basis of re-
gular feedback of operational and maintenance data, improvements 
in the new station design and system design are made. 

8.66. The Committee need hardly point out that the designs of 
power stations will have to incorporate tll(~ latest and the most ap-
propriate technology so that generation, transmission and distribu-
tion of power are' most efficient and entail minimum of losses. The 
Committee attach great importance to feedback of information on 
operation and maintenance from the project levels so that neces-
sary correctives could be applied and lessons learnt leading to new 
improved station and system design etc. The Committee would. 
also like Government to take concrete steps to strengthen and 
augment the design units at various levels. 

8.67. The Committee note that the Minister of Industry and 
Civil Supplies at the Conference of State Power Ministers held in 
July, 1976 had remarked that equipment required for transmission 
and distribufion of power should be standardised, so as to ensure 
speed and stability. The Committee note that as far as the equipment 
for low voltage transmission/distribution system pertaining to the 
rural electrification was concerned, REC had set up a cell for stan-
dardisation of these equipments, under the overall charge of a 
Chief Engineer. The standardisation was being done in consultation 
with the various State Electricity. Boards, Indian Standards Ins-
titution, Central Electricity Authority, manufacturers and other con-
nected agencies through the forum of Helping and Technical Com-
mittees and by organising standardisation conferences. The Com-
mittee are glad to be informed that in terms of quantum of standardi-
sation 90 per cent of the value of all equipment required had been 
covered. They would like that effective steps should be taken to 
standardize the remaining equipment expeditiously. 

8.68. The Committee also note that (or the higher voltage trans-
mission/distribution equipment, Government have approached the 
World Bank for IDA loans, as the standardisation bas to be made 
in such a'manner as to satisfy not only the CEA but also the World 
Bank and the IDA. The Committee would urge Government to ex-
pedite the matter and take necessary action for a standardisation of 
higher voltage transmission/distribution equipments at the earliest. 
Research and De'l.lelopment of Che.:tp€r and better material!equip-

ment. 
8.69. The Conference of the State Ministers of Power held on 

21st and 22nd July, 1976 inter alia stated that as a long term measure, 
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it was necessary to develop cheaper and better substitutes of mate-
rials and equipment for distribution. Steps should be taken to iden-
tify Research and Development areas in distribution which could 
yield immediately results with a view to developing cheaper and bet-
ter equipment. 

8.70. The Ministry of Energy were asked to state the precise steps 
taken to identify the R&D areas to develop cheaper and better equip-
ment. The Ministry in their written note furnished in March, 1973 
have stated that the Rural Electrification Corporation has already 
identified some of the important materials and equipments which will 
yield immediate results in the development of cheaper and better 
equipments. For the support of 11 KV and LT lines, design of cheaper 
pre-stressed cement concrete poles have been evolved and standar-
dised. REC has introduced a soft term loan for assisting State 
Electricity Boards in setting up of departmental manufacturing 
units for PCC poles based on the design, which will give cheaper 
and better quality poles R&D work i'8 in progress for the evolving 
of: 

. (1) economical PCC cross arms. 

(li) jointed wood poles-to utilise short poles and for easy 
transportation in hilly areas. 

(iii) Mini-circuit breakers for LT net work 
(iv) Sealed type distribution transformers. 

8.71. The Ministry has also stated that the standardisation of sealed 
distribution transformers for use in rural areas would considerably 
reduce the maintenance cost as well as check the theft of transfor-
mers coil, oil etc. A number of manual on operation and main-
tenance aspects of equipments have also been issued by REC. It 
was found that huge capital remains idle for considerable length of 
time in the shape of damaged transformers because of the lack of 
know-how and workshop facilities for repair!ng of transformers. REC 
with view to assist in retrieving this capital which is of continuous 
nature, has finalised and issued a Manual foI' the 'Repair of Damaged 
Distribution transformers' covering technical, financial and organisa-
tion aspects. In addition to this Manual REC has also recently intro-
duced a soft term loan to encourage repair workshops. The setting 
up of departmental workshop will provide for quick and cheaper re-
pairs of damaged transformers. 

8.72. REC has further identified some areas of R&D to develop 
cheaper materialslequipments for rural electrification. Special alloy 



of aluminium has been developed fof' the manufacturing oJ conduc-
tors for use in the coastal areas to prevent the fast rate of corrosion. 
Emb~ded bearer wires for service connectiQn aN! also being used 
in selected coastal areas an experimental basis for the same reasons. 
Substitute for clorinated Diphenyl which is being imported for use 
in the manufacturing of capacitors is also being developed. Consi~ 
derable saving in foreign exchange is expected when the substitute 
is developed. Single wire Earth Return system is being tried on two 
pilot schemes. The introduction of this system would enable to 
electrify the hilly and Tribal areas economically because the load 
development in such areas is very meagre. 

8.73. Indicating the progress made and the results achieved in the 
introduction of single wire Earth Return system, the Ministry ot 
Energy in their written note have informed that it is considered eco~ 
nomical to extend power supply to villages by utilising single wire 
earth return system as this will result in a saving of 3() to 4() per cent. 
To achieve this object, phase converters for using 3 phase motors in 
single phase have been developed and employed by Karnataka State 
Electricity Board on an experimental basis. These are wocking 
satisfactorily. Also, solid state earth fault relay suitable for the 
SWER system has been developed and is being used in Karnataka 
State Electricity Board. In addition, pilot schemes of SWER have 
been undertaken by MP and West Bengal State Electricity Boards. 

8.74. The Committee note that the Rural Electrification Corpora-
tion has identified a few R&D areas for developing cheaper and better 
equipment and materials and has achieved results in some of these 
areas. The Committee need hardly stress that greater attention 
should be paid to identify more and more areas for developing cheaper 
and better equipments which would resuh in considerable economy 

. in expenditure. The Committee would like the REe to step up their 
R&D activities and go in for large scale development of cheaper 
equipment and materials. 



CIIAP'l'U-1X 

MAGNETOHYDRO DYNAMICS POWER GENERATION 
Prif1lC1.p&, OJ aau 

9.1. The Min1strv of J!inerJ(V in their written note stated that Mall-
netohydro dynamic. (MHD) is the Drocess bv which heat enenrv III 
converted direcUv mto electI1city tnroUlZh the Imeracl.1on oennlt:1I 
all eleCtrlcallv conauctinQ; Huid and a maJlnetic Held. The Drinei!)l. 
betuna UU. Droceu 18 not new anC118 based on the theory of electro-
majlnetic inC1uct1on ennunciated bv Michael l<'araday in the earl V rune-
teentl1 century. "J."De convenuonal Jlenerators at Dresent use SOlla 
metal conClucwra to mteract WIth the mametic field to prOduce ele-
ctricity. 'J.'he IIJ.l"W anerator Is based 011 the conceDt of USInJi! now-
ing iontzea jlases or llQwd metals as the mOVIng: conductor. wrucn 
has been hea'Ced by chem1cal or nuclear %Uel. tor mteracuon wun _ 
magnetic IleJ.d to convert part 01 tne energy Qlrectly Imo electncny. 
Thus. the MHU generator does not have the mtermedlate step ot tne 
prima mover. It has no movma parts and utlllses work1ng nUlds at 
hilZher temoera1:l1l'.. In V1ew of tnlS. emClenCles obtained tbrou&ll 
MHV convel'S1on orocess are much maner than tne conventlollal COD-

ve-rsion process. 

Relevance ot aonhc4tiOn ot lVlHU in power aeneranon SU"'~ewa: 

9.2.'fhe Ministrv of )!;nergy in Ulelr written not.e nave statea mal 
the MlUJ mocesa enaDles enerit\' extraCtlon ot the oraer 01 <Gu--a. 
pt!r cen,t at the taU! ener2.V lnDut to tne hOt Jilases, aepenamg un u.. 
strcnllth 0% lJlIJtP.euc field$. A convenUona! power generatIng s:r. 
tCll1. added. at tbe tall end Qf the lVlHl) system woWct enaOle turn .. 
~nerJilv ~U'acUOn. A comDUUlU,On 01 the J.VHilJ ana (.'OnvenuoDIU 
power cvc.aes uaa&ea it POSSlDle to acmeve hlllher overall tnennaa 
cfficienciea of 5U to tsU Def cent as compared to 3'1 to ;ns per cem pc»-
sible from a conventional system. 

9.3. The MHD has, thus the potential of raising the overall ther-
mal efficiency of power generation considerably. Its adoption would 
lead to saving of sizeable quantum of fuel. which is importunt in the 
present context of the world energy situation. 



MHD cycle unaer Indian context 

9.4. India has large reserves of coal and in this context, it is consi-
dered advntageous to develop coal based MHD technology in the 
country. Further, the development of, open cycle coal fired techno-
logy has made greater progress and it offers the best possibility of 
earlier commercial exploitation. MHD cycle based on coal as fuel 
in combination with conventional gasisteam turbine cycles are consi-
dered relevant in the present Indian context. 

9.5. The Indian coal contains a high percentage of ash. Use of 
such high-ash-content coal leads to several technological prohlems in 
both the MHD and the conventional cycle. Hence, it would be de-
sirable to develop MHD technology through the coal gasification 
route. 

R&D Programme in advanced countries and progress made so far 

9.6. The Ministry of Energy have stated in their written note 
that there have been sustained efforts and interest to develop the 
MHD technology among physicists and engineers. The efforts have 
recently been increased and intensified in several countries. The 
leading countries in the field are USSR, Japan and USA. 

9.7. USSR has a 25 MW (e) demonstration plant in operation since 
1971. Often this plant has been operated as a commercial unit for 
study purposes and the results have been encouraging. Based on 
this experience, the construction of a 1000 MW(e) commercial MED 
Power station has been sanctioned. Work on this has already been 
started and the station is expected to be ready by 1981. 

9.8. In USA, several experimental generators are in operation at 
AVeO, UTSI, Westin house Research Laboratory and the US Bureau 
of Mines, Pittsburg. In addition, they are in the process of setting 
up a National MHD facility. This plant will be located in Montana 
and is expected to be in operation by 1980. The facility will be a 
fore-runner of a full scale commercial plant to be commissioned in 
1989. 

9.9. The Japanese programme started in 1966 with the basic ob-
jective of developing oil fired MHD power plants. This has anabled 
testing of many sophisticated sub-systems. The work of 10 MW (e) 
Demonstration Plant near Tokyo is in progress. 

9.10. Poland and Romania have Government sponsored MHD 
programmes with operational experimental plants of, several MWs 
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of thermal input. According to recent reports from IAEA Confer-
ence 19'75 West Germany and UK who had de-emphasised MHO , , , 
programme in favour of nuclear power, are now considering to re-
activate the programme due to the reasons of new developments of 
MHO and the energy crisis. 

9.11. Asked to state whether an evaluation of the technology of 
the MHO system of power generation available in various other 
countries has been made with a view to select the best technology 
in this field to suit conditions in India and which could be economi-
cal and effiCient, the Chairman, Atomic Energy Commission, durin(l 
evidence stated:-

"The only country in the world which is ahead in the MD 
facilities is the USSR. The U.S. did start on it some 
years ago. Now the USA and the USSR are entering 
into the collaboration around the world. The USSR and 
the USA are leading countries in this technology at pre-
sent." 

Economics and adven.tagels of MHD process. 

9.12. The MHD technology is still in the R&D stage and no realis-
tic cost data based on actual experience is, therefore, available. The 
cost projections available at present are based on assumptions regard-
.'ing the availability and coSt of suitable technology and materials. 
While the total installed cost of a coal gasification based MHD steam 
cycle plant is expected to he higher than that of conventional plant, 
the unit cost of generate power is expected to be lower due to higher 
efficiencies of the cycle. 

9.13. The combined MHD-steam-gas cydes have the potential to 
increase the power generation efficiency to around 50 to 60 per cent 
which will mean an annual saving in coal consumption ofi about 0.5 
to 1 million tonnes for a 1000 MW plant depending of the efficiency 
achieVed and utilisation factors. 

9.14. The power cycle based on MHD has the added attraction 
from the PQi,nt of view of nitrogen fixation occurring at high tempe-
rature which can lead to the development of an integrated technolo-
gy for power generation as well as fertiliser production. MHD 
technology will enable to minimise air pollution at no cost to the 
consumers. It will enable to minimise in the long run, the thermal 
pollution of rivers and lakes. 
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9.15. Asked to state what specific stePh were being taken to 

develop the MHD power generation speedily 80 as to solve the pro-
blem o~ air pollution and water pollution as envisaged, the Chair-
man, Atomic Energy Commission, during evidence stated: 

"To prevent thermal pollution, you put up a cooling tower 
before you let off your water to a lake. That is the ac-
cepted standard practice in USA and USSR. As far as· 
air pollution is concerned, in the MHD system since you 
are running at a high temperature with complete com-
bustion, the air pollution is reduced to that extent. One 
has to be careful to see that excess of air is not introduced 
because in that case your MHO system would not work 
as it would give rise to oxides of nitrogen. So, one can 
Bay as a working proposition that there will be lome pollu-
tion but in this way it will be very much less than what 
you have in a conventional thermal power plant. To 
determine to what extent it would be there, we have to 
run our Indian coal with its problem of high ash etc., 
then we can come to the conclusion that there will be 
some pollution but in the case of MHD there will be 
less pollution per KV of electricity sent out. 

MHD programm.e in India 

9.16. Preliminary work in the field of MHO was initiatea by 
Bhabha Atomic Research Centre and Bharat Heavy Electrical. Ltd. 
in 1973. A project fur setting up a MHO R&D facility W&1 completed 
in September, 1975. 

9.17. The Indian MHD programme for the period 1976 to 1981 
will consillt of the following objectives:-

Creation of a suitable base for R&D work in the field of MHD 
power generation. 

Initiating and coordinating research activities in this techno-
logy at various orgaoisations and laboratories in the 
country. 

Setting up of an MHD experimental plant at a level of 5 MW 
(Thermal) and conducting experiments thereon. 

Developing scientific d8lta and design capabilities for large 
size plants. 
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9.18. In the period 1981-1986, the experimental plant will be used 
in' generating the technical expertise in MHD' power generation. 

9.19. The project is being executed jointly by BHEL and BARC 
and funded by DST. In addition, technical consultations will be 
Pl'OvtCSed. by the Institute for High Temperature, Moscow. 

Indo-Sovii.t CollabOTation and Present status 

9.20. 'l'he Ministry in their written note have stated that in ac .. 
f:CIl'daDCe with the Agreement between the Government of India and 
me tiovernment of USSR on setting up a joint programme in the 
fields of applied science and technology signed on October 2, 1972, 
in MoscoVl,co-operation between. India and USSR for the develop-
ment of MlID power started in 1973, and will continue for 5 years 
in the first phase. Under this agreement, USSR will provi,de assist-
ance in the MHD field by way of-

-Professional consultancy oil Soviet specialists in setting up 
the MHD R&D faoeility in India., 

-J!ixcl\ilange of information by way of visits of engineers and 
scielltists, discussions, lectures etc., 

-Visit to MHD installations in USSR by Indian scientists and 
eDi'ineers. 

'1'ectln1caJ consultations will also be provided by the Institute of 
High Temperature, Moscow. Number of visits have taken place 
both' by lndian delegations and Soviet counterparts. 

9.21. The R&D programme has already been initiated, iirom Octo-
ber, 1976 and is programmed to be completed by March, 1981. The 
H&D facmty is being set up at Tiruchy around the BHEL complex, 
so that the infrastructure coming up in connection with other Coal 
R&D programmes could be utilised for this project as well. The 
PERT, net-work as well as th~detailed work programme have been 
already (~()mpleted indicating the responsibilities of various Work-
ing Groups specifically constituted, pooling the man power resources 
from BHEL and BARC to start with. A High Level Steering Com-
mittee han been constituted with the "responsibility of co-ordinating 
and implementation of the pi'oject. 

9.22. During the execution of the programme, the progress of the 
investigations and the programme of future work will be periodical-
ly reviewed jointly between Soviet and Indian Scientists and by the 
Steerin2 Committee of the MHD ProJect. 
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9.23. Asked to state whether any survey has been carried out to 
identdy the thermal power stations which could be combined with 
the MHD power generation successfully to achieve higher efficiency, 
the representative of tt.e Ministry of Science and Technology during 
evidence stated:--

"We have just gone to the recent technology. It might be a 
little too early 10 project any possible comparison," 

9.24. The Secretary. Ministry of Energy, elaborating the position 
stated:--

''The question is if our 5 meaawat based on malaD Coal IS a 
luccess then do we have sufficient use for CODIWDP1IOlL 
Now the answer is very clearly in aftlnnatlve, .elI. mere 
are no features in this experiment unlike uranium ltD Ulat 
because there is no bottleneck in this once II Du o..u 
luccessful. Once it is successful, as has already been inc-
cated. the snvint!:s that you anticipated In ~Ile Ut1l18allOD 
make this an attractive proDosnJOn.'· 

9,~;5, Asked to state whether a suitable base for R&D work 1D me 
Aeld of MHD power generation has been established. representa-
tiV£! of the Minish'\' of Science and Technology dunna eVla.at 
stated: 

-.'bill ill a researcb pfoJ,!ramme which has lUSt Deen approvea 
by the Cabinet, sometime last month. This has been 
.nonsored by the lJepartment of Science and Technology 
,:'.rmch 13 doing the funding and coordinating role: the two 
imp'lemcn~.ing agencies are RARe and BHEL and it would 
.... appropriate if I read a para of the cabinet note which 
J'qll" &eta out the entire programme, It says-MHO 
Power generation i<> a process of direct conversion of.heat 
into ~lectricity, It has been well-established that coal fired 
tbermal power plant using combined MHD process as con-
version has an efficiency of 50 to 60 per cent as compared 
ta 37-38 in conventional system. ]~ortunatel)' C!OIl II 
al)llDdaDt in India and is a very important source of fuel. 
It is obvious in national Int-erest this raw material should 
be exploited, to the best advantage and Jt is anticipated 
the MHD process wQuld result in a saving of approximate-
l,v a million tonnes of coal annually for a thousand MW 
geraeration. This is the promise on which we have sug-
gested the research project," 
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9.26. Asked to state why an experimental plant of a higher capa-
city, i.e. 25 MW as against the proposed 5 MW, was not being planned, 
when the USSR already had a 25 MW demonstration plant, and whe-
ther any special difficulties were envisaged in this regard, the repre-
sentative of the Ministry of Science and Technology, during evi-
dence stated:-

"The point is that the Indian experiment is based on a five MW 
plant. We are getting technical assistanCe and collabo-
ration from the Institute of High Temperature and Physi-
cs in Moscow where they have tried a 25 MW plant capa-
city. Being an experiment we thought we will start with 
5 MW and see how it works out and step it up to 15 MW 
in course of time." 

9.27. Asked to state the constitution, terms of reference of the 
High Level Steering Committee which has been constituted with 
the responsibility of coordination and implementation of the project 
at Tiruchy and the progress made, the representative of the Ministry 
of Science and Technology, during evidence stated:-

"The Secretary, Science and Technology is the Chairman. 
The Chairman and the Managing Director, BEHL, the 
Director of BARC and the Member (Thermal), Centre 
Electricity Authority are the Members of this Committee, 
the Financial Advisor, DST and the Project Co-ordinator 
looking after this work in DST is the convener. 

We have done preliminary civil work in Tiruchy. As Dr. 
Sethna briefly mentioned, preparatory work has been done 
in anticipation of the Cabinet approval." 

9.28. Asked when the work will be completed, the witness 
stated:-

"We have the PERT Chart and the work is going on according 
to schedule." 

The Chairman, Atomic Energy Commission added that by 1981 
it would be completed. 

9.~. The Committee note that a new p1'ocess called <Magnet-
hydrodynamics' which converts heat energY' directly into electricity 
tlaroulh the inter..action between all electrically conducting fluid and 
magnetic field is being tried in various countries. The efIldencies 
obtained through MUD conversion process are stated to be higher 
than the conventional process. The Committee further note that the 
MIlD process enab'lea energy extractioa of the order of 20-30 per 
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cent of the total energy input to the hot gases, dependin, on the 
strength of magnetic fields. It has also been stated that a combina-
tion of the MHD and. conventional power cycles makes it possible 
to achieve higher over-all thermal efficiencies of 50--410 per cent .. 
compared to 37-38 per cent possible from a conventional system.. AI 
the MHD has the potential of raising the overall thermal efficiency 
of power generation considerably, its adoption would lead to sa~ 
of sizeable quantity of fuel, Which is important in the present con-
text of world energy situation. 'nle other advantages of the MIlD 
technology will he to minimise air pollution at no cost to the con-
sumer, and it will enable to minimise in the lon, run, the thermal 
pOllution of rivers and lakes. 

9.30. The Committee note that leading countries like USSR, USA 
and Japan are making sustained efforts to ,develop MHD technology 
and have increased their efforts in this field. It is noted that USSR 
has a 25 MW (e) demonstration plant in operation sinc.e 1971, and 
often this plant had been operated as a commercial unit for study 
purposes and the results had, been encouraging. Based on this ex-
perience construction of a 1000 MW(e) commercial MHD Power 
Station has been started in ,USSR which is expected to be ready by 
1981. Even West Germany and U.K. which had de-emphasised MHD 
programme in favour of nuclear power, are now considering to re-
activate the programme due to the new developments of MIlD and 
the energy ttisis. 

9.31. The Committee note that initiative has already been taken 
to establish an experimental plant of 5 MW hased on the principle 
of Magnetohydro-dynamics at Tiruchi under an agreement with the 
USSR. The Committee would like the Government to keep in touch 
with the progress made in the field all over the wOr'ld so as to see 
that the experimental plant being set up in our country incorporates 
the latest technology. Careful evaluation of its suitability and eco-
nomics may be undertaken to ensure conC'lusive follow up action. 

April, 18, 1978. 
Chaitrra 28, 1900- (Saka)-:-

SATYENDRA NAHAYAN SINHA, 

Chairman, 

Esti'ffi4tes Committee. 
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~rE.ND1X D, 
(Vii, I'ua 11.136) 

D"ail, o/PI' C.~""-r¥IiM 0/ ~/'" ,IN Y,., 1¢8-6g 6' 1973'i4' 

(In Kwh) 

Statea/UT. 1968-69 1973'74 "('tira' 
reale - ---------

I. Andhra Pradesh. .. 9 61 18 

2. Assam 15 11'1 6'1 

3· Bihar 61 71 10 

... Gujarat 116 154 38 

~. Haryana 75 141 66 

6. Himachal Pradesh 115 57 41 

7· Jammu & Kashmir 33 .. , 10 
I, 

8. Karnatakal 70 III 51 

g. Kerala 68 8S 17 

10. Madhya Pradesh 49 68 Ig 

II. Maharashtra 137 170 3S 

12· Manipur 3 8 5 

13: Meghalaya @ @ 

14' Orissa 88 113 I 

IS· Punjab 165 197 32 

16. Rajasthan 33 61 118 

17; Tamil Nadu liS 133 18 

18. Tripura 5 6 , 
'19: Uttar Pradesh 50 58 8 

2". West Bengal 106 116 10 

Unioll Terri/orllt 

(a) Delhi 1141 SI6 75 

(b) Chandigarh 154 329 75 
(C;) . PondiehelT,.. 16S 187 ~4 

ALL INDIA 78 -'If .... 97'S 19'5 

'~Figuret ror Ig68·6g and 1973'74 are included in Allam. 

