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PREFACE 

The National Planning Committee, appointed in 1938. 
began its work early in 1939. After defining the nature of 
a National Plan, and determining the nature and scope of 
the work entrusted to them, the Committee issued an ela­
borate and comprehensive Questionnaire which was subse­
quently supplemented by specific details. Twenty-nine Sub­
Committees, formed into eight groups, were set up with 
special terms of reference to deal wjth all parts and aspects 
of the national life and work in accordance with a predeter­
mined Plan. 

After some unavoidable delay in getting replies to the 
Questionnaire, the Sub-Committees began their work, and 
submitted Reports,-some of them Final, some Interim,­
which were considered at the Plenary Sessions of the 
Parent Committee in 1940. Towards the end of that year the 
Chairman, Pandit Jawaharlal Nehru, was arrested and sen­
tenced to a long term of imprisonment, during which the 
work of the Committee had necessarily to be suspended. 

On his release a year later, hope revived for an inten­
:live resumption of the Committee's work. But the out­
break of war with Japan, the threat to India's own safety, 
and the hectic mare:h of political events, rendered it im­
possible to devote any attention to such work at that time. 
It, therefore, inevitably went into cold storage once again; 
and remained for the duration of the war. 

When at last the War seemed nearing its end, Pandit 
Jawaharlal Nehru with other leaders was released. The 
moment seemed again opportune to resume the work of 
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the Planning Committee. Meetings of that Body were held 
in September and November 1945, when certain more 
urgent questions, already included in the programme of the 
National Planning Committee, were given a special prece­
dence. A Priority Committee was appointed to report up­
on them. Changes and developments occurring during the 
War had also to be taken into account; and another Com­
mittee was appointe~ to review the general instructi?DS. 
given six years earlier to the Sub-Committees. ReVlsed 
instructions were issued to them following the Report of 
this Sub-Committee; and the Chairmen and Secretaries of 
the several Sub-Committees were once again requested to 
revise and bring up to date such of the Reports as had 
already been submitted-either as final or interim-while 
those that had not submitted any reports at all were asked 
to do so at an early date. 

As a result, many of the Sub-Committees which had 
not reported, or had made only an Interim Report, put in 
their Reports, or finalised them. The Parent Committee 
has had no chance to review them, and pas!; resolutions on 
t~e same. But the documents are, by themselves, of suffi­
Clent value, prepared as they are by experts in each case, 
to be included in this Series. 

The following Table shows the condition of the Sub­
Committees' work, and the stage to which the Planning 
Committee had reached in connection with them. 
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To sum up, fourteen Sub-Committees had made final 
reports, of which ten have been considered, and Resolutior.s 
taken upon them, by the National Planning Committee. 
Twelve more have presented Interim Reports, of which nine 
have been considered by the Planning Committee, with 
Resolutions thereon, while three Sub-Committees have not 
yet presented any report on the reference made to them. 

The idea that all this material, gathered together with 
the help of some of the best brains in India in the several 
departments of our national life, should be printed and 
published was before the Committee from the start. But 
the interruption caused by the war prevented its realisation. 
It was once again mooted in 1941; but the moment was not 
deemed ripe then for such action, partly because the leading 
spirits in almost everyone of the Sub-Committees were 
unable to devote time and labour to bring their Reports up­
to-date: and partly also because war-time restrictions or 
shortages had made scarcer than ever before the statistics 
and other facts, which particular sub-committees would 
need, to bring their work up-to-date. The war-time needs 
of Government had attracted several of them to work on 
Government Bodies, Panels, or Committees. For all these 
reasons it was deemed undesirable that material of this 
character-valuable as it must be-should be put out in an 
incomplete, inchoate, obsolete form, which may reflect un­
favourably upon Indian capacity for such tasks. ~ 

The last four years of the War were thus a period of 
suspended animation for the National Planning Committee. 
Even after the end of the war, it has not been feasible, for 
obvious reasons, for the Planning Committee to resume its 
work and finalise decisions. Continuous sessions of that 
body are indispensable for considering and taking decisions 
on the Sub-Committee reports presented since 1940, and 
putting all the material into shape, ready for publication, 
not to mention making its own Report: but the political 
situation in the country made it impossible. Other condi­
tions, however, are somewhat more favourable than in 
1938-39, when the Central Government of the country were 
all but openly hostile to such attempts. Lest, however, the 
momentary difficulties make for needless further delay, it 
was thought advisable by the Chairman a.nd the. under­
signed that no more time should be lost III puttmg this 
material before the Public. FollOWing this advice, it is now 
proposed to bring out a complete Series of the ~ational 
Planning Committee's Sub-Committee Reports, whIch will 
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severe as appendices to the Parent Committee's own Report. 
The Plan of the proposed enterprise is briefly summarised 
below. 

Every Sub-Committee's Report, which is in a final form 
and on which the National Planning Committee has itself 
taken resolutions, will be edited and published, with an 
Introduction assigning their due importance to the sugges­
tions and recommendations contained in that particular re­
port, its proper place in the over-all National Plan; and 
following it up, wherever necessary, by a kind of Epilogue, 
summarising the developments that have taken place during 
the seven years, during which the work of the Planning 
Committee had been in suspension. 

Those Reports, again, which, though in a final form, 
have not yet been considered, and no resolutions taken 
thereon, by the Planning Committee, will also be included 
in the Series in the form in which they were submitted, 
with such Introduction and Epilogue to each as may be 
deemed appropriate. And the same treatment will be 
applied to Reports which are 'Ad Interim', whether or not 
the Parent Committee has expressed any opinion on the 
same. They will be finalised, wherever possible, in the 
office, with such aid as the Chairman or Secretary of the 
Sub-Committee may be good enough to render. Sub-Com­
mittees finally, which have not submitted any Report at all, 
-they are very few,-will also find their work similarly 
dealt with. The essence, in fine, of the scheme is that no 
avoidable delay will now be suffered to keep the National 
Planning Committee's work from the public. 

Both the Introduction and the Epilogue will be supplied 
by the undersigned, who would naturally be grateful for 
such help as he may receive from the personnel of each 
Sub-Committee concerned. The purpose of these additions 
1S, as already stated, to assign its true place to each such 
work in the over-all Plan; and to bring up the material in 
each Report to date, wherever possible. 

Not every Sub-Committee's Report is sufficiently large 
to make, more or less, a volume by itself, of uniform size, 
for this Series. In such cases two or more Reports will be 
combined, so as to maintain uniformity of size, get-up, and 
presentation of the material. The various Reports, it may 
be added, would not be taken in the order of the classifica­
tion or grouping originally given by the Planning Commit-
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tee; nor even of what may be called the intrinsic importance 
of each subject. 

In view of the varying stages at which the several Re­
ports are, for reasons of convenience, it has been thought 
advisable to take up for printing first those which are final, 
and on which the Planning Committee has pronounced 
some resolutions. Printing arrangements have been made 
with more than one Press. so that two or three Reports may 
be taken simultaneously and published as soon as possible 
so that the entire Series may be completed in the course 
of the year. 

Two other Sub-Committees, not included in the list of 
Sub-Committees given above, were assigned special tasks 
of (1) preparing the basic ideas of National Planning; and 
(2) outlining the administrative machinery deemed appro­
priate for carrying out the Plan. These were unable to 
function for reasons already explained. The present writer 
has, however, in his personal capacity, and entirely on his 
own responsibility, published the "Principles of Planning" 
which attempt to outline the fundamental aims and ideals 
of a National Plan. This remains to be considered by the­
Planning Committee. Similarly, he has also attempted to 
sketch an administrative machinery and arrangements 
necessary to give effect to the Plan, when at last it is for­
mulated, and put into execution. Notwithstanding that 
these two are outside the Scheme outlined in this Preface, 
they are mentioned to round up the general picture of the 
arrangements made for publication of the entire work 
up-to-date of the National Planning Committee and its 
several Sub-Committees. 

The several volumes of Sub-Committee Reports, when 
published. will be treated as so ~any appendices to t~e 
Report of the parent body, the National Planning Comnut­
tee. It is impossible to say when that Committee, as a 
whole will be able to hold continuous sessions review and 
resolv~ upon Sub-Committee Reports which have not yet 
been considered, and lay down their ba~ic ideas and govern­
ing principles for an all ov~r P~an, applicab~e to the country, 
including all the facts of Its hfe, and all Items making up 
the welfare of its people. 

The disturbed conditions all over the country, and the 
Labour unrest that has followed the end of the War has 
caused unavoidable delays in printing and publishing the 
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several volumes in the Series, which, it is hoped, will be 
excused. 

In the end, a word of acknowledgment is necessary to 
put on record the aid received by the Editor in the prepara­
tion and publication of this Series. All those who are asso­
ciated in the task,-.members of the Parent Committee, or 
as Chairmen, Secretaries or Members of the various Sub­
Committees,-have laboured wholly, honorarily, and con­
sistently striven to give the best that lay in them for the 
service of the country. Almost all Provincial Governments 
and some States,-the latter twice in some cases,-have 
made contributions towards the expenses of this office, 
which have been acknowledged and accounted for in the 
Handbooks of the Planning Committee, published earlier. 
Suitable appreciation of these will be expressed when the 
Parent Committee makes its own Report. At almost the 
end of its task, the expenditure needed to edit, compile, and 
otherwise prepare for the Press, the several Reports. has 
been financed by a Loan by Messrs. Tata Sons Ltd., which, 
even when repaid, will not diminish the value of the timely 
aid, nor the sense of gratitude felt by the undersigned. 

Bombay, 1st July 1947. K. T. Shah. 

Note:-In the Scheme of this Series, originally given, 
more than one Report was intended to be included in one 
volume in some cases. The combinations indicated in the 
circular, of the 20th of June 1947, had had to be modified as 
the printing of sevenl Reports proceeded. 

When about half the volumes were printed, it was 
found that that scheme would not give a fairly uniform 
series. The new arrangement is given on the page facing 
the title page. Some changes have had to be made in that 
list e.g., the separation of the two Reports on Public 
Health and National Housing, intended to be in one volume, 
are now in separate volumes. 

Conversely, only the two Reports on Animal Husbandry 
and Dairying and on Fisheries were intended to be com­
bined. As now decided, the Report on Horticulture is also 
included in the same Volume. 

Again, the original combination of the Report on Min­
ing and Metallurgy with that on Engineering Industries 
has been modified. The latter now combined with the 
Report on Industries Connected with Scientific Instru­
ments, which was originally meant to be a separate volume, 
while the former is to be by itself. 
31st January, 1948. K. T. S. 
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INTRODUCTION 

The Sub-Committee .on Power and Fuel was appointed 
to dealw with the following terms of reference:-

(a) to make general survey of the present state of power 
supply from all sources; 

(b) to obtain information about the cost of production, 
of power under different headings and of the rates 
charged for each kind of power supply; . 

(c) to survey the potential resources of generation of 
power (from water, steam, oil, wood, industrial 
alcohol and other sources); 

(d) to recommend measures for development of cheap 
and abundant power supply for the work contem­
plated by the National Planning Committee; 

(e) to examine the present state of the law in regard to 
electric undertakings and suggest amendments if 
necessary. 

The Industrial Revolution, beginning towards the close 
of the Eighteenth Century in Britain, consisted largely in 
the substitution of mechanical for human energy in all manu­
facturing industries to meet the primary needs of man. Per­
haps the most vital single requirement of mechanised indus­
trialisation of the modern type, with large-scale operations 
with the aid of the machines, is steam or electrical energy 
which helps to economise labour, and at the same time in­
crease the yield per unit of work. 

The ambition of this country for large-scale industrial­
isation has, however, been handicapped, almost from the 
start, not so much by lack of resources in the shape of mate­
rial or man-power. as by two external factors. A subtle hos­
tility in the attitude of the Government of the country in the 
matter of its industrial growth. and the consequently unsym­
pathetic policy adopted towards the development of indus­
try which would compete with British Industry in the Indian 
Market, is responsible, in the final analysis, for India's in­
dustrial backwardness. More important for immediate re­
action is the lack of the necessary power for driving and 
working complicated machinery. 

The main sources of energy for driving machinery in 
modern industry are coal. petroleum or fuel-oil, and elec­
t.ricity. In proportion to her size and resources of raw ma­
terials and man-power necessary for large-scale modern in-

17 
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t y India is poorly endowed in regard to coal and 
du:r~l~um or combustible oil. It may be that all the possi­bf coal resources of the country have not yet been ~lly 
ex

e 
lored. A much smaller proportion is actually explOlted thin may well be ~xpected. It may also be that the coun­

try's oil resources are similarly also not developed to their 
full potential. Making ~ull allowance, how~ver, for t~ese 
factors, it must be adnutted that, comparatively speaking. 
India is poorly endowed in the matter of these essential re­
quirements for modern, mechanised industry and mass pro­
duction. 

If, therefore, India desires to realise her growing Indus­
trial ambitions, she must find adequate energy. If coal and 
oil are lacking, a substitute,-economical as well as plentiful. 
-for these sources of energy must be found. That substitute 
is available in ample measure in the Hydro-Electric resources 
of the country, which it is possible to develop in almost all 
the parts of the country from the perennial rivers that flow 
through every Province in the land. 

Given modern technique and scientific advance in regard 
to the production and distribution of hydro-electric enE"rgy, 
even those regions which have no great mountain streams can 
have, by suitable location of power generating stations. and 
adequate utilisation of the rain water power, sufficient 
arrangements for the production and supply of electrical 
energy can easily be made for all then likely needs under 
an intensive system of industrialisation. According to 
estimates made by experts, hardly 2% of the potential 
hydro-electric energy in the country is now explored 
and utilised. One of the first pre-requisites, therefore. 
is to have an up-to-date and exhaustive survey of the 
water resources of this country, co-ordinate the various ways 
in which these resources can be developed. and the several 
uses in which they may be employed; and prepare a com­
prehensive programme for the setting up of the necessary 
generating plants, building the required dams, training rivers 
and using their waters in the most economical manner pos­
sible for industry, agriculture. transport. and other require­
ments to which water can be put. 

The Sub-Committee has surveyed the problem in all its 
bearings, and noted some of the handicaps from which our 
existing power industry, such as it is today, suffers. Elec­
trical energy is still v~ry co~tly in this country; and the 
development of many mdustrIes which require cheap and 
plentiful supply of power for successful working, is retarded 
for lack of this indispensable pre-requisite of modern mecha-
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nised large-scale production. No small part, therefore, of the 
Report has been devoted to analysing the charges and sho;v­
ing them to be disproportionately high. 

The necessity recognised by the Sub-Committee of a 
well organised and well distributed national system of gene­
ration and distribution of electrical power can be met, only 
if the entire enterprise of production as well as the supply 
of this energy is made a Public Utility Concern. It would 
be needless and reprehensible waste of national resources, 
if, after building such stations and providing theit equip­
ment, they are left to be worked by private enterprise for 
its own profit. The entire enterprise, utility, and service 
must, therefore, be owned, controlled and managed by the 
State, or a Statutory Body specially created for the purpose. 
and acting on behalf of the community in the interests of the 
entire National Economy. The profit motive must be ex­
cluded from the operation of this enterprise: otherwise the 
service will be neither as widespread, as cheap and as abun­
dant as it is required to be; nor productive' of the benefits 
.anticipated. 

It does not necessarily follow from this that it would be 
a net loss to the country even if the first consideration in 
utilising this supply of energy is its plentiful supply at eco­
nomic rates for power needed for industrial or domestic use 
rather than a commercial profit for the producer. 

The production of electrical energy on a large scale. 
properly co-ordinated and scientifically distributed all over 
the country. will more than off-set the disadvantages of high 
cost and low rates. Besides. in hydro-electrical enterprise, 
even though the initial capital cost of setting it up may be 
comparatively heavy. as it involves damming rivers. acquir­
ing land, and providing the necessary machinery, plant and 
equipment, the maintenance cost would be relatively much 
lower. If the profit motive is eliminated from this enter­
prise. as it should be. the charges for the power or energy 
supplied, utility provided, or service rendered. can easily 
be framed, so that not only will it be accessible to every vil­
lage, but also to every industry that can be economically 
operated by such driving force. It will be more necessary 
to treat it as a Public Utility. as the operations will be spread 
over several units of the Federation, i.e. Provinces as well 
as States, whose concurrence and co-operation are indispen­
sable for starting and working this enterprise. Such co­
operation will be readily available, only if the matter is hand­
led as a collective Public Enterprise, and the principle is 
adopted of service before profit in such matters. 
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Th uses of Electricity are many and varied, and increas­
. e day. There is an immense need for such energy 
~g ~ver:xisting industrial enterprises or Public Utilities in 
111 ~ e with an infinite scope for further expansion held out 
~dia, comprehensive plan of national development. The 

y t net-work of Railways, which admits, of con­
v.~ rable further expansion, would be much more eco­
SI ricailY operated than is the case today, if, instead of 
~~ wasteful steam-power generated from a relatively low-

:de coal, hydro-electric power was used for haulage all 
~er the tracks. As against the 42,000 odd miles of rail-road 
operated by steam a few hunderds are worked by electricity. 
fie other considerable fonn of modern transport, the auto­
mobile, would also. ~e much more useful an? popular in this 
country, if the drivrng energy were electnclty rather than 
petroleum. The great vested oil interests in America and 
elsewhere have prevented uptil now adequate scientific re­
search being carried on for automobiles to be driven by elec­
tricity which would hurt the petroleum producer in a vital 
spot. No wonder India feels unnecessarily handicapped for 
lack of adequate supply of petroleum within her own fron­
tiers in developing the use of the automobiles for passenger 
or goods carriage in the country. Were electricity substi­
tuted for oil, the handicap will disappear; and the cpuntry's 
economy as a whole immensely benefited. 