2VS 



APPENDIX m 
(ViM Para IM!7) 

L~,oJ"",.u.,..""", .... oJ Elulrieily (.KWH) ill'''''1974·i~. J975·~f, 

State 1974"75 1975",6. 

-
I. Andbra Pradelh. 611'00 66'1 

II. ADam .s'Y 18'S 

!. Bihar 'O'!I ",' 
4' Otdu&l 177' !O 180'0 

5· Haryana 114'88 14'" 
6. Himachal Pradeab 58'79 61' I ,. Jammu & Kasbmlr 52' 7! 56" 

a. Karnatab 1111' !l5 If I'! 

g. Kerata 8!' III 88'7 

10, Madhya Pradeab 70'51 ~'I' 

II. lbbaraabtra 177' 18 17.' I 

I •• Manipur • "7S "4 
IS· l\(erba1.ya @ 55" 

14. Nagaland. 17'1. ·7'S 
1.5, Ori •• " 91 '!l0 n.'o 
16. P\lnjab ISS'" II!I'S 

17, R~ .. thall s.'g8 71'6 
la, Tamil Nadu ISS' I. 144'! 

19· Tripura 5'99 8,. 

110. Uttar Pradeeh . 60'88 711' 7 
II. WeetBenpl IIS'87 116, 7 

rhIM Tmir."" 
(a) A & N Illaaell 17'78 59" 
(b) Arunachal Prad_ . S'4O f'l 

(e) ChaDdiprh !I!'~ .15' I 

276 



State 

(d) Dadra I: N ..... HayeD 

(e) Delhi 

(f) Goa, Dam&ll I: Diu 

(g) Labhdweep 

(h) Pondichery 

ALL INDIA 

• Provisional. 
@Illdud.:d in Aualll, 

1974-75 1975-"-

14' '15 II" 

511' 'H SIS" 

III' II 15°'· 

H'" I". 
.. ,'0'1 IH'O 



(Vi" Para •• lIOll) 

SI"""",,, ,1I"/IIi", dllstiji'lIli.,. oj Hydro E1"'ri, SCMmtS 1111 the hasis.j lim, laktn In Ittl,r.".j 
QlJIfIlMtion, 

SI. Name of the Scheme Time' Remarb 
No. taken 

Yr •. Mon-
thl 

I S • 
CATEGORY A. 0", .1'11' or b'lIIw 

I. Yamuna Stage-II-Reviaed Eatima~ • 0-7 ~all1inatio. CU}-
tinuin(. 

lI. Giri (Original) 0-10 

3· Koyna Dam Power HOUle I-() 

4, Lower SUeru 1-0 

5· Idukki Stage I (Original) o-s 
6. Kyrdekulai 0-10 

7· Loktak Stage I (Reviled P/R) 0-1. 

CATEGOBY B. S"WI',. I .... y,.". 

I. Bassi (Revised) . 1-8: 

II. Chenani (Original) 1-8 

g. Koyna Stage III (Original) 1-7 
4, Vaitarna (Original)"; . I-I 

5, Vaitarna (Revised) 1-8:'" ElI.lminltlon conti-

6. Nagarjuna Sagar H.E. (llI.rJO MW) CODvrntioDaJ . 
DUm,. 

1-7 ,. KaJlnadi Stage I (Phaae II) . l-e 
a. Linganamakki Dam Powe HOUle 1-4 
g. Kundah Stage IV (Fint PIR) 1-6 

10· Loktak Stage I (Firat P/R)'". I-II 

II. Loktak Stage II I-S 

Ill. Baira Siul (Fint PIR) 1-4 

13· Salal (Flnt P/R) I-S 

"......-.-,~.,.,...- . 
-.' .. " 2'" , 
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I 4 

CATEGORYC. Abov, !II Y,/I" 

1. RiShikcsh-Hardwar (Origln~ I-~ 

I. Rishikesh-Hardwar (Revised) 1-7 ,. Yamuna Stage IV (Original) ,~ 

4' Giri (Revised) 1-1 

~. Bassi Extn. (Original) --, 
6. Chemmi (Fint Revised) I-S ,. Chenani (!lind revised) I 1-1 

8. Koyna Dam Power HOUle (Reviled) 1-6 

g. Koyna Stale lIi (Revised) . 6-5 (TIn. was reviaed 
twice lubleq.end, 
-Examination 
eontinuin.) • 

10. Idukki Stale I (Rrvbed) 2-1! 

II. ~inadl Stqe I PhMe II 6-8 (Scheme report reo-
ceived in 7/6t waf 
only prelim mary. 
Formal P/w waa 
.uhmltted in 1/70 
and examinarion 
took only 9 mOll-
tha) 

II· 8uruliar I-I 

13· Kunclah Stage II (Ind P/R) I-I 

14· Rinchington t-t 

15· Jaldhaka S!&le. II 6-5 

16. Subern",rekha H.E. (First P/R) 5-' 

I,. Suhernarekha H.B. (2nd PIll) I 4-11 CC'ntbluiA. 

18. Baira Slul (Reviled)' 1-10 Do. 

,g. Salal (Reviled) . I-I Cleared by Cf'tItraJ 
E1eetrlchv Autho-
rity 11'1 I i /76. 
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(Yid, Para l.s60) 

O. ,.,ill, HIM., PrlH,.u:J __ i,.I,,,.,,,,.Iiq,, .- UMI:J ".,w14-i_ji'l -q 15I78~3 
HYDRO 

------_._. __ .------_._--------------
SI. 
No. 

Name e( the Schemel 

II 

Nor''''"" R"io" 
r. Lower Jhelum (Unit II & tIl) 

I. Shanan Exten. 

5· Yamuna St.,e II (Khodri) 

4· Rilhtteah Hardwar ,. Maneri BhaH Stage I 

6. Bani Extn. 

7· Be.1 St, I (Unit III at IV) 

8. Beu St. II (Unit II. III at, IV) 

9' Baira Siul 

10· 8alal 

Willi,." RI,_ 

II. Kadaua . 

J2. Koyna Dam Power HOUle • 

-15· Tillarl 

14' Bh&ndardara. 

I,. Peach. 

Total Capacity 

s 

IJ:!lS 

I II 50 

" :II: So 
o4ll SI 

!lit So 

I J: 15 

• J: 16,; 
... e. 
'II:~ 
!I J: "5 

Sub Total: 

• II 80 
• J: 10 

1_60 

I J: 10+1 II !IS' I 

II J: 80 

Sub T<ltal 

70 

se 
110 

144 

,0 
II 

.", 

Ie. 
180 

II !I 

1194 

I •• .. 
tIo 

.5·, 
180 

4lIS' J 



aI, 

I 5 .. 
SDU""'. RciOli 

16. Upper Sileru btu. 1&& I .. 

17· Srilailam .. II 110 440 

18. K.1inadl Sta,e I 6 & 155+1 K 58 ,I. 
'9' Linganama.ki . I 1117' 5 55 

10. Idamalayar 1& 57' 5 75 

II. Suruliar . I II 55 55 

Sub Total 1655 

~tnw ]f'li •• 

12. Subernrekha (Unit II) I 1185 65 

I!. Rengalt . I llliO loe 

I ... Upper Kolab 5:& 80 So 

15' Rinchin,ton I K I II 

116. Jaldhaka 1& .. " 
117· Lower La"ap 1&8 rl 

Sub Total 16, 

Nor'" &as''''' IfIli .. 
.e. Kyrdemkulal (Unit II: II) I.~ 80 

19· Loktak !. 55 '0 --Sub Total 150 ----
GIl4MD TOTAL 5749'5 

THEMRMAL 
Sl. Name of the Scheme Total Capacity Bmelita 

No. during 
1978--85 

, , 

N ortMrra JU,io. 

I Panipat Unit 1 &. 1I I X 110 .0 

I Gurunanak Elttn. I X 110 HO 

5 Obra Stage II (Unit II I: III) 5 x~oo 400 

.. Obr. Stav III 2X 100 ,,00 ---
1240 



288 

I !I 

w,s""' ~ 
5 Ubi Ssm. (Unit IV) IlllZoo 100 

6 Satpura . . IlllZoo 400 

7~ Naaik Baua. . 1 X 100 teO 

8 BbUl&wa1Ssta. 1 lllOO .eo 

9 KoradJ !Ill 100 400 

10 Ahmedab.d Blec. Co. (Pvt.) I x 110 110 

Soutltml RIP. 
1510 

11 Vij.y ...... dal IlllZOO 4 00 

II. Tuticorln IXlZOO 400 

800 

BtU",,, """. 
15 P.tram (9th &. lOth Unit) . 1.110 110 

14: Barauni (6th at 7th Unit) I x 110 11l0-

15: Talcher Ssm. . I X 110 lID 

16 Cbandr.apura (Unit VI) 6x 1110 Ill. 

17 Durg.pur (DVC) I X 100 100' 

18 Bandel Extn. I XlZoo 100-

19 Saotaldih (Unit IV) . 4X 180 110 

110 Kola,hat. S XlZoo (\eo ---
19oo 

No,th s.,,.,,, RI" .. 

II Booaaipoo IX& 110 

all Lakwa U 

TOTAL 165 
GIWI1D TOTAl. 'I'JDaMAL : S61S 

Jlua- CqMi" 

I!I N.A.P.P. III !IS!! .,70 

... It.A. P. P. IX I!lS 4?O 

940 

TOTAL (TIPaMAJ. &. N\JCUAa) :i~ 
GaAND TOTAL (HYDaO, NVCUAa &. THIIMAL) I03~~ 



sa. 
Mo. 

I 

APPBNDIX IX 
(Villi Para 2' 260) 

L:.n4J StJMIiottId Schmus 
HYDRO 

Name or the scheme 

X"tlr6rn R'lion 

Total Capacity 
(M\V) 

Andhra • ! X 5 

:.t Binwa 

3 RODgtong 

... Debar ElCtn 

1) Pong ElCU1. 

Sub-Total I 

'W'~II R6gifln 
~ Ukai L, B. Canal 

.7 Paithan 

Sub-T.ta1 : 

SIJllth"n R~gj.n 
11. Nagarjunasagar Pumped 

g. Balimela Dam P H; 

(0; Tlon-Karayi 

41 N .. ga~jUllasagar R B 

'liZ K"kkad 

«3~ Sarvalar 

Sub-Total 

BIUMn ~Ptt 
t4-: Ramman, 
c5 P. ... l\chot Hill :md Unit 

N"lh Basurn &,ion 
.dl, Kopili 

Sub-Total 

Sub-Total: 

:3 X i;t 

i;t XI 

i;t X 165 

2 X 60 

i;t X 2'5 

I X 12 

4 X roo 

2 X 30 

I X 25 

I X 20 

([{YDRO TOTAL-1211~) ______ _ 

Bene/i1J-
during 

I(~ 

3:10 

120 

5 

II 

17 

to 

75 

75 



\I 

NfJr/h"n R"ion 

FlUidabad Extn 

II Kot. 

S Singarauli (STPS) 

" PIII~chha 

W"'drn R'lion 
5 W Jlnakbori 

, Korba Bast 

7 Korba Weat 

8 Sat pura E:octn 

, Parli Bxtn 

10 Clnndrapur 

II Nuik ExtD 

Sub Total 

12 Gil Turbines (Maharashtra ) 

13 Tromb.y. 

SO'lth"n R'Jum 1. Tuticorin Extn 

Baf'",. R"i.,. 
15 'Bobro 'B' 

Sub Total; • 

N.rlh Barffrn &,ioll: 

THERMAL 

16 Namrup Wate Heat Utilisation Plant. 

Sub Total I 

TOTAL TIiERMAL : 

s 

J X 60 

II X 110 

5 x 1110 + 12 X 500 

2 X 110 

r X 120 

\I X 210 

2 X 210 

, X 1110 

2 X 210 

I X 500 

(x 210 

I X 210 

22 

GRAND TOTAL HYDRO AND THERMAL: 

1110 

SilO 

240' 

500' 

110' 

21G-



APPENDIX X 

(Vi., Para sz" g60) 

S"'nnml ,illin, PrlStnt Positi",. qf }few HJ'.ro SeIl"l1t, y" , ... s-nlfIru~ 

SI. 
No. 

Name of the Scheme 

I. Mullerian 

2. AD8Adpur Sahib 

w"",. &p,. 
I " Bhira Tail Race 

s"""" &tiM 
NIL 

.."." &';. 

NIL 

.J(wIi Btu,.,,, lttIfiM 

NIL 

Total 
lDatalled 

Capacity 
MW 

6 X 15+ 
6 X 19" 5 

4 X 33' 5 

• 2 X 40 

GRAND TOTAL, 

---------------

Benefits 
during 
1978-83 
MW 

PrdCZlt poaition. 

Ig8 Pendin. due to inter-State .. pectl. 
aot yetr~cd. . 

40 Cleared provilionally in the 17th 
mcetm, or CEA held OD J 8th 
April, 1977. 

3UMW 



S1. 
No. 

I. 

II. 

3· 

. 4' 

5· 

6. 

,. 

I. 

\I. 

3· 

4· 

5· 

APPENDIX :a 
(VUI, Para 2·.150) 

II: 1!1:/1'1t~iuill.~ fJrmllt Paritioll uf N,w rlll",..l SCMrMl Y" ,. " S."",."" 

Total BeDefitl' 
Name of Scheme luItalled durm, Prc:lCnt Poainoa 

Capacity 
(MW) Ir~ 

• 3 .. 
NorlIwa &tiM 
P"niplt E'Ctn .. II X 110 :.cliO Under examination and proceuillC 

inc in C.a.A. 
f 

Kltl P:(tn. IIXIiIO 1110 Project Report Dot received. The 
Board hal been requelted te 
el!pedite. 

A'lplra 5 X:210 630 It wu decided in the CEA m~t-
illl held on 16-10-77 that • 
"enpective !jlant lor thermlll 
Cr dev ~eI1t around 

iDlrauli complex would be 
prepared It drcuJated brJore 
lbil can be accorded tecMO-
economic approval. 

TA'l:h 4 X lie 44,0 Was placed before C.E.A. CoD.i-
deration defFered in the CEA 
meeting held on aG-fo-77. 

U;hlnhu 3 XIIO 410 J tilt reeeived. 'Under exami-
nation in C.l..A. 

8\':h.rpllf 5th 1 XRIO 1110 Cleared by C.B.A. 

Singrall1i Super Thermal R XIIO + RIO Cleared by C.1tA. 

, SubTotal1 
I X 500 

11340 

W"",. Rlti." 
Ultai 5th I X!UO 210 Cleared by C.E.A. 

\V 1l11t\))~i E'(tn. 9 XIiIO 1110 Under Examination ill C.B.A. 

Sltpllfa E"tn. I X210 210 Project report not received. 
Board hili beell reminded. 

Shulawal 1 XIIO 110 Under Examination in C.ltA. 

K')rb ... ~llper Thermal 5 X RIO + 8!to Cleared by C .•. A. .. .X5QO 
Sub Totlll : 1470 

'~!t2 



J ' I 

s.uIItmt &,u. 

J. NeyveU Second Mine-cu' 

II. Ramqunciam Super 

SubTotal; 

Ita,. &,iM 

I. &okafo 'B' kID. ' 

•• FarUb Super Tber:mal 

SubTotal, 

N""th F,:,II, 'I' r,,~ir,. 

I. J)lJugaigaoll ExUl. 

SubTotal: 

GRAND TOTAL 

s 

:3 X 1110 
( 

3 XIIJO 

I(X 110 

SXIIO 

4110 Clci.red by c.:r..A. 
110., UDder. Eam.iD~.iOll m C.I.A. ---650 

.10 I Under &amination in C.I'A. 

.-0 Project Report under preparatio. 
byN.T.P.C. 

J!lO. Cleared:. by C.B.A. 

110 



APPENDIX XU 

(Yi. Para 5' fl6) 

Stau".,,,t SMWu., pmb" of Vill4lu E11Ctri/i1d u '" 31-7-1978-

Villages electrified as on %Villages 
81. State/Union Territoriea Total No. electrified 
No.; Vi1laaes 31-S-76 !1I"7-76 &I OIl 

,1-7-76 

1. Andhra PradClllh fl7.G21 11.IS6 11.6,53 ~,a 

II. Allam 121,995 : 1.524 <a) 1.5A4 (a) 6'9 
g. Bihar 67,S66 14.535 (.) 150407 (b)· lie' 8 

4' Gl.\larat 18.1175 6.3°7 6.460 35'4 

5' Haryana 6.73 1 6.7ll1 6.731 100'0 
6. Himachal PradClh 16.g16 6.7fll 6.778 40' 1 

7· Jammu. KaIbmjr 6.503 1.960 1.995 (c) !10' 7 
8. Karnataka a6,8fl6 14.lIog 14.97° 53'7 
g. Kerala 1.1168 101102 1.1104 95'0 

10. Madhya Prlldelh 70.88S 11'.8fl2 11.984 (b) 16·g 
II. Maharalhtra. 35.778 19.309 19.454 (b) 54'4 
III. Manipur 1.949 IISI (a) 235 (b) 12' I 

13· Meahalaya 4.,583 261 1161 S'7 
14· Nagaland 960 175 182 19'0 

IS' Ori_ (6.992 l1.s07 11.5B!2 (b) 114' 7 
16. Punjab 12.188 9.9fl6 12.1116 (t) 100'0 

17· ~asthan 93.305 7,osS 7.1268 1111'0 
1.8. Sikkbn 1115 6 11 (b) S'I 

19' Tamil Nadu 15.7S5 15.446 15.449 98 '2 
ao. Tripura 4.72? 170 197 4'fl 
.1. Uttar PradClh 10111.,561 31.862 31,982 128'4 

u' WeatDeng.1 38,074 9.825 10.11110 26'9 

Total (Statel). I "5,71,251 1,810918 f 1.87,073 , • 912 '8 

Total (U. T •. ). "4,685 "'I,ogll {1.og6 IZ9'4 

TOTAL (ALL INOlA) I '5.75,936 '1.83.010 ;1,88,169 32'7 

FIGURES PROVISIONAL 

(.) AI on 119-2-1976 (b) AIOD lIo-6-1976 
(c) Inclu:les the progrell of Jammu Province upto go-6-1976 and Kashmir Province u~ 

31-9-1976· 
(*) Figurea or Bihar State are under reconciliation. 
(t) Sa.flIaaeI have heeD declared al un-inhabited • 

. .., .. :,.,....'t'; ',', 
~ . ~'. - .. 294 



APPENDIX XlU 

(Viel, Para ~. 31). 

/fifth PI", ret," ,,,1 Achil/ll'nlnll in 'hi EI""ifk,ti." './ Vil/llltJ. 

6L Statel 
No. 

r. Andhra PradClb 
~. ...... m 
3· Bihar ... Gujarat 

5' Haryana • 
~. Himachal Pradesh I 

7· Jammu &: Kashmir 
B. Karnataka 
g. Kerala 

.to. Madhya Pradesh 

-II. Maharashtra. 
12. Manipur 

·3· Meghalaya , 
14· Nagaland 
I~. Orissa 
16. Punjab 

'7' Rajasthan 
'18. Sikkim 
Ig. Tamil Nadul 

"20. Tripura. 
-21. Uttar PradClh 
:lU. WP.St Bengal 

Total (States) : 

Total (U. T •. ) 

TOTAL (ALL INDIA) 

(a) Upto 119"!l"I976 
(b) Upto 30-6-1976 

Target for ~ to be electrified .. ginn Villages 
in t Fifth Plan dcctrified 

N.D.P.or 
-duriDgthe 

M.N.P. R.E.C. ,period 
the St.te 1-4-74 to 

31'7'76 

5·300 481 h473 
510 8.800 378(a) 

( 1·542 7.500 ~.80Il(b)" 
1.030 784 - (e) 

130 800 1.1178 
- 1.000 615 (e) 

fS.lIl1 736 r 1.7116 
150 31 

r ~1,O55 r 6.948 Break-up 1.281 
notglvCll 

3. 110 r 11.683 (b) 
650 112 (b) 

1.000 93 
- 1100 46 

2.3 14 2.'111 (s.506 (b) 
2,132 '5.048 
1,542 11,000 1.490 

6 (b) 
53 

r 1,000 94 
r 6,166 r 5,250 •• 1117 
":2.860 3.800 h705 

32.°511 36>477 91.930 

497 7. fll" 

-~1I.549 rS6.551 41,108 3"4~" 

(c\ £'1d1\"I~, the progress or Jammu province upto so-6-1976 aDd ltuhmir pfOYfn .. 
·apto SI-3"'976 

(e) I'n"~ vilh;e electrification has already been .chieved. 
(ee) Achieveml"ot or Bihar is under reconciliation. 



51. r Nunc: of thr State: Elre- Fixt'd Chargesl 
No. tricity Ilollrd/ Undcrtak- Month 

king 

2 3 

I. Andhra Pradrab Slatr RI. fl/- pe:r H.P. 
of contracted 
load lubjectof 
a maximum of 
lU .. I0/- per 
aeNlCeI. 

2. A.am State Electricity 
Hoard. 

,. Bibar State: ~f('tri(ily Privall' Tubcwc:ll 
DolU'd RI.lo/-per 

BHP 

APPE Jt..DJX 

(Vith Para 

D,'aill qf TIIIi.! Jor Atricultur,· 

Energy 
Chargesl 
KWH 

,. 
16 1>. 

18 P. 

Sp· 

Elt"r-triC'lty FueJ 
dUly S\U'ch~ 

.5 6 

IP/Xwb 

4.' Oujarat State Elrctl'icity Op';",. 1 ; 
Board. Firat 5 BHP 14 P. I' 2 P/Jt.wh .. 

Ra, I' flS per BHP 
Next 10 BHP, 
Ra. I' 50 per BHP 
Next 10BHP 
RI. l' 75 per BHP 
AUln excea 
Ra. g/- per BHP j 

o,tillfll1 ; 
SameuinOp-
don 1. 

Firat ~ unital 
BHP-J9P 

Next 1000 unital 
-15 P. 
Allfn excea -gP 



XIV 

5'~) 

Minimum Charp Ally other Average Rate 
charses 5 HP 10% L.F. 

7 II 

P/KWH in-
cluding Elec-
tricity duty, 
excludiac 

fuel 
Surc:harF 

RI, 60/- per H.P. of contracted 10adlCwlMllr r~'68 P 
ehargel 
RI. 51-per 
monthpel' 
ICl'vice 

RA.~-perKVAoreontraeted de- 18'00 P 
mand. 

Ra. s~FJ'er BHP of contracted 01' Atdilio'lll 
connected 10.0 whichever II eM,,., 
hip. 

II'., P 

IP/Kwhl 
If' 77 P. 

llJ 

In North Bihar ChotaD.,har 
IIld Santbal parrilli 
pl.tenus the fixed charas 
levied on the baia 0( 
9 montbt OI11y. In other 
areas the fixed charJreI 
will be RI. 7' 50 per BMP' 
per month COl' S montbt 
and RA. 10 per BHP' 
per month fOl' 49 montha. 



-------------------------------------------------
3 + 

~. Haryana State Electricity RI. ~/-per BHP 
Board. 

lIO P 

,6. Hilllachal Pradsh St.te First 1500 
Electricity Board. Wlita l49P 

All in excCIII 
8_P 

7· Jammu at Kuhmir Elec- 10 P 
tric:ity Board. 

8. Kamataka Electricity Rs. 10 rat' 15 P 
Board.' ina&alla . on IIIiI 

9- Kerala State Electricity (i) RI. 5 (for {to l' 
Board: motors below 

5 Kw). 
10 P (ii) RI. 10 (for 

others ) 

'10. Madhya Pradesh Elec-
tricity Board: 16 P 

RI- 5 per BHP 16 P 

,1(. Mahrara.~htra State ~~ p 
Electricity Boal'd; 

r-1 
.. III. Me~halaya State Elec- 14 P 

trlcity Board: 

.13· Orissa State Electricity 
Board: 

15 P 

Pu~ab State Electricity (a) M,If"d 12' 5 P 
Boa~; $~, 

RI. I' 00 per BHP 
as demand char-
ges in lieu of 
lICItVicc rentall 

(b) Flal Rill, 
1U. II' 50 per 
BHP+ IU. I' 50 
per DHP as de-
mand charge» 
in lieu of service 

15, ~~than State Electri· rentals 
city Board 

5 6 

-
1'00 P/Kwh 

I' (\0 P/Kwh 

1'00 P/Kwh 

1'18 .-

5:15 P/Kwh 
Uuly 77) 

2'50 0'65 P/Kwh 
(July 76) 



7 

Demand Charges. 1 

'R.I. 24 pel' fl. P. per year. 

iRs 50 per H P per anaum. 

Fixed Charges 

Fixed Charges 

360 Units/BHP/Year 

RI. +0 per year per BHP • 

RI. 36 per Kw per year. 

Rs. I per BHP for June to Oct. 
and RI. 3 per BHP for reat of 
the year. 

Rs. 6 per month per BHP of 
connected load-

Upto 3 HP RI. go HP /Year 
Above 1 HP upto 5 HP RI. 
loo/HP/Year. Above 5 HP 
upto 7' 5 HP RI. I' 40 HP/ 
Year Above'Z' 5 HP upto 10 
HP RI. 160/HPty ... r aboYe 10 
HP RI. 175/HPtyear 

8 

299 

9 

10' ooP 

II' 50P, 

13'" P 

22'00 P 

14'00 P 

11'50 P 

11'00 P 

10 

For tubewella UDder T.C 
Scbemc No demand 
cbarpa are leviable. 

ltebue or 15% OIl the billed 
amount of NPPJy it tUca 
Ji'am 10 P.~ . ., 6 A. W. 
ollly. 

(i) I'or comumen who live 
II 1'1% annual guaraDtec 
In retpcct of COlt of cxtt'll-
lion subject rto a minimum 
of Ra. II5IBHPtyear. ~ • .<~ 

Eii) For COIlIumCl'l who do 
Dot give guarantee. 



16. T.unil Nadu ElectricitY 
Board a.. 1 '15 per HP lubject to a 

maximUID of lla • .5 per .ervice 
14 P. for 
small Car-
men· 
16 P. for othert 

17. Uttar Pracitm State Ra 12 per BUP 
Electricity Board. 

18· West Bengal Staee 6'00 
Electricity Board; 

190 DESU • HP 1'00 

.5 
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_._---------
1 I 9 10 

17· .... P 

-
1lI 75 per H;P per year ~'OO P 



APPDlDIX ZY 

(Y"'" Para 5-91) 

.D.ltlill .f Triff .for 

Sl. Name 01' the State Filled Cbarpl . Energy Charges Electricity Fuel 
No. Blec:trk:itY Baud/Uader- Meath kwh Duty Surch.,.. 

takin,. 

J. • 

. ~ 

5. Harye. 

6. Hi.achal PndesJa 

II p* 

All ill seal 
21 P 

ftlO Unitsl 
BHP Sl2P 
All ill eItCeII 

lOP 

Fint 100 
wd./BHP 

1'1.51' 
N~.!..5.~_ 
ullltsfBHP 

16 P 
AlI.deli-
uonaJ Wlitl 

l!t P 
21 P 

Flnt 500 
uni. 18 P 
Nat 1000 
unit. 15.5P 
AlliDex~ 

'I P 

5 6 

1.00 7.6tirfPl 
kwh (JUDe, 
7f) 

.... 

••• 

-----------_._---------_._--_._--_.- .. _----
302 



-------------------------
Any other Av~ Rate 

cbarael (inc:JucliDi 
electricity 
duty e&dud-iar Fuel 
S\irdwIre 
10 HP 15% 
L.F.Plkwh 

_. 
Remarkl 

----------------------------------, 8 9 

RI. ?I-per HP of contracted load Ctu,.".. 
ar."s 

Ill. lol-HP 01 conneeted load 

Ib. lol-per KVA olccmtraet demand 

6, Uni_fBHPlmantb 

,.,.~ c..w.rs 
RI. 7s1-per BHP 

lta. &I-per month per BHP 

10. 50 per kw of COIUlected load. 

Ih, 61-p« Kw p« -month "f 
eonaeeted load. 

RI. sl-per 
moatb 
Per_viR.' 

.. p 

".14 P 

,.,IS P 

19·'" P 

10 

,---------------------------- ---
303 



3 5 6 

7. Jammu I: Jlaahmir E1e-
cvidty Board, 

(I) R"'4.J-rr 
.. VA or H 

Kuhmir 
Province 

.. r 
Jammu 
lJrovince 

6P 

Kuhmir 

8 ltama.ka 

. 10, Madhya Paradel. 

11 Maharuhtra, 

12 Me,halaya 

13 Oria. 

•• Punjab 

15 R~iaathan 

16 Tamil Nadu 

I 7 Uttar Pradesh 

18 West 8en!JRl 

19 DESU 

I.S8 
Jammu 

1,6, 

{a) lU. 1~'5 per 
K,VA OJ' HP In 
x.bmirPro-
'riDcc, 

... 18.0 Per 
KVA«HPin 
Jammu ProvInCl, 

a .. IO/-per-
IDIlallatioll, 

.~ p 

~, 11000 
unitlll5 PI 
All in eJ:ceII 

• First 5000 
Next 5000 
All in exCe!I 

U nr,stricl~d su;ply 

I, P 
16 P 
'5 P 

Fint !Zoo Kwh ,8 P 
All in e"c<s~ 17 P 

RIJlrictld SI/p/!{Y 

(loPMt08AM) 

All cOIulImption 15' 5 P 

18'5 P 

~3 P 

10 P 

'4 P 
1I2 PI 

.~ PI 

"00 

11'79 

"00 

•• P /'0. 

!'III P 0':'13 

lIZ P/Kwh I' 00 

I,'" 
1,00 5"5 

f]\lly 77) 

o'/5s P 
IKwb (July, 

76) 



7 

-

.... 7/-1* moath per'NHP 
CllDDected load 

:Ill. fI.p« KW af'eotmeeted load. 

Ita. IO'7~ per mcmth perBHP 
cf iDltalled capacity. 

... 51-per BHP per moatb. 

305 

8 

Kubmir 
Jammu 

9 

- -

15% 
.urebaqe .S,15 PI 

110% extra 16,50 
for ,ul?ply 
to welding 
.ell. 

~.oo 

'&s. 7 per KW of connected load 18'00 P 

U/lrmrict,4 Supply 
~ 
R.I. 8 per Kw connected lOild , 
'Restrict:4 supply : 

1\, 7 per K W or connected 
load; 

1lt. 9 per Kw connected . load 

.'Rs 10 per HP of COIllleeted 
load; 

24'00 P 

a. 5 jl ,r HP of e,,,"tracted load 50% &urcharge 

'1lI 15 per BHP 

lb 75 per HP per year 

'lb. 6 per HP 

.42C)9 LS.-22. 

plus 3('00 P 
. 1 P/Kwh 

· .. special 
lurcharge 

25'00 P 

32 ' 33 P 

I~'OO P 

10 

An additional levey of 2 PI 
Kwh will be charged in 
the Metropolitan art'''' • 



S.No. Name of-the State 
Electricity Board! 
U Ddertaklllp. 

Andhra Pradesh Stale 
Electricity Board 

2. Aaaam Slate EICCb'i~ity 
Board. 

s. Bihar State Electricity 
Board 

Fixed Charget! 
mODlh 

s 

Firat 1000 KVA-Rs. :21 per 
KVA 
.owe 1000 KVA-Rs. 19 

perK,VA 

JUst 500 KVA-Rs, 13 prr 
KV-A 

APPENDIX. 

(Yilll Para. 

D't';I .. ~f Tar;///l1r /"',,,. 

Energy Charlet/Kwh ~ 

F'irat I,OO,IlOO ,mil&--1I1 P 

Next 1,00,000 unit&--19 r 
Nat 18,00,000 Ullita--19 P 

Above 110,00,000 unita--J5P' 

]tint I,ClO,HO units - 18 P 

Next 500 It.VA-Rs. 14 per Next II,OO,OC~ units- 17 p. 
KVA Nat 1,00,000 unit. - 16 p' 

Next 1000 KVA-Rs. IS per 
KVA 

Balan~Rs. IIl/- pc-r KVA Balallcc-15 l' 

••. 110/- ~r JCV A Upto ~~o lnits ;1<\).-
17 p 

ever 11110 uniu/K VA 
Upto A80 units/KV A-J ~'5Jt' 

Over 1180 unite/KV A 
Uple ~40 unitl</KV A -

-14·~P 
Ovr-rg.fo-unit,iKY A 

-11'5 P 



XVI 

5'gS) 

Intltutry in var;ow StlJtu 

Eleetri- Fuel Minimwn Charp Any other Charge. Average Remarb 
city Surcharre Rate 
charp ~lDclu-

n, Elec-
triaty d'::J'I:-cl 
Fuel Sur-
chafF) 
loookw 
r~L .. FP' 

e 7 9 10 

Demand CharJ:, Cuatomer 25·77 P 
plua energy rv Charges 
OIl 50 unita pet' VA Ra. 151- per month 
otBiIling demand per RrViee 

o.08P/ 10 P/KWh RI. III-per KVA of 11.,8 P 
KWh (March '77) contract demand 

:!:.OO (,'681 P/kwh DemtndC~ J' or suppl y .t fl.e 13·!l1 P 
JUlie' 76) plUl energy aes KV or 3.!! KV addj-

equal to .:J % Load of 7.5 % will be 
Factor 80% lional Charet 
Power Factor on the levied on demand 
_tract demand. and enulY charpI 
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R 3 4 

4' Gujarat Electricity Board Fint koo KVA-Ra. la/- Fint ROO uniu/KVA -8 P 
per VA 

Next 500 KVA-Rl. J II- Next ROO uniu/KVA -7 P 
perKVA 

Next fOOO KVA-Ra. 10/- Nm 1,50 Uw.tII/KVA ~ P 

ktKVA All excess-Rl. 8,50 per All in excesa -5 P 
KVA 

Ra. RO/llliU month per KVA 
of B' ~ demand in 
exceA 0 contract de-
mand. 

S· Haryana State Electricity 
Board. 

RI. 15/-per KVA 10 P 

6. Himachal Pradesh State Rs. 12/-per KVA Fint 1,00,000 units-HIP 
Next 2,00,000 unitl-loP 
All in excel. -8P 

Electricity Board 

7. Jammu & Ka,hmir Elec- Rs. 4/-per KVA or HP 
tricity Board 

Kashmir province-a·5 P 
Jammu Province . -4.0 P 

8. Karnataka Electricity Rs. to/-per KVA 6P 
Board 

9. Kerala State Electricity Rs. 22/-per KVA First 250 units/KVA -6P 
Next g50 units/KV A -5P Board 

10. Madhya Pradesh Electri-
city Board 

All in exceu -4P 

First 500 KW-R'. 14.65/KW Fint 5°,000 unitl-13·IOP 
Next 1000 KW·Rs. 13.95/KW Next 150,0000 units-IIZ.BoP 
Above 1500 KW-Rs. IQ.,5ol Next 300,000 units -ISI·50P 

KW over 500,000 unitl-II.80P 

11. Maharashtra State Elec' Rs. 16(.per KVA 
tricity Board 

lIP 

II. \{ ~fllllV.l. ~t'1te Electri. 
city Board 

13. Orina State Electricity 
,.. 1 Board 

Firs! 'j'lO KVA·R~. 13/'per 
KVA 

Next 500 KVA-Rs. 12 per 
KVA 

Firat 100000 -13 P 
Next 200000 -12 P 
Next 200000 -I J P 

Next 1000 KVA-Rs. II per Next 500000 -10 P 
KVA 

Next 3000 KVA -R!. 10/- A 11 in excelS-9P 
per KVA 

Fil'!lt 4000 KVA ·RR. lol'per Fint 400 uniu(KVA -lSI P 
KVA 

All in excess ·R8. 9/' per KVA All in exceas -II P 



5 6 7 

~.oo 5.50 Demand Ch ..... 
(March '77) 

.... 5 

1.00 

0.57 
0.79 

I.SS 

"s7 

1·50 i'70 March '77) 

f.eo b?3Y'77) 

0.08 

+Be o.68P! 
kWh Uuly",s) 

Dcmaad ChaIp 

DeInaDd c::lwp 

DemaDd c::lwp 

Demand CI:wp 

Demand CIwpI 

Demand CIwpI 

h fO!· per KVA 
per DIODtb 

&11 80% of COIltNd 
demaDd aDd OD 
UDi1a at an awnp 
Power Factor at 
009 and an averap 
Loed FIIdor at 10% 

8 9 10 

Additional Chart- QII.45 P 
It P/kWh 

one abcmI tarifF _ It-SSP 
'ftrIlUpply at II 1'::" or 3.3 KV (or 
lupply al 400 Volli 
lurcharge at 10% 
Is leviable. 

The aboge tari1f ~ 16.06 P 
'ftrIlUpply at II 
KV or above. For 
IUraxly at 400 VoJlI 
150 0 IUI"Cbaraa Is 
leviable 

t::& 
15%S~ 11.85 P 

.6·77 P 

18.11 P 

17.16 P 

le.I, P 

.. ,..p 
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14. Pllnjab State Electric1ty 
Board 

'5. Raiastnan State Rlectri-
city Board 

16. Tanll Nadll Electricity 
Board 

17· Uttar Pi~ie.h Electricity 
Board 

18. Wett Be." ~tatc Blcc-
tricity Board 

19. Delhi Electricity Supply 
U ndertakinl 

31. 
s 

Alternative I 
i--------

lSingle Part Tartff') 

as. J~/-per KVA 

'irat 101)0 KVA-as. 1,5 Per 
KVA 

Next 4000 KVA -R •. II per 
KVA 

All ill elice .. -Rt. 10 per 
KVA 

Rs. ,o/-per KVA 

First ,500 KW -Rt. lof·per 
KW 
Next 1000 KVA -lb. 16,50 

perKVA 
Next 5000 KVA -lb. 15/-

rerKVA AI in excea -lb. 15.,50 
perKVA 

liP 
(lUbject to. minimum CK'er-

aU rate at 18 P/KWH) 

'im 5,00,000 units -1I0P 
Neat 10,00,000 units -18P 
Next 15.00.000 units -16P 
All above 30.00,000 units 

-14 P 

I'int 5,00,000 units -II: , 
Allin ~ -11.50 P 

Pint 1100 kwh/KVA-I,P 

Next saoo kwh/KVA-IIP 

All in exeea -gP 

III P 

Pirat 5.00,000 -r9.5' 
Next 5,00,000 -19.0 P 
Next 10.00.000 -18.0; P 
All in errcea -18 l' 
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J (; 7 10 

,.88 Demand Char .. '9·39 P 

".00 0.,.0 P:kWh' Alternatlve-I 'f.oo ... P 
(March' 77) (a) 110 URi .. !K.VA 

lee COlllUmer ha-
ving contract derrwul 
from 'st.t.K.VA to 
1000 K A. (b) 130 
unitl'KVA for coa-
lumen having con-
tract demand of 
IIbove 1000 K VA. I 

Alternative II 
nem.oo Ohartea 

.. JIg Ualftbe contracted ao~ .urcbarte p1111 ·9·'4 P 
load in KVA I ,K.Wh u .pedal 
R.I. 111I5!- per 5% Surcbarte 
annum 

.1.00 7.II~P/kWh RI. 30:-per K.VA 17.g8 P 
(Ju y'77) per month 

41·50 fl.' P/kWh .,.17 P ~I) FfIIt 
March Demand Charrt. In ltV ',,) 

8:1:1' ( uimua 
Demand 
50 ltVA 
ud aboge 

c.c ... .·Sl (July '?6) Demand Charpe 115·go 

AD St&tea R •• in CraM 

---_. ._._---
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APPENDIX XVII 

STATEMENT IV 

Sill"""", JIlttwi., M,,,, R;".is '" diffmnt Stat. ElltlTi&il1 BHrU 

Siq1e 
Phase 

Meten 

Agricul-
tural at 
Small 
Indus-
mea. 
(PolY'".~ 

~::eera 
400 V 

Demand HT Time: 
or Spl. Meter- Swit-

Type ina chC8 
Meten J L . ..:_. - -.1.' ... 

Trmporary RCDlP" 

Single: Poly-
Phue phaae 

RSOV 400V-



II. Maharaahtra 

12. Manipur 

I!I. Meghalaya 

14. Nagaland 

15. Orissa I 

.6. Punjab • 

I'. Rajasthan 

18. Tamil Nadu 

.9. Tripura 

20. U. P •. 

21. West Bengal 

.2.D.V.C •• • 
Union T,rritori" 

I. A. & N. Island 

1I. Arunachal Pra-
desh 

!I. Cbandigarh 

4, D.N.H. 

5. Delhi 

6. G.D.D. 

7. Labhadweep 

8. Mi:lOram 

9. Polldieberry 

3 

I' 00 1'00 

1'00 ! 3'00 

2'00 5'00 

1'50 

• 

~'OO 50'00 

~'OO 

2+'00 

100'00 
200'00 
(EHT) 

24'00 

1500 
60'00 

(Trivec-
tor 
meter) 

--------
6 , 8 9 

-------_._------
5'00 5'00 10'00 

upto 
ISA 
,'00 
above 
15 to 
SOA 

Not 
available .. 

.. 
.. 
.. 

10'00 lI'oo 6'00 

10'00 

" .. 

;. 

" 
It .. 
.. 

" 
t. 

.. 
• .. 
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APPENDIX XIX 

(Vide para 8.10) 

"Statement showing the benefits from the various Schemes taken up 
by the Central Board of Irrigation and Power 

(1) Reclamation of used Transformer Oil: 

The process developed by C.P .R.I. to reclaim the used transformer 
·oil by using Korvi-Fullers earth is being used by C.B.I. & P. to set 
up research plants in the fields by State Electricity Boards of Andhra 
Pradesh, Karnataka and West Bengal. It is claimed to effect econo-
my to th extent of more than 50 per cent. Research is still being 
continued. ~. !q·."~fI'" 

(2) Single Wire Earth Return System for Rural Electrificati.on: 

It is considered economical to extend power supply to the villages 
by utilising single wire earth return system as this will result in a 
saving of 30 to 40 per cent. To achieve this object, phase converters 
for using 3 phase motors in single phase have been developed and 

·employed by Kamataka State Electricity Board on an experimental 
basis. These are working satisfactorily. Also, solid state earth fault 
relay suitable for the SWER system has been developed and is being 
used in Karnataka State Electricity Board. rn addition pilot schemes 
of SWER have been undertaken by MP and West Bengal State Elec-
tricity Boards. 

(3) Development of Di1Je1'efl.t Types of Relays: 

(a) The University of Roorkee and Indian Institute of Science, 
Bangalore have developed fast acting solid state ralays which can 
replace the Russian relays at present imported by B.H.E.L. and 
-effect considerable saving in term of foreign exchange. 

(b) A solid state earth fault relay to act when a conductor snaps 
in places where the earth resistance is quite high has been developed 
to trip the feeders effectively. The Tamil Nadu State Electricity 
Board Research Station has developed a distance relay testing kit 
with indigenous equipment which can be used for testing different 
types of relays supplied by different manufacturers. This would 
help to conserve considerable foreign exehanr. 
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(c) The Tamil Nadu Electricity Board has developed a solid state 
protection system of bus bars protection which can be used even in. 
aub-stations where there are CT's with un-equal ratios. In view of 
the integrated operation of the system this protection will prove to 
be of vital importance in important E.H.T. sub-stations. 

(d) A method to find incipient faults in the transformer by ana-
lysing the gases that liberate from the transformer oj..l and to pin 
point the possible fault has been developed by the Research Station 
of Kamataka State Electricity Board. 

(e) A solid state transient step type voltage regulator for record-
ing potential rise on grounding grids of 11 KV :£eeders under fault 
conditions has been successfully developed. The regulator has been 
installed on trial basis at some sub-stations of T.N.E.B. 
(4) R, dur.:t,on in Power System Losses: 

A comprehensive study has been made with regard to loeation of 
the capacitors with reference to the load points and the transformers 
110 reduce the system loss and improve power factor. 

(5) Automatic Load Rostering in Rural Areas: 

The Research Station of Andhra Pradesh State Electricity Board 
has developed a load rostering box which will help in staggering 
agricultural pump sets loads thereby reducing the overload on the 
transformers at peak loads. It will improve the voltage conditions 
and aslo reduce the line losses. The apparatus is under field trials. 
(6) Developmen.t of Instrumen.ts: 

In order to carry out the research activities the 'Same instruments 
which were being imported are being developed indigenously. 

(7) The?mal Statiofl.s: 

Investigations regarding the problem of failure of condenser tubes 
at Dhuvaran Thermal Power Station had been carried out and the 
factors responsible for the failure identified. Application of the 
results of studies has facilitated in checking further f.mlure of the 
condenser tubes. 

(8) Transmission Line PrObte7M: 

Investigations relating to vibration of overhead conductors in 
making analytical computations for determining the dynamic beba-

I viour of stock bridge dampers have been carried out by the Punjab 
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'State Electricity BOalrd. The studies were al~o conducted in the 
tripping of transmission lines in pollution laden atmosphere. As a 
result, remedial measure such as adoption of most suitable and econo-
mical compounds on surface of insulators inhibiting frequest trip-
ping have been suggested. 

(9) Dissemination of Research Results: 

The results of the Research carried out are disseminated to the 
users i.e. the State Electricity Boards through publications and semi-
nars etc. 

Statement showing the Benefits from the various schemes taken 
up by the Central Power Research Institute, Bangalore. 

(1) De~ezopment of electrical grade insulatUm Pape'l': 

A 33 KV cable has been manufactured by Cable manufacturers 
out of indigenously developed insulation paper, and tested at 
,C.P.R.I. Lab. Development of the indigenous insulating paper is con-
tinuing. Presently, the insulating papers are being completely im-
ported. . . ,,~IIt, !~, 

(2) Recycling of used Transformer Oil: 

A process has been developed for recycling of used transformer 
<lil which will help in conserving the transformer oil. As the crude 
for manufacture of transformer oil is being imported, this procets 
will result in saving of a large amount of foreign exchange. 