One of the important features of the National Plan, as 
conceived in this Series. would be a large-scale development 
of roads. As against the 60.000 odd miles of proper roadway 
in the country, plans even now made suggest a minimum 
of 200.000 miles being provided if the country, its industry. 
agriculture and domestic needs of the masses are to be ade­
quately served. On these roads the fonn of traction most 
suitable and economic would be the Automobile. But that 
means of transport would be wasteful, and unable to rise to 
its maxi,?um poten~ial: unless the energy necessary to drive 
it is derived from mdlgenous water-power turned into elec­
tricity. rather than from foreign imports as is the case with 
petroleum today. It is worth conSidering. therefore. by those 
who are charged with the preparation and execution of a 
National Plan for India. whether intensive research should 
not be devoted to find ~ays and. means whereby India can 
be independent of foreIgn supplies of petroleum and pro­
vide her own traction power by hydro-electric e~ergy. 

Apart from these demands for electrical power. which. 
as stpted above, are capable of great expansion. industry of 
every type. agriculture, utilities as well as the essential social 
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services, will require progressively more and more energy, 
as Industrialisation proceeds, and the people's standard of 
living improves. The suggestions made in another volume 
of this Series, for developing cuIturable waste land as indus­
trialised agriculture; for improving forests and fisheries, 
would also be very much facilitated and expedited if cheap 
and abundant supply of energy is available. 

For all these reasons the recommendations of the Sub­
Committee that the production and supply of all electrical 
energy be a Public Utility Concern, owned, controlled and 
managed as a State enterprise, and worked on the basis of 
a vast national grid, wherein all units of the Union of India 
co-operate with the Centre, is eminently commendable and 
should be given effect to as soon as possible. 

The co-relation between Hydro-Electric Power and 
Water Supply for irrigation has also been emphasised by the 
Sub-Committee. It is further developed by another Sub­
Committee which deals with River Training and Irrigation 
proper. The essence of the recommendations in both cases 
is a carefully planned all-round co-ordination and systematic 
execution of the programme, so as to serve adequately and 
satisfactorily the interests of the entire community in every 
aspect of its economic life. 

The Sub-Committee has recommended the establishment 
of a Central Technical Power Board to carry out a systematic 
survey of the hydro-electric resources of the country, and 
adopt such schemes for the development of these resources 
within a given time as may be found practicable. This Board 
should be an integral part of the Planning Administrative 
Machinery that may be devised, so as to maintain the process 
of all-round co-ordination. The National Planning Commit­
tee have accepted these recommendations, and urged the 
establishment of a Central Electricity and Fuel Board both 
working in concert and supplemented by Regional or Pro­
vincial Boards. All these are to be Statutory Bodies, and 
the sole vendors of Electricity in bulk. They would put up, 
wherever suitable, their own Power-Stations for generation 
and distributive channels, carry out surveys for new projects 
where necessary, and eXBlnine schemes of generation and 
supply when prepared. The same authority would also have 
to consider the rates or charges made for electrical energy. 
in bulk or retail, and to standardise. equipment for this pur­
pose. In this way the entire service will be maintained in 
unison and the particular needs of each region duly attended 
to. 

, ..... 



22 
National Planning Committee 

While giving. full ~po~an7e to Hydro-Electrical 
Energy its productIOn a~d distrIbUtion, as a real solution of 
India's' power problem m a programme of industrialisation 
and planned national develop~ent, the Sub-Committee are 
not unmindful of the alternatIve sources of energy. They 
ha~e made several recommendations on these other sources 
of coal, oil and power alcohol. 

Coal as already mentioned, is in this country deficient 
in quantity as well ~ ~ua~ty. But, even so, ~e ~ethods of 
its production and distrIbution can be substantIally lDlproved, 
so as to increase the total wealth of the country, and make 
it more easily available, in places where electricity is not 
similarly accessible. 

Several committees have in the last few years consider­
ed the problem of coal mining, including economic produc­
tion of coal and its regular supply. The objective and outlook 
of some of these Committees which have reported on the 
subject may be somewhat narrow in comparison with that 
of the Sub-Committee of the National Planning Committee 
which has consider~d the pro~lem of power and fuel supply. 
Certainly, if ElectrIC Su~ply IS to be made a Public Utility 
Concern. coal,-its substItute or alternative,--<:annot be left 
to private profit-see~i~g enterprise, whether in mining or 
distribution. Coal mmmg must accordingly be nationalised' 
and the material supplied to every industry or OCcupatiOl~ 
needing it as cheaply and regularly as possible. 

The larger question of naticnal policy regarding the ex­
ploitation of the natural wealth of the country, like its 
minerals, need not be considered here. It is a matter of basic 
National Policy, which the National Government will have 
to determine after due regard to all relevant considerations. 
Whenever the matter is finally determined. proper correla­
tion with the ownership, management, control and utilisation 
of electric energy must be observed. It must, at the same 
time. be emphasised. that Coal, however inadequate in quan­
tity and poor in quality, in proportion to our industrial ambi­
tions, is an imp?rtant. source. o~ energy, w~ch any country, 
seeking to be highly mdustrIahsed, cannot Ignore. Accord­
ingly, just as there is a need for a systematic survey of the 
available hydro-electric resuurces of the country, So too it is 
necessary for a new geological survey of all parts of the 
country with reference to Coal as well as other Minerals. 
It is not impossible that more Coal Deposits may be discover­
ed by such a survey with modern tools and methods in seve­
ral parts of the country than have been so far discovered 
and exploited. Whether they are discovered or not, the 
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fuller utilisation of existing resources must not be neglected; 
so that the power needs of the country in respect of energy 
may be met as fully as possible. 

The use of Forests as a source of fuel is wasteful and 
disastrous, if the country is to realise at all her industrial 
ambitions. There are other and more profitable purposes 
for which Forests may be reserved. Wood should be alto­
gether left out as a source of power supply, whether as an 
alternative or a supplement to coal or electric energy. India 
has vast forest resources, no doubt; but the timber she pro­
duces can serve much more profitable purpose; and the other 
forest produce is suitable to serve as raw material for new 
industries far more advantageously than being wasted as 
today. 

The Petroleum resources available in the East and North 
West corners of the country are scanty, and inadequate for 
even our existing needs. It may be that these are also capa­
ble of further development and expansion. But so far as is 
known today, they are unlikely to yield in the near future 
quantities sufficient for the programme of development en­
visaged by the National Planning Commitee. Since August 
15. 1947, when the country was partitioned, the Union of 
India has become still more poor in regard to petroleum re­
sources by the loss of the Attock oil. 

The only other alternative that may be and has been 
considered by the Sub-Committee is in regard to Power 
Alcohol. Large quantities of this cheap fuel are possible to 
produce by the Sugar Factories that have sprung up in the 
several parts of the country in great numbers in the last 
few years. The economics of Power Alcohol need not be 
considered at great length in this Introduction. The Sub­
Committee has given full consideration to the matter in their 
Report, and we must leave it to speak for itself. Scientific 
opinion seems to be agreed that there is a great possibility 
for additional supply of energy from this source; and the 
Planning Authority of the country will have to consider 
ways and means for giving effect to the same. 

K. T. SHAH 



SUMMARY OF THE FINAL REPORT OF THE 
SUB-COMMITTEE ON POWER AND FUEL 

PART A 

ELECTRICAL POWER 

1. Total Production of Electrical Energy in India 

The production of electrical energy in India is exceed­
ingly small-no up-to-date authorised returns are available, 
but according to the Government of India estimates amount­
ed to 3860 million units in 1942, which works at the rate of 
9 units per capita per year. The resources available, which 
have been very unsatisfactorily surveyed, indicate that with 
a progressive policy, the output can be increased 50 times 
and may be within a reasonable period of time. 

2. Per Capita Production Compared to other Countries 
The per capita production of electrical energy is one of 

the lowest in the world, comparable to China or Abyssinia 
before 1936. It can be compared to the figures of nearly 
2380 for Canada and 130 for Mexico in 1938. Nothing is a 
better index of India's industrial backwardness than this 
figure for electrical energy production. 

3. Energy Production trom all Sou'fces 
It is very difficult to estimate the total energy produc­

tion from all other sources-human, animal, steam and 
petrol, wood, baggasse and other combustible matter. But 
the total cannot be more than 100 units per capita per year. 
It is nearly 15 times less than the standard for civilised 
countries. 

4. Hydro-electric Development Indispensable tOT Indian 
Industrial Expansion 
Large tracts of India must depend upon the development 

of water power resources if industries in these parts are to 
be efficiently and economically organised. The first requi­
site is an adequate survey of water power resources of India, 
which does not exist except the preliminary survey by J. W. 
Mears in 1923, which is admittedly insufficient. Surveys 

2.J. 
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have, in the meantime, been carried out by some Provincial 
Governments and States; but except in a very few cases 
neither in quality nor quantity do they come up to the stan­
dard of surveys in Canada, Sweden or Italy. According to 
Burrows the total hydro-electric resources of India come up 
to 30 million kilowatts. This appears to be a more correct 
guess than that of Mears. According to the information of 
the Government of India, of this, only 426,700 kilowatts of 
continuous power have been installed in 1942 so that only 
1.4% of the potential hydro-electric power has been develop­
ed up to 1942. In most of the European and American coun­
tries the percentage of potential power developed varies 
from 15 to 90%. 

5. Power Development-the most vital factor in Indus­
trialisation 
It is very imperfectly realised that power development 

is the most vital factor in industrialisation. The amount of 
ignorance, and faulty information amongst the public and 
officials regarding the part played by power in developing 
the country's industries, transportation and national life in 
general, is simply colossal. 

6 Need of enunciating a National Power Development 
Policy 
The backwardness in power is due to the absence of a 

definite National Power Policy on the part of the State. As 
a result of the World War of 1914, all countries were 
compelled to adopt a definite National Power Development 
Policy-aiming at the development of all possible resources. 
and their proper utilisation; but in India, though such a 
policy appears to have been in cOlltemplation as a result of 
the recommendations of the Indian Industrial Commission 
of 1918, all work on this line was stopped by the Central 
Government in 1921, and transferred to the provinces. 

7. Need for amending the Indian Electricity Act 
The laws relating to the generation, distribution and 

supply of electrical energy in India (known as the IndiaLl 
Electricity Act) was drafted in 1903 and has not undergone 
any substantial change since then. It is, therefore, out of 
date and needs modification with a view to foster a more 
rapid development of electricity for development of industry. 
Even the insufficient safeguards (as for instance appointment 
of Electrical Advisory Boards) recommended by the Act 
have not been given effect to by the Government. 



26 National Planning Committee 

The present high rates for energy, their causes and 
8. proposed remedies 

Except in a very few cases, the rates for energy are 
duly high and could be considerably reduced. . In the case f the grid schemes and other large undertakings, the 

domestic rates are too high and it should be possible to 
reduce them progressively. In most cases the high rates are 
mainly due to the present low load densities and low load 
factors resulting in an unduly small revenue in relation to 
the cost of works. In smaller undertakings, they are also 
due to the generation of power in small inefficient power 
houses for supplying small urban areas. In some cases, in 
spite of progressive improvement of load conditions and in 
the technical efficiency of the schemes, the supply companies 
have failed to reduce rates correspondingly. In order to 
improve this state of affairs, the follOWing measures are 
proposed:-

(1) The entire system of electricity supply in each 
province should be reorganised by bringing under review 
all the existing power stations and preparing schemes for 
supply to much more extensive areas, both urban and rural 
from a very much smaller number of large efficient powel'" 
stations, thermal and hydro-electric, feeding into grids for 
supplying all loads within these areas. This proposal is 
similar to the recommendation of the Weir Committee in 
accordance with which reorganisation of power supply ha<; 
been carried out in England with very satisfactory results. 

(2) Reorganisation of the large number of existing 
distribution systems based on the retention and utilisation 
where possible. of the larger and I?ore efficient of the exist­
ing undertakings and the absorptIon by such undertakings 
of the smaller and less efficient of the existing undertakings 
or the amalgamation of the existing distribution undertakings. 
In all cases. the undertakings taken over should receive a 
fair price for the assets and reasonable compensation for the 
loss of future profits. 

(3) The Electrical Power Board should be empowered 
to require distribution companies (a) to carry out approved 
schemes of extension for undeveloped areas and (b) to offer 
facilities for the hire 0;' hire-purchase of apparatus and fol'" 
assisted wiring. 

(4) The Electrical Power Board should be empowered 
to require all distribution companies to offer an approved 
two-part tariff for domestic supplies as an optional alterna­
tive to a flat rate charge. 
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Proposals (2) to (4) are similar to the recommendations 
of the Snell Committee on Electricity Distribution in the 
United Kingdom. 

The cost of works and operation and consequently the 
rates for supply could be reduced if (1) all electrical equip­
ment is standardised as far as possible and manufactured in 
this country; (2) Indianisation of staff effected; and (3) pur­
chase of stores and equipment made in competitive markets. 

As it appears that in some cases the high rates are also 
due to financial manipulations on the part of holding com­
panies and Managing Agents, it is necessary that the opera­
tion and accounts of all undertakings should be controlled 
by the Electrical Power Board as detailed under para (15). 

9. Implications of the Industrialisation Policy adopted by 
the National Planning Committee. 
According to the red book published by the N. P. C. 

(page 40, 11) the industrial output of India is to be increased 
2 to 3 times within the next few years and five to six times 
ultimately. For the total industrial output contemplated in 
this and other resolutions, the total energy production in 
India from machinery has to be increased to at least 35,000 
million units within the next few ye~rs, part of which may 
be forthcoming from steam engines, but most can come only 
from electrical power. According to our estimate about 
12,000 million units of energy should be electrical and this 
would require installation of additional electrical plants 
with a total capacity of about 3 million k.w. assuming that 
the load factor can be improved as we have visualised in 8. 
According to our investigations, the total capacity of electri­
cal plants now installed in India is about 1.15 million kilo­
watts, with a capital of about 90 crores of rupees. The 
total capital requi1·ed for the development work we have in 
view would be abottt 240 crores of rupees. 

10. Case for State Control of Pawer Development and f01 

Existing Power Companies 
The electricity development in India has so far been con­

fined mainly to the service of the cities and larger towns, 
Railway workshops and a few centres of heavy industry. 
Both fuel and hydro-electric power stations built by State 
and private agencies are in service. These developments have 
generally been of a character where loads are concentrated 
and therefore. the promoters of the undertakings did not 
have to wait for long before the investments began to yield 
returns. Further developments of electrical power, how-
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ever, would mainly have to be of a different character. New 
power stations and lor extensions of existing stations andT 
new loads have to be planned together. The new loads 
would be the power demands of the heavy chemical and 
manufacturing industries and making electric power avail­
able to the smaller towns and to the countryside for small 
industries, lift irrigation, protected water supplies, etc. The 
latter demands are particularly pressing needs in the inter­
ests of the economic well-being of the bulk of the population 
of the country which lives away from cities and towns. 

The different demands of the new power developments 
can be best served by the establishment of central thermal 
and hydro-electric power stations and networks of transmis­
sion and distribution lines. Such power schemes have been 
planned and are now in operation in Mysore and parts of 
United Provinces, Madras and Punjab and North Western 
Frontier Province. As such schemes have necessarily to be 
planned in relation to conservation of fuel resources, joint 
use of river flow for irrigation and power, river and drainage 
control, etc., we consider that the State should take the ini­
tiative in bringing into existence the future regional power 
developments as indicated above to accelerate the uses of 
electrical power, e.g. in the Tennesse Valley. 

11. The Control Machinery for Power Development 
The control machinery should comprise two separate 

Boards (a) the Electrical Power Board (b) the Fuel Board, 
each acting through a number of surveys, committees, re­
search and standardisation stations. The two boards should 
work in close co-operation, whenever necessary, in problems 
of common interest. 