(3) Testing Of transmission towers for Export orders: 

The C,P.R.I. have created facilities for testing of transmission to-
wers and in view of this special facility available, some of our tower 
manufacturers were able to get export orders from West Asian count-
ries, Ceylon etc. 

(4) Rationalisation of steel sections for transmission towers: 

The C.P.R.I. have conducted studies on this question which will 
facilitate a better inventory control of transmission line material. 

(5) Development of Cable Fault Locator: 

The C.P.R.I. have developed a cable fault locator using a standing 
wave principle and this technique has been patented. 
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(6) Assistance to development of PVC cables: 

Manufacturing of PVC cables for higher voltage has been taken) 
up by a number of manufacturers. Facilities of partial discharge 
detection at C.P.R.!. are being used by all the Cable manufacturers 
in the development of PVC cables for higher voltages. During the 
last three years PVC cables up to 6.6 KV have been perfected. The 
programme to manufacture PVC cable is again an import substitu-
tion project as lead and insulation papers for PILC cables have to 
be fully imported . 

..-
(7) Testing 01 Switchgear: 

The laboratories of CPR! have rendered assistance to manufac-
turers of switchgear in indigenous developmeint of switchgear of use 
in mines which is presently being imported. Similarly assistance 
was also rendered f~ development of special type of HRC fuses, arc-
chutes etC. More than 200 organisations are availing of testing facili-
ties in C.P.R.I. and getting their eqUipment tested at CPRI. It has 
also helped them to manufacture equipment of international standard 
for export. 

(8) Long Direction El.ectronic Timber: 

Long direction electronic timber with 3 hours 'ON' and 9 hours 
'OFF' was developed and put under exhaustive field trials. The 
work is being continued to develop alternative design and also alter-
native time schedules. This type of timber could be used to stagger 
the operation of irrigation pump sets automatically and thus achieves 
savings in transmission losses. 

RESEARCH SCHEME ON POWER 

List of pl1oblems--Details of continued approved schemes:-

I. Andhra Pradesh State Electricity Board: 

1. Incidence of Lightning. 

2. Insulator contamination. 

3. Study and development of cheap protective devices for the 
protection of 11 K.V. Rural Feeders. 

4. Study of application of capacitors for the improvement of 
voltafe. 
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5. Developmental work relating to elimination ot failure ot 

condenser tubes in large power houses. 

6. Study and development of optimum size, shape, material 
and angle of Horn-gap for protection ot high voltage dia-
tribution transformers. 

II. Assam State Electricity Board: 

1. InCidence of storms and lightning on H.V. 

2. Transmission lines. 

3. Study of soil resistivity. 

4. Single wire earth return system. 

flI. Bihar State Electricity BoaTd: 

1. Study of lightning surges and performance at lightning ar-
resters. 

2. St.udy of insulator contamination. 

3. Study of corrosion of buried steel works. 

4. Study of definite time current characteristics of out-door 
fuses for various weather conditions and study and deve-
lopment at cheap protective device, for 11 K.V. Rural 
Feeders. 

IV. GUjaTat State Electricity Board: 

1. Break-down due to contamination of insulators and steps to 
be taken to eliminate it. 

2. Development work relating to elimination of failure of con-
denser tubes in large power houses. 

V. Haryana State Electricity Board: 

1. Improvement in continuity of supply to- rural and urbanr 
areas. 

2. Voltage regulation and improving the voltage conditions in 
distribution system. 

3. Study of losses in power systems. 

VI. Himarhal Pradesh State Electricity Board: 

1. Study of Wood and Jointed Wood Poles far Rural Lines. 
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2. Induced Melting of Snow by Spraying Coal Dust. 
·VII. Karnataka State Electricity Board: 

1. Study of Lightning Incidence on Transmission Lines. 

2. Study of Corrosion of Ferrous and Non-Ferrous metals in 
natural and artificially Treated Soils. 

3. Study of Insulation of Generator and H.V. Power Trans-
formers under Operating conditions. 

4. Single Wire Earth Return System for Rural Electrification. 

5. Study of Inductive Interference and Corona on Telephone 
Lines and PLC Equipment. 

6. Development of Cheap H. R. C. expUlsion and Dropout 
Power Fuses. 

7. Line Losses in 11 KV and 33 KV Systems. 
·VIIT. Kerala State Electricity Board: 

1. Study of Incidence of StoI'ms and Lightning on Power 
Systems by using Magnetic Links. 

2. Functional Evaluation of Lightning Protection Facilities in 
11 KV Distribution System. 

3. Control of Shrubs and Bushes Growth under Transmissioa 
Lines by Chemical Sp'raying. 

4. Study of Incipient Fault in Transformers. 
5. Evaluation of Full Current in different Sections in Vulner-

able Lines Sections. 

IX. Madhya Pradesh State ElectriCity Board: 

1. Distribution Transformer Failure, Causes and Preventive 
action. 

2. Sin.gle Wire Earth Return Systems. 
3. Evaluation of Line Losses and necessary measures to mini-

mise the same. 
X. Maharashtra State Electricity Board. 

1. Study of Losses in Distribution Systems . 

. 2. Study of Damage to ACSR Conductol'S, Hardware, and 
Line Supports under Severe Chemical Pollution. 
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3. Suppression of Noise in Under-ground Hydro-Power Houses. 

4. Over-voltage due to switching and Load rejection-A com-
puter Programme. 

XI. Orissa State Electri£ity Boord. 

1. Study of incidence and Magnitude-of lightning on Power 
Systems. 

2. Control of bushes and Shrubs Growth under Transmission 
Lines by Chemical Sp'ray Methods. 

3 .• dy of Insulator Contamination. 

XII. Punjab State Electricity Boord. 

1. Study of Incidence and Magnitude of Lightning on Tra.nao-
mission System. 

2. Study of Vibration of Conductors in Transmission Lines. 

3. Elimination of Earth Wire for Voltage up to 132 KV cover-
ing its entire aspect including that of projection. 

4. Study oi the extent of rushint of embeeded structures of 
Towers and other Metallic Supports. 

VIII. Rajastham, State Electricity Board. 

1. To study the Effect of Lightning on OveI11ead Transmission 
Lines. 

2. To study and Evolve Effective Method of E.H.T. Sub-station 
Grounding. 

3. Vibration of Over-head Conductors. 
XIV: Tamil Nadu Etectri:City Board. 

1. Insulator Contamination. 
2. Vibra,tion of Overhead Line Conductors. 

":i,'· 

3. Temperilture Rise of Overhead Condllctors'~ 

4. Corrosion and Tuber..culation of Penstock Pipes. 
5. Corrosion of Insulator Fittings. 

6. Generator InsulationfInsulation Studies of Power Equip-
ment. "If 

7. Line Loss Studies. 
4209 lS-23 



8. Economisation in Rural ElectI'1fication-Provision of 
Magnetic Links. 

9. Relay and Protection Problems. 

10. Reliability Studies on Power Systems. 

11. Improvement of Plant Factor. 

12. Communication and Telemetry. 

XV. West Bengal State Electricity Board. 
1. Measurement of Frequency and Intensity of Lightning 

Stroke. 

2. Use of Insulated Ground Wire o~ H. V. Line of Singlephase 
Distribution and for Tapping of Small Power. 

3. Development of Portable Vaccum Drying out-'Set for Trans-
formers. 

4. Study of Interference on Magneto Telephone Lines. 

5. Study of Distribution System problems; viz. Losses Voltage 
Regulation and Application of Capacitors. 

XVI. Tripura Electrical Circle. 

1. Study of Soil Resistivity. 

XVII. Punjab Engineering College: 

1. Behavious of Grounding System Under Impulse and High 
Frequency Currents. 

XVIII. University of Roorkee. 

1. Investigation of Losses, and Induced currents in Shielding 
provided by the Enc10surers of Bus-bars carrying heavy 
alternating current. 

2. Transient Stability Studies of Power System in Dynamic 
Modelling. 

3. Development of Instrumentation applied to Power System 
Studies and Automatic Control. 

4. Control Co-ordination of Dynamic Statbility of Inter-con-
nected System. 

5. Use of Silicon Controlled Rectifiers of H. V. D. C. Transmis-
sion and Protection of p,rDC Lines. 
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XIX. Elecmcal Eng;:neering Department, I. I. Sc. 

1. Design, Development and Construction of Electronic diffe-
rential analyser 

2. Development of Computer Programming for Power system 
problems. 

3. Development of Static Sensitive Under and Over-voltage re.-
lays nnd development of automatic starting control sche-
mes for induction motors on voltage dips. 

4. Designing, Development and Construction of Solid State 
Hydrid Computor. 

5. Development of Solid State Static Excitation System for 
Synchronous Machines. . 

XX. 1. Radio Interference Measurement on Insulators and Hard-
ware in the design of 400 KV Lines. 

2. Evaluating the performance of Insulators and Lightning Ar-
resters for Operation in Polluted Atmospheres. 

3. Development or 2 Million Volt Van-De-Graaff Generator. 

4. 400 KV Exp'~rimenbl Line. 

5. Studies on Luquid Dialcctrics (Natural Ester Like Caster 
oil Cotton Seed oil etc.) 

6. Clwice of Insulation Level in 400 KV Transmission Lines 
and network. 

7. Lightning Arrester Application for E. H. V.-400 K V. 

8. Development of Voltage Time Characteristics for Rod-Gaps 
Bushings Insulator Strings etc. 

9. Isolator Using Aluminium Contacts. 



APPENDIX XX 

(Vide Para 8.11) 

NEW RESEARCH SCHEMES ON PROBLEMS OF THERMAL 
POWER STATIONS 

The following Research Schemes on problems ot; thermal power 
stations are proposed to be taken up from 1977-78 onwards:-

(i) Abrasive effect of different varieties of high ash coal. 

(ii) Investigation into possibility of setting up of a by-product 
plant in the power system by utilisation of coal mill re-
jects. 

(iii) Use of different grades of steel as I. D. for blades and 
their hard facing to resist erosion. 

(iv) Air conditioning by use of flue gas. 

(v) Utilisation of fly-ash in the power station area or a linked 
mine. 

(vi) Review of the performance of boilers installed in several 
typical thermal plant5 in Eastern States, possible methods 
of improvement upon existing conditions in performance 
and availability. 

(vii) "THERMAL STATIONS"-Devc1opment work relating to 
. elimination of failure of condenser tubes in large power 

house. 

(vii) Combustion problems with different type of coal effect on 
boiler plant and ash handling plant possible methods of 
improvement upon existing conditions. 

I(ix) Optimus solution for various conditions of humidity fA 
bus-duct of power generating units. 

'(x) Measurement of heat rate and methods to reduce the same 
in Badarpur Thermal Station. 

(xi) Pollution control. 



APPENDIX XXI 

(Vide Para 6 Introduction) 
Summary of Recommendations/Observations contaiTlRd in the Report 

Sr. No. 

(1) 

1 

Reference to Para No. 

(2) 

2.21 
to 

2.26 

Summary of Recommend,.,rions/'Observafim:.I' 

(3) 

The Committee noted in their 39th Report 
(1972-73) that as against the additional power 
to be created to the tune of 1.40 MKW, 3.48 

MKW, 7.04 MKW, 6.88 MKW and 4.13 ,'1KW, 
during the First Plan, Second Plan, Third Plan, .md 
the three Annual Plans (1966-69) and the first 
'three years of the Fourth Plan respectively, the 
actual achievements amounted to 1.12 MKW, 2.73 
MKW, 4.52 MKW, 4.12 MKW and 2.60 MKW ill 
each of these Plan periods, resulting in a short faD 
to the tune of 20, 36, 3S, 38 and 37 per cent re~ 

pectively. These shortfalls, ·resulted mainly from the 
delay in delivery of plant and equipment by man .. 
facturers and delay in construction work at site 
which was due to delayed supply of essential mate-
I"iak like steel, cement and paucity of funds etc. 

The Committee, however, find tht the situatiOJ' 
during the Fifth Plan is still more distressing, thou)!h 
·on different account. In accordance with the Ninth 
Annual survey, the Fifth .Plan had envisage" 3n 
additional capacity of 16.5 MKW. That the tnrgr-t 
.wa, first lowered to 12.42 MKW and reduced fur-
ther to 11.90 MKW. ]'his is stated to be due to 
the overall slackening of the econQm.y of the c.oun-
try during tbe last few years resulting in lowering ot 
Il"Owth rate in industrial sector. The progress ia 
nua1 electrifications was a1$O slow which in tura 
bad its repurcussions on the growth trends to some 
.ment. An these factors are stated to have co.· 
tn"buted towards BIN;~ of demand for power 

-------------------------
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from the major consuming sectors, and con;>e4ucnt-
ly the targets for creation of power go}neration 
capacity laid down for the Fifth Plan had to be 
lowered. 

The Committee are not convinced that the low-
ering of the target for additional capacity for power 
generation to be added in the Fifth Plan was at all 
justified. If previous experience is any guide, the 
demand for power both for industry and agriculture 
has been significantly in excess of availability with 
the result that the industry had to suffer long-term 
shut-dowm;/chronic under-utilisation of capacity and 
agriculture also suffered for want of availability of 
electrical energy for tube-wells, pumpsets etc. 

The Committee reiterate their observations made 
by them in paragraph 22 of their Thirtieth Report 
(Third Lok Sabha, March 1963) the above obser-
vations which are as pertinent today as they were 
in 1963 and regret to have to point out that Gov-
ernment do not appear to have learnt the requisite 
lesson from the persistent power shortages which 
have plagued the industrial and the agricultural 6CC-

tors in successive plans and retarded the pace of 
development. 

The Commit<tee are inclined to think that the 
reduction in two stages of the target for addition of 
electric power from 16.5 MKW to 11.90 MKW has 
been done with a view to cover up the shortfall 
that is likely to occur during the Fifth Plan as com-
pared to the original targets envisaged. 

The Committee find that the reasons now 
adduced for the delay in the execution of hydd pro-
jects and other projects are largely the same as have 
been repeated from one ,Plan period to the O'ther. 
This is also iodi,cative of. the fact that hardly any 
perceptible improvement bas been effected in the 
institutional arrangements for survey, inve9tigation. 
preparation of project reports', communication of 
sanction, elliecution etc. with the result that the pro-
jects drag on for years rendering the entire planning 
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for power unrealistic. The Committee cannot to9 
strongly emphasise that at least DOW Governmen& 
should improve the institutional arrangements to bee 
that large power projects which have a vital lole 
and contribution to make towards power develop" 
ment are selected and implemented in the field, in 
accordance with the Plan programme and no slipp-
age on any account is allowed to take place, 

The Conunittee are distressed to note that there 
has been a revision of priorities in taking up certain 
projects, mainly hydel projects, during this period. 
These projects which were envisaged to come up 
by the beginning of the Fifth Plan, failed to come up 
because investigations were not completed 'in res-
pect of these projects or detailed project reports in 
respect of these were not upto the mark. 

The Committ~ note that the hydro-electric poten-
tial of the country was estimated at 42 million KW at 
60 per cent load factor. This assessment is based on 
the Survey conducted in the fifties. The Committee 
were further informed that if the latest topographical 
anu hydrological data for' all the river ba:-;ins and 
the latest technologic;al advances on the possihilities 
of hydro electric dl!velopmcnt arc taken into account. 
the hydro. electric potential of the country would be 

. much. higher. 

Though two decades had elapsed since the last 
assessment, it is ortly now' that Government had felt 
the need for up-dating the old ~ur..vey. The Cpmmit· 
tee understand that a scheme has heen drawn up for 
setting up of a specialised cell in the Central Electri-
city -Authority for up-datillg the hydro-electric poten-
tial of ·the country through a comprehensive national 

" survey .and·,that the Ministry of Energy has conveyed 
·tho' S8flction of the scheme during October. 1977 at 

• ~ " ., "ail eltimatect~ost'of Rs., 30 lakhs. This work of re-
" uaeument ill $Chedul~ to' be completed in five vean. 

The Committee feel that a>nsidering the fact that the 
-"~ ,,~ ." r' lteaI.e.ment ·of hydro.ela;tric potential has alread' 

-, .... -.~ ......: ", .. ! -·~·delayed- for ,long, ·at Jeast the neriod of complet 
I ~ " .""" .. r·""1 , ." .~ m,- the ·afteSlmeRt 'DOW" being undertaken should be 
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as short as possible so that a long term perspective 
plan for development of power could be drawn up 
earlier in the light of the reaS!-l~sSl11ent. They would 
therfore urge the Government to txamine the feasibi-
lity of completing the work in shorter time. The 
Committee would also like to stress that while mak-
ing the assessment of the potential, the possibility 
of development of small and micro level projects 
should not be lost sight of.· The Committee would 
urge that this aspect should be specifically included 
as one of the items to be looked into while assessing 
the potential. 

2.S41t is an admitted fact th·!t the hydro-electric 
power is ultimately cheaper as its operating and 
generUition costs are exceedingly !OW, apart from the 
other benefits accruing from the fact that the hydro-
electric projects are in the nature of mUlti-purpose 
projects. Besides, it is a very clean energy com-
pared to coal and is replenishable. In view of these 
obvious advantages of developin~ the hydro-electric 
potential the Committee had expected that there 
should have been speedier development of this po-
tential. The Committee however, find to their regret 
that hardly 13 per cent of the potential as assessed 
in the fifties had been utilised till the end of the 
Fourth Plan and only about 27.9 per cent of the 
potential is now either developed or under deve-
lopment. 

2.SS 'The Committee note that there have been wide 
disparities in4eve16ping the hydro-electric potential 
in the various regions and States in the country. The 
development of the potential at the end of 1978-79 
region-wise, would be 45:98 per cent in the South-
ern region, 26.~2 per cent in the Northern Region, 
16.60 per cent in the Bastern Region, tS.78 per 
cent in the WestMn Re~n and 0.54 per cent in 
·the North.;Eastern -.e!gkm. Even at the end of the 
lc)~3-84 according to the present indication~, the 
development ~Ie"ould be 70.99 per cent 
In ·the Southern 1IeIfdn, t3!71 per eent in the North-
ern Tt'gton,'29.to··per eeftt in the Eastern region, 
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17.84 per cent in the Wt:slern region and 1.94 per 
cent in the North Eastern region. 111e development 
of the potential in the various States at the end of 
1978-79 would range from 2.13 per cent in Sikkim 
to 142.32 per cent in Tamil Nadu. The Committee 
are greatly concerned at this imbalance in the deve-
lopment of hydro electric power as compared to the 
known potential in the various regions/States in the 
country. 

Thc Committee need hardly point out that the 
availability of power is one of the key fact()r~ in 
the development of a region or a State. It is, there-
fore, no wonder that the States with less availability 
of power are comparatively backward. The Com-
mittee would like Government to pay serious atten-
tion to this aspect and take necessary remedial mea-
sures to correct the imbalance in the development of 
hydro-electric potcntial in the various States. They 
would like that priority in the development of bydro-
electric potential should be given to those State •. 
which are lagging for behind in such development 
in spite of having promising potential and wide gap· 
between requirements and availability of power. 

The Committee cannot llut express their deep 
disappointment that the pJ'Qgress in harnes!ling the' 
hydro-electric potential in the country should have' 
been so slow. The Committee hope that in the vie.' 
perspective plan for development of power hydro--
electric power development would find its due place 
and Government would ,take concerted meuure8 to', 
Itep .p the development of hydro-electric potential" 
ill the various States of the country. 

,The .committee are glad to note that an awant, 
of Krishna Water D;~,~:,t~sTribunal has been JiYell; 
in May, 1976, and ;. has become ponible to accord 
approval to sam!.'! of the projects in the Krishna 
basin. Similarly, :F""l!ment has ako been reachecf 
OIl .lbariq the water, of Godavari buia, IIld ~ 

_______ • ____ • ___ -0 _. __ •• _ ._ •• _ •• _____ ~_ - •• --
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would enable processing of Upper Indravathi JUulti-
purpose project and other projects in this basin. The 
Committee hope that no time should now be lost 
in clearing all the remaining projects which were held 
up due to Krishna and Godavari Water dispute. 

The Committee also note that sharing of watera 
of the Narmada basin is still under adjudication of 
the Narmada Water Disputes Tribunal, whose award 
is awaited. The Committee hope that the Tribunal 
award would be available soon and thereafter no 
time would be lost in finalising the various hydel 
project's in the Narmada valley. 

The CommiHee are, however, distressed to note 
that SOJUe hydro electric projects have been held 
up in the Northern region on account of inter-

State disputes. The Committee note that no solu-
tion is in sight as regards the Mukerian Anandpur 
Sahib and UBOC State IT projects inspite of the 
repeated efforts made hy the former Ministers of 
Energy. The Committee also note that the Thien 
Darn located on river R:wi. is held up due to flimi-
lar disputes between Himachal Pradesh, Punjab and 
Jammu and Kashmir and a]so the States of Hary-
ana and Rajasthan. The Committee view this :-state 
of affairs as extremely "unfortunate as the power 
potential available in the region would remain un-
tapped for long ~riods for",want of suitable solution. 
to the disputes. 

The Committee are dismayed over the helpless-
ness exhibited' by the Cent tal Government SO far in 
the whole :tft'air ofinter~st8te River Water Disputes 
and the indifference shown by the State authorities 

,concerned' in , ~atter 'which has: a vital beari~ o. 
the economic ~en-being ,of the p~le of the area. 
The Committee would like Government to give this 
matter their most serious' consideration. The Com-
mittee at th'e same time ~uld appreciate jf Gov-

:.' ~ . ,. I ~ .. ~ '. '" :,. .._ 
ernment would evolve ~xY .. learly a framework of a 

---'---~'--
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broad policy in regard to these disputes, based 011 
justice and keeping in view the economic interestJ 
of the people so that amicable solutions could be 
found to these problems without delay and a major 
bottleneck standing in the way of development of 
hydel projects and economic prosperity of the re-
gions and welfare of the people could be removed. 

The Coulnlittce would like the Central Govern-
ment and nli other authorities concerned to re-
double their efforts to see that an amicable and 
workabte solution is found about the sharing of 
powl.!r from the proposed 111ien Dam Hydel project 
so that it could be taken up for implementation 
withoyt any further delay. 

The Committee note that a number of hyde] pro-
jects have been sanctioned after 1973-74 and in most 

of the cases, orders have also been placed for generat-
ing plants, I~) yield benefits during the Fifth and Sixth 
Plans. The Committee further note that a number 
of them have already been taken up for construction. 
The Committee wotlld like to emphasise that invest i-
.tions of the hydro projects which are likely to yiehl 
benefits, beyond the Sixth Pian may also be initiated 
and the projects kept re.ady in the pipeline so that 
the same could, be taken up- :without let or hinderance 
at the appropriate tirq~. ~e Committee have been 
stressing the need for per~pective and detailed plan-
ning fcr the next ten to fifteen years and they desire 
that 'Jearning from expelience Govotnment should 
lee that hydel projects in particular are got investi-
gated and a !lhelf· of !ilchenids got ready for selection 
andimplementaticm 110 as, 10 achieve in time the Plan 
targets envisaged. 