12. The Hyd1'o-electric Survey of India 
The duties will be to make a survey of the hydro-electric 

power resources not only of British India. but of the entire 
drainage basins of India, even though a part of them might 
be under the territorial jurisdiction of neighbouring chief­
tains, and rulers, e. g. Nepal and Bhutan. Such a survey 
should include, inter alia the location of power resources. 
accessibility, head water supply, storage, capacity, regula­
tion of flow, the amount of silt carried in the water, silt de­
posit, the geomorphological, climatic. oro~aphic and anth~ 
rap a-geographical data and hydro-dynaffilc curves of the 
basins. There should be adequate collection of data on steam 
and ground water gauging, rainfall records and run-off and 
snow-gauge records (at high altitudes) for fau'ly long pe-
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riods. In mountainous regions, there ought to be a pro­
gramme of giaciers study which should include information 
about precipitation of snow and temperature of snow, atmos­
pheric pressure, direction and force of wind, solar radiation, 
condensation and in fact all the elements which, together 
with stream measurements, permit the control of ice-storage, 
so extensively utilised in hydro-electric plants. Since water 
power used for electric generation is closely linked with flood 
control, irrigation, afforestation or even recreation, the above 
mentioned survey should act in close co-operation with 
bodies dealing with these matters. 

The Hydro-electric Survey of India should be an All­
India Body with a suitable headquarter, should be of the 
same status as the Trigonometrical or Geological Survey of 
India, and should work as a co-operative body of the Nation­
al Water Power Resources Commission. Under its direc­
tion, survey work should be carried out by provincial agen­
cies wherever possible or by its own staff, when provincial 
agencies are not available. The survey ought to be under­
taken according to the natural hydrological divisions of India 
e.g. the Ganges Basin, the Indus Basin, the Western Ghats. 
the Godavari, the Mahanadi, the Damodar, etc. It should 
be a permanent body like the Royal Water Power Board of 
Sweden or the Hydro-electric Power Commission of Ontario 
in Canada. All records and data should be analysed at the 
headquarter's station. 

13. The Industrial Load Committee 

The functions of the Industrial Load Committees of the 
Electric Power Board would be to plan for the maximum 
utilisation of the power already developed, or to be develop­
ed in future. It should do so in consultation with provincial 
agencies and manufacturing concerns. 

14. The Railway Electrification Committee 

At present, except for a little over 200 miles of electric 
railway, all the Indian railways amounting to nearly 40.000 
miles are hauled by coal-fired locomotives. About n mil­
lion tons of good coal are used for running them. Except in 
the eastern part of India. most of the coal is long-haul and 
therefore costly. For efficiency and for conserving the ve~':V 
limited coal reserves of India. it is desirable that a policy 
of railway electrification be adopted. It is bound to be a slow­
process. This matter will be gone into by the Committee 
which would work in conjunction with the Railway Board. 
It would decide the portions to be first electrified and the 
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pace for electrification. It shall gather all the data necessary 
for electrification. 

15. Electrical Utilities' Control Committees 
It is recommended that Electrical Utilities' Control Com­

mittees be formed in the Centre as well as in the provinces, 
to exercise a rigid control on the existing electricity supply 
companies, as well as on the growth of future companies on 
the right lines. The control is to be exercised on private 
as well as State undertakings in the interest of the consumer. 
The Central Body (corresponding to the present Central 
Electricity Board) would advise the Government on legisla­
tion, would act as an appellate body for disputes arising in 
the provinces and would give directions to all ·provincial 
bodies. Administration of the Indian Electricity Act should 
be left to provincial bodies. Functions similar to those are 
specified for the Central Electricity Board in the Indian 
Electricity Act of 1937; but the Provincial Advisory Boards 
recommended in the Act have never been constituted. The 
act should be modified on the lines recommended below:-

(a) Knowledge of the detailed working of undertakings 
The financial as well as the technical working of every 

electrical undertaking should be known to the State in Ct 

much more comprehensive manner than that visualised by 
the existing Indian Electricity Act. The form prescribed by 
the Indian Electricity Act of 1937 should be replaced by that 
adopted in England with necessary modification. 

(b) Collection of their technical and economic data 
The Committee should gather data about the efficiency 

of power generation and distribution by the various electri~ 
city undertakings whether Government-owned or Company­
owned and their characteristics. The capacity of the under­
takings for efficient developments in the future should also 
be fully assessed. The load characteristics of the areas 
served by the various undertakings should be determined. 
Such characteristics should include the load-factor, the diver­
sity factor. the daily, monthly and annual load-curves. Such 
data should be kept up-to-date. 

(c) Inefficiencies to be remedied 

The Committee should analyse and examine such data 
as can be gathered and should determine the methods by 
which inefficiencies, wherever they exist, ia ~eneration and 
distribution can be remedied and should alao deternrine to 
what extent existing distribution areas shoolcl be reduced. , 
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reorganised, increased or remodelled in order to realise 
hlgher standards of efficiency and lower rates to the public. 
Such a determination should include amalgamation and co­
ordination of supply undertakings. The Committee should 
also recommend the terms of payment to the companies and 
local authorities where it is necesary to transfer areas of 
supply from such undertakings to administration and control 
of other undertakings. 

The Committee should not wait till it has completed its 
review of the whole country but should submit its schemes 
from time to time as far as specific areas are concerned, so 
as to enable them to put into operation. 

(d) Collection of Financial details about the undertakings. 
Appointment of auditors by the E.U.C. Committee 
It is important that the accounts, a statement of which 

would be nonnally furnished to the Government by the 
undertakings themselves, should be audited, not by the 
auditors appointed by the undertakings as at present, but 
by auditors appointed by the Committee. 

The auditors appointed by the CDmmittee will have not 
only to see that there is a voucher for every payment but 
will have also to see that the payment itself is such as an 
ordinary businessman of prudence would incur. 

(e) Reduction of rates charged fOT electricity 
It would be the duty of the Committee to examine at 

the end of each financial year whether the reduction in rates 
(which ought to be a regular feature) was proper, if not, it 
should enforce the proper reduction. 

The Committee should further see that the total reduc­
tion has been apportioned properly to different classes of 
<:onswners. 

The Committee should prescribe model fonns of tariff 
where such prescription is deemed necessary in the nationa\ 
interest and in the interest of standardisation. 

(f) Depreciation and Reserve Funds 
We believe that it is improper to let the undertakings 

be absolutely free in fixing depreciation and other reserves 
at theiT sweet will. We recommend that the various Pro­
vincial Governments should fix definite percentage of the 
income, after deducting the expenditure, to be devoted to 
depreciation and other reserve funds. Such percentages 
should he based on the character of machineries, plants, etc· 
which IIlight be in use. 
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It would be the duty of the Committee to arrive at these 
percentages and recommend them to the respective Provin­
cial Governments accordingly. 

( g) Relation between the Electrical Undertakings and their 
Managing Agents 

It has been found that at least in some cases, the terms 
of contract between the electrical undertakings and their 
managing agents are such as to give to the latter inordinately 
great advantages-naturally at the expense of the consumers. 
We recommend that the terms of such contracts should be 
thoroughly examined by the Committee in light of the new 
Companies' Act. The Committee may either recommend 
the Provincial Governments to have the contracts revised or 
to have only reasonable emoluments be paid to the managing 
agents out of the net profits of the undertakings and the 
rest to be paid, under the terms of the contracts, out of the 
portion of profits for shareholders. 

Any new contract with the Managing Agent should have 
its terms approved by the Committee and suitably modified 
if it be unapproved. 

(h) Change of hands on the part of Electrical Undertakings 

The Committee should see that no licence should be 
transferable, except to a Company which may be floated for 
the purpose, and that undue privileges are not paid to the 
original licensee for the services he has rendered in secur­
ing the licence. Any privilege so obtained by the original 
licensee, as for instance the Managing Agency of the Com­
pany to whom the licence has been transferred, are not 
transferable without the express sanction of the Committee. 

(i) Holding Companies-their control 

In India the Holding Companies are not supervised at 
all. The McGowan Committee's proposals on such holding 
companies in England are instructive. That Committee pro­
posed that: (1) the accounts of holding companies controlling 
operating companies should be subject to the official audit 
and that (2) at enquiries on the rates of a subSidiary, account 
is to be taken of the profits of the holding company in deal­
ings with this subsidiary. We are of opinion that some such 
control on the holding companies should be exercised, even 
in India. 

"The maximum returns allowed on capital advanced by 
holding companies on short-term advances and loans should 
not be greater than 1 per cent above bank rate, and on long-
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term loans 1 per cent above the current rate of yield on 
Consols." 

(j) Alterations in the plant and equipment to be sanctioned 
by the Committee 
In order to avoid costly schemes being adopted by the 

electrical undertakings, to ensure that any capital expendi­
ture is in the best interest of consumers, to enforce the use 
of Indian made machinery and plants (when such articles 
are made here), to standardise the character of supply, its 
frequency and voltage and to enable the training of proper 
technicians, we recommend that any addition to and alter­
ation in the existing plants of electrical und~rtakings should 
have a prior approval of the Committee. 

Any scheme or design which an undertaking prepares, 
should first be submitted to the Committee before it is actual­
lyadopted. 

In case the Committee does not approve of it (and it 
must assign full reasons for its disapproval) the undertaking 
will have to alter it, till it meets with the approval of the 
Committee. 

(k) Hire-purchase system of initial installations 
In order to enable a larger number of people to enjoy 

the amenities of electricity, who cannot do so at present, 
because of want of money to meet the fairly heavy initial 
expenditure incurred in wiring out and connection of their 
premises, and in making a change over from oil and steam 
engines to electric drive, we recommend that the Electrical 
Power Board should be empowered to require the electrical 
supply undertakings to offer facilities for hire and hire-pur­
chase of apparatus and assisted wiring on easy terms. 

In areas served by poor undertakings, Government it­
self should, on the recommendation of the Committee. come 
forward with such schemes .. 

These schemes should also include the extension of 
electricity to outlying areas. 

(l) Ways and means to put into effect our recommendations 
In order to ensure that the above-mentioned recom­

mendations are given effect to by the various electrical 
undertakings in India. they should have a formal legal sanc­
tion. We recommend that the Indian Electricity Act should 
be revised and redrafted so as to incorporate provisions deal­
ing with the above points as well as others equally import­
ant but not specifically indicated by us. 

P. F.-a 
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We further recommend that 25% of the Directors should 
be nominated by the various Provincial Governments on the 
Board of an electrical undertaking. The Directors should 
be men, well-versed in the economics and technique of elec­
trical power-production and supply, and should be chosen 
on the recommendations of the E.U.C. Committee. 

Weare further of opinion that the Government should 
have option to purchase any elecrtical undertaking after the 
expiration of 25 years from the commencement of the licence 
and thereafter on the expiration of every subsequent period 
of 5 years therefrom. The price to be payable for such a 
purchase would be the existing value of the property at the 
service of the public in the same sense as we have said above. 

In order to bring about an uniformity in the Govern­
ment's policy with regard to H. E. resources, we should fur­
ther recommend that those H. E. Power Plants which are 
in private hands should be acquired by the State, as was the 
case in Madras. Madras Government bought back the Py­
kara concession from private hands. to which it had been 
granted earlier, when it had adopted a definite policy with 
regard to H. E. development and survey. 
16. Standardisation, specification, research and. training of 

technical staff 
From the point of view of economy, it is desirable that 

designs and specifications for similar equipments and mate­
rials should be standardised as far as possible and it is re­
commended that all necessary standard designs and specifi­
cations should be prepared and issued by the Electrical 
Power Board. 

The Board shall also consider the question of necessary 
research work in connection with electricity supply, formu­
late the problems and arrange for the research work to be 
carried out in suitable laboratories or in the field. 

PART B 
FUEL-SOLID, LIQUID AND GASEOUS 

In this report, we have discussed the problems of Indian 
Coal and other kinds of fuel relating to processing. utilisa­
tion and distribution from the point of view of a unified fuel 
balance for the whole country. 
1. Uses of Coal 

Coal is used in India for the production of electrical 
power, for the running of railways, for propulsion of ships, 
for running other industries with steam power. for smelting 
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purposes, for such industries as glass, cement, etc. and for 
domestic purposes. A small quantity is used for conversion 
into gaseous fuel. In other countries it is used as a source 
of raw material for the manufacture of a large number of 
chemicals of great economic value, and for conversion into 
liquid fuel, w1?-en mineral liquid is not available. 

The total production and consumption of coal under 
different headings are given below:-

TABLE I 

Total production of Coal in India. 

Year 
Total production 
in mllJion tonq 

1 1035-30 

I 20.87 

11036-37 

I 20·011 

1937 3S /1938-39 

23.470 24.8 

1 
Estimntc;d I 0/0 I Estimated I 

consumption Ie I consumption % 

I in 1027 total in 1935 total 
____________ ~~(~to~n~s~)~._~~~--~(t~o~nsi7,)~, 

Consumcr.! 

R.til\\'ByB .. .. .. I 7,230,000 I 33.5 7,25D,OOO :n.9 
Admiralty nnd Royal Indian 

20,000 0,1 Marlnc .. 1 27,000 0.1 
Hunker CODI •. • 'j 1,:n7,OOO 0.1 1,0:W,OOO 4..5 
.1 utc lIIil1s . 'I O!l,;,OOO .~ ,:I 053,000 2,9 
Cotton Mills .. . . . . I 830,000 3.8 1,531,000 0,7' 
Iron Ind. including cngineering 

5,583,000 24.4 workshops .. . . . '1 5,2flf.OOO 24.2 
Port Trust .. .. .. 205,000 0.0 la,;,OO( 0.0 
Inland ~tcamers . . . . oao,ooo 2.0 551,000 2.· .. 
Brick, kilns, potteries, ccment 

works etc. ..1 505,000 2.0 702,000 3.5 
Tea gardens 22;),000 1.0 ISO,OOO 0.11 

"1 0.7 Pap ... MilL~ •• 1 ISO,O()O I 0.7 171,000 
Collieries and wastage .. i 2,208,000 10.2 1,220,000 5,3 
Othcr fOITD8 of Ind, & domestic 

oonsuwption .• : 2,os.~,ooo 0.7 :1,712,000 1 16.2 

.". Total .. i 21,7(1fl,(lOn i 100.0 22,842,000 I 100.0 

z. Total Reserves of Coal classified 

According to the Geological Survey of India, coal re­
serves of different varieties up to one foot thickness of seams 
.and within 1,000 ft. is 60,000 million tons, found to be mostly 
in the Gondwana Basin. The total workable coal is estimated 
to be 20,000 million tons. 

Of these the coking coal, which alone at present can be 
used for iron smelting is only 15.000 million tons, within 
2,000 ft. of the ground surface. 
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DR. FOX'S BOOK 

I 

Total Coal Reserves 

1. Darjeeling and Eastern Himalayan 
region 100 million tons 

2. Giridh, Deogharh and Rajmahal 
Hills 

3. Raniganj, Jharia, Bokaro and the 
Karanpura Fields 

4. Son Valley-Auranga to Umaria 
and Sohagpur 

5. Chhattisgarh and Mahanadi 
(Talcher) 

6. Satpura Region-Mohpani to Kan­
han and Pench Valley 

7. Wardha-Godavari Warora to be­
Bedadanuru 

Total 

II 

Reserves of W oTkable 

250 

25,650 

10,000 

5,000 

1,000 

18,000 

60,000 

Coal 

1. Darjeeling foot hills Lisu-Ramthi 

" " 

" " 

" " 

" " 

" " 

" " 

" " 

Area 20 million tons 
2. Giridih, Jainti and Rajmahal 

Hills 80 
" " 3. Raniganj, Jharia, Bokaro and 

Karanpura fields 10,150 
" " 4. Son Valley-Huttar to Umaria and 

Sohagpur 2,000 
" 5. Chhattisgarh and Mahanadi 

(Talcher) 1,200 
" " 6. Satpura region - Mohpani to 

Kanhan and Pench 150 
" " 7. Wardha-Godavari Warora to be-

yond Singareni 64,00 
" " 

* Total 20,000 
" 

• These are now appreciably low. 
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III 

Reserves of good quality coal (both coking and non-coking) 

1. Giridih and Jainti 
2. Raniganj 
3. Jharia 
4. Bokaro 
5. Naranpura (North and South) 
6. Huttar, Johilla, Burhar 
7. Kurasia, Jhilimili, etc. 
8. Talcher to Korba 
9. Mohpani, Kanhan-Pench 

10. Ballalpur-Singareni 

* Total 
Coking coal 

Non-Coking coal 

40 million tons 
1,800 " " 
1,250 " " 

800 
750 

50 
30 

200 
30 
50 

5,000 
1.500 

3,500 

" " 
" " 
" ." 
" " 
" " 

" 
" " 
" " 
" " 

" 
The total good quality coal, excluding the coking coal 

which can be profitably used for conversion into liquid fuel 
is, only 3,500 million tons. The coal reserves of India. so 
far as it is known, are very small compared to U.S.A., 
U.S.S.R., EnglaDd, Germany, even to Japan, and quite in­
sufficient for a big country like India. 
3. Remarks on Consumption of Coal' 

(a) Misuse of Coking Coal 
The coking coal, which ought to be exclusively reserved 

for smelting purposes is now being mostly used for other 
purposes. In 1935, 11.5 million tons of coking coal were 
raised and only 2.5 million tons were used for smelting. The 
rest was used for purposes which could be served by other 
varieties of coal. It is feared that this sort of misuse will 
continue unless it is stopped by the Government. 

According to the findings of the Coal Mining Committee, 
(1937) the entire known reserves of coking coal will be de­
pleted in about 60 years, after which the metallurgical in­
dustries will be faced with a serious situation; for though 
India has got iron ore of very good quality in enormous 
quantities, she possesses proportionately less of coking coal 
required for its conversion to pig iron which is the basic 
material for all machineries. At the present rate of wastage 
of coking coal. after about sixty years. the iron-smelting in­
dustries would come to a standstill, unless some technical 

• These are now oppreeil\bly low. 
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process is discovered by which iron ores can be worked b)' 
other varieties of coal. India will then be forced to export 
her ores just as Sweden does at present, because though she 
has the best ores, she has practically DO coal for smelting 
the ores. 

(b) Misuse of Superior Grade Coal 
At present most of the coal raised is of good quality (20 

million tons in 1936 out of 23 million tons). At this rate, 
according to the findings of the Coal Mining Committee, 1937, 
the good quality coal will be exhausted in about 120 years 
provided the recovery is 50%. 

The superior coal should be reserved for such purpose 
as hydrogenation of coal to liquid fuel, as well as for blend­
ing, importance of which is stressed later. 

(c) Improper and inefficient Utilisation of Coal 
In this country coal raised from the mines is stored and 

handled in a wasteful way, and is consumed mostly in the 
raw state, without any prior processing according to the 
needs of the consumer. The little processing which is done 
by the coal-processing industries (e.g. manufacture of hard 
and soft coke) is wasteful from the point of view of recovery 
of valuable by-products such as tar-products, ammonium 
compounds, gas (in the case of soft coke). 

We recommend:-
(1) The recovery of the by-products-gas and tar­

produced in the manufacture of "soft coke". It has been 
estimated that, on the most conservative basis in the Jharia 
coal fields alone, some 30 million gallons of tar, comparatively 
rich in motor spirit, light oils and other substances are being 
wasted every year. As the "soft coke" industry is confined 
within the restricted area of the Jharia and Ranigunj coal 
fields. every "soft coke" manufacturer should be under 
statutory obligation to recover the tar for further treatment 
in a central tar distillation plant working under State control 
(See also under 'Liquid Fuels'). 

(2) It is well-known that some of our inferior grade 
coals. considered unsatisfactory for steam raiSing in the 
usual manner. can become quite good for this purpose if 
made into pulverised fuel. The fusibility of the ash is the 
most important determining factor in this connection; and a 
systematic investigation into the grading of II class coals 
on the basis of the fusibility of their ash, may result in the 
use of those coals with non-fusible ash for steam-raising 
purposes. thus conserving the high grade coal. The washing 
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of coal has been extensively adopted in other countries to 
improve the quality and quantity of coal ash in lower grade 
coals. 

(3) Some of II grade coals are also considered unsuit­
able for 'soft coke' making, as they do not give the light and 
spongy structure to the coke, necessary for easy burning. If 
by suitable treatment in the process of coking this object is 
achieved, it would find an important outlet for some of these 
coals for which at present there is poor demand, and release 
a certain portion of the better grade coal, now converted into 
soft coke. 

4. Defects in Minmg Methods 
It has been established beyond doubt by the findings of 

several committees such as the Coalfields Committee, 1920, 
the Coal Mining Committee, 1937, and some independent 
authorities (Drs. Fermor and Fox, Mr. R. R. Simpson, Chief 
Inspector of Mines, Prof. S. K. Roy and several others) that 
the Indian collieries are responsible for the following prac­
tices which cause loss of valuable and irreplaceable national 
property. 

(a) Too much extraction in first working (weakening 
or thinning of supporting pillars with consequential col­
lapses, fire, flooding.) 

(b) That the mining operations are often conducted in 
ways which may be cheap but involve a considerable loss of 
coal; and not much care is taken in planning the underground 
workings. 

(c) That in many collieries there is a practice of rota­
tional working, i.e. extraction of superior coal seams before 
the extraction of upper seams which may be a little inferior 
without adopting adequate measures for protection of the 
upper seams, such as sand stowing. This bad practice which 
is adopted mainly for profit purposes has resulted in heavy 
losses of good coal in Jharia and Raniganj, caused by the 
subsidence of the overhanging seams. 

(d) A large amount of coal is buried under railways, 
roads and rivers and steps should be taken for their working. 

5. Position of Landlords 
It has been shown that for the wastage in mines, the land­

lords are largely responsible, for they do not exercise control 
which is expected of them, on the colliery owners. For im­
mediate financial gain they lease out coal areas which are 
not economic, they do not take action against colliery owners 
who abandon mines on account of fire. subsidence or for 
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reasons of economy, and even when they have been compen­
sated for their own share of the Royalty, which barely 
amounts to a fraction of the intrinsic property of the coal, 
they allow valuable national property to be permanently 
wasted. 

6. Causes ot Continuance ot Detective Methods in Mining, 
Handling and Utilisation. 

The absence of any substantial control on mining, hand­
ling and utilisation causes very serious losses to a valuable 
national property, and one unacquainted with the conditions 
of India's coal mining industry is surprised why such a 
wasteful system is continued. This is mainly because the 
value of coal to national life has not been recognised in this 
country, and coal is not regarded yet as a national property. 

The colliery owners are mainly guided by profit motive. 
and in the absence of control, have adopted and have been 
continuing wasteful methods in mining, handling and storage, 
because they are cheap, and enable them to market coal in 
an uncontrolled market at a competitive price. It has at­
tracted a far larger amount of capital on account of the 
prospect of ready gain, and the industry has been in a state 
of chronic depression on account of lack of organisation 
amongst colliery owners, leading very often to over produc­
tion, cut-throat competition, decrease in price for which the 
State, being one of the principal producer-consumers. is also 
responsible. A big producer-consumer, when allowed to offer 
tender for his own purchase. can always turn the situation 
in his favour, even though producing that commodity at a 
higher cost. This has been the case with Indian Railways. 

Moreover, prices of ('oal in this country, which are 
rather low in comparison to that in Europe and America. 
have delayed any voluntary attempts to increase the effi­
ciency of utilization-being not worth the salt. From these 
considerations we recommend, therefore, that early steps 
should be taken to ensure an economic stability to the coal 
industry which is a prerequisite to conservation. 

7. Case tor State-Control. 
The above analysis shows that an irreplaceable and 

invaluable national property is being wasted. The compli­
cations are such that the only body which can take efficient 
steps for the safeguarding of this valuable public property 
is the State; but we have ~hown that it has refrained from 
taking any serious action in spite of the recommendations 
of its own committees and experts. the chief plea being that 
the State cannot intervene and infringe the rights of perma-
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nently settled Zarnindars in Bihar and Bengal. Even in 
C.P., where the mineral rights are owned by the. State, no 
action has been taken for the prevention of waste by the 
colliery owners. 

But in no other countries is such wastage tolerated; some 
kind of control is invariably exercised over the whole range 
of operations from mining to consumption. 

8. The Principles guiding State Control. 
We are of opinion that the State should exercise strict 

control over the coal industry for the following reasons:-
(a) Coal is a valuable and unreplaceable commodity 

which is regarded as a national property in all countries. 
(b) It is one of the chief sources of power, the basic 

material for transport and industries; and its importance 
to India is all the greater on account of scanty resources of 
oil in India. 

(c) With the coal industry is associated the prosperity 
of the iron and steel industry-one of the key industries. 

(d) It is one of the important raw materials for syn­
thetic chemical industries (dyes, drugs, antiseptics, etc.) 

(e) With the prosperity of the coal industry, is linked 
up the welfare of a large number of people enaged in coal 
mining. 

(f) The control will bring about economic stability to 
the coal industry, which is one of the indispensable steps in 
reducing waste in mining. So long as coal mining is carried 
on in a state of chronic depression. little progress in reduc­
ing the present wastes can be hoped for even in the face of 
statutory regulations. It can at the utmost result in 
increasing the number of abandoned mines. 

9. Position with respect to Liquid Fuel 
Liquid fuel (Petrol, Kerosene, Diesel oils and Lubri­

cating oils) holds a key position for defence, transport and 
industries, and every self-contained region of the world 
should have a definite policy "'ith respect to this Commodity. 

India consumed, according to Dr. N. G. Chatterji, in 
1937-38 326 million gallons of liquid fuel of all kinds of 
total value of nearly ten crores of rupees, of which only 76 
million gallons are produced in this country. chiefly at 
Assam. and at Attock by two big English Companies. The 
consumption of liquid fuel per head in India is less than a 
gallon per head per year, which figure may be compared to 50 
gallons per head in U.S.S.R., 25 in the United Kingdom. 
With the growth of indush'ies and improvement of roadway, 
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as contemplated by the N.P.C., the demand for liquid fuel 
is bound to go up five or six times its present figure, requir­
ing either the import or manufacture of fuel to the extent 
of 60 crores of rupees. 

Unfortunately so far as is known at the present time, 
the sources of petroleum in India appear to be very limited. 
especially after the separation of Burma.* Our impression 
is that prospecting for oil with modern geophysical methods 
has not been seriously undertaken in the continent of India 
by the Government. Most of the work in this connection 
has been done by the big Oil Combines (Burma, Assam, and 
Attock Oil Companies); but their findings are unknown to 
the public. There are, however, reasons to suspect that oil 
fields may be hidden under the earth's crust in some other 
parts of India, as prospecting licenses are understood to 
have been· secured by some non-Indian financial syndicates. 

Whatever that be, the present situation is that our mine­
ral oil resources are very poor, and with the growing im­
portance of liquid fuels it is imperative that all available 
indigenous sources for other kinds of fuels to take the place 
of petroleum must be developed on a carefully planned 
national basis. 

Almost in every country where the indigenous petro­
leum resources are poor or entirely absent, attempts to make 
substitute liquid fuels have been directed mainly in the two 
following directions:-

I. The processing of coal by different methods so as to 
produce liquid fuels. Of these methods those that have 
been commercially tried with some success in Europe are:­

(a) Hydrogenation of low temperature tar and in some 
cases coal as such (Bergivs process) 

(b) The synthesis of liquid hydrocarbons (liquid fuels) 
from the gases evolved during the gasification of coal. 
(Fischer-Tropsch process). 

(c) Carbonisation of coal at temperatures lower than 
t.hose used in high temperature carbonisation for gas and coke 
works. and 

II: the utilization of agricultural products for conver­
sion of the starchy or sugar materials, contained therein to 
alcohol. 

Apart from the highly technical questions involved in the 
'liquification of coal' processes. large scale oper~tions require 
huge outlay in capital expenditure, at an~ rate In th~ case ~f 

* And 1I0W. nrter til<' separation 01' the Punjah. the limitntion will be 
still flJrther incrC':]q"rI-Rdi/or. 
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I(a) and (b). Moreover, it is very doubtful if liquid fuels 
would ever be made in this way at a rate cheaper than the 
natural imported products, so that these processes may for 
the Dresent be left out of consideration. 

The third process, namely the low temperature carboni­
sation of coal, however, deserves serious attention in this 
country, particularly in view of the encouraging results 
obtained from the trial run of a pilot plant installed in Bihar 
and worked according to the instructions of Dr. H. K. Sen 
of Ranchi. It has been previously mentioned that the present 
practice of making soft coke without the necessary recovery 
of by-products is extremely wasteful; and on a conservative 
estimate, the following quantities of the various by-products 
obtainable from the tar may be recovered per annum. 

Motor Spirit 0.75 million gallons. 
Kerosene type 1.50 million gallons. 
Fuel Oil 3.00 million gallons. 
Creosote Oil 0.75 million gallons. 
Ammonium Sulphate 10.500 tons. 
Residual Pitch 15,000 tons. 

We, therefore, recommend that the soft coke industry be 
so reorganised as to make it obligatory for the makers to 
recover the crude tar to be further processed in a Central tar 
distillation plant, under State control. With this object in 
view, research work should, if necessary, be at once under­
taken, the expenses being met from the Soft Coke Cess. 

Alcohol is the most important liquid fuel that can be 
produced to an almost unlimited extent in agricultural 
countries. Practically every country in the world without 
indigenous petroleum resources has concentrated on the 
production of alcohol as the most important alternative fuel 
for internal combustion engines. Col. Sir Frederick L. 
Nathan carried out a survey of the potentialities of the 
alcohol resources of the British Empire. 

A fairly exhaustive investigation of the possibilities of 
alcohol manufacture with special reference to the D.P. and 
Bihar has been published in the Report of the Joint Power 
Alcohol and Molasses Inquiry Committee (Bihar & D.P.) 
1938. The most important matter of interest in this respect 
is the conclusion that. at least in the above mentioned two 
provinces. power alcohol can be marketed at substantially 
the same price as petrol. 

It is estimated that about 15 million gallons of power 
alcohol can be produced from surplus molasses. for which 
there is at present no market. The other important source 
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of alcohol is mahua flower, which is available almost in every 
part of India and is largely used for alcohol manufacture. It 
is estimated that some 3.5 million gallons of alcohol can be 
made every year with the flowers obtainable from the exist­
ing trees. The plantation of mahua trees can easily be 
extended, as the tree is popular in rural areas on account 
of its seed, which is a readily marketable commodity. 

However, the world's production of power alcohol is at 
the present time perhaps more from starchy materials like 
grains and potatoes than from sugar-containing substances. 
In view of the fact that in India we have an almost infinitely 
expandable source of cheap starchy materials, the potential 
resources of alcohol are practically inexhaustible. On this 
account, coupled with the fact that alcohol is an agricultural 
product, it is a matter of utmost national importance that 
India should concentrate on replacing the use of mineral oils 
by alcohol. It is estimated that, if an all-round increase of 
only 5% in the production of cereals and grains be brought 
about and reserved for the distilleries, the latter would be 
able to supply the country with about 45 million gallons of 
alcohol,-a quantity which is more than one-half of the total 
mineral oil production in India. Our recommendations are:-

(1) That the Government of India should establish a 
Geophysical Prospecting Department with modern equip­
ment and competent staff and carryon an intensive search 
for petroleum sources in the country. Further, that pros­
pecting licences should not be issued to foreign companies 
unless their operations are under strict State Control. This 
may form part of the Central Mineral Research Institute, or 
of the proposed National Physical Laboratory. 

(2) All restrictions-legal and economic-likely to im­
pede the development of the power alcohol industry, should 
be removed. For example, excise rules should be made more 
liberal; and the excise duties charged on petroleum products 
and alcohol fuels should be adjusted on the basis of national 
interests and economy and not merely on gross State 
revenue. 

(3) Intensive propaganda work should be started to 
replace kerosene by non-edible vegetable oils, and alcohol 
for lighting purposes, especially in rural areas. 

(4) Alcohol being the most important liquid fuel which 
can be developed easily with indigenous agricultural pro­
ducts, the power alcohol industry should be organised and 
developed on an all-India basis under State Control. The 
policy adopted in most countries is to have the manufacture 



Power and Fuel 45 

done by private persons, but the distribution, fixation of price 
and sales, done by a State or semi-state organisation. 

(5) A new orientation to the scheme of Soft Coke 
Manufacture should be given by making it obligatory for all 
to recover the by-product, tar, for the purpose of its further 
treatment in a Central Distillation Plant. In the meantime, 
funds should be allotted from the Soft Coke Cess for the 
purpose of carrying on researches with this object in view. 

Need for a National Fuel Policy. 
We have considered the question of fuels in general from 

the standpoint of present and future welfare of the country 
and suggested measures. If these are to be given effect to, 
the first necessity for the State would be to clearly define a 
National Fuel Policy which will act as a guide for the activi­
ties of the State in this direction at present and in future. 

The guiding principle in laying down a National }!'uel 
Policy should be the interest of the nation as a whole, which 
should be supreme and should not be allowed to be subordi­
nated to commercial interests. The central idea should be 
that for every major use, such as for the consumption of fuel 
by railways, the iron and steel industry should be determin­
ed, considering its present and future availability. No fuel. 
however inferior and smail, should be allowed to be wasted 
and there should be no misuse of any fuel. Efforts should be 
made for the discovery and production of substitutes of those 
fuels, e.g. petrol, for which the country has to depend on 
imports and whose supplies during times of emergency may 
be cut off and consequently threaten the welfare and defence 
of the country. All legal difficulties which stand in the way 
of the National Fuel PoHcy should be removed. We wish to 
invite attention to a step which should be immediately taken. 