-, 
The Committee team ~at there is no obUgt'don 

1U1der . Sec. 30 C1f the ~city (Supply) Act to 
ref#r the hydel projects to. National Comm;tft"e on 
:B1mronmental Planning &" Coordination for clear-
IDee while such a clearance ia the ca.'Ie of thennal 
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power project is obligatory. Even so, the Committee 
observe lIlJt the NaLonal Committee on Environ-
mental Planning & Co-ordination had suggested the 
dropping of the Silent Valley Hydro Electric Pro-
ject of Kerala on account of sub-mergence of virgin 
forest and ecological, disturbances. The objection was 
raised by the NCEPC in 1977 at a time when an 
amount of Rs. 52.21 lakhs had been reportedly spent 
on preliminary works of the project and the project 
itself was sanctioned as early as February. 1973. 
The Committee learn that the NCEPC (National 
Committee on Environmental Planning Co-ordination) 
had stated that they would be able to reconcile them-
selves for the execution of the project provided cer-
tain safeguards were taken in respect of environmen-
tal protection during the course of execution, opera-
tion and maintenance of the project. Kerala Govern-
mont have agreed to provide these safeguards and 
the matter has been taken up with the Department 
of Science and Technology. 

The Committee have also been infonned that thers 
was a suggestion from the adviser (Energy) of the 
Planning Commission in October, 1977 that the hydel 
projects should also be referred to the NCEPC for 
clearance in the same way as thermal projects, and 
that three such projects which have been cleared from 
the techno-economic angle by the CEA are awaitiq" 
clearance of the NCEPC. 

The Committee appreciate the need to enS1lfe 

that the ezecatiOD of powcr,projects does not lead to· 
ecological 1IiIturbances. What the Committee woulcf· 
Jib to emphasise is that .in order to expedite the 
artire prooeIS of approval. J8Dction and execution a 
bydel project should be tabu up simultaneously witlr 
the Central Electricity Authority for clearance from 
teChno-economic angle ad with the NCBPC for 
clelran~ from ec:oIop:at --ale 80 that once the ~ 
ject is cleared from ~ angle, there • 

I 
DO further beld..-p in ~ 'procell ~ aaction ad' 
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execution. The Committee would like the procedure 
in this regard to be settled after due consultation 
with the State Governments, Planning CommissioD 
and the Department of Science and Technology and 
necessary guide-lines issued to all concerned in the 
preparation and approval of future projects. 

The Committee note that one of the reasons for 
overruns in the construction and commissioning of 
power plants has been the inadequacy in investiga-
tions and preparation of detailed project reports. The 
Committee note that guidelines have been issued by 
the Central Water Power Commission for investiia-
tion for river valley projects. A Committee has also 
been appointed to lay down parameters for the pre.-
paration of detailed project report. 

They desire that the Committee appointed by 
Government to revise the guidelines should complete 
their work with expedition so that the authorities can 
be provided firm guidance for investigating and pre-
paring the schemes along the approved lines to faci-
litate selection of p~()jects for the Sixth Plan. 

The Committee need hardly point out that there 
should be a monitoring arrangement in the Central 
Water and Power Commission to continuously review 
the guidelines in the light of experience so as to sup-
plement and modify them as necessary and notify them 
to the authorities concerned contemporaneou.'1ly to 
bring about the necessary improvement. The Com-
mittee also suggest that these guidelines may be re-
viewed at least once during each Plan period so that 
these could provide firm and up to date basis for in-
vestigation and preparation of schemes along appro.-
ed lines for the succeeding plan period. 

The Committee in their 39th Report (1972-73) 
had recommended that Government should examine 

the feasibility of locating Ih· new thermal stlltions 
at the pithcads in the larger economic interest. 
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The Committee have been informed during evi-· 
dence that locating the new thermal ~tations at tho 
pitbeads would be economical from the point of view 
of cost of generation of power. 

Government, it is stated, propose to establish in. 
a phased manner one large thermal station each in 
Northern, Western, Eastern and Southern regions ... 
Feasibility reports have already been prepared fat· 
Singrauli (2000 MW), Korba (2000 MW), Farakka 
(2000 MW), Ramgundam (1000 MW), and Neyvc1i 
(1000 MW). Proposals have been forwarded to the 
World Bank for financial assistance. The Committee 
note that negotiations with the World Bank in respect 
of Phase T of the Project at Singrauli are in an ad-
vanced stage. The Committee have been informed 
that an assistance of 150 million dollars would be 
available for Phase J. The Committee would like to 
be apprised of the outcome of the negotiations, and 
the progress made in the ~etting up of the Singrauli 
Project. 

As regards the Project at Korba, Ramagundam 
and Farrakka, the Committee observe that Govern-
ment have accorde·d approval for setting up super 
thermal power stations for the projects at Korha nnd 
Ramagundam and in respect 'of the super thermal 
project at Farakka, the project report has been pre-
pared and is bcing apprised in the Central Electricity 
Authority for techno-economic clearance and there-
after the project will be processed for an investment 
deciltion. 

The Committee would Hke to emphasise that im-
plementation of all these projects may be taken up 
in accordance with the relative priorities fixed, keep-
ing in view the need for development of the varios 
regions and in accordance with a time-bound pro-
gramme. 
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The Committee note that the thrust of research 
on the solar energy is towards its llpplication to 

rur"l arcas with a view to complement the other· 
fiources of energy. The Committee recommend that 
considering the special significance this source of 
energy has for a tropical and agricultural country 
such as ours, R&D efforts should be intensified to 
make a break-through in this field. 

The Committee also note that some investigations. 
are being conducted in the field of Geo-th~rmal ener-
gy to find its possible uses, but these are at a prel1-
minary stage. They hope this source of energy will 
also receive due R&D attention. 

The Committee also note that Bio-gasis yet an-
other non-conventional source which appears to have 
great potential for development particularly in rural 

areas. Needless to say, the use of this source of 
energy, can be of great help in conserving large quan-
tities of kerosene which is being burnt in rural areas 
for cooking and lighting purposes and easing pressure 
on the demand for power in rural areas. 

The Committee are infonned that at the beginning 
of the Fifth Plan, the number of bio-gas plants was 
about 7,000. A target of one lakh plants was 
set for the Fifth Plan. As against this target, the 
number of plants set up at the end of the second 
year of the Fifth Plan was only 30.000. The Com-
mittee urge Government to take vigorous steps to 
ensure that the target set for the Fifth Plan is fully 
achieved by 1978-79. 

]9 2.120 The Committee would, however. point out that 
the COl't of setting up a small size bie-gas plant 'Which 
is between Rs. 3016 and Rs. 4175 appears to be be-
yond the reach of a common man in the rural parts 
of the country. They would therefore, urge Gov-
ernment to direct their efforts towards reducing the 
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cost at setting up plants tbrougil economy in design 
and enable the villagers to benefit from this pro-
gramme. 

The Committee would like to point out that the 
rapid development of the vast bio-ga3 pOlen-
tial available in the country for meeting the rural 
energy needs, would require establishment of large 
sized community type bio-gas projects. 

The Committee in paragraph 3.189 of their 39th 

Report (1972-73) had expressed their unhappiness at 
the dismally low per capita consumption of electricity 
in the country which was 93 Kwh in 1971-72, com-
pared to the world average of 1200 Kwh. They had 
noted that even at the end of 1978-79, the per capita 
consumption of electricity was anticipated to be only 
200 Kwh as against the per capita consumption of 
1000 Kwh in the USA and 2,000 to 3,000 Kwh in 
Europe. The Committee are very much perturbed to 
note that even the anticipated 200 Kwh per capita 
consumption of electricity by 1978-79 is now not 
likely to be achieved before the end of 1983-'84. 

The Committee are not convinced by the reasons 
advanced by the Ministry that the target of 200 Kwh 
of per capila consumption at the end of the 
Fifth Five Year Plan (1978-79) related to the 
total generation of electricity. Considering that per 
capita con~,umptjon of electricitrr in 17 countries out 
of the 28 developing countries. was above 200 Kwh in 
1974-75 and in 6 of them. it was over 1,000 Kwh, it is 
evident that the target Qf 200 Kwh of per capita con-
sumption by the end of 197R-79, was a very modest 
one. It is regretted that even this modest target is now 
proposed to be achieved by the end of 1983-84. Tho 
Committee need hardly stress that power is an essen-
tial input for agricultural, industrial and economic 
development of the counlry. It is, therefore, impe-
rative that there should be an acceleration in the pro-
gramme for development of power. They would, there-
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fore, like Government to prepare an accelerated pr0-
gramme for the development of power-II'Jdel, thermal 
and nuclear-so as to achieve the target of 200 Kwla 
per capita consumption of electricity at the earliest. 
The Committee have no doubt that if the prograau8 
for development of power is accelerated the target of. 
200 Kwh would be achieved earlier thaD the end d. 
1983-84. 

22 2.142 The Committee further note that there were 
wide disparities in the per capita consumption of elec-
tricity between the various State/areas at the end of 
the Fourth Plan. The per capita consumption iJa 
1973-7 4 (i.e. at the end of the 4th Plan) ranged from 
6 Kwh in Tripura, 8 Kwh in Manipur, 21.2 Kwh ia 
Assam to 197 Kwh in Punjab, 170 Kwh in Maha-
rashlra, 1 S4 Kwh in GUjarat. The Committee regret 
to observe that determined efforts do not apear to havo 
been made in this' regard. They note that the additioDl 
to the per capita ~nsumptiob of electricity during the 
Fourth Plan period were not made to the desired 
extent in the low per capita consumption States/areaL 

• The Comm!ttee strongly urge that effective measure. 
may be taken 1:tr Government to reduce these wide 
disparities by according higher priority to the genera-
tion, transmission and distribution of power in such 
areas with potent!al consumption for industrial and 
agricultural development. 

23 2.143 The Committee would further like to point out 
that lack of availability of power acts as a constraint 
on the growth and development of rural and semi-
urban areas. It is well known that there is high con-
sumption in metropolitan and big urban areas. Tho 
per capita consumption of electr:city at Delhi and 
Chandigarh was 316 and 425 respectively against tho 
All India avera~e of 108.8 Kwh in 1975-76. The 
ea~r availability of power in these big cities has been 
one of thl" m:tin facto~ fnr I"onl"entration nf indus.-
tries and employment potential in these areas result-
ing in migration of population from rural areas to 

---------_._. -. --.---- .-~--.---.-.-

4209 L.S.-24. 
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these ccntres. The Committee consider tbat in tho 
iDterest of development of rural and semi-urban areas, 
it is imperative that power is made easily availablo 
in the rural areas. They would, therefore, like Gov. 
ernment to give high priority to malee power available 
to these areas iii' the interest of integrated rural d:vc-
lopment and creating employment potential thero. 

The Committee would like the Government to 
keep a careful watch on the losses arising out of 
force outages, equipment Rnd auviJiary constraints 
and bring tbem down through vigorous implementa-
tion of the measures wbicb are stated to have been 
taken such as reduction in down-time, modernisation 
of maintenance procedures adequate preventive main-
tenance of units and auxiliaries and employing proper 
working procedures in case of forced outage to bring 
back the unit on outage to service at the earliest. 

The Committee hope that plant by plant review 
be undertaken of the forced outages, partial outages, 
and constraints on output of the plant by the technical 
experts to diagnose the problems and find urgent 
tecbnical solutions the above review would be com-
pleted at an early date and the quality and perform-
Inee of power stations improved so as ~o ensure maxi-
mum output from the existing capacity. 

The Committee note that as aga lnst the targetted 
additional installed capacity of 9.26 million KW 
during the Fourth Plan period, the actual addition 
was onlv 4.16 million KW .. resultin.~ in a shortfall of 
5.10 million KW and in percentage terms, the achieve-
ment had been about 4S per cent. The Committeo 
observe that apart from increase in the cost of pro-
Jects due to escalation in prices and increase in labour 
costs, the other main reasons for the' shortfall were 
inadequate inve!ltigation and deficiencies in project 
preparation, delays in availabili~ of eS!lential con-
Itruction materials and funds, delays in obtaining 
plant and equipment and organisational/mana~ement 
deficiencies. The Committee need hardly point out 
dlat with greater care in planning, greater determina-
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tion to JmpJement the schemei and necessary coordi-
nation with concerned authorities th~e difficulties 
could havo beeD easily overcome. The Committeo 
hope that Government have learnt the lessoQl from 
their past experience and would ensure that at Jeasl 
in future such short-comings do not hold up commis-
sioning of power plants according to the stipulated 
schedules and the country is not denied the availabi-
lifrJ of power which provides vital sinews for industrial 
and agricultural advancement. 

The Committee find that in 80 far as Fifth P1aa 
is concerned, the target for additional installed capa-
city of 16.55 million KW as originally envisaged in 
the draft plan document has beetJ. Bteeply scaled down 
to 12.5 million KW. 

The Committee note that during the first two yean 
of the Fifth Plan, the capacity added was only 3.52 
million KW and during the third ryesr viz. 1976-77. 
the target was 2 million KW. The Committee observe 
from the Annual Report of the Ministry of Energy 
(paragraphs 3.35 ., 3.37) for 1976-77, that out ot 
this targetted additional capacity of 2 million KW. 
only a capacity of 0.64 m~lIion KW till 30th Novem-
ber, 1976 bas been achieved, and the construction 
workS of some of the projects scheduled for com-
missioning during that year with capacifr; totalling 
1.276 million KW were still at various sta~es of com-
pletion. The Committee would lite to point out th-
even if the target of 2 million KW were achieved 
during 1976-77, the balance additional capacity left to 
be built up during the last two years of the Fifth Plan 
(i.e. 1977-78 and 1978-79) would be about 7 million 
KW. 

The Commlttee have bd~lf -assured by the Ministry 
of Energy that no sbortfall is expected in the achieve-
ment of the revised physical target -during the original 
Fifth Plan period (i.e. 1974-75 to 1978-79). The 
Committee have no doubt that Government are fully 
aware of the smpendous nature of the task before 
them, namely. of adding a capacity of more than 7 

. ---_._- .-., .. -.-.~------- .•. ---
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_ion KW in the last· two years of the original Fifth 
Plan· (i.e. 1977-78 and· 1978-79) against a likel1 
achicvemcilt of S.2 million KW during the first three 
,ears of the Plan. Needless to s:rJ. that if the target 
is to be fully achieved, Government will have to r~ 
"ouble their efforts and ensure that there is no com-
placency or slippage at any level and bottlenecks, if 
any, are immediately, identified and removed through 
a system of strict DlODitoring of the projects under 
construction. 

The Committee note that at the Centre, tho 
monitoring of the power projects under construction in 
the Central and State sectors is being done by the 
monitoring of the power projects under construction in 
the Central and State sectors is being done by the 
CEA. The Committee have been inFormed that a 
proposal for setting up a full fledged Construction Mo-
l1itoring Organisation in the CEA, has been approved. 

The Committee need hardly emphasise the impor-
tance of construction monitoring, part~cularly in thO 
context of the shortfall in achieving the power gen~ 
ration target in the Fourth Plan. The Committee 
trust that with the strengtbening of the monitoring 
organisation at the Centre, all avo~dabte delays in thO 
construction and commissioning of power projects 
will be eliminated. 

The Committee are, however, di~tre~,sed to find 
that the arrangements for monitorin,;! at State Elec-

tricity Board level leave much to be desired. 
The Committee need hardly point out that a 

majority of the bottlenecks tbat arise in the implemen-
tafon of projects could be to a verrJ large extent 
avoided or remedied by timely adion through effective 
monitoring at project level and upwards and through 
close coordination with the Central !Electricity Autho-
rity. The Committee urge the CentraT Government to 
pursue this matter vigorously wIth the States and ensure 
that proper monitoring arrangements exist for atl indi-
vidual projects so that no avoidable delay occun ttl 
their commissioning. ._.--------'- -- - ... -.-.-----.--~-.-.-.. - -- ._" .-.---- -_ ... 



(1) 

29 

(2) 

Z-204 
" 

to 
2.206 

(3) 
-,-- ---,,--- - -"" -------'.-----

'{he Committee note that no time lChedule hal 
been laid down tor examinatWn and clearance 01 
power projccts. The Committee have been inform-

ed that it was difficult to make any comment on tho 
impact of time taken in project preparation an" 
clear:mce on the cost of the project. The Commit-
tee observe that as per provisions of the India 
Electricity (Supply) Act every scheme estimated to 
involve 8, c:apital expenditure exceeding Rs. 1 crom 
is required to be submitted to the Central Electri-
city Authority for its concurrence. This AuthoritJ 
carries out dotailelli techno-economic examinatioD 
of the project to make sure that it is justified OD 
teclmo-economic considera!ions before givin, con-
currence. The scheme is discussed at the full meet-
ing of the C.E.A. and the representatives of the 
Planning Commission is co-opted as a part-time 
Member of the C.E.A. when the project is discu .. 
sed. The C.E.A. then conveys its approval to tho 
Ministry of Energy who then approach ~he Plannin. 
Commission for formal approval to the inclusion of 
the project in the Plan. 

The Committee find that in the case of 7 pro. 
jects technical examination was completed withiD' 
a year, in the case of 13 projects, it took betweeD 
one and two years and in the case of 18 projects, 
the time taken exceeded 2 years and in a few cases 
it took 6 years and morc. While the Committee 
realise that the process of technical examination cI 
projects 'takes time, they do not see any justificatioD 
for taking more than a year in this proces~; as pre-
paration of proJect reports may have already taken 
its own time. The Committee feel that the Ministry 
should streamline the procedure for technical exa .. 
mination and issue guidelines indicating in de>aiJ 
about the kind of technical and other relevant data 
whiCh should be submitted by the State Gavem-
ments, 80 that aD avoidable deJa,.. in obtainlJII 

------ --- ------------ ,,-----,,-"" 
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clarifications are obviated and the projects are 
cleared for investment decisions expeditiously. lhe 
Committee would like to be apprised of the steps 
taken in this resard. The Committee need hardly 
emphasise that delays in the preparation of project 
reports and their sanction result in escalation ot 
costs, apart from belated supply of power. The 
Committee would also like to emphasize that when 
a project is once cleared by the Central Electricit, 
Authority from techno-economic angle after a full 
and detailed examination with which representative 
of PlanninS Commission is also associa·:ed there 
should be no case for reconsideration of the Pro-
ject from techno-economic angle by either the Mi-
nistry of Energy or the Planning Commission and 
the clearance given by the Central Electricity 
Authority should be treated as final. 

The Committee note that 80 far as Central 
Hydro-electric Projects are concerned, the consti-
«Ilion of the Control Board for Central Hydro-
electric Projects and the procedures adopted by it 
have helped in processing of the proposaJs and in 
issuing of formal sanctions after decisions are taken by 
the Control Board. The Committee hope that the work 
relating to the projects in the Central Seo'or would 
be processed smoothly and the plants commission-
ed within the target dates. 

The Committee note that deJ<l] in delivery 
schedules and supply of defective equipment "y 
BHEL is stated to be partly responsible for delay 
in the commissioning of power plan!s. 

The Committee are constrained to observe that 
the continued delays in the deliveries of equipment 
Bre a pointer to the fact that there has not been tho 
neces<;arv coordination between the BREL on the 
one hand the Pro;P.Ct authorltiesiState Electricity 
Boards and the C.E.A. nn the other. The Commit-
tee are unable to apprecIate why such a vital mat------------- ----_._---
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ter was not at:eoded to in time. The Committco 
would like Government to take suitable remedial 
steps so as to ensure that the orders are placed on 
BHEL well in advance and delivery schedules 
worked out in a phased and realistic manner. Tho 
Committee have no doubt that through strict moDi· 
taring and effective coordination at various levell 
concerted measures would be taken to ensure that 
the supplies are made on schedule by BHEL aDd 
arrangements are made to inspect the equipmcnta 
before despatch and later before installation at the 
projects. The Committee would like to be apprised 
of the concrete step taken in tbia, reprd 

I/~- .,," ( 
The Committee were informed that· ~ ina 

quite a lot of silt flow in tbe Himat'lyan rivers ,nd 
in addition there were alof of boulders which caus-

ed severe damage to turbines.,>; The Committee 
would like Government to ensule that suitable 
safeguards are taken to obviate damage from lilt 
and boulders to the turbines and other equipment 
in Lower Lagyap Project. 

The Committee further Dote that Kosi Pr0-
ject has also to contend with heavy sUtage problem. 
The Committee were informed that in 1973. Y. JC. 
MOOI'thy Committee into this matter and 
made certain The Committee 
understand that silt the Kosi canal 
which had become acute 1973 has s:nce been 
considerably moderated. Committee w('uld 
like to urge that the made by the 
Moorthy Committee should ted early 
so that the silt may not illI~,UWIO 

in this project. 
. ., 

34 2.23S The Committee feel thl, these phenomena 
should have been known at the investigation stn~ 
af the various !,foiects in the Himalavan rellion. 
They regret that adequate steps were not taken in 

" 
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time to prevent boulders and silt causing damago 
to the tUl'b~ of these·' projects. The Committee 
,vould llko (lo\lClnment to undertake an overall 
,!JI;Vey ,of all tbe projects which are pronc to the 
problem Q{ sUt andprovidc necessary safeguards 
in ,lime to mitigate it. The Committee hope that 
~e DeW projectJ which are likely to face this prob-
~ would have in-built devices to prevent silt eta •• 
causiDl dama&c to the power cquipment. 

2.264 The Committee note further that a number of 
to measures have been taken to augment the availability 

2.267 of power in the country and ensure rational and 
equitable distribution with a view to meeting the essen-
,tial requirements of all the priority sectors of econo-
my. Inspite of the steps stated to have been taken 
by Government, the Committee cannot help obsc~ 
ing that the position is still far from satisfactory. 

The Committee have been informed that the re-
quirement of power in the years 1974-75, 1975-76 
and 1976-77 was 77600. 83508 and 88489 Gwh. res-
pectivel:J. and the availability during these years was 
66647, 74909 and 83365 Gwh. So far as the remain-
ing two years viz. 1977-78 and 1978-79 are concern-
ed, the anticipated requirement during these yeaI'J 
would be 100260 and 111891 Gwh. and the availabi-
Ilty would be 93734 and 109040 Gwh. The Com-
mittee would also like to point out that there is not a 
.in~le State or Union Territory in the country where 
the ~ of power has kept pace with its require-
mebts' and what causes more concern is that the short-
_gets 1iketU to persist for the years to come. 

The Committee note that particularly in the States 
Of' of Haryana, Uttar Pradesh, Punjab, Madhya Pradesh, 

'<.:-~~ ""~'" Mahara<;htra. Rajasthan, Karnataka. Tamil Nadu and 
West Ben!!al. the gap between the availability and the 
anticipated requirement at the end of 1978-79 wilt 
continue to be yen' wide. 'Thus the total power pic> 
ture that emerges is one that cannot but causes great 
deal of anxiety. 