(a) Nationalisation of Mineral and Fuel Rights 
The first step towards state control should be that the 

State should own all rights over coal properties, as is the 
case In France, certain part of Canada and Germany, and as 
has been proposed to be done in England. * The State can 
then force small collieries to amalgamate, carry on planned 
mining on an economic and efficient scale. and take steps for 
prevention of subsidence and extinguishing of fires and 
abandonment of mines. The output of coal can be regulated 
according to the needs of industry and transport. 

The opening of new, small and uneconomic collieries 
~l1ich:..E.~~been very_~mon in India during boom periods 
• It has now been done-Editor. -
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due to ease of getting leases, and has not only brought about 
chronic depression in the industry, but has caused a heavy 
loss of coal property by their unsystematic working and early 
abandonment, can be efficiently stopped. 

The irregular boundaries, as a result of which much of 
coal cannot be extracted, and is usually lost, can be. propuly 
adjusted to ensure safe and economic extraction of coal. 

\ FUEL BOARD 
If the measures discussed in these reports are to be 

given effect to, the State should set up an organisation under 
the Power and Fuel Commission to be called the Fuel ~oard. 
This body will be the central authority responsible for all 
types of fuels in all their aspects, i.e. production, processing 
and utilisation and distribution, transport, etc. There will be 
three committees under this body. 

1. Fuel Production Committee. 
2. Fuel Processing and Utilisation Committee. 
3. Fuel Distribution, Marketing and Transport Com­

mittee. 
The functions of each of these bodies are briefly swnma­

rised below:-
1. Fuel Production Committee. 

The duties of this Committee will be to direct and 
supervise the operations of s.urveying, prospecting, mining. 
handling and storing of fuels-coal, lignite, peat, shales, 
petroleum, natural gas, etc. 

H should work in two sections: (a) Surveying and Pros­
pecting, and (b) Mining, Handling and Storing. 

(a) Surveying and Prospecting. 
Surveying and prospecting for fuels have so far been 

carried out by the Geological Survey of India. whose results 
are available in the publications of the Survey, and by 
private parties who always keep the results to themselves. 
The duty of this Committee would be to control these opera­
tions in the interest of the nation, though we are unable to 
prescribe the exact form of the control at present. We wish to 
point out that prospecting with modern appliances has been 
neglected in India. This work should be started by the 
Committee. 

(b) The Mining Section 
The duties of this section should be to advise the 

Government on the introduction of the latest methods of 
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mining, consistent with efficiency and safety; it will investi·· 
gate the causes of accidents and recommend measures for 
safety; it will inspect and supervise all mining, handling and 
storage operations, with a view to ensuring the proper exe­
cution of mining rules and regulations. The present Mines 
Deparhnent is in charge of this work, but so far it has been 
concerned only with the safety of workers. The efficient 
working of the mines is mostly left to the owners, but as 
pointed out, this should be controlled. 
2. Fuel Processing and Utilisation Committee 

The main functions of this Committee would be to en­
sure the proper and economic utilisation of fuels, which has 
been discussed in S. 8 and to direct work on the production 
of these fuels (e.g. liquid) which are not available in this 
country. In this respect, the functions are similar to those 
of the Fuel Research Board in England. For this purpose 
there ought to be established a number of Fuel Resea:r.ch 
Stations under the control of this Committee whose functions 
will be both research and training. It will be necessary to 
equip the statio~ with semi-commercial plants, so that their 
results may be of practical use and communal confidence of 
the industrialists. The research stations should also afford 
facilities to the technical staff working in factories to work 
part-time in their laboratories on the fuel problem. It is 
essential that there should be complete co-operation between 
all the fuel consuming and processing industries and this 
Committee. 
3. Fuel Distribution, Marketing and. Transport Committee 

The duties of this Committee will be to bring about 
economic stability to the coal industry (vide S. 8) and pre­
vent misuse of fuel (vide S. 3). In collaboration with the 
Fuel Processing and Utilisation Committee, it will decide 
which fuel will be more suitable to a particular consumer. 
For this purpose, it should set up a Coal Marketing Organi­
sation under Government control. the members of which will 
consist of both producers and cO~lsumers. 

It will have to recommend a suitable freight policy for 
the transport of fuels. It will be responsible for the export 
and import policy of fuel, and should be consulted by the 
Tariff Board in shaping their policy with respect to fuel. 
The present Coal Grading Board should be under the super­
vision of this body. It should maintain a very efficient 
Statistics Department, which will not only keep propel' 
statistics of fuel production and consumption in this country. 
but will also maintain relevant data on other countries. 
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We may remark in this connection that the National 
Institute of Sciences (India) at a recent meeting held in 
August 1939, passed a resolution recommending to the 
Government, to establish a Fuel Research Board.'" 

POWER 

1. Total productio1l of Electrical Energy in India 

The Economic Adviser to the Government of India has 
just started collection of statistics of electrical energy gene­
rated and sold in British India. It does not take into account 
the electric energy generated and sold in the Indian States. 
Even in British India, the electrical energy generated and 
sold by the Public Works Departments and the Military 
stations in British India has not been taken into account. 
According to these statistics, the total electrical energy gene­
rated in British India by non-Governmental supply under­
takings in 1938-39 was 2,004,418,000 units.t 

Figures relating to the productions of electrical energy 
in Mysore, in the regions served by the U.P. Ganges Canal. 
H.E. Scheme and the Punjab Uhl river H.E. Scheme should 
be added to the above figures. These figures for the three 
areas are as follows for 1938-1939. 

Mysore 255,000,000 units generated 
UhI River H.E. 

Scheme 
U. P. Ganges Canal 

H.E. Scheme 
Total for all other Native 
States and Government 
undertakings in British 
India other than those 
mentioned above. 

60,000,000 
" " 

49,337,508 

50,000,000 
" 

414,337,508 
" 

This brings the total number of electrical units generat­
ed in India, taken as a whole, to approximately 2,418,800,000 
K.W.H. 

* The Government of India Activity during War :­
(1) SaIl<l·stowin~ Ad. 
(2) DCc>ision of ('. S. 1. n. to estabJiHh a FIIPI Research Station. 
(3) A Coal Commission for distrubition of Coal has been appointed by 

the Government of Indin. 
t Accordin.1! 10 Public Rlectridl.ll SlIppl" All-I1Idia Slali./i.,., 1 f).l-l, the towl 

InV. generated in I f).f.4 was :18·1-1. a millions. 
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2. Per capita Production compared to othe)' Countries 
Since the last war it has been the practice in every civil­

ised country to keep statistics of the total amount of electrical 
energy produced and consumed from different sources (e.g. 
Hydro-electric, thermal or from oil) because such figures 
convey, as no other figures do, in a very vivid way the indus­
trial progress of the country. All these figUres are collected 
and published in a tabular form by the League of Nations. 
But as far as India is concerned no figures are to be found in 
the League of Nations Year Book, presumably because the 
Government of India had not supplied them with any figures. 
Such figures for certain representative countries are given 
below in a tabular form. 

Production of Electricity in Different Countries (1938) 

Country UnirR A't'nrrntrd Incrrn&e in Inat 10 year! Units R'pnerntrd 
Million !{\\·H ()lillion KWH) per <·nplt" (KW) 

Canada 25,9!/!) 8,000 2320 
Switzerland 7,04.3 1,B3 161"10 
Sweden 8,150 3,11i3 1800 
U.S.A. 141,'lOO 20,000 1090 
Germany 55,4!38 24,577 738 
U.K. 30,7()0 U,894 648 
S. Africa 5,336 (1936) 54-4 
Japan 26.714 lIi,402 :374. 
U ...... S.R. 311,400 (I 93-!-) 30,176 215 
Mexico 25016 1,042 130 
India 3,400 (1942) 8'8 

3. Ene1'gy PrOdtLction from all SOU1·ces 
It is very difficult to estimate the total energy produced 

from all other sources-human, animal, steam and petroL 
wood bagasse and other combustible matter. But the total 
cannot be more than 100 units per capita per year. It Lo;; 
nearly 15 times less than the standard for civilised countries. 

4. Hydro-electric development indispensable for Indian 
Industrial Development 

Electricity can be produced either from coal or from 
water-power. There is a general belief that electricity from 
water-power is cheaper than that produced from coal 
because in that case nothing is spent on fuel. This is. 
however. e~tirely misleading, because the cost of fuel is only 
one of the ltems of expenditure in a thermal power station; 
e.g. for a unit of electricity produced in Calcutta the expenses 
under the different headings are as follows:-

P. F.-.i 



(1) (2) (3) (4) Totiil working Cost ~Unit Generated. 

(a)Fuelln waste and pairs nts ment, Dirce-
Units QDnas water, salaries and Rates, tors' fces I Total 

Motive I Genera- Engine cxclud- l\Iain- and Salaries 
Station 

Stores. manage- Legal 

I 
(b) dilrc)wages (d)Re- (f)Re-1 (f)l\Ianoge-

Power ted I room Ing tenance Fares. Office and 

______________________ ~------,-__ .----~------7_----_.~m~en~t~·--~-- ~~n9es 

Steam \ 280,0 I 0,90 \ ,002 I ,057 I .085 1.014 I .164 I-~ Culcutta Electric Supply 
Corporation 

Karachi 

Lahore 

Cawnpore 

Oil 6,2 \ ,269 \ '~~7 _ .42~;-1 1.218 12.145 

\ Steam I 13,0 ,277 .007 j ,078 .21~T~;;-1 .21~ .708 

I Steam I 88,3 ,125 ,002' ,014 ,050 1.002 I ,07 I .270 

-----------------------~-

I Water 1 103 ,4 I I /11 I ,048 .005 1.010 I ,2M 1,333 Tala Hydro Elecric 

I Water 1151)~~ I .. r ,005 i ,038 ,007 1.009 1 .883 T::~:--
I Water 1 161 ,8 I I ,005 1 ,040 .001 1.018 I .424 I ,483 

Sbivuamudram ..! I I I I .. -" 1·104as. 

Andl\l'll Valley 

Tala Power Company 

en 
o 

~ 
~' 
f!. 
~ 

f 
;;' 
IQ 

~ g 
a 
~ 
~ 
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It will be seen hom the foregoing statement that fuel 
forms less than 5% of the total expenses. This is because coal 
is rather cheap in Calcutta (about Rs. 6/- per ton); but in 
upcountry stations which are far removed from coal fields, 
e. g. Lahore or Bombay, long haul coal has to be used and 
the expenditure under the heading goes up three or four 
times. At Lahore, for example, it sells at Rs. 201- per ton 
and the charges for fuel per unit come up to, .277 annas per 
unit in 1931. 

Twenty-five years ago expenses on fuel were much 
larger; but on account of improvements in boilers and steam 
turbines it is now possible to produce four times the energy 
from the same amount of coal. In England one unit is ob­
tained from 0.9 lbs. of coal at Battersea and in other less 
efficient stations one unit does not require more than 1.5 lbs. 
of coal. In India it requires on the average 1.5 lbs. of coal 
for a unit of electricity. Twenty-five years ago the cost of 
one unit of electricity from thermal stations was very high 
and hydro-electric stations compared very favourably with 
them. But now the tables have been turned. It has now 
been found that hydro-electric stations are much more costly 
on account of a large amount of initial capital which has to 
be spent in construction, e.g. dams, reservoirs and transmis­
sion lines. It is well-known that even in far-famed hydro­
electric works at Niagara Falls, thennal stations sprung 
up which offered electricity much cheaper than the 
hydro-electric company, so that the latter was compelled to 
buy up the thermal stations and form a Trust. This point 
is dwelt on in detail here because hydro-electric stations are 
bound up in the public mind with the idea of getting power 
out of nothing and has been utilised by unscrupulous and 
mis-infonned people to exploit public finances. India has 
got her sad tale to relate in this matter. The notorious Uhl 
river scheme, of which we speak later, is a glaring instance. 
If one works up the interest on the entire capital sunk there­
in [in the official account the expenditure has been distri­
buted under different heads. and only a fraction of the total 
expenditure has been charged to the hydro-electric scheme] 
the price per unit offered by this ill-started enterprise would 
go up to as much as As. 0-6-0. In the Ganges Canal Hydro­
electric Scheme the price of one unit of electricity comes up 
to 0.89 of an anna, while the price of a unit made by the 
thennal stations in the very same region came nearly to half. 
i. e. 0.4 of an anna. These instances are quoted just to warn 
the public against running mad with the idea of hydro-elec­
tric stations. 
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The instances given are of gross official mismanagement; 
and it must not be supposed that all hydro-electric enter­
prises in India have been as insufficient as these institutions. 
Such schemes as work in Mysore, Madras and Bombay have 
been financially successful, though even in them there was 
much scope for improvement. 

In spite of what has been said above large tracts of India 
must ultimately depend upon the development of water­
power resources for the running of their industries. Al­
though from the point of view of individuals interested in 
power supply, it would be only under particularly favourable 
conditions that the production cost pe'r K.W.H. generated by 
water power can compete with the cost per K.W.H. generated 
by modern steam power plants, the erection of water power 
plants is, however generally justified from social consider­
ations. 

In India the coal resources are not bountiful. The pro­
blem of conservation of power resources looms large in the 
national planning. This national policy of conservation can 
be promoted by the establishment of a system of social 
accounting in which items of national concern that do not 
appear in the books of private enterprise are given due 
weight. As for example, electric power may be derived from 
coal or oil. It should be enquired which is the cheapest and 
most efficient source for any particular type of use. It must 
also be enquired whether the use of a self-replacing resource 
like water power is not on general grounds preferable to 
the use of a wasting resource like coal. if a charge for nation­
al depletion be included in the calculation. The production 
of power is of only one use to which each of these resources 
may be put. The cost of and demand for these bye-products 
must, in a rational calculation, affect the choice as to the 
source of power. In the words of President Franklin Roose­
velt-UTo make such an evaluation, a higher form of account­
ing than any yet developed by commerce and industry ap­
pears to be essential. It must be a form of accounting that 
takes social values, now left to mere assumption, into cal­
culation and measure them. If a Nation were to establish 
in its social balance-sheet a capital account for its energy 
assets and were to charge against that account the water that 
it permits to go unused. as well as the coal and the oil that 
are used. then perhaps all citizens would perceive that public 
policv and private conduct in respect of our natural resources 
should be quite different from what they now are." 

Water power used for electric generation is closely link­
ed with flood control, soil conservation, navigation, irriga-
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tion, afforestation, etc. At places it comes out almost as a 
by-product. In the U.S.A. several of the big hydro-electric 
projects were not built for getting power, but for some other 
purposes, e.g. navigation, irrigation, flood control, etc., and 
power came out as a by-product. The best example of such 
multipurpose development of waterways is afforded by the 
Tennessee Valley Reclamation Scheme. 

Every cubic meter of water running to waste means a 
loss to national wealth. As a way to absorb otherwise un­
productive labour (of which there is always a plenty in this 
country) during periods of unemployment, hydro-electric 
and other water development projects give much promise. 
Even though such a development can be achieved only over 
long periods, and at low interest rates, they may represent 
a clear saving over what would otherwise be a waste of 
human resources, and would, therefore, constitute sound 
public investment. 