-.-~.--.- ,_. __ .. - ~ ...... -_ ... --~--
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Tho Committee find that accordiD, to present in-

dications, the installed generating Cafl.ACily at the -:nd 
of March, 1978 is expected to be 24,000 MW, where-
as the lOth Annual Power Survey had anticipated th= 
installed capacity as 25004 MW at the end of 1977-
78. According to tbe assessmeut made by the 10th 
Annual Power Survey, the energy requirements for tho 
years 1978-79 would be 111796 MKWH which il 
likely to go up to 185064 MKW H at the end of 
1983-84. Bosed on these projections of requirements 
of energy made by the 10th Annual Power Survey, 
the Central Electricity Author:ty has made a study of 
the capacit.y requirements of power and accordin& to 
their study a capacity of 22,000 MW will have to bo 
added in the next five years (i.e. 1978-79 to 1982-83) 
to meet these requirements. The projects for genera-
ting this additional capacity have been identified. 
A Working Group has been constituted to formulate 
the power programme for this period, and the power 
plan for 1978-79 to 1982-8:1 is still under formula-
tion. 

The Committee observe from the study carried 
out by C.B.A. that the projected additional capacity 
of 22000 MW, the Oil-going schemes and the sanc-
tioned schemes would together provide 16467.5 MW 
and for the rest certain JmV' hydel and thermal pr~ 
jects wilJ have to be cor.l5idered: 

The Committee also note that the basic objective 
of the power plan for 1978-79 to 1982-83 is to 
acbieve self-sufficiency in the next seven years. While 
the Committee welcome the objective of the Govern-
ment fo achieve self-'!uffickncy in power in the ne~t 
seven years, thcq cannot help observin,1! that in thi. 
field the past perform:mce had not been inspirin~ or 
encoura~inl!; to lend optimism regarding achieve-
ment of this obje<:fve. There had been wide gap' 



(1) 

~7 

(2) 

2.284 
to 

2.286 

(3) 

between targets fixed and the actual achievement in 
Plan after Plan. The Committe~ have dealt with in 
this matter elsewhere in the Report. It would suffico 
here to point out that all impediments noticed in tho 
past coming in the way of achieving the declared goalJ 
will have to be ruthlessly removed so as to ensuro 
that the targe:s once fixed are achieved in full with-
out fail. The Government will have to ensure that on· 
going schemes and the alr~ady sanctioned schemes arc 
completed by the target schedules which would pro-
vide as much llS 16467 MW of power. The Com-
mittee need hardlrj emphasise that the funds for tho 
schemes wiU have to be provided on an assured basis 
Ind adequate organ ;gational capacity created and de-
veloped well in tim'! to sustain the tempo of progress 
and that there shoulrl be close and strict monitorinl 
of the project sched!.lles in close coordination between 
the concerned authorities and above all an unwaver-
iDr determ ·Datio., to al!hieve tile t:1fS!et~. As regnrdl 
new schemes, t!1I!Y 5hQ,lId tJC Stl selected that the b:ne-
fits of these schemes do become available within the 
IeveD years period. 

The Committee need hardly repeat that power 
being the basic infra-structure for the ov~rall develo~
ment . of the econo'11Y Government would glve tho 
highest pri,:rit~ to this core SectOT nnd therelry provide 
the necessary impetus for the rapid growth in indus-
trial and agricultural fields. 

The Committee would like to point out that there 
is a c'ear s·atement made by the then Minister Ilf 
EnerQy in the Lok Sabh~ on 4 November, 1976 

that the Government are interested in 'evolving a na-
tional power policv·. It appears to the Committee that 
there is some mixoo b~tween having a National 
Power Policy and a National Energv Policy. While 
admittedly. N'wer heing a source of enerey It wouJcf 
be covered by National Energy Policy. the Commit-
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tee have to point out that Government as such havo 
not brought out any White Paper or offici.tl document 
lpelling out in detail even the National Energy Policy. 

What is available, is a statement which has been 
laid on the Table of Rajya Sabha on 12 August, 
1976 by Government in response to an Unstarred 
Question asking for details of decisions taken by Gov-
ernment on the report of the Fuel Policy Committee. 
A perusal of the detailed statement laid on the Tabl. 
indicates that in the case of power the Fuel Com-
mittee had relied on whatever limited data was mado 
available to them by the Central Power Commission. 
nuclear power authorities etc. They had clearly point-
ed out in several places the need for further investi-
gation and survey with a view to update the data and 
prepare perspective plans in depth. This does not 
appear to have been done. Besides, the Committee 
consider that the National Powee Policy should cover 
in detail the role allotted to hydel, thermal and nu-
clear power, having regard to the overall economiCi 
of their generation, transmission etc. The power re-
quirements particularly for industrial development of 
backward areas and rural areas for the next 20-25 
years have also to be projected in some detail in tho 
National Power Policy. 

The Committee feel that it would have been more 
appropriate for Government to' have brought out a 
White Paper on Energy so that there was a nation-
wide debate on this matter which has a direct and 
intimate bearing on the developmental requirements. 
The Commit-ee in this connection note the statement 
of the Minister of Energy made io Lot Sabha on 14 
luly. 1977 in rentv to the discussion on Demands for 
,Grants of his Ministry that "we are preparing an ac-
tion p1ao for acfdinq to installed capacity with a vi"w 
to achievin~ self-sufficiency in meetinl!' the power cf'!-
mands at leac;t bv fhe end of the Sixfh Plan. ,. The 
Committee would like Government to bring forward 
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a White Paper on National Power Policy at the earU-
est which would cover inter alia the projections of 
power requirements for the next 20-25 years and. 
the extent to which these requirements would be met 
by hydel, thermal and nuclear power etc. The Whito 
raper may be placed in time before Parliament so 
that there is well informed discussion both insido 
and outside the House. 

The Committee note that in pursuance of the 
recommendation made in their 39th Report (1972-

13), regarding advance action to be taken to finalise 
the generation and load demand of various regions 
and undertaking extensive studies to decide the im-
portant trunk lines within the States as well as the 
lnter-State/Regional lines, Government are stated to 
have completed power flow studies corresponding to 
the load and generation conditions envisaged in 1980-
81 and identified important trunk transmission line. 
at 220 KV and 400 KV to be constructed in the 
States as well as in the inter-State/Regional lines for 
all the regions. 

The Committee further note that a Task Force 
for Transmission and Distribution Programme for the 
Fifth Plan had been set up to take into account the 
programme and details of power generation and sys-
tem loads in the Fifth Plan and beyond. The Task 
Force had made a number of recommendations relat-
ing to building up planning and design capabilities in 
the CW&PC (now CEA) and the State Electricity 
Boards, and data collection. The Committee noto 
that the Central Electricity Authority is being re-or-
ganised and strengthened with a view to enabling it 
to effectively guide and promote the power develop-
ment programme in the country of which transmis-
sion and rllstribution is an inte~l part. A ~eparatl" 
organisation has been created in the Central EIectrl· 
efty Authority for undertaking power !;ystem studie!f 
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and framing guidelines for systems planning in ret-
pect of the transmission net work. A separate post 01 
a Member (Power systems) has been created in the 
Central Electricity Authority. 

The Committee have been informed that though 
aenerally. the transmission network is ready for eVil-
cuation of power by the time the generating stations 
are commissioned, there have been cases where the 
construction of the transmission lines has not pro-
eressed aecording to schedule. The Committee are 
surprised that in a country which has been io continu-
ous grip of power famine, leading to halting growth 
in the industrial and agricultural sectors, a situation 
should have been allowed to develop in which the 
transmission network did not progress according to 
scheduled resulting in delayed evacuation of power 
from the generating stations. That such cases should 
have arisen at alt is an ample proof to show that in 
the scheme of power development, transmission/ dis-
tribution systems have not been properly integrated. 

The Committee note that the power systems or-
ganisation is proposed to be strengthened to undertako 
studies on high voltage transmission system and dis-
tribution planning. They desire that these studies 
may be undertaken at an early date to facilitate effi-
~ient and economic execution of high voltage trans-
mission and distribution scheme!!. 

The Committee note that for creation of suit-
able organisation at the Centre to coord:nate tho 
procurement and supply of key material and eCHlip-
men!, Government have a celt dealing with the time-
ly availability of controUed and non-control1ed item!! 
required for 'tran!;mission and otherwise. The Com-
mittee stress that the ceU responsihle for d~~lin~ with 
the supply of key materials ~hould ma;ntain greaetr 
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coordination with the State Electricity Board and 
assist them in timely procuremcnt of materiala for 
transmission and distribution systems. 

The Committee no:e that the Task Forc:c tor 
Transmission and Distribution Programme in their 
Report had also recommended that the Trunk Trans-
mission lines at 220 KV and above proposed to be-
taken up during the period 1974-75 to 1978-79 
might be finalising in consulta'~ion with the Statcs' 
representatives and that the construction and comp--
letion of the various lloks should be planned so as to 
.trictly match with the commissioning dates of the 
connected gencration schemes. The Committee noto 
that these transmission lines had been finalised in 
consultation with the State Electricity Boards and 
and construction and completlon of these lines had 
generally been planned in such a way that they mat-
ched with the commissioning of various generating 
units. The Commitee would like a close watch to 
be kept On the actual execution of the programmes 
for the construction of the transmission 1ine~ and dis-
tribution net work sO that there are no slippages and 
their completion is synchroinised with if net com-
pleted welt ahead of the commissioning of the con-
cerned generation schemes. 

'2 3.24 ' The ComTRittee note that a power systems 
Monitoring Directorate has recently started function-
ing in the Central Electricity Au'hority to monitor 
the progress of the trunk transmission lines and inter-
State/RcJ!ional lines under the construction and to 
"ender assistance to the States in removing bottle-
necks, if any, so as to ensure the timely completion 
of these lines. The Committee would like to judge 
the workin~ of the Monitoring Dire<:torate by the rc-
suIts it achieves of ensuring that the transmission 
lines f~r the projects under construction are comple-
ted well before the commiss!on;n~ of tbe projects. 
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The Committee note that necessary power sys-
tem planning studies have already been initiated in 
10 far as the transmission programme for the Sixth 
Plan is concerned and that the States are being asso-
ciated with these studies at appropriate stages with 
a view to enable them to simUltaneously formulate 
their plan proposals within the overall framework 
of EHV net work evolved. The Committee note 
that advance action has been taken for planning tho-
transmission programme for the Sixth Plan in con-
sultation with the State Authority. They have no 
doubt that such an arrangement should enable the 
formulation of well thought out transmission pro-
arammes and their clearance and implementaiton iD 
time. 

The Committee in their earlier report in 1973 
bad expressed their distress at the high incidence of 
18 to 25 per cent of transmission/distribution Josses 
in tbe country, compared to 5.7 to ·12 per cent in 
other countries. The Committee are of the view that 
imbalance In the planning of generation vis-a-v;" 
transmission and d1stribution and investment in 
transmission/distribution facilities not being upto the 
desired level were some of ,the factors responsible for 
such bigh losses and recommended a continuous 
watch over efficiency of operation in generation, d~s
tribution and transmission system. They also drew 
attention to the points of action recommended by the 
Power Economy Committee in regard to improve-
ments in the transmission and distribution designs to 
reduce such losses. 

The Committee observe from the replies of tho 
Government that the main reasons for losses were 
inherently low power factor of agricultural pumping 
loads and long lengths of sub-transmiss:on and dis-
tribution Hnes in the rural areas, and that wherever 
there had been extensive rura' electrification, tb. 
power losses were found to be high. 

- .. _- ------------.-- .. -------------~.--- -" -'-."- .. _----
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The guidelines issued b:J Government to the State 
Governments for reducing transmission distributioa 
losses include (i) setting up of spec!al units in tht 
State !Electricity Boards to prepare schemes, (ii) am-
endment to the conditions of supply to make it obliga-
tory on the part of consumers to instal shunt capa-
citors {which would bring down the Joss to 50 per cent 
before new connections are given, (iii) election of new 
tran~mission Jines and sub-stations to reduce over 
loaded lines etc., and (iv) measures to prevent pilferage 
of energy and tampering of metering equipment etc. 

The Committee also note that the Rural Electrifica-
tion Corporation has granted loan assistance to Statet 
to the tune of'Rs. 10.74 crores for 55 system improvo-
ment schemes till November, 1976. 

The Committee would have been happy if all these 
Bnd other measures stated to have been taken bJ 
Government had brought about substantial reductioD 
in th~ transmission/di~tribution tosses, which the 
country can ill afford in the context of our critical 
energy sifuation. The Comm!ttee, however, find to 
their dismay that since 1970-71 the losses instead of 
coming down have been rising every year. Tn 1971-
72, they were 18.75 per cent, compared to 17.5 per 
cent in 1970-71. then rose to 19.94 per cent in 1972-
73. registered further increase in 1973-74 when it 
stood at 20.4(; per cent and further rose to 20.48 per 
cent in 1975-76. 

The Committee have noted the c1alm of Govem-
ment that the percentage increases in losses during 
tfIese (Iears have shown a downward trend inspite of 
large scale rural electrification and pumpset cnorgisa-
tion pmj!rammc. indicating thereby that the measures 
taken httd the definite impact in arrestin~ substant~at 
increase in los<;es. The Committee are not convin-
ced bv the claim made bv Government. They feel 
that the losses are very hil!h and with effective mea.-
sures could be brought down considerably. The 

---------_._-------------------
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Committee; would, therefore, like Government to tak.e 
determined DlCa$Ures to briDi down the losses to 
14 pei: c~qt wbtc~ is the sugested limit to whi~h 
losses could be reduced at tbe earliest so that morc 
power is available for agriculture and industrial pur-
poses frOftl the existing systems. , 

The CoOimlttee ilre also surprised to note that 10 
tar, no study bas been carried out to determine the 
optimum ttveJ to which the losses tn transmission/ 
distribution can be reduced. The Committee wou:d 
suggest that Central Government should urge each 
State Government to determine, after a study in 
depth, the optimum level to which such losses could 
be reduced in the power systems and take conccrted 
measures to reach this level. 

3.63 The Committee note that already the Central 

47 3.64 

48 3.65 & 3.66 

Government are extending loan assisfance through the 
Rural Electrification Corporation for strengthening 
and improving the systems. The Committee feel that 
what is required now is the formulation of time-
bound programme by each State urgently to bring 
down the losses to the optimum level on the basil' 
of the guidelines issued by Government aod to take 
concrete and concerted measures to implement such 
programmes. The Committee would like to be ap-
prised of the details of such schemes drawn up by 
each State Government/State Electricity Board and 
the step!' taken to implement the schemes. 

The Committee would also like to reiterate their 
eartier recommendation regarding making responsible 
an oftker of the level of a Divisional Enllineer for 
watching and reporting the performance of tbe 
system under his control in respect of losses, and 
~ould urge the Government to take up the matter 
with the State Governments/State Electricity Boards 
in this behalf. 

Tile CoOlmitte~ would also like the Central flov-
ernment to review the steps taken by States in 

---------~-----.- -_._-------------- - ---
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preventing piferage or theft of power and urge upon 
them to strengthen the vigilance machinery and 
provide for technical safeguards to prevent tampering 

. with meters etc. 

The Comrifittee regret to observe that the thefts 
of transformers and other Departmental materials~ 

cO!1tinue to occur on large scale in spite of the 
measures stated to have heen taken. In terms of value 
of the ma~crials stol~n the Committee find that it 
was as high as .Rs. 19.46 lakhs 'in West Bengal, Rs. 
12.791akhs in Haryana, 'Rs. lO.H> ]akhs in Tamil Nadu 
and so on in the year 1975-76. The Committee 
feel that it is hi~h time that concerted measures are 
taken in close concern with the State Police authorities 
to pre\ent such thefts. The Committee would also 
suggest that· necessary technological innovations should 
be found by which removal of transformers or their 
parts is mauc difficult if not altogether impossible. 

The Committee note that Load Despatch Centres 
which are required for "controll~ng a system compris-
ing n number of generating stations, a grid net-work 
and load centres" have been set up in all States except 
Jammu and Kashmir, Himachal Pradesh, Haryana. 
Assam, Manipur, Meghalaya. Nagaland anu Tripura. 
In these States the need for such Load Despatch Cen-
tres has not been feIt so far. The Committee hope 
that Government will periodicaU? review the ques-
tion:ng of setting up such Centres in these States 
also in the light of the future developments, and take 
speedy measure, to establish such centres if the situa-
tion so warnlOts. 

The Committee further note that in order to 
facilitate in regrated operation of systems on a Regional 
basis and to coordinate the activities of the States! 
SY!ltem Load Despatch Centres for ensuring optimum 
utilisation of generation and transmission facilities in 
the region. regional Load Despatch· Centres are re:' 
quired. Th~ Committee find that so far the Govem-
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mcnt have established only Interim Regional Load 
Despatch Centres in the Northern, Western, Southern 
and Eastern Regions and one such Centre in the 
North':'Eastern region would . also be commissioned 
soon. As regards permanent' 'Regional Load Des-
patch Centres. are cqncerned, the Committee were 
earlier informed that the bulk Of the work pertaining 
to the estab~ishment of Regional Load DespR~ch Cen-
tres would be completed during the Fifth Plan period. 
The CQmmi~tee were also .informed ,that while, the;. 
first p~ase of, the Soutpern' Regional C~n;rc ~uld 
be commissioned ~n December, 1976, and the second 
phase in 1970, the Centres. in Northern, Western 
aod Ea'itern Regions would be in operation by 1980-
81. The Committee, however, find that while tho 
first phase of the Southern 'Regional Centre was ex-
pected to be commissioned ,"in about two months 
from December. 1976", specifications for equipment 
for the Regional Load Despa~h Centres in North-
ern, Western and Eastern Regions were still stated 
to be under preparation and procurement action for 
the equipment .would be initiated by floating of ten-
ders under the IDA Transmission Credit after the 
specifications were ready, The Committee need 
harcl1v strec;s the importance for setting up of Regional 
l.oad- Despatl'h Centres at an early date. The Com-
mittt'e trust that Government wou1d ensure that 
these permanent C.entrl!8 would be in operation by 
the targetted tim" namelv t 978 for the Southern 
Region and 1980-81 for the other three Regions, 

The Committee note that a 'National Despatching 
Centre which would be responsible for coordination 
of the activities of the Regional Load Despatching 
Centres and regulation of inter-Regional Power Ex-
changes is PlOposed to be eWiblished in Delhi. Phase 
I of this Centre is estimated to cost Rs. 67.47 lakh~, 
which includes a p"ovislon of Rs. J 2 lakhs made in 
the annual plan for 1977-78 for purchase of land. 
According to anticipations. the total estimated CO!!t 

------------------- -
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of the scheme under Phase II would be Rs. 6-7 crores, 
though the estimates forithase II have nol been pre-
pared as yet. ~e funds tor this Centre would be 
provided by tbe Central Government. The Commit-
tee ill-lc that aft formanties necessary for the establish-
ment of the National Despatch Centre should be 
cleared aDd suitable steps laken to initiate work on 
this Centre expeditiously . 

The Committee note Unit in setting up the regional 
grids, ~ only tangible j;togress that has been made 
to fat relates to the tirst pfrase of the Southern Re-
gion. Government expect that the second phase of 
the Southern Region would be completed in about 
!WO ~ears from now. In the case of other three re-
gions, namely Northern, Western and Eastern regions, 
the Committee observe that Government is yet to 
aequi'l'e land in the Northern and Western Regions. 
The Committee have also been informed that the 
preparation of specifications of the equipment would 
take one year and the supply of equipment would 
take another two years. According to the Govern-
ment, tbe four regional grids would come into opera-
tion within foul' years from now. 

The Committee are distressed to note that in an 
important matter such as establishment of regional 
grids, Government shook! have allowed such a long 
tin1e to elapse and even then the prelimin~ries for 
setting up 50ch Orids have not been cleared so t~r. 

The Committee trust that Government would expedite 
matters and set up the Regional Grids within the short-
est posslbte time and take necessary steps to inter-
connect these Grids to form a National Grid ultimate-
ly, so that the periodic power famine in certain re-
gion; cl1tlld be overcome. 

53 4.44 t() 4.46 The CODtllHltee "' paragraph 5.45 of their 39th 
Repol"f 0972-73) noted that out of the 3~ inter-State 
links taba 119. 24 lines would be completed during 
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the ~h Ptaa peffod IIId ttte remaining lines within 
the. aut year or CWo. 11Ie Cbmmittee in paragraph 
'At of tbeir "pert espi'Clled their unhappiness at 
the ladt of tnthulium oR the j)art of the State autho-
nti. to )IQIRIe -the iDteHraumission programmo 
~y eve. tboughthe Centre had decided to 
pnmde 100 per cent 'leen _stance to States under 
cCDtrlHy apouored IdIclMS outside the State ceiling 
for conatructiGb of various iater-State links during the 
Fourth Plan period. 

The Committee are informed that out of 24 line~ 
tBl'!eU«t for completion ~uting the Fourth Plan 
pcnod. ODly 8 lines were actualLy completed durin! 
tbat period, and 6 lines have been completed UPTO 

March. 1976, i.e., during the first two years of the 
Fifth Five Year Plan. Fourteen lines ore expected 
to be completed upto 1978-79 and one line (viz. 
Dehri-Mupahari) is .ik"ely W be completed in the 
early Sixth Plan period. The Committee cannot but 
view with great concern t~ tardy progre~ .. ~ made in 
constNctina these important inter-State links, plrti-
culady when tlleCcWre had decided to provide 100 
per cent loan assistllnce tp States for the inter-trans-
mission programme under centrally spoll'Sored schemes 
outside the State ceiling. 

The Committee would ur~e that Government should 
take up the ~luestion of early construction of inter-
State Jinks with the State authorities concerned and 
impress upon them the necessity of giving adequate 
priority for thc:r speedy completion. (hl their own 
part, the Government s1k>uld strictly monitor the pro-
grcss of these sctaeJlles and extend all necessary assis-
tance that the States may require to ensure their 
~dy completion. 

'the Committee also find that one of' the various 
objectives tI the National Hydro Electric Power 
CotYJOlratioo !"cccntly incorporated is to undertake 
wheroycr Da.'CSSary the construction of inter-State 
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transfI)issiQtl . "nd ancillary. works for timely and co-
Of dina ted ill4lr-5t.ttecxchange.of power. The only 
line taken b'p b~ this corporation is the Impbal line. 
Tbe COl\lOlit~~ trust that in order to speed up the 
projecu Government would .. impress upon the Slate 
Govts./Stale Electricity Boards the need for entrust-
ing ~onstruction of more inter-State lin\!., to the ~a
tional Hydro Electric Power Corporation. which ill 
n Central Government Undertaking. 