A well chosen and well built water power is exception­
ally enduring. Hydro-power will, therefore, generate cur­
rent at very low rates once the capital, investment is written 
off.· We see from these social considerations that hydro­
electric power appears to hold out big promises in this coun­
try; but it will have to be done properly. The first requisite 
for the proper development of water power resources of this 
country is their adequate survey. Such a survey does not 
exist here except some preliminary work of the now defunct, 
Hydro-electric Survey of India which had its origin in the 
recommendations of the Indian Industrial commission of 
1918. It was very inadequately staffed with engineers hav­
ing a knowledge of general P.W.D. and irrigation workt and 

• Perhaps the greatest source of deterioTBtion is the silting of reservoirs 
Careful!y c.ontrolled measurel!lent.q at the Norris Ham of the Tennes~ee Valley 
Authonty In the U. S. A. Ind«~te that. even at the present rate of erosion on 
the watershed. the "dead 8torall:e" below the power house intake will not be 
filled with silt for 500 years and the reservoir will become half·lilled with silt 
in :,bout 17()() years. On t~e other hand some very small wllter power reser­
VOIr;' have been half-filled In ten Yf;ars. AF grellter progress is made In pro­
moting proper land use anrt regulatIOn of hl'ad water streams, It is rl'asonable 
to expect tha~ ~hc problem of se~imelltation will. become very much less im­
r0rt~nt .thnn It IS at the present time. Afforestatlo.n of th.e basin, and provid-
109 It With Wa5S cover ha~ been found vcry benefic181 agam~t silting. 

t Mr. J. W. MCILI'S writt>s in the very first paraqrnph of his introdu('tion 
to Vol. Il~, of the Tricnnin~ Report of the Hydroc~e('tri(' Survcy of Inclia as 
follows:- .... th" OffiCCT5 11\ charge of the SUT\'CY m the proyiu("'s have lu".1_ 
['or the most I'llrt: no P!cviolls e~Jlcriel1('e of the specialised problem of wilter­
power; and deahng With most Immense Arcns, their subordinllte starr. heave 
necessarily hAd to work Inrgely OD their own initiative, with no text-books other 
than the !)arlier reports." 
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having no proper training in H. E. Survey. Mr. J. W. Mears, 
the Director of that Survey (Para 55, P. 53 of Vol. ill of 
the triennial report of the H. E. Survey of India by J. W. 
Mears) stated that the survey so carried out was nothing 
better than an intelligent guess work. Such a survey is not 
only insufficient, but it is absolutely unreliable. In spite of 
the frank admission of Mr. Mears, this survey had been 
used as a reference in all subsequent works, sometimes with 
unhappy results. Further, some electrical engineers are 
under the erroneous impression that this survey has given 
us sufficiently correct data for starting an enterprise. That 
such an idea may be entirely misleading is afforded by the 
parallel case of Russia. In 1916 (i.e. during the Czarist 
regime) the Russian Ministry of Agriculture estimated the 
total water-power resources of the country at 14,600,000 
K.W. (fourteen million); at the first World Power Confer­
ence in 1924 Soviet water-power resources were estiinated 
at 47,700,000 K.W.; while at the beginning of 1935, when 
more scientific, accurate and extensive surveys had been 
carried out, the proved water-power resources of the coun­
try's rivers (comprising about 70% of all the rivers in the 
Soviet Union) were found to total 280,000,000 K.W. for 
stream flow available 50% of the time. In other words, ade­
quate and proper survey revealed that the power resources 
were about twenty times higher than the first estimate based 
on mere guess work. 

Surveys have, in the meantime, been carried out by 
some Provincial Governments and States; but except in one 
or two cases they do not come up to the standard of Canada, 
Italy, Soviet Russia, etc. In this country there is a great 
deal of ignorance about the proper method of carrying out 
hydro-electric survey. Some idea about the proper scienti­
fic organisation of countrywide hydro-electric survey may 
be obtained from the case of Canada, which stands at the 
head of nations developing the maximum amount of electri­
cal power per capita. The account is taken from a paper 
by the Dominion Water Power and Hydro-metric Bureau of 
Canada published in Vol. VII of the Transactions of the Third 
World Power Conference, Washington, 1936. 

Hydro-electric and connected Survey in Canada 
Canada, in consequence of systematically directed effort 

on the part of the Dominion and Provincial Governments, 
extended over a period of many years, is in the main. well 
equipped with physical data upon which to plan the utilisa­
tion of its water resources. Orderly investigations in field 
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and office have been made from year to year by the Domi­
nion and by the Provinces, each in its own field, and in co­
operation with the other. 

Climatological data 
Climatological data is collected and compiled by the 

Meteorological Service of Canada, with head office in 
Toronto; this service is under the Department of Marine. 

The Meterological Service has established some 860 
Stations throughout the Dominion designed to cover the 
country as completely as settlement conditions will permit, 
and to secure a systematic and dependable record of meteo­
rological conditions from coast to coast. The stations are 
grouped into various classes ranging from "Chief Stations," 
where all the principal elements are automatically register­
ed, being checked by eye readings at certain stated times 
daily, down to class III stations, where precipitation only is 
measured and recorded.* 

As a result of these efforts a very complete record of 
meteorological data covering the Dominion is available for 
reference as and when required. 

Hydrometric data 
In Canada the term 'hydrographic' is reserved to the 

investigations of the Department of Marine in connection 
with the surveys and preparation of charts for navigation. 
Water supply investigations are in the main carried out by 
the Dominion Hydrometric Survey .. 

The Dominion Hydrometric Survey may be said to have 
been established as such in 1920, under the Dominion Water 
Power and Hydrometric Bureau of the Department of the 
Interior. Subsequently there has been a gradual absorption 
of local or special stream-measurement studies previously 
carried on by other organisations. Special studies are main­
tained by the Departments of Marine and of Railways and 
Canals. 

The Survey has established a widespread series of 
stations throughout the Dominion designed to cover the im­
portant rivers and streams. It works in close co-operation 
with the Provincial authorities in the securing of the records 
required for both Dominion and Provincial administrative 
purposes, and for the overall analysis of hydraulic problems 
from coast to coast. 

• In India the meteorologi"al service is very well o'lranisc" ourl it has 
fL large number of stution9 nil Over the eouullJ:. Only Ihe dala have not 
been utili!lecl fOl" hydrometric purpose. 
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The hydrometric Survey is organised with district offices 
in Vancouver, Calgary, Winnipeg, Ottawa, Montreal and 
Halifax. Valuable co-operation is received not only from 
the Provincial Governments, but also from municipal cor­
porations and other interests concerned in the obtaining and 
use of water supply data. 

Stream-measurement data are worked up and assembled 
in the district offices, and then forwarded to the head office 
for publication as a water-resources paper. These papers 
are issued by main drainage-basin divisions. These papers 
are published annually or biennially, as is most convenient 
and cover a climatic year from October 1 to September 30. 

As a result of past and continuing efforts, a very com­
plete record of run-off data covering the Dominion's river 
systems is available for reference as and when required. 

Topographic data 
The issuance of maps, geographical and topographical, 

is by three different departments of the Dominion Govern­
ment-Interior, National Defence, and Mines. The topogra­
phical and Air Survey Bureau of the Interior Department, 
which is the major mapping organisation, is responsible for 
the National Topographic Survey, and the general geogra­
phical maps. It is the centralised office for all air surveys. 

The Geographical Section, General Staff, Department of 
National Defence, confines itsell mainly to I-mile to I-inch 
topographical maps of southern Ontairo and Quebec, together 
with complications from them 2,-4,- and 8-miles-to-I-inch, all 
of which are being made conformable to the National 
Topographic Series. It does a limited amount of topographic 
mapping of special areas at the scale of 1 to 25,000. It is 
also a sell-contained unit printing its own maps. The Royal 
Canadian Air Force of the same department does the great 
bulk of air photography which is used for mapping.· 

The Geological Survey of the Department of Mines has 
played a very important part in the exploration survey and 
mapping of Canada. The Topographical Division of the 
Geological Survey is. however. definitely organised for the 
execution of Survey work. and makes topographic maps of 
different parts of the country usually at the I-mile scale; 
where it is demanded for purpose of geology or mining, 
maps are made at larger scales. 

The Geodetic Survey of Canada of the Interior Depart­
ment executes all work of that nature undertaken in the 

';'-S-;;~h- -1-;!I~); ~;-e b;i-;;g pr(·pu~~d -i,;I.;dia bV the Trigonometric Survey. 
which is 1\ well organispc1 ""p:lrtnlPnl of the India Government. 
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Dominion, together with the precise levelling. The lines of 
precise levelling have been extended from ocean to ocean 
and in general, cover all the main railway lines. 
Dominion Wate)' Resources Index-Inventory 

The Dominion Water Power and Hydrometic Bureau of 
the Department of the Interior maintains a Water Resources 
Index-Inventory for the recording, collating and analysing 
of the water resources data of the Dominion. 

The inventory has been developed upon the basis of the 
natural drainage-basin areas, the Dominion being divided into 
11 numerical major divisions; and these being alphabetically 
sub-divided and sub-divided to the extent necessary to pro­
vide suitable reference areas for the recording of hydro data 
under suitable topic headings. 

Under the Index inventory, the water-resources data 
accumulated in the district offices by direct field 'work, and 
through co-operative effort with provincial and local autho­
rities or interests, are transmitted to the head office in 
Ottawa; where they are co-ordinated, compiled and analysed 
in accordance with the principles of the inventory. 

All available data with respect to developed and undeve­
loped power and storage-reservoir sites are collated, studied 
and summarised, and digests of the individual sites are pre­
pared covering location, accessibility head water supply, 
storage capacity, regulation of flow, possible power, hydro­
power installation. use of power, .municipalities served, 
market and sources of data. Summaries of the power and 
water resources of rivers and river systems as a whole are 
similarly analysed and compiled.· 

Material thus compiled is immediately available for the 
analysis of the water resources in relation to industry. indus­
trial centres, industrial opportunities, transportation systems, 
mineral resources, timber resources. coal and fuel supplies 
electrochemical and electro-metallurgical opportunities, 
irrigation, drainage, reclamation and water supply projects. 
alternative sources of power. uses of power in general and 
markets for power in general. 

Water-supply data are available for analysis in relation 
to water power. stora~e, river regulation, domestic water 
supply. sewage disposal. irrigation. reclamation. draina~e, 
navigation and other problems dependent for their solution 
upon water data. 
-. - fn-this-co,;,i""t"ioi1tlle IlPpiiling cmldTtic;ns --0(1:11';-deal-iil-of our know­

'cdI!'! ahont Indian rivers is ~iven in the followin~ pl\9Aa~e due to Sir Francis 
Sprin~ while de.qiWlin~ the Hardinge Brid~ at Samh over the Gnnges. Due to 
thc inertin of the GoveMlment of Indin thing~ h[wc not ('h.ln17ecl to nny np· 
precinhlc ('xtent. fPn .. ngc not l-:iVt'n in lh!' Repnrt-Erli/nrl." . 
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By means of official publications, special reports, special 
memoranda, standard summarised reports on developed and 
undeveloped power and reservoir sites, and power rivers by 
special analyses of particular problems, by correspondence 
and when necessary by referring to Provincial organisations 
charged with administrative responsibility, the data compiled 
in the Water Resources Inventory are transmitted to the 
public. 

Hydraulic Research 
Hydraulic research to date in Canada has been largely 

confined to facilities provided in the Universities with occa­
sional studies of specific problems undertaken by the larger 
public and private hydro-undertakings in connection with 
their construction operations. 

The larger Canadian universities possess hydraulic labor­
atories for instructional purposes in connection with their 
engineering courses. The equipment and apparatus which 
these universities have installed are intended primarily for 
student experiments on weirs, orifices, venturimeters, pipe 
lines and turbines and pumps. Since the main water-supply 
and measuring equipment are also the chief requirements in 
such other hydraulic research, these university laboratories 
have found themselves able to undertake certain research 
work. A small part of this has been of the kind known as 
pure research, which usually originates in the laboratory. 

The remainder has consisted of applied research, which is 
submitted from outside sources. At the present time, the 
amount of this latter class is small due to economic condi­
tions. In the past, however, considerable work has been 
done on river flow, on hydro-electric power plant design and 
on hydraulic machinery. The results of this work have sel­
dom been published because of their essentially private 
nature. 

Recently the National Research Council of Canada has 
undertaken an inquiry into the question of the establishment 
of a hydraulic research laboratory to be operated on the 
Council's properties at Ottawa. The facilities available at 
this site are uniquely favourable. 

U.S.S.R. 
In the U.S.S.R. for example, the survey is carried out in 

an equally extensive scale. The Soviet Government, when 
it came to power, saw clearly that the social programme could 
not be carried out without a thorough going industrialisation;' 
and as a first step towards the achievement of this object, they 
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adopted a resolution decreeing the complete electrification of 
Russia. In pursuance of the resolution a hydroelectric sur­
vey was made on an extensive scale. As much as 35 million 
roubles were allocated to the Chief Power Board of Russia 
in 1933 for its river survey work. The Chief Board alone has 
established over one thousand stations for measuring the 
flow and level of rivers in the U.S.S.R. In 1935, there were 
5200 hydrological stations (first, second and third class) 
maintained by the U.S.S.R. Hydrometerological Service and 
6,000 meteorological stations (Second and third class). The 
Hydrological Survey is being carried out by the Central 
Bureau of Hydrological Survey. It does not deal with spe­
cific types of bodies of water (survey of rivers and lakes etc.) 
but includes all the water of a given area (river, lakes, 
glaciers, ground-water, seas). The whole Soviet Union has 
been divided into eighteen hydrological areas for this 
purpose. 

The survey will consist. among other things, of a syste­
matic card catalogue of information regarding the waters of 
the U.S.S.R. The catalogue consists of eight series for each 
area; hydro-meteorology; dimensions of water areas; rivers. 
lakes and ponds; swamps and marshes; ground waters, gla­
ciers; and seas. Each series is further subdivided into three 
sections; Hydrography, Stream-flow characteristics, and 
Development problems. The data contained in the catalogue 
will be used for the following purposes: (1) monographs on 
various bodies of water; (2) monographs on individual areas; 
and (3) a Hydrological Atlas of U.S.S.R. 

During 1933-35 the Hydroelectric Designing Trust has 
been working on a series of water-power development out­
lines. These outlines fall into three groups, outlines of 
water-power resources, specific plans for the co-ordinated 
utilisation of water resources, and a concrete fifteen-year plan 
for hydro-electric development aiming at the development of 
the productive forces of the various areas of the U.S.S.R. The 
outlines give a survey of water-power resources that can 
actually be utilised from both the technical and the economic 
points of view. 

Much has been done in the course of the first Five-year 
Plan in the Geological Study of river basins as a whole, as 
well as of particular sections of basins. especially by the 
Academy of Sciences, in collaboration with the Chief Geolo­
gical Exploration Board. A number of topographical surveys 
have been carried out, and complete sets of maps and profiles 
are available for a number of rivers. 
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All the advanced countries of the world have been adopt­
ing similar methods for their hydroelectric and hydrometric 
survey work. We consider it superfluous to quote the vari­
ous methods adopted therein. Reference can be made to them 
in the Transactions of the various World Power Conferences. 

5. Power Development-the most vital factor in Industrial-
isation 

It is very imperfectly realised that power development 
is the most vital factor in industrialisation. Power is not to 
be produced simply for its oWn sake. It is to be produced 
so that it runs machines, gives heat and light. so that human 
drudgery be alleviated, and goods needed for human con­
sumption and use be produced cheaply and efficiently with­
out tiring out human limbs. 

The amount of ignorance and faulty information amongst 
the public regarding the part played by power in developing 
the countries' industries. transportation and national life in 
general is simply colossal. There is no doubt that in certain 
industries power is a small fraction in the total cost of the 
prqducts. Their need for power is imperative; but they can 
carry on even if it is a little costly. There are, however, 
certain other industries in which cheap electricity is a sine 
qua non of their development. Only such industries are 
dealt with here. They are those involving electrochemical 
and electrothermal processes. These two processes, sepa­
rately or integrated with other operations, play a large part 
in the manufacture of products finding common usage in the 
daily life of almost everyone. Some of these products can 
be obtained by no practical means other than by the use of 
electrical power; others are perfected. improved or given 
special characteristics by electric processing. 

Some people seem to think that cheap power is not an 
absolute necessity for the development of industries. Their 
main argument seems to be that the power costs do not 
generally exceed 5% of manufacture costs of most goods. 
This might be true for some of the consumption goods manu­
factured in India at present, but it is not so for practically 
all the basic or key products which are absolute necessities 
for the well being of the nation, and which India imports in 
toto at present. 

The following table * taken from the Transaction of the 
first World Power Conference gives an idea of power costs 
for some of the basic goods. 
~\ble rIOt WVl'n in the Text; bllt nnly reference In Tablell I, II dJ 

III faci'll/! p. 610. Vol. IV First World POUJeT Conference-Editor 
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The following table'" is of a similar interest. It shows the 
relation of the cost of electric energy to the prices prevailing 
in the U. S. A. in the beginning of 1938 for some of these 
products at assumed energy rates, ranging from 1 mill to 
1 per cent per K.W. hour. Where available, actual average 
energy rates known to have been paid by representative pro­
ducers in the U.S.A. are shown in the last colwnn. 

These figures make it absolutely clear that the develop­
ment of these industries which produce the above mentioned 
goods cannot be carried out in India unless and until cheap 
electric power is available. These industries further offer a 
possibility of utilising large quantities of low-cost seasonal 
or secondary power. The development of these industries in 
India will be advantageous from the point of view of absorb­
ing surplus power which will appear almost as a bye-product 
from the various schemes to be introduced in India for the 
prevention of floods, improvement of navigation, control .. of 
soil erosion, etc. 

6. Need of enunciating a National Power Development 
Policy 

As we have shown elsewhere, the total production of 
electric energy and its consumption in India are very small, 
as compared with other countries of the world, and the price 
too large. Thus many industries, e.g. chemical, metallurgi­
cal, forest products and manufacturing industries, could not 
be started here. We may ask why it is so. The reason may 
be: (i) that India has no adequate power resources, (ii) that 
the resources exist but for some reasons have not been deve­
loped, (iii) that the existing laws regarding the generation 
and consumption of electrical energy are such as to retard 
growth of the industry, (iv) that the development has been 
made in such a manner and through such agencies as to give 
rise to vested interests, which. from selfish motives, try to 
retard further growth by propaganda and backdoor intrigues. 
and (v) absence of a State policy. 