55 5.15 & S.16 The Committee note that out of a total number 

, . 

of about 5.76 lakh villages in the country, according 
to 1971 CU1l511S about 3.S lakh villages have a popu-
lation ot less than 500. The progress made in rural 
electrification ba~ been as, follows: 

At the beginning (if the 
First Plan to 1951 

At the end of the First Plan 
At the end of the Second PIan 
At the I!UU of Third Plan 
At the e(ld of 1968-69 
At the end of Fonrth Plan 
As on 31-7-1976 
As on 31-8-1977 

No. of villa£cs 
electrificd 

3061 
9047 

2.1891 

43932 
73722 

172169 
188169 
192635 

--------------- - --------
While the CClmmittee appreciate that the pace ot 

electrification of villages has picked up momentum 
in recent yettrs. they cannot help pointing out that 
much leeway is yet to be covered. In percentage 
terms, the D\&mber of villages electrified upto July 
1976 works nut to about 33 per cent. The Com-
mittee would therefore, urge that Government should 
redouble their efforts in the direction of covering 
most of the villages within the shortest possible timr'. 
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S6 ·S~18 The Committee have been informed that the 
progress of -rural electrification was dependent on 
various ('actors, vii., availability of power, transmis-
sion and di~trjbulion net work in rural area'), terrain, 
resources, organ 'sational set up, availability of funds 
etc. and It was not, therefore, considered practicable 
to prepare a time-bOund programme fixing a target 
date for; clectrificat'ion of every village in the country. 
While the Committee realise the difficulties in fixing 
the target date of electrification for each village in 
the country, they would like to point out that the 
objective of total electrification of villages can b-= 
achieved only through realistic and perspective plan-
ning. The Committee also note in this connection, 
that Government have prepared a long term plan 
for the decade 1971-81 and this plan envi'Sages elec-
trification of 3.4 lakh villages by 198 I. This pro-
gramme would cover all villages with a population 
of 500 and abol'e and 50 per cent of villages with 
lower population. The Committee find that if this 
. programme is fully implemented it would cover 
only about 61 per cent villages in the country by 
1981. The Committee, would. therefore. urge the 
Government to prepare a long term perspective plnn, 
in close consultation with the States, to cover all 
the villages for electrification so that work relating to 
allocation of resources, generation of power, cons-
truction of transmission and distribution lines etc. can 
be taken up well in advance and the objective reali-
sed. 

57 5.19 & 5.20 Tht're sbould be well-coordinated programme for 
eoergising pumpsets, establishment of rural industries 
and widespread growth of irifra-structure such 'as 
transport, agro-based indU1ltries, forestry etc. The 
Committee note that as on 31 July, 1977, 31,09,194 
pumpsets have been energised. Considering the 
need for attaining a rapid and sustained development 
of agriculture. it is imperative that greater and deter-
mined efforts are made to energise pumpsets in larger 
number. 
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The Committee note from the 'u4Jet speecb of 
the Finance Minister iQ June, 1977 that under the 
programme of rural electrification for energisil'lg 
pumpsets, a provision of Rs. 175 crores, which will 
,also be augmented to significant extent by institu-
tional finance, has been made in the budget for ]977-
78. The Committee hope that in the years to come, 
the programme of energising pumpsets will be given 
a high priority Jeadillg to a sustained and abiding green 
revolution. 

The Committee are surprised that Government do 
not have statistical data in regard to the setting up 
of agro-based industries and the employment genera-
ted as 'S result of rural electrification. An that the 
Committee have been informed is that under the 
scheme sanctioned by the Rural Electrification Cor-
poration, electricity has been provided to t 6,509 LTI 
Agro-Industries and 4,30,440 domesticlcommercial 
services upto June, 1976. The Committee feel that 
it is high time that a systematic and scientific assess-
ment of the impact of electrification on rural economy 
is made so that it may facilitate preparation of inte-
grated schemes for future rural development through 
electrification. The Committee hope that Govern-
ment would address themselves urgently to this task 
and inform the Committee of the results of such an 
assessment in due course. 

59 5.48 to 5.50 The Committee note that the nation'Sl average for 
village electrification is 33.7 per cent. While some 
of the States su~b as Haryana, Tamil Nadl1. Pun-
iab and Kera'a have attained lOOper cent coverage. 
in 12 States. the level of village electrification is below 
the national average of 33.7 per cent. Among these 
12 States. Sikkim. Megha1aya. Tripura, Assam and 
Man~ur hB'Ve "ercentaRes wrying from 5.1 to 12. 
white Sihar. Orissa. Rajasthan, West Bengal and UP ".w" "'el\"mtat'ell varving from 23.1 to 28.7. Madhya 
Pradesh has a percentage of 17.7 and N'Sgaland 20.2. 
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The Committee are -dist~sed that as many as 
12 States ihould be bc:flow 'the national average in 
tile 'matter of. rural eI'ectriIcation. The Committee 
wollid .~ that the Ceatttd Government should take 
up this nlMtcr with tbne State Governments at the 
ltithestleYCI nd 5t_ the Deed for accelerating the 
pace of rural e&ecttllcation and come forward with 
positive assistaKt' to :fheseStates both in the matter 
of p~ ~aouwce8and in formulation of schemes 
for rural electrification, so tbat the wide gap in the 
perilen. of. Nfa! olOQtrification among the variou§ 
States is narrowed down at the earliest. 

The Committee understand that with a view to 
reducing the regional imbala~ce, the rural electrifica-
tion programme bas been taken up as part of the 
Minimum Needs ProgralI1.Q:1e in tbe Fifth Plan. For 
this programme only such States which have not 
reached the coverage of 40 per cent population with 
elec~ricity by the end of the Fourth Plan are eligible 
for aJlocation. The Committee have also been in-
formed that the Rural Electrification Corporation has 
been givin! special consider~tion and high priority for 
projects .for electrification in under-developed and 
backward areas. The Committee would urge that 
Central Government and the REC should extend 
liberal assistance to the backward States so that the 
pace of rural electrification is accelerated and they 
come up to the level of more advanced States. 

The Committee DOte that a total of 1702 schemes 
invol~ing loanatsistanceof Rs. 711.06 crores have 
been saactionod so far fqpto 2nd December, 1977) 
by1he 1UiC. Qut ef thele 1702 schemes, 989 
schemes accounting for Il loan assistance of 
Rs. 456.24 crares are for the States whiCh are lagging 
behind 'he All IQdia av"age of viUag~ electrification. 
The Committee, however. note that out of Rs. 456.24 
crores sanctioacd for tlle llChemes pertaining to the 
States lagtling behindtb~ nanonal average of villalc 
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electrification, only Rs. 254.64 crores have been 
drawn so far.. The Committee are surprised that 
these. States which lag behind in rural electrification 
have not come forward'to funy utilise the loan 
assistance sanctioned by the REC. The Committee 
would like Government to take up this question with 
the concerned State Governments and urge them to 
utilise the loan sanctioned by the REC by speedily 
Implementing the schemes. 

The Committee note that 713 schemes, involving 
loan assistance of Rs. 254.82 crores have also been 
sanctioned by the REC for States which are above 
the national average. The Committee would like 
that Central assistance for rural electrification may 
be mainly concentrated in the States which are lagging 
behind so as to enable thelP to come upto the level 
of the mOTe advanced States at the earliest. 

Thl! Committee note that the REC had been sug-
gesting to the States Electricity Boards to set up 
separate organisations dealing with rural electrifica-
tion programme right from the point of formulation 
of schemes and upto the point of their implementa-
tion. They have, therefore, suggested to the State 
Electricity Boards that there should be at the district 
level, Committees consisting of official., and non-
officials concerned with the development of that 
particular area to formulate the schemes and then to 
monitor the schemes from time to time. Further 
that there should be coordination committees to 
monitor the progress of different schemes. A recom-
mendation for more efficient coordination at State 
and district level with other related Departments was 
also made by the Committee of Members of Parlia-
ment on Rural Electrification (1971). 

The Committee feel that inadequacy of funds 
alone has not been a major factor for the slow progress 
in ru~a1 electrification in the States which are below 
the national average. The Committee are of the view 
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that, as indicated by the REC these States do not 
have the nocessary organisational structure for for-

. mulationof ~hemes and monitoring their progress, 
aDd for ensuring their speedy completion. The 
Committee would like the Central Government to 
give concrete assistance to these States in formulating 
their schemes and formulate necessary guidelines in 
this regard. It may also ·beimpressed upon the State 
Governments that they strengthen their organisational 
structure so that the pace of rural electrification is 
accelerated in their areas. 

5.64 &. 5.65 The Committee trust that with the increasing 
realisation of the vital role of rural electrification in 
the rural economy and the development of rural areas, 
lilCk of resources would not be allowed to act as a 
constraint in the progress of rural electrification and 
on the contrary liberal allocation would be made to 
step up the pace of rural electrification in the country. 

5.75 to 5.79 The Committee had in their 39th Report recom-
mended that the provision of public lighting to the 
economically weaker sections of the society parti-
cularly in the Harijan and Adivasi areas and 'b'l'.;tis' 
should be given special consideration by the Govern-
ment, and if necessary. further incentives viz., interest 
free loans etc. should be given to the State authorities 
ooncerned for tbis purpose. The Committee note 
that a provision of Rs. 5 crores during the Fourth 
Plan had been made for giving loan assistance against 
specific schemes for provision of street lighting in 
Harijan . 'bastis' adjacent to elcctrified villages with 
street lights. The Committee note that as part of 
the programme of the Silver Jubilee year of the 
country's Independence, instructions were issued to 
State Governments/State Electricity Boards to 
electrify ODe Harijan 'Basti' per day in every state of 
the country during the Silver Jubilee year i.e" from 
15-8-1972 to 14-8-1973. 

The Committee note that according to the scheme 
introdUCed by Government of India in December, 
1971, for providing electricity to Harijan Bastis in 
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Electrified viII8es loan assistance was being made 
a1flilQle on C0BCessionaf terms through the agency 
of REC to State Electricity Boards. Since tben, the 
,it_ £I"'on Corperation has sanctioned 109 
lIChanes of ,the various State electricity Boards for a 
totll aDlOUOt of Rs. ~.S crores envisaging extension 
a( electricity to 10,460 Harijan Bastis adjoining the 
already oIeotrifted viBages. So far 8,673 Harijan 
Bastis have been eJectrifted under this programme 
Ind 787 Harijan Bastis are yet to be electrified. 

The Committee also note that it is estimated that 
there. are stilt about 8,500 villages where street Jight 
has been provided in the main village, but it has not 
been extended to the adjOining Harijan Bastis and 
that after aD the schemes . sanctioned by tbe Rural 
Blectriication Corporation for extension of electricity 
to !fhe Haiijan Dattis adjOining electrified villag<..'S 
have been fully implemented, about 4,500 more 
Harijaa Bastis would stm remain to be provided with 
stl!ect light facility. 

The Committee have beeD informed that the power 
supply could be extended to these remaining 4,500 
Harijan 'bastis' from the States' Annual Plan provi-
sions made for Normal ~velopment Works and/or 
Normal Rural ElectrificatiM Programme, and that the 
State Electricity Boards have been informed to take 
necessary action acc::ordingly. 

The Committee would have liked if the remaining 
4,500 Harijan 'bnstis' had also been covered by REC 
under the programme of ~tending loan assistance to 
States on concessional terms. The Committee hope 
that Central Government would urge the States to 
provide enough funds in their Annual Plans so that 
all the Harijan 'bastis' are electrified within a !ihort 
period. 

fJ7 5.91 to S.93 The Comm.i.ltQe Dote that a high powered Com-
mittee uamc:d the ~eo.nrittee on Rural Consumers' 
ea.qp1ai,ats' w.d aone .to the difficulties faced by 
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~e rural (:ODS ........ of electlicit, and made a Dumber 
of .0IIUIIe~ for nnnttIill action to mitipte 
the difticuJties. 

The Commfttee hOpe that the progress of the 1m-
~titidrl '" the recdlbDiendations of the Com-
ndttt!e en itutaf t;onsumen' Complaints' made by the 
State Eleertttity Bondi «t()u1cf be I1lOllitorcd throuab 
~ Itpm'ts so Ifttlt the difficultics faccd by the 
ru~l CODSumcrs ate rcmoved ind neccssary assistanc. 
rendered. 

68 5. 100 to S.lQ2 Tbe COlllmittee note that the State Electricity 
Boards are ClI1l'C'Wored .Her lICtion 49 of the Bee-
tricit1 (Supply) Act, 1948 to ix tariffs for supply 
of electricity for various atopies of consumers from 
time to time keeping in view, inter alia (a) the nature 
of supply and the purpose for which it is require-d, 
(b) co-ordinated de\1'elopment of supply and dishi-
bution of electricity within the State in the most 
efficient and economic manner, with particular refere-
renee to development in areas not adequately served 
with electricity, (c) the simplification and standardi-
sation of methods and rates of charges for such 
supplies; and (d) the extension of supplies of electri-
city to spar.;ely developed areas. It has also been 
stated under section 59 of the Electricity (Supply) 
Act, 1948 the Boards are required to carry out 
operations and adjust the tariffs in such a manner as 
not to incur loss. In fixing tariffs considerations 
emanating out of general policy of the State Govern-
ments, such as speeding up of ag.ricultural develop-
ment and augmenting employment opportunities are 
generally kept in view. It has been further staled 
that the Electricity Boards have framed generally 
uniform tariffs for both rural and urban areas though 
it is usually much costlier to deliver power to rural 
areas. The Ministry have also stated that the tariffs 
for agricultural purposes and for small scale indu!'ltries 
are generally kept be10w the cost of supply ,,:jth a 
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view' to . encouraging 'consumption of electricity for 
agricultural purpOses" and fOr . running small scale 
industries. 

The C:ommittee alio note that according to the 
Ministry of Eqergy some elemeat of loss is inherent 
whenever electrif;ity 'Passes through transmission and 
distribution. systems and the ·gost thereof is to be 
covered from the consumers·in the interest of the 
commercial viability of the Boards and that the costs 
of extending power supply .foJ:Wicuttural pumpsets 
and rural areas are comparatively high because of the 
extensive distribution systems to be erected and the 
Jow density. The Committee were further informed '.' 
that "even so ·the tariffs fbragriculturaJ consumers 
are generally lower than for other categories of 
consumption". 

The Committee, howeve~, find from the information 
furnished by Government that except for Kerala and 
Delhi, large industrial consumers pay less tariff for 
electricity consumption than the small industliJI 
consumers. In states like Karnataka, Maharashtra, 
Uttar Pradesh and West Bengal, the difference in 
tariff is in fact as much as 10.30 8.84, 8.2 and 9.16 
paise per unit. The Committee also find contrary to 
the claim of the Ministry of Energy, that the tariffs 
for agricultural consumers are generally lower than 
other categories of consumption; the agricultural 
consumers in States like Oujarat, Haryana, Jammu 
and Kashmir, Karnataka, Maharashtra, Uttar Prade"h 
and West Bengal pay more taritT than the large 
industrial consumers. The Committee need hardly 
point out that if any real break-through is to be made 
in encouraging agricultural consumers to utilise 
electric energy for agriculculturaJ purposes, the 
present taritT schedules would have to be made 
reasonably economical for them. The Committee 
feel that it is high time that a review of the tariff 
charged by different State Electricity Boards for 
different categories of consumers is made, keeping in 
l'iewnot only the viability of the Boards but also the 
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69: 5.103 &I 5;l04-,',W.bUc . the Committee'apreciate thnt certain 
- f • quaptom' aflon of powe~ i'S inherent in the transmis-

sion aa6 distribution aDd: the ~t of extending power 
" ..•. . for lpliculturalpum'Psets is' cOmparatively high, they 

. , 'J'~C;Wlabie to agree witbthe view that purely on consi-
, " idwahon : of cornmerci'al -viabttity of the Boards, the 

cost arising out of these factors should be passed on 
to the economically non-too strong agrictlltural con~' 
sumets. The Committee' had already suggested 

, earlier a re-appraisal Of the electricity tariff. Such a 
review, should also take into account, in the context 
of the need for giving impetus tll agricultural growth, 
the extent to which, if at all, the cost of transmission/ 
distribution as also transmission losses should be 
passed on to. the agricultural consumers. 

The Committee· would also like to appoint out in 
this connection that while agriculturists need assured 
supply .of power so that agricultural operations can 
go on unhampered, the picture that obtains today is 
different. The agriculturists depending on pumpset 
has to contend with frequent breakdowns of power 
supply and damage to motors due to violent fluctua-
tions in voltage ctc. The Committee, therefore, fcel 
that merely energising of pumpsets without guaranteed 
supply of electricity will Dot inspire the agriculturists 
to go in for more pumpset. The Committee hope 
that this matter would also receive an urgent consi-
deration from the Central and State Governmenls and 
the power supply would be so managed that the 
agriculturists are assured of their minimum needs of 
power. 

70 6.20 to 6.23 The Committee have been informed that with 
the present capacity, power plant equipment with 
total generating capacity varying from 4000 MW to 
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SOOO MW .dape .... upoa '" mix of various unit 
ra~) can ~ ~ w~ln the couatry. The 
Conunittee hope tbat the equipment manufacturc4-
withiD the couftUy Uacorporatct the latest technology 
for the DIOIt cfticieat aDd economical generation, 
transmission/distribution of power. The Committee 
would also Jite the Goverdment to eftsure that tIle 
muutaQurers supply the required equipment accord-
iec &G the stipulated scleduRi so that ther~ are Rc) 

delaYI in erecting _d ~l11i8sioning of the powor 
plants, wlUch, .,..t from delayed supply of power, 
relUlt in avoidable escalation of costs. 

In order to review the performance of indigenous 
Power PI.an. a Standing Committee has been 
CODItitGted. coasisti.., of the representatives or 
Central Electricity Authority. Bharat Heavy Electrical~ 
Ltd.. InstrumeMation Ltd.. Kota. and others. This 
Commitl'8e has been reviewing continuously the per-
formance of indigenous power plant and equipment 
commissioned in the recent past. It had studied ill 
depth. units commissioned upto December, 1974. As 
a result problem are as have been identified and plans 
of action drawn up, identifying the role of BHEL. 
Instrumentation Ltd., Kota. and the CEA to improve 
the units. The Committee learn that as a result of 
such a review and the efforts of the Standing Com-
mittee, the performance of certain Power stations has 
shown considerable improvement. The Committee 
would urge that this Standing Committee should cover 
an the power Stations within a time bound programmo 
so that the ortimum performance of all the existing 
power plants is ensured and break-downs in power 
supply are eliminated. 

72 6.49 to 6.52 The Committee in their earlier Report had 
recommended that keeping in view the requirement 
of coal for large power stations. the methods of min-
ing. loading and unloading as well as transport would 
have to be revolutionised introducing the latest tech-
niques for efficiency and eConomy. 
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The Committee note that the following important 
mea'Sures have been initiated: 

a) The number of loading points in the Ranigan;, 
and Mugma coal fields is being reduced 
from 379 to 121 and the work is in pro-
gress. 

b) Mechanisation of loading arrangements is to 
be confined to collieries producing over 
25.000 tonnes per month, and is being plan-
ned in nearly 1000 collieries. 

c) The number of splits in a rake is to be re-
duced from average of seven to an aver-
age of five in the Raniganj coalfields. 

d) Weighbridges of 60 tonnes is to be replaced 
by 100 tonnes at major coal loading points 
where loading was more th'l1n 10 rakes a 
month. 

The Committee have also been informed that in: 
the allotment of wagons for haulage of coal to ther-
mal stations at present there arc no bottlenecks and 
that the supply position is 'extremely satimactory'. 

TIle Committee, howcver. find that in the matter 
of supply of cool of a particular type to a particular 
thermal power station. there is still scope for im-
provement and that an exercise is going on bilate-
rally between Coal India and the various Power Sta-
tions for evolving a final agreement, preferably on a 
long term basis, so that there can be a commerciaL 
binding on the delivery dates and a certain quality 
is ensured. The Committee also note that the coal 
Linkage Committee reviews the linkages of coal to 
various Power Stations every three months wherein 
the quantities and qualities of coal are discussed and 
finalised. In addition the Central Electricity Authe-
rity and the Department of Power also take up the 
matter wherever there are persistent reports of poor 
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quality of coal being supplied to the power statillos. 
The Committee need hardly emphasise that for effi-
cient and economical generation of power in the coal 
based thermal stations and to avoid shut-downs, it is 
necessary that the requisite quality of coal is supplied. 
Now that there are no bottlenecks in adequate supply 
of coal to the power stations, the Committee trust 
that the Coal Linkage Committee would give greater 
-attention to this aspect while reviewing the linkages 
of collieries to the power stations and ensure that 110 

complaints in regard to the quality of coal arise. TIle 
Committee also hope that the exercise undertaken far 
entering into formal agreement for a commercial bin.d-
ing in regard to delivery dates and for ensuring sup-
ply of coal of a certain quality would be completed 
expeditiously so that there are no difficulties in reg:ud 
to the timely supply of coal in adequate quantity and 
of requisite quality. 

'71 '.53 to 6.55 The Committee note that a system 'tudy .ad 

--_._ ........ -

been made to determine the economics of rail-cum-sea 
movemnt of coal as against all rail-movement of caru 
for the transportation of coal frm the Bihar-Bengal 
coalfields through Haldia to Madras, Tuticorin and 
Trombay Thermal Stations. According to this study 
the Committee note that if suitable type of ship! is 
used and proper system of 'loading and unloading is 
adopted, the average cost of transportation coal to 
these three stations would not only compare very well 
with rail movement but would in fact be cheaper. 
The cost of transportation of coal by rait-cum-sea 
route from Bihar-Bengal coalfields to Madras has 
been estimated as Rs. 68 per tonne a'S against Rs. 88 
by all rail route. Similarly as against the present aU 
rail cost of Rs. 125 per tonne for Tuticorin. the rail-
cum-sea transportation charges are estimated to come 
down to Rs. 86 per tonne. 

The Committee were earlier informed that neces-
sary action for acquisition of second hand bulk cargo 
vessels of 35000 DWT and for providing shore facili-
ties at Madras and Tuticorin by 1980 at an estimated 
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cost of Rs. 5.50 crores had been initiated and was 
awaiting 'approval of the Public Investment Board. 
In a later note (December. 1977), the Committee have 
been informed that subsequent decisions taken in the 
Department of Coal has ruled out the possibility of 
coastal movement of coal through the Madras Port. 
Thus movement of coal by the' 'COastal route is now 
required to be done only to the Port of New Tuticorin. 
Interim facilities have' been provided at one of the 
existing berths in the port till mechanised facility is 
completed. As regards acquisition of large vessels 
the Ministry have informed (December, 1977) that 
since in the present market conditions it is possible 
to acquire vessels, particularly second-band vessels. 
at short notice and other alternatives such as conver-
sion of existing vessels, were being considered for 
carri'8ge of coal. it was decided to prepare an EFC 
paper which has now been circulated for the construc-
tion of a coal jetty at the Port of New Tuticorin. 

The Committee are unable to appreciate in the 
absence of detailed statement of reasons. the decision 
taken in the Department of Coal, ruling out the pos-
sibility of coastal movement of coal to Madras Port, 
though it would appear that advance action for ~uch 
movement of coal was initiated and proposals were 
awaiting approval of the Public Investment Board . 
1be Committee would like to be apprised of the diffi-
culties leading to the giving up of movement of coal 
to Madras Port to feed the thermal stations. A!I re-
gards the movement of coal to the Port of New Tuti-
corin, the Committee would like Government to make 
concerted efforts in close coordination with State Gov-
ernment of Tamil Nadu to ensure that the necessary 
facilities are available at the New Port of Tuticorin 
in time so that there is no bott1eneck in the coastal 
movement of coal to that Port affecting the commis-
sioning schedule of the Thermal Power Station being 
set up at Tuticorin. 
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74 7.21 to 7.28 The Committee note that at 'present the total 
nuclear power installed capacity in operation in the 
country is 640 MW, which forms about 3 per cent 
of the country's total generation of power. 

The Committee observe from the Repon of the 
Fuel Policy Committee (1974) that the Department 
of Atomic Energy's long-term strategy for develop-
ment of nuclear energy envisages the following nuclear 
capacities: 

By 1978-79 
By 1983-84 
By 1990-91 

Installed Nuclear 
capacity 

1,020 MW (w) 
1,900 MW (e) 
8,620 MW (e) 

The Fuel Policy Committee have observed that 
in the absence of reliable data to determine the opti-
mal level of nuclear power generation capacity that 
is to be established between 1983-84 and 1990-91, it 
would be prudent to 'a'Ssume a constructive estimate 
of 4000 MW, and recommended that the nuclear capa_ 
city should be increased in the years beyond 1983-84 
based on a re-appraisal of the nuclear power pro-
gramme. 

The Committee further note that the Task Force 
set up by the Department of Atomic Energy 
have recommended the commissioning 6f a total 
capacity of 4,720 MW(e) based on natural uranium 
by March, 1989 and in case uranium availability per-
mit!; take up another 3000 MW(e) af. that time. 

The Committee were informed in March, 1977 
that the installed capacity would rise to 1095 MW(e) 
by the end of 1978-79 from 640MW(e) at the end ot 
the FOllrth Plan and an additional capacity of 705 
MW (e) would be added during the next 5 years to 
make it 1800 MW(e) at the end of 1983-84. 

The Committee, however, find from the Perfor-
mance Budget document of the Department of 
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Atomic Energy for the year 1977-18 and from the 
reply of the Prime Minister to an UDStarred Question 
in Lok Sabha on 20 July, 1977, that the nuclear 
power generation capacity expected to be achieved 
would be as under:-

1918-79 
1983-84 
1990-91 

800MW(e) 
1680 MW(e) 

6000 MW(e) 

The Committee thus fin,d that the target of capa-
city has now been reduced from 1095 :MW(a) to 800 
MW(e) at the end of the 197,8-79 from 1800 ME(e) 
to 1680 MW(e) at the end of the 1983-84 and from 
8620 MW(e) to 6000 MW(e) at the end ef 1990-91. 
The contribution of nuclear ,power to the total power 
generation capacity will only be 2.5 per cent at the 
end of 197R-79 4 per cent by the end of the Sixth 
Plan (1983-84) and 7 per cent by 1990-91. The 
Committee thus observe that the pace of development 
of nuclear power in the country will be slower than 
was envisaged originally by the Department of Atomic 
Energy themselves and their Task Force and tho 
Fuel Policy Committee. 

The Committee need hardly emphasise that even 
if this modest capacity of 6000 MW is to be achieved 
by 1990-91, a long term perspective plan has to be 
drawn up right now taking into account the variou!! 
constraints in the availability of fuel, and the long 
gestation period of nuclear plants etc. The Commit-
tee trust that in the light of ,the recommendations or 
the Task Force and the Fuel Policy Committee, Gov-
ernment would evolve such a long-term plan for 
further building up of nuclear power capacities in the 
country. 

75 7.42 & 7.43 The Committee note that according to the Task 
Force of the Department of Atomic Energy, one or 
tbe constraints for undertaking i\ larger programme 
for nuclear power deve]opment would be the avail-
ability of uranium. According to the Fuel Policy 
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Committee Re.port, the present level of uranium pro-
duction would meet the requirements of the envisagc41 
nuclear programme only upto the year 1984. If the 
nuclear power capacity is to be substantially increased 
during the period 1984 to 1990-91 as envisaged in 
the long-term strategy for nuclear power development, 
it would be necessary to discover uranium deposits on 
a large scale and increase the uranium production 
capacity. The Committee trust that concerted efforts 
would be made not only to step up the ex-ploration 
work to locate additional deposits, but also to set up 
production units in a planned manner in the areas of 
M.P., H.P., and MeghaJaya where fresh deposits of 
uranium richer than those in Bihar have been located 
so that non-availability of uranium does not act as a 
constraint in augmenting the nuclear power capacity 
in the country. 

The Committee note that thorium reserves in 
India are the largest in the world and are estimatea 
at about 4,51,000 tonnes. The Committee further 
understand and from the Report of the Fuel Policy 
Committee that fast breeder reactor would be able to 
produce fissile U 233 from Thorium. The Committee 
have been informed that the process of making U 233 
frOm thorium has already been designed and a few 
kgs. of the material produced. The Committee hope 
that while formulating the long-term plan for the 
development of nuclear power the indigenous avail-
ability of the minerals like uranium and thorium 
would be taken into consideration, so that the coun-
try would not have to depend on other countries for 
the nuclear fuel for the reactors. 

76 7.44 to 7.46 The Committee note that the Tarapur Atomic 
Power Station reactors use enriched uranium as fuel, 
and under the bilateral agreement between Govern-
ment of USA and Government of India, all require-
ments of enriched uranium for USe as fuel in these 
reactors "shall be made available by the United States 
Atomic Energy Commission (USAEC) and that India 
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shall not obtain these from other sources", and that 
the Tarapur station "would be operated on no other 
special nuclear material than that furnished by the 
Government of USA". This restriction, it is presum-
ed, would not apply to the enriched uranium fabricat-
ed in our own country, 

The Committee had earlier pointed out in their 
129th Report (1969-70) and subsequently in the 
29th Report (1972-73) that Government should 
explore the possibility of building reserves of enriched 
uranium to meet unforseen contingencies in which 
the supply of enriched uranium might be cut oft or 
denied. 

The Committee find that supply of enriched ura-
nium by US was recently held up for a year because 
of various objections raised in that country. In thi~ 
context they also take note of the observation made 
by the Prime Minister in Lok Sabha on 13 July, 1977 
"I hope it (supply of enriched uranium) will be 
regular nOw, but who can say what will happen in 
the future". The Committee view with concern the 
total dependence of the Tarapur reactors on the 
supply of enriched uranium from the USA. The 
recent developments in regard to the supply of en-
riched uranium which was admittedly delayed for a 
year by the US authorities and the restrictions placed 
on India categorically forbidding her to get require-
ments of enriched uranium from any source other 
than USA abundantly go to show to what extent the 
Tarapur Atomic Power Station is dependent on sup-
plies from USA and the developments in that country. 
This, the Committee fecI. is not a very happy situa-
tion. Government should have a fresh look at the 
whole arrangement and take necessary steps to 
ensure uninterrupted working of the TarapuT Atomic 
Station. 

The Committee would also urge that the develop-
ment of technology for enrichment of uranium within 

----------_. ------- --.-
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the COUDtry itself for which preliminary studies arc 
stated to have already been initiated in the Bhaba 
Atomic Research Centre should be accelerated and 
no efforts spar~ to develop this technology within 
the shortest possible time so as to rid the country of 
dependence on foreian countries in this vital field . 

." 7.57 to 7.63 The Committee note ,that the Department of 
Atomic Energy is setting up heavy water plants at 
Kotah, Baroda, Tuticorin and Talcher. In addition, 
the Department have also e-"ered into a contract for 
the purchase of 200 tonnes of heavy water from the 
USSR. The Committee have been informed that the 
heavy water which would be available from tllese 
plants and the supply from USSR would meet the 
requirements of the Atomic Power Plants upto an,d: 
including the two reactors of Narora. 

The Committee note that the Heavy Water Plant 
at Kotah which was expetced to be commissioned in 
1974, has not so far been commissioned. According 
to the latest information (February, 1978) furnished 
to the Conunittee, the section of the plant will be 
completed by November/December, 1978 subject to 
the receipt of boosters by April, 1978, and the em-
ployees' strike being called of in the near future. It 
was earlier stated that the plant was expected to be 
commissioncd hy the end of 1978, but it has now 
been statcd that the plant is expected to be commis-
sioned in 7-~ months after the erection work is over, 
which is scheduled to be completed by November/ 
December, 197ft 

The Committee further note that the Heavy Water 
Plant at Baroda was scheduled to be commissioned 
in 1973. However, the Committee find that after 
completion of various maintenance jobs and balance 
modifications. commissioning of the Plant was res-
tarted in November, 1976. The Committee have now 
been infonned that the plant met w.i\h a mishap on 
the 3rd December, 1977. It is expected that in case 

---- - -- - .. -- ---
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it does not involve the replacement of any major hi,1i 
pressure equipment, valves or piping, the revampin& 
work can be completed and the plant put back on 
production by April, 1979. A clearer picture will, 
however emerge after receipt of the repon of the 
Committee loolcing into the mishap and after obtain-
ing results of the various tests being carried out. 

With regard to the Tuticorin Plant, which Wil 

scheduled for commissioning during 1974-75, the 
Committee note from the information furnished to 
them in March, 1977, that the testing and commis-
sioning of the Plant was expected to begin in April! 
May, 1977, and the plant commissioned by the eod of 
1977. The Committee have been informed in Feb-
ruary, 1978 that the plant is under-going commissioll-
ing trials and is expected to be on stream by the ODd 

of March, 1978. 

As regards Talcher Plant, the Committee have 
been informed that the schedule for commissioning 
the plant has been adversely affected by the delays in 
the delivery of indigenou!l equipment and the Plant is 
likely to be commissioned in middle 197~). In a later 
note (February, 1978), the Committee have been in-
formed that mechanical- erection is expected to be 
completed by the end of July, 1978. It is, however, 
understood that the Synthesis gas from Fertilizer Cor-
poration of India. Talcher will be available in April. 
1979. The plant would be commissioned within 4-5 
months from the date of availability of Synthesis gas 
from Fertilizer Corporation of rndia, Takher. 

The Committee had. as early as 1969-70. in their 
] 29th Report on Atomic Power, observed with regret 
that nothing substantial had been done in regard to 
the production of heavy water indigenously and they 
had drawn pointed attention of the Government to 
the ur~ent need to produce heavy water within the 
country to meet the requirement~ of the atomic power 
projects. 

-~--~.---'-.-.- .. '--"._----'_." _. __ ._--- --_ .. -.. ----.-----~----.-----
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The Committee are distressed to note that in spite 
of government assurance given in 1971 ilhat "all 
efforts are being made to complete the plant as 
qUlickly as possible", none at the four heavy water 
plants has been commissioned on schedule and in 
certain cases like the plants at Kotah and Baroda, 
considerable slippage has been allowed to occur. The 
Committee are surprised that GoveI'IlDU:nt should 
have allowed slippage in commissioning schedules in 
a vital field like heavy water pro,duction on which 
tho entire nuclear power programme depends, leavin, 
no option to the Government but to coter into aD 
agreement with another country for the supply of 
heavy water. The Committee hope that Government 
would at least now ensure by closer and effectin 
monitoring that no further delays occur and the plants 
are commissioned within the shortest possible time. 

As regards >the future programme for setting up 
additional heavy water plants the Committee have 
been informed that it would depend upon the deci-
sions taken regarding the nuclear power programme. 
Considering the long time taken in commissioninl 
fu,avy water plants, the Committee trust that adequate 
advance planning win be made for setting up such 
plants as a part of the long-term plan for development 
of nuclear power. 

The Committee are informed that tho Tarapul' 
Atomic Power Station is "working fairly well" at 57 
per cent capacity which is stated to be quite good. 
They are di!;tressed to find that the Rajasthan Atomie 
Power Project Unit I had ,to face a number of pro-
blems. Earlier sand was found in the turbo set whicb 
had to be !>trippcd out and later the blading broke 
and had to be replaced. The Committee observe 
from the Annual Report of the Department of Atomic 
Energy for 1976-77 that the year 1976--77 has seen 
considerable improvement in the operation of the undt 
and it has attained a continuous outage-free operation 

--.---.. --.---- .. --~-.-.---.- - .---.~--.-.------.-- .. ------.. -----.------"--.-.-,---- _.-
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~uring October and November, 1976. The Commit-
tee hope that this tempo would not only be maintain-
ed but further improved upon. 

81 7.79 & 7.80 The Committee note that the following powoc 

82 

83 

7.84 

7.85 

plants are under different stages of construction:-

(i) Rajasthan Atomic Power Project-Unit II. 
(ii) Madras Atomic Power Project-Kalpak-

kam-Units I & n. 
(iii) Narora. 

T.he Committee observe that the benefits of the 
second unit at Rajasthan Atomic Power Project and 
first unit of Madras Atomic Power Project are includ-
ed in the Fifth Plan. The targets are December, 1981 
and 1982 for Units 1& n at Narora. The Committee 
would urge Government to take concerted measures 
to eliminate all delays by strict monitoring of the pro-
gress of construction of these projects, and ensure 
that they are commissioned according to the schedules 
now laid down. 

The Committee are informed that the country 
is not independent yet for things like valves and for-
gings required for atomic power stations. The Com-
mittee also observe that this dependence has created 
bottlenecks coming in the way of completion of the 
Atomic Power Station at Kalpakkam near Madras. 

The Committee have no doubt that with the 
large R&D facilities available with the Department 
of Atomic Energy, the necessary proto-type of all the 
items now being imported can be fabricated and ,the 
indigenous manufacturers such as BHEL, Instrumen-
tation Ltd. Kotab and REC, Ranchi and other private 
sector manufacturers could be encouraged to produce 
these items. The Committee urge Government tn 
take all necessary steps to ensure maximum indigeni-
satian of the equipment and spares required so that 
the country does not remain dependent on foreign 
countries for these items. 

--_ ... _--_.---_._-- .-....... -- "'--_ .. ' ---_ ... _------
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84 8.12-8.13 The Committee note that in order to step up re-

85 8.14 

86 8.15 

87 8.16 

research and development activities in the field of 
power, grants-in-aid are given to State Electricity 
Boards through Central Bllurd of Irrigation and Power 
for conducting studies in generation, transmission and 
distribution problems etc. The Committee have been 
informed that CPRI Bangalore and CBI&P have 
taken up research schemes in areas of great relevance 
in generation, transmission and distribution systems in 
the country. 

The Committee need hardly stress that there 
should be close coordination among the various agen-
cies that are engaged in research in power problems. 
so that overlapping and wasteful duplicJtion of efforts 
is avoided. 

The Committee would like that greater em-
phasis should be placed on problem oriented research 
and it is, therefore, necessal'ythat priorities for ro:-
search projects have to be laid down on the basis of 
needs and problems faced in the field. They desire 
that research in power problems that lead to substan-
tial reduction in losses in generation transmis,.,jon and 
distribution of power should be accorded higher 
priority. 

The Committee would further emphasise the need 
for costing of research projects in terms of time and 
money likely to be required for their completion. 
They consider that this would encourage and promot0 
cost consciousness in the staff engag~d in research 
and would result in proper utUsation of time. tnergy 
and resources. 

The Committee feel that if resources on research 
projects are to be utilised effectively and to the best 
advantage it would be very necessary that their pn"-
gress is reviewed from time to time. The Committee 
desire that an objective assessment of the quality and 
usefulness of the research done should be made at 
least once in five years. 

._---- ----,-
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The Committee would also like to lay particular 
emphasis that there should be widest dissemination of 
the results of research and the State Electricity Boards 
encouraged to utilise the same in their field expedi-
tiously. 

The Committee also fcel that as suggested by the 
Committee of Ministers in 1972 each person should 
go through re-orientation courses at an interval of 5-7 
years. The Committee need hardly point out that 
with the increasing accent on power expansion. the 
country would need more and more trained technical 
personnel to man the power stations. The Commit-
tee would, therefore, urge that a study may he under-
taken to assess the requirements of technical penon-
nel of various categories on a short term and long 
term basis and urgent steps taken by Government to 
augment the existing training facilities. 

The Committee note that only three States viz., 
Bihar. Madhya Pradesh and Andhra Pradesh have 
set up trailling institutes. It is surprising that while 
power development has been taken up in n big way 
and rural electrification has been given greater 
em!,hasis, many States have fiot come forward to set 
up Institutes for training more personnel in operation 
and maintenance of power stations. The Committee 
consider that the training requirements can be ade-
quately met only if the States join in the endeavour 
with the Centre. The Committee would urge the 
Centra] Government to take up this matter with the 
concerned State Governments to augment the training 
facilities. 

The Committee also note that the question of sepa-
ration of cadres of generation and transmission engi~ 
neers to improve their operational efficiency was 
taken up with the States. Seven States have agreed 
so far to the separation of cadres. The Committee 
would like the Government to impress upon the other 
States the need to separate the cadres as earty as 
possible. 
-------_._------ .. _-----
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The Committee would urge that the training faci-
lities in the North Eastern Region need greater and 
special attention as these States are lagging far behind 
the national average in rural electrification. The 
Committee would also like to be informed of the 
recommendations of the Institute of Applied Man-
power Research New Delhi in this behalf and the steps 
taken to implement them. 

In the matter of training on power system side, 
the Committee note that there is only one training 
institute at Bangalore. The inadequacy of the insti-
tute in meeting' the training requirements is obvious 
from the fact that Government are proposing to avail 
the help of UNDP for training 1000 power system 
engineers, partly by deputing them to other advanc-
ed countries and partly by importing experts from UN 
member countries. The Committee would like Gov-
ernment to assess the requirements of power system 
engineers and to prepare '3 'Short-term programme for 
immediate implementation and a long-teml perspec-
tive plan to train pewer system engineers to meet the 
demand. 

'94 8.56 & 8.57 The Committee had in their 39th Report (1972-
73) emphasised the usefulness of 'Hot Line Mainten-
ance Techniques' being adopted in the country on a 
large scale and expreS'Sed their concern at the dosing 
down of the two centres-one at Bangalore and another 
at GanguwaJ-which were set up by the Government 
after entering into an agreement with USATD. The 
Committee had urged that Government should set up 
training Centre/Centres for imparting training in this 
technique as early as possible SO as to meet the needs 
of the State Electricity Boards and other bodies 
engaged in the operation and maintenance of power 
supply in the country. 

The Committee note that out of the two Hot Line 
Training Centres only the training centre at nrmgalore 
bas been reopened and it has started functioning from 

._---------- ._---



(1) (2) 

95 8.65 & 8.66 

(3) 

August, 1975. The Committee also note that Gov-
ernment propose to establish a Hot Line Training 
Centre in the Northern region itself as early as pos-
sible, and that this Centre would impart training in 
'Bare hand Method' whieh is stated to be a modern 
method and has the advantage of eliminating the use 
of live line too]s and increasing the degree of safety. 
The Committee would urge the Government to expe-
dite the opening of this Centre. They would further 
like that training in the 'Bare hand Technique' Jllay 
also be shlrted at the Bangalore Centre at the earliest. 

The Committee note that a Committee of Minis-
ters appointed in 1972 in their Report had recom-
mended that the design units in the State Electricity 
Boards, Electricity Departments, the specialised engi-
neering organisation of CW&PC (now CEA) and COD_ 

sulting engineering firms will have to develop and 
expand suitably in view of the ever large programmo 
of new projects and the need for greater design and 
engineering support for better project execution. The 
Committee were informed thoat the CEA are design-
ing the thermal power stations, hydro electric power 
stations and transmission systems and on the basis 
of regular feedback of operational and maintenanco 
data, improvements in the new station design and 
system design are made. 

The Committee need hardly point out that tho 
designs of power stations will have to incorporate the 
latest and the most appropriate tec1:mology so that 
generation. transmission and distribution of power are 
most efficient and entail minimum of losses. The 
Committee attach great importance to feedback of in-
formation on operation and majntenanct~ from the 
project levels so that necessary correctives could bit 
applied and lessons learnt leading to new improved 
station and system design etc. The Committee would 
also like Government to take concrete steps to streng-
then and augment the design units at various levels. 

------ -.---. - ------- --------
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96 8.67 The Committee note that as far as the equipment 

for low voltage trans mission I distribution system per-
taining to the rural electrification was concerned, 
REC had set up a cell for standardisation of these 
cquipments, under the overall charge of a Chief Engi-
neer. The standardisation was being done in consul-
tation with the various State Electricity Boards. Indiaa 
Standards Institution. C;:-ntral Electrichy Authority, 
manufadurers and other connected agencies through 
the forum of Helping and Technical Committees and 
by organising standardisation conferences. The Com-
mittee are glad to be informed that in terms of quan-
tum of standardisation 90 per cent of the value of aU 
equipment required had been covered. They would 
like that effective steps should be taken to standardize 
the remaining equipment expeditiously. 

97 S.6~ The Committee also note that for the higher volt-
age transmission!distribution equipment, Government 
have approached the World Bank for IDA loans. a. 
the standardisation has to be made in such a man-
ner as to satisfy not only the CEA but also the World 
Bank and the IDA. The Cotnmittee would urge 
Government to expedite the matter and take neces-
sary action for a standatdisation of pigher voltage 
transnUssionldistribution equipments at the earliest. 

98 8.74 The Committee note that the Rural Electrification 
Corporation has identified a few R&D areas for deve-
loping cheaper and better equipment and materials 
and has achieved results in some of these areas. The 
Committee need hardly stress that greater attention 
should be paid to identify more and more areas for 
developing cheaper and better equipments which 
would result in considerable economy b expenditure. 
The Committee would like the REC to 'Step up their 
R&D activities and go in for large scale development 
of cheaper equipment and materials. 

99 9.29' to 9.31 The Committee note that a new process called 
'Magnetohydrodynamics' which converts heat energy 

------ .. -.--- --------
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directly into electricity througb the inter-action bet-
ween all electrically conducting fluid and magnetic 
field is being tried in various countries. The effici-
encies obtained through MH D conversion process arc 
stated to be higher than the cunventional process. The 
Committee further note tilat the MHO process en-
ables energy extraction of the order of 20--30 pet 
cent of the total energy input to tbe hot gases, depend-
ing on the strength of magnetic fields. It lrdS also 
been stated that a combi::ntioll of the MHO and con-
ventional power cycles makes it possible to achieve 
higher over-all thermal efticiencies of 50-60 per cent 
as compared to 37-38 per cent possible from a con-
ventional system. As the MHO has the potential of 
raising the overall thermal efficiency of power gene-
ration considerably, its adl)ption woulri lead to saving 
of sizeable quantity of fuel, which is important in 
the present context of world energy situation. The 
other advantages of the MHD technology will be to 
minimise air pollution at no cost to the consumer, 
and it will enable to minimise in the long run, the 
th~mal pollution of rivers and lakes. 

The Committee note that leading countries like 
USSR, USA and Japan are making sustained efforts 
to develop MHO tcchnoiC'gy and have in~reased their 
efforts in this field. It is noted that USSR has a 25 
MW(e) demonstration plant in operation since 1971, 
and often this plant had been operated as a commer-
cial unit for study purposes and the results had been 
encouraging. Based on this experience, construction 
of a 1000 MW(e) commercial MHO Power Station has 
been started in USSR which is expected to be ready 
by 1981. Even West Germany and U.K. which had 
de-emphasised MHD programme in favour of nuclear 
power, are now considering to reactivate the program-
me due to the new developments of MHO aDd the 
energy crisis. 

_. __ ._-----------_ ... _----
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The Committee note that initiative has already 

been taken to establish an experimental plant of 5 
MW based on the principle of Magneto-hydro-dyna-
mics at Tiruchi under an agreement with the USSR. 
The Committee would l:k!" me Gove-roment to keep 
in touch with the progress made in the field all ov. 
the world 'So as 'to sce that the cxperiment'lli plant 
being set up in our country incorporates the latest 
technology. Careful eva1uation of its suitability and 
economics may be undertaken to ensure conclusive 
follow up action. 

GMGIPMRND LS-II-4209 LS-17-4-78-1054. 
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