The first point can be at once ruled out, as, according to 
competent authorities, there are plenty of power resources 
in India. Sir M. Visveswaraya pointed out long ago that not 
more than 2% water power resources have been harnessed. 
Confining only to electric power we see that it is produced 
in this country from coal. liquid fuel. or water power. India's 
poverty in coal and liquid fuel resources has been dealt with 
in part B of the report. The existing data on water power 

• Tnhlp. not !!;ven in th~ tpxt: h1lt R.eferen"~ to Table !J, p. 46~ 
Chcmicnl and Metnllurgical Engineering Vol. oj.;} 1 !JaR--Editor. 
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resources are given in an appendix.* The data presented 
therein relate to sites within the geographical boundaries of 
British India. Indian States, particularly those in the llima­
layan region, contain a wealth of such resourc~s; but they 
have not l-een surveyed. Data about such resources do not, 
therefore, <.lppr·ar in the :lppendix. These regi.ons (Nepal, 
Bhutan, Kas!l'Tlir etc.) form, however, an (IrgD.!lh! whole with 
India. ~o future scheme of development c:\ro afford to leave 
them out of account. The data, referred to above, have been 
rrHinly ('JJ\f·dE.'rl by the shJd-lived Hyu .. '-Electric Survey 
of India. As "'e have already pointed oluf; .l~ sectio'l ·1 by 
taking the ;.!Sf of Russia, these figures Inay be. for all we 
K no". d gross L-. c..er estimC'.te. 

Britain's ~olicy in India 
We see that the resources for power are abundant in this 

country; but for some reasons they have not been developed. 
These reasons are manifold as hinted even in the beginning 
of this section. The first and foremost to blame, however. 
is the policy. Right from the beginning of British rule in 
India, there was an absolute absence of a sound policy of 
economic development according to modern scientific me­
thods for the amelioration of the conditions of Indians. 
British interests demanded such an attitude. The last world 
war, however, gave a rude shock to all countries; and it was 
realised that the laissez faire policy in industry would not 
work. As a first step towards industrialisation every country 
had to aim at maximum production and wide utilisation of 
its power resources at the cheapest rates. A national policy 
for power was formulated in every country. Even in India 
the British Government was alive to it. 

"The outbreak of the Great War in 1914 drew forcible 
attention to the extent of India's depedence upon countries 
outside the British Empire for the supply of many of the 
necessities of life for her people. The Government of India 
felt the necessity for a change in its industrial policy. In 
1915, under the stress of war, the Government of India 
addressed the Secretary of State as follows: 

"After the war_ India will consider herself entitled to 
demand the utmost help which her government can afford to 
enable her to take her place. so far as circumstances permit. 
as a manufacturing country." 

This policy was nominally accepted by the Secretary of 
State for India. and some governmental activity was exercised 
here. The Indian Industrial Commission was set up, and it 

• Appendi" not given in the Report-Edi tor. 
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made some really sound recommendations, one of them being 
about the fullest possible development of the power resources 
of India. The Commission felt that the first step towards 
industrialisation should be the maximum possible develop­
ment of power resources, and this could not be done unless 
a proper survey of resources was carried out. A Hydro­
electric survey was set up. It did some preliminary work, 
but as has been indicated above, it was closed down soon 
after. From 1921, due to some mysterious reasons the Gov­
ernment of India appeared to have dropped all ideas of 
developing the national resources of India to make her 
industrially self-sufficient, and began to lay too much em­
phasis on agriculture and agricultural industries. Some 
power resources were actually developed by the U.P. and 
the Punjab; but, as we shall see later on, they are more 
monuments of mismanagement than of success. In fact, as 
Mr. J. W. Mears has admitted, the result of all this activity 
was to attract foreign machinery and plants.'" 

The policy of the Government, if it had the interests of 
India at heart, would have been much more progressive. It 
ought to have developed not only the power resources of the 
country, but also those industries where the power so deve­
loped would have been utilised. Its execution ought to have 
been such as to allow no inefficiency to creep in it. The 
existing power supply concerns which are mostly foreign 
ought to have been controlled in the ·interests of the nation, 
as every public utility concern ought to be rigidly done so. 
The policy of inactivity adopted by the Indian Government 
was meant only to serve British interests for whom India was 
but an obliging market. 

We shall now review some of the power development 
schemes sponsored, executed and run by the various govern­
mental agencies, and shall see whether their execution and 
running has anything in common with the general policy of 
the Government. Such schemes are the following:-

1. Mysore H. E. Scheme 
2. Madras H. E. Scheme (Mettur & Pykara.) 
3. UbI river (Mandi) Scheme in the Punjab. 
4. Upper Ganges (U.P.) Scheme. 
5. Malakand Scheme in the N.W.F.P. 

* The first direct result wos seen during the cold wCllther of 1020-21 
when technical representatives of a number of a large firms interested U; 
plants for hydro-electric development.. visited Indio to see for themselves 
what the prospect.. are, and what Ilre the special conditions to be met with 
on P,?.ieets whieh have been already inwstignted. "Introduction to Vol. III 
olT~nnial Report Of II. E. Survey of India". 
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MYSORE 
Though thought of about 1897, the Cauvery power 

scheme of Mysore State did not fructify till 1902, when the' 
first installation was taken in hand at Siva-Samudrarn not far 
from the waterfalls. This plant was soon after able to pro­
duce 4500 K.W. and electrical energy was transmitted 92 
miles to the Kolar Gold fields at a pressure of 35 K. volts 
current in 3 phase 25 cycles A.C. At present the total 
capacity is 42,000 K. W. As the demand for the H.E. power 
has been found to increase rapidly, two new schemes have 
been sanctioned; one is Shirnsa and the other is Jog Falls. 
The Shimsa scheme is more than half completed, and the 
Jog Falls scheme has not yet been started pending the com­
pletion of some investigation still under progress. The 
former is estimated to cost Rs. 57,00,000 and the latter nearly 
Rs. 1.5 crores. "The expenditure on generation at Shiva­
Sarnudram has been about Rs. 2 and half crores. giving an 
overall rate of Rs. 7501- per K. W. as against Rs. 4001- to Rs. 
4501- as per present market conditions. Of course this high 
rate is partly due to replacements, and partly due to the 
fact that many of these installations were carried out long 
ago in piecemeal; naturally costing more. The great advant­
age of this partial development lies in the fact that the 
project was not encumbered with heavy interest charges as 
the works were expanded as the demand increased. The 
Shimsa Scheme will eventually replace the whole of the 
Shiva-Samudram power, as more value could be obtained 
at Shimsa scheme from the same quantity of water (because 
of higher head). If the Shimsa Scheme had been thought of 
seriously before, probably this would not 11ave occurred. 
The cost of energy to the Government. including all ex­
penses, is a little over one pie (one twelfth of an anna) per 
unit, of which 20% is for administration. 25% for generation. 
10% for transmission, and 45% for distribution. Mvsore 
owes a great deal of its Industrial development to this H. E. 
Scheme. The power has been extended to all the neighbour­
ing small tov.rns and villages.'-'" 

MADRAS 
Prior to 1924. the Madras Government had no definite 

policy in regard to electrical development. either from water 
power sources or from thermal electric stations. A few small 
company and municipal licenses existed within limited areas; 

.. IIISIl""tion notes of Nnwllb Ahsan Yar .lung Bahudur of Hyderubad; 
p. 4. "SivnsUllludram :md Shirnsu Schemes." 
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and the government had also granted concessions to certain 
private interests to develop electric power from water 
sources. In 1924, the government appointed Mr. Forbes to 
investigate and report on the hydro-electric sources in the 
presidency. Subsequently the government decided that they 
should themselves be in charge of Hydro-electric surveys 
and projects as far as possible. In pursuance of this policy 
government bought back the Pykara concession and com­
pleted this scheme in 1933. The Mettur Hydro-electric 
Scheme was also taken up side by side and was completed 
three years later. 

The river Pykara from the top of the plateau plunges 
down to the plains in two drops and a series of cataracts and 
falls about 4,000 feet within a few miles. It is proposed to 
utilise first a drop of 3.000 feet, which, when fully develop­
ed, will give 90,000 H.P. Later from the tail-race of this 
power house a channel will be taken, and the balance of 
1,000 feet will be utilised for the generation of another 
30,000 H.P. Power is transmitted over a trunk line and over 
branch lines emerging therefrom. The total length of trunk 
and branch lines is about 300 miles the trunk line is 66/110 
K.V. double circuit, and the branch lines 22/66 K.V. 

Within five years of the date of operation of this scheme. 
the load developed so quickly that arrangement had to be 
made for additional power and the Mukurti Dam was con­
structed. The results of Pykara have been so encouraging 
that the Government of Madras have adopted a very exten­
"ive programme of rural electrification. They have installed 
E4,000 H.P. at Mettur on Cauvery and construction has been 
started on the Papuasam scheme. A net-work .of transmis­
sion lines is being laid to complete the grid system. 

The cost of the Pykara Scheme (1936-31) is given as 
Rs. 21,080,789 and the installed capacity is 24,000 K W. 
which, it is expected, would ultimately develop into 67,165 
KW. The cost of installed power at Pykara is Rs. 864\- per 
KW. The cost of Mettur Scheme (1936-37) is Rs. 97.49.098 
and the installed capacity is 47.760 KW. The cost of instal­
led power at Mettur is Rs. 205\- per KW. This does not 
include the cost of head work at Mettur which was mainly 
built for irrigation in Cauvery Delta. During the irrigation 
closure period the continuous power would be limited to 
5,750 K.W. But a great deal of this secondary and tertiary 
power is to be converted into primary by working it in con­
junction with the Pykara Hydro-electric System. About 
800 miles of trunk and branch transmission lines will be 
built when the total cost will go up to Rs. 2\- crOl'es; and 

P.F.3 
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the cost of installed power (most of the power will then be 
primary with the help of the Pykara Scheme) will then be 
Rs. 400 and odd. This availability of cheap pO'Yer is expect­
ed to bring about a rapid industrial development of the 
locality. ...\lready some industries have developed, one of 
them being an electro-chemical industry which will get 
power at the rate of Rs. 601- per K.W. i.e. 0.11 anna per 
unit. 

Electrification in Mysore and Madras demonstrates what 
an enlightened State policy can do. The rapid development 
of these Provinces has been due to the policy of the Govern­
ment and to the dynamic influence of the Electric Depart­
ment. As a contrast we have instances of Governmental 
Electrical undertakings which have been as retrograde in 
their working as the above mentioned undertakings have 
been progreSsive. They are the Uhl River (Mandi) Scheme 
of the Government of the Punjab and the Ganges Canal 
H.E. Scheme in the U.P. 

The Uhl River (Mandi) Scheme:-The UhI River in 
Mandi State in the Punjab is snow-fed from the Dhauladar 
range. which rises to 18.000 feet. The H.E. Scheme uses a 
gross head of 1.800 feet. with the possibility hereafter of em­
ploying in series a further fall of 1,200 feet below the pre­
sent tail-race. The initially installed plant is 48,000 KW .. 
though most of it would be secondary power as the discharge 
from the river is considerably reduced during the winter. 
The minimum discharge recorded in January 1923 was 98~ 
cusecs (which by the way was not the severest winter 
recorded); and for the design of the scheme it was taken to be 
112~ cusecs. This would give a power output of 13.500 K.W. 
There has been a good deal 'written about the cost of the 
Scheme. The accounts maintained have been such as to 
shelve part 'of the financial bW'den on to different heads. 
The latest official figures available with regard to finance 
€tc. are for 1937-38, where the capital outlay on the main 
undertaking. and also on the local distribution. plus interest 
during construction amounted to approximately 7.34- crores 
of rupees. The cost per unit sold in 1937-38 was 14.491. and 
the cost of installing primary power (13.500 K.W.) would 
work out to Rs. 5.4371- per K.W .. whereas the cost of total 
power installed (both primary and secondary) would come 
to Rs. 1.5301- per K.W. These figures show that the scheme 
holds the world record for dearness and mismanagement. 
This has been due mostly to inadequacy of data. without 
which a H.E. Scheme cannot be worked out, and partly to 
inefficiency obtaining in Government Departments. Want 
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of any definite policy on the part of the Punjab Govern­
ment, and a total absence of.control and supervision by com­
petent people on the working of the H.E. Officers of the 
Government, also contributed towards making the Scheme 
what it is. As an illustration we may refer to the varying 
estimates about the Uhl River Scheme at different times 
from the initial stages of the working of the project, i.e. 1922 
to 1933. These figures appear in the following table.'" 

This particular Scheme has aroused considerable criti­
cism both on the floor of the Punjab Legislature and else­
where. We shall not enter into any such controversial 
matter, but quote what a competent Englishman with a fair 
amount of partiality towards British undertakings (and this 
Scheme is nothing else but a British scheme) says about it. 
He is no other than Mr. J. W. Mears, formerly Electrical Ad­
viser to the Government of India and Chief Engineer, H. E. 
Survey of India. His opinion appears in the Appendix.i" 

United Provinces 
The Ganges Canal H. E. Scheme of the U. P. Government 

was first considered by the Government in 1926. Its installed 
capacity in 1939-40 was estimated tei be 27,900 K.W., and 
the total cost has come to Rs. 332.71 lakhs. The Ganges 
Canal passes over a series of 13 falls, varying in height from 
7 to 16 feet. Of these 7 were considered suitable for electri­
fication. The power so generated is utilised in small allot­
ments over 13,000 square miles, and is carried over 4,200 
miles of transmission lines. The line and transformer losses 
amount to 25%. The cost per K.W. installed comes to 
Rs. 1,197. The cost of generation of electricity is stated to 
have been 9.2 pies per unit. Here again we see that the 
cost of installation has been high. as has been the cost of 
production. The reason for this high cost has been the de­
cision of U. P. Government to use low falls, for electricity 
generation plants are relatively costly as compared with the 
equipment used with high fall schemes. No other alter­
native scheme (possibly in the Himalayas) was investigated 
or thought of. Each one of the generating stations has been 
small, and has been necessarily stationed along the alignment 
of the canal, which may not always be the best position from 
a load expansion point of view. In fact. it has resulted in 
excessive length of transmission lines with its inflated cost 
and loss in energy. The peak load of the whole system is 
21,600 K.W. (1937-38); and as the limit or the H. E. Scheme 

------------------------
• Tahle not given in the text of the Report-Editor. 
l' Appendix not- given in the Text or the Report-Edilol". 
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is almost reached, all further power must be supplied by 
steam generating stations. In fact, the establishment of 
some steam generating stations is actually under consider­
ation. Most of the existing load is agricultural and lasts for 
a comparatively short time. Since from the very beginning 
the cry had been raised of helping the agricultw'ists, such 
an unremunerative agricultural load has to be given prefer­
ence, and no industrial load is sought for. Thus the main 
advantage of the H. E. Systems of supplying large blocks of 
electrical power at a very cheap rate for running industries 
has been nullified in the case of both the Uhl River and 
the Ganges Canal Schemes. 

From the above review of the working of state-owned 
electrical undertakings in India, we see that many of them 
have been run inefficiently. Thus we see that the above 
inefficiencies and consequently considerable financial losses 
have been brought about, as no proper survey exists of the 
power resources and the various data necessary for the prcr 
per estimate of their development are non-existent. This 
has led to the development of a site which ought to have 
been developed when all other better sites have fully been 
worked out. Resulting high cost of installation and conse­
quent high rates discouraged the use of electrical energy, 
and almost ruled out the use of electricity in those regions 
for industrial purposes for several years to come. It has 
resulted in locking up huge sums of money in schemes which 
are remunerative, neither to those to whom the money ori­
ginally belonged, nor to the country at large. In most of 
the government enterprises there has been no check or con­
trol on the expenditure, or on those technical experts who 
recommended the expenditure. The choice of experts has 
been defective. Such defective experts. for want of proper 
training and experience, prepare defective schemes: and 
contribute towards the high costs of such schemes. As an 
illustration we take up the H. E. Scheme last reviewed i.e. 
the Ganges Canal H. E. Project. In that case the chief ex­
pert (Sir William Stamps Kt .. C.I.E.. I.S.E.) was an irriga­
tion engineer. That was the reason why he could think out 
only of utilising the falls on Ganges Canal, and it never 
struck him that possibly a better source of power might and 
ought to be found out. Similarly all the superior officers in 
such Government undertakings are mostly anything but 
H. E. or electrical engineers. As an illustration we can take 
the case of the Uhl River Scheme: we give in an Appendix 
a question by Dr. Gokul Chand Narang on the floor of the 
Punjab Assembly on 18th August. 1929. and the reply there-
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to by Hon'ble Sardar Sir Jogendra Singh (Q. 1241 of 18th 
August, 1929).* 

The only way to get out of such a scandalous position 
and to ensure that no such thing is repeated, it is necessary 
that the Indian Government should adopt a definite National 
Power Policy aiming at the development of all possible re­
sources and their proper efficient utilisation. The laissez 
faire policy adopted by the India Government has given rise 
to all the defects and inefficiencies to which it has been our 
painful duty to refer almost all over this Report. 

7. Need for amending the Indian Electricity Act 
The first Electricity Act was enacted in India in 1887. 

This was modelled on the British Electric Lighting Act, 1882, 
but most of the terms imposing stringent Government con­
trol on a public utility of this type present in the British Act 
had. been omitted. Under this Act the term of licence was 
fixed at twenty-one years, after which it was tenninable, 
but renewable with the consent of the local authority, and 
upon such trems and conditions as the Government might 
determine. This limited period of twenty-one years was not 
liked by the financiers which were then all British. The 
Government met their wishes by bringing into existence the 
Indian Electricity Act of 1903, the' original draft of which 
was prepared by a British firm interested in Electrical In­
dustry in India.t For example it was found that an electri­
cal undertaking could not, under the Act of 1903, supply 
electrical energy in bulk to authorised distributors. There 
was further dual control on electrical undertakings by the 
Local Governments as well as by the Governor-General in 
Council with all the delays and difficulties inseparable there­
from. There were other minor defects. All these difficul­
ties were sought to be removed in the Indian Electricity Act 
of 1910. 

The Indian Electricity Act, 1910, has since been amended 
as regards ~ clerical error in the schedule, by the Repealing 
and Amendmg Act of 1914; as regards matters dealt by the 
Montagu Chelmsford Reforms by the Devolution Act. 1920; 
and generally by the Indian Electricity Act. 1922. The In­
dian EI~tricity (Amendm~nt) Act, 1923, merely added a 
new sechOJ: about the a~rIal lines maintained by railways. 
'!he Rep~aling an~ Am~ndmg Act 1925 altered a little in the Act 
l.n .-:.sectlOn dealing With the formalities to be gone through 

* Tit" ~I\('"tio~ and onswc~ not given in the 'l'ert orthe l-{eport-Rdi/~~;~-' 
t .J. W. lIIeors LarDS llelalmg 10 tile Supply of Electrical EI/ergy in India & 

Burma, Pngc 5, Para l:i. 
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by a party applying for electrical license. The Indian Elec­
tricity Act, 1937 has substituted the "Central Electricity 
Board"-not to be confused with the similar British Board 
-in the matter of rul~ making for the Central Government 
(hitherto the Governor-General-in-Council). 

Static Condition of Indian Electricity Act 

The study of these Acts shows that the only amendment 
of any magnitude to Indian Electricity Act, 1910, was that 
of 1922. It has aimed to remedy some defects in details de­
tected in the working of the 1910 Act. These defects were 
mostly pointed out by the Electric Supply and Traction Fe­
deration of India (long defunct), a body formed to promote 
the interests of licensees and by the British Indian Electric 
Committee, having its headquarters in London, and looking 
after the interests of companies with headquarters there.' 
Thus we see that the main provisions of the Indian Electri­
city Act of 1903 still hold good in this country, subject to 
only minor changes in subsequent amendments. 

Present Position of Electricity in a Country's life 

From the above survey it will be clear that the law 
relating to electrical energy in India has remained stationary 
for almost the last forty years, in spite of the fact that social 
ideas regarding generation and supply of electricity have 
undergone a complete revolution in all countries of the 
world. From a luxury article which it was in 1903, it has 
become a domestic and industrial necessity comparable with 
water supply, and is an essential element of modern life and 
civilisation. Electrical energy is something more than a 
commodity; it is the very life blood of the industrial nation 
which must flow abundantly and without interruption if the 
nation's strength and well-being are to be preserved. 

Influence of the Indian Government 

The Indian Government, however, remained indifferent 
to all these changes going on around them in the world. and 
whatever little change has been brought about in its laws 
relating to electricity has been either to eliminate some legal 
flaws. or to meet the wishes of the financiers supplying elec­
tricity. as is proved by the fact that the drafting of the Indian 
Act was done actually by a British Company doing ekctric<11 
business here. 
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Some features of the Indian Electricity Act 
The principal Act consists of four parts aggregating 62 

sections together with a schedule of eighteen clauses. They 
deal with the following:-

Part I deals with the title, extent and commencement 
of the Act, and the definitions. 
. Part II expounds the law as regards undertakings work­
ing under license. It deals with licenses, works ·and supply. 

Part III prohibits non-licensees from undertaking the 
business of supplying energy without sanction. It enacts 
that all persons transmitting or using energy in streets or in 
public places, factories or mines shall give notice of their 
intentions and shall be subject to the rules and to Part IV 
of the Act. 

Part IV contains provisions applicable alike to licensees 
and their consumers, non-licensees and other persons gene­
rating, transmitting or using energy in the specified places 
and the public generally; together with a number of general 
provisions to facilitate the smooth working of the Act. 

The schedule consists of-Provisions deemed to be in­
corporated with, and to form part of every license granted 
under Part II, so far not added to, varied or excepted by the 
licensee. It deals with:-

Security and accounts; 
Compulsory works and supply; 
Supply by bulk licensees; 
Charges; 
Testing & inspection; 
Plans; 
Additional notices of certain works. 

Theoretically the Act makes clear that a license is not 
to have the effect of a monopoly, but there has not heen a 
single case of competition being ever considered in order to 
get better terms and services from the licensees. 

A license can also be revoked if the terms of the license 
are not adhered to, or the provisions of the Act are dis­
regarded. The undertaking can, on revocation, be purchased 
by the local authority with the consent of the Government, 
and upon certain terms, or it can be sold to other parties. 
The value to be paid would be the fair market value at the 
time of purchase without any addition in respect d compul­
sory purchase or of good'will or of any profits which may 
be or might have beC'11 made from the undertaking. 

A license is also subject to compulsory purchase. The 
option nf OUrCr?<:€,. \\']l€l"f' it is ~. condition of the licensE'. first 
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arises after a period (to be stated in the license) not exceed­
ing 50 years, and subsequently recurs at intervals not ex­
ceeding 20 years. If no purchase takes place, the license 
continues in full force until the next option arises. Two 
years' notice must be given to the licensee of election to 
purchase in any case; but instead of purchasing, the local 
authority may, with the consent of the Government, strike 
a bargain with the licensee as to working terms to be 
agreed upon. In the Act of 1903, the terms of compulsory 
purchase were the same after 42 years as in the case of re­
vocation (i.e. the terms then in force in Great Britain) given 
above. Subsequent amendments to that Act, however. 
yielded to the representations of the companies carrying on 
business in electrical energy, and allowed for an addition up 
to 20% to be given, over and above the market value as a 
solatium for compulsory purchase. The fair market value 
is to be determined by arbitration, just as though no addi­
tion were to be given and the percentage is then to be added 
in order to determine the actual price to be paid. Appa­
rently, it would be possible for the licensee to spend a large 
sum on extensions at the last moment in order to obtain an 
immediate return in the form of the bonus. There is fur­
ther a provision in the Act which permits the Provincial 
Government to so frame the terms of the licenses as to make 
inoperative the provisions of the sections dealing with com­
pulsory purchase. In such a case there cannot be any com­
pulsory purchase. 

The Act entitles every applicant for electrical energy to 
a supply on the same terms as any other person who in 
similar circumstances has a corresponding supply. So long 
as the licensee does not show undue preference, the charges 
may be such as are agreed upon upto the maximum allow­
able by the license. No person, however. having private, 
generating plant is entitled to demand a supply on the usual 
terms. 

The Act entitles every licensee to charge for electrical 
energy at a rate which does not exceed the maximum rate 
set forth in the license. The Provincial Government can at 
any time after the expiration of seven years from the com­
mencement of the license. have the maximum rate altered. 
They must. however. refer the matter to an P.clvisory Board 
and the alteration can be made only after its recommenda­
tion. The Act further entitles the licensee to make a mini­
mum charge even if no energy had been consumed. It is 
argued that this minimum charge provides a reasonable re­
turn on the capital expenditure incurred on the consumer's 
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installation. But the rates are equally high even when the 
consumption is greater than that covered by the minimum. 
Such a system does not obtain at any place where the system 
of minimum demand is operative. The Act further lays 
down that the charges for energy may be based upon and 
vary in accordance with anyone or more of the following 
considerations, namely:-

(a) the consumer's load factor, or 
(b) the power factor of his load, or 
(c) his total consumption of energy. 
(d) the house at which the supply of energy is re­

quired. 

These variations would, however, under the present 
conditions, be made to suit the licensees rather than be guid­
ed by social 01' national considerations . 

• The Act is not very explicit about the monetary matters 
arising out of the affairs of the electricity undertakings. 
"The license is frequently granted in the first place to some 
individual or firm, with a view to subsequent transfer to a 
company with limited liability. Such transfer may only be 
effected with the sanction of the Government. (S. 9) though 
it is well understood that this will generally be applied for; 
and there is no reason why it should not be granted as a 
general rule." Thus writes Mr. Mears, formerly Electrical 
Adviser to the Government of India on p. 114 in the 5th 
edition of his Book dealing with Indian Electricity Act. He 
further adds that the capital upto the present time has lar­
gely been subscribed in London. This practice had led to 
over capitalisation and other financial defects, very much 
found in Indian electrical undertakings and about which we 
shall deal later on. It gives rise to pW'ely speculative appli­
cations, where the intention is merely to keep out other pro­
bable licensees until the holder is bought out at his own 
price. The Act, as it is at present constituted and run, can­
not check these defects. 

The Act does not specify anything about the rates of 
depreciation, reserve and such other funds as are to be main­
tained in an electrical undertaking. In other countries, they 
are legally fixed. In the absence of such a provision finan­
ciers are free to do what they like with respect to these 
funds. giving rise to. ultimately high rates of charges for 
electricity. 

The schedule of the Act provides that a licensee shall. 
unless otherwise directed, "at all times keep the accounts 
of the capital employed for the purposes of the undertaking 
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distinct from the accounts kept by him of any other under­
taking or business." In point of fact, it is not done (Mears, 
loco cit. p. 116). Sec. IT of the Act lays down that annual 
accounts of all undertakings not specially exempted are to 
be rendered to the Government made up to such date, in 
such form and containing such particulars as may be pres­
cribed by the rules. The value of such accounts cannot be 
overestimated. These accounts must be audited in such a 
manner and by such persons as Government may appoint 
and the licensee must afford to the auditor access to all 
books, documents, vouchers and information and must afford 
all facilities for the audit. Actually, the audit of a char­
tered accountant appointed by the company is often accept­
ed. Thus although the Act lays down the auditing to be 
done by auditors appointed by Government, in actual fact. 

o the statement furnished by company auditors is accepted. 
This practice has not been conducive to the very best inter­
est of the country. 

The duty of securing that licensees, non-licensees, con­
sumers, owners and other persons comply with the condi­
tions imposed on them by or under the Act and the rules. 
falls on the various Inspectors appointed under the Act; they 
are therefore actually responsible for the impartial adminis­
tration of the law, as the specialist advisers of the Govern­
ment which appoint them and the expert witnesses for the 
Crown in any case which come before the Law Courts whe­
ther instituted by them (S. 50) or not. They are not con­
cerned with the final interpretation of phrases which is a 
matter for the Courts; but as practical experts (rule 4) ac­
quainted with the common sense meaning of words with the 
limits of what is technically and commercially practicable 
to bear on any case with which they are concerned. Rule 4 
of the Indian Electricity Rules 1937 prescribes the qualifi­
cations of an inspector. The provision in the rule is defec­
tive in so far as it allows Government great latitude in apply­
ing it in as much as it permits persons to be so appointed 
who are not competent. 

The Central Government and the Provincial Govern­
ment may constitute Advisory Boards. Though this provi­
sions was in the Act of 1903, no Advisory Board was ever 
formally con~tituted unde~' the Act. 

Similady. no Board was ever ccmstituted under the pre­
sent Act be1 ween the time of its enactment and 1916. In 
that year a Committee d which the Author was a member 
was appointed by the Bengal Govel'nment to enquire into 
the rates charged hy th", Calcutta Electric Supply Corpora-
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tion to consumers; the Committee was "appointed in pur­
suance of Cl. XI of the Schedule to the Act" which makes 
it incumbent on Government to refer such matters to an 
Advisory Board. A similar enquiry was made regarding 
Patna rates in 1932. 

Under S. 36 (3) an appeal from the decision of an Ins­
pector may, if Government (or the Governor of Burma) by 
general or special order so directs. be referred to an Ad­
visory Board. Unless this is done the Inspector as Technical 
Adviser to the Provincial Government in many Provinces 
virtually decides appeals from his own decisions in another 
capacity. 

Under Cl. XI of the Schedule, as amended in 1922, if 
Government contemplates making an order altering the 
maximum rates in any license it shall (i.e. must) refer the 
matter to an Advisory Board; and if the Board recommends 
any alteration the Government may make an order accord­
ingly. 

These are the only matters which the Act definitely 
refers to the deliberations of an Advisory Board. 

Under the former constitution, upto 1937 the Governor­
General-in-Council was the sole rule-making power under 
this Act. The 1937 amendment enacts that "a Board to be 
called the Central Electricity Board shall be constituted 
to exercise the powers hitherto exercised by the Governor-
General-in-Council." . 

(1) The Central Electricity Board shall consist of 
fifteen members, namely:-

(a) A chairman to be nominated by the Central Gov­
ernment. 

(b) One member to be nominated by each of the Pro­
vincial Governments of Madras. Bombay. Bengal, the United 
Provinces, the Punjab, Bihar, the Central Provinces, Assam. 
the North-West Frontier Province, Sind and Orissa. 

(c) One member holding office for a period of three 
years to be nominated alternately by the Provincial Govern­
ment of Delhi and the provincial Government of Ajmer­
Merwara. 

(d) One member to be nominated by the Chief Com­
missioner of Railways; and. 

(e) One member to be nominated by ihe Chief Inspector 
of Mines. 

The Central Electricity Board may make Rules for the 
whole or any part of British India, to regulaie the generc:t\oJll. 
transmission. supply and use of energy. and general1y to 
carry out the purposcs and objects of this Ad. 
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(2) In particular and without prejudice to the generality 
of the foregoing power such rules may-

(a) prescribe the form of applications for licenses and 
the payments to be made in respect thereof, 

(b), regulate the publication of notices, 
(c) prescribe the manner in which objections with re­

ference to any application under Part II are to be made. 
(d) Provide for the securing of a regular, constant and 

sufficient supply of energy by licensees to consumers, and for 
the testing at various parts of the system of the regularity and 
sufficiency of such supply, and for the examination of the 
records of such tests by consumers; 

(e) provide for the preparation and submission of 
accounts by licensees in a specified form; 

(f) provide for the protection of persons and propertY 
from injury by reason of contact with or the proximity of, or 
by reason of the defective or dangerous condition of any ap­
pliance or apparatus used in the generation, transmission, sup­
ply or use of energy; 

(g) for the purpose of electric traction regulate the 
employment of insulated retunlS or of uninsulated metallic re­
turns of low resistance in order to prevent fusion or injurious 
electrolytic action of or on metallic pipes, structures or sub­
stances and to minimise as far as is reasonably practicable, 
injurious interference with the electric wires, supply-lines and 
apparatus of parties other than the owners of the electric trac­
tion system, or with the currents therein, whether the earth 
is used as a return or not; 

(h) provide for preventing telegraph lines and magnetic 
observaotries or laboratories from being injuriously affected 
by the generation, transmission, supply or use of energy. 

(i) prescirbe the qualifications to be required of Electric 
Inspectors; 

(j) authorise any Electric Inspector or other officer of 
a specified rank and class to enter, inspect and examine any 
place, carriage or vessel in which he has reason to believe any 
appliance or apparatus used in the generation, transmission, 
supply or use of energy to be. and to carry out tests therein 
and to prescribe the facilities to be given to such Inspectors 
or officers for the purposes of such examinations and tests; 

(k) authorise and regulate the levy of fees for any such 
testing or inspection. and generally for the services of Electric 
I nspectors under this Act; and 

(1) provide for any matter which is to be or may be 
prescribed. 



Power and Fuel 77 

The above analysis of the Indian Electricity Act shows 
that, although it is very much defective, in as much as it neg­
lects the social and national responsibility of electrical under­
takings in giving better, wider and cheaper services, it does 
contain some provisions enabling the Provincial Governments 
to exercise a certain amount of control on their activities. The 
various instrwnents of control on the part of Provincial Gov­
ernments have been: the Electrical Inspector and the Elec­
trical Adviser (usually one man carrying on both the offices). 
the Advisory Board (never seriously constituted), and the 
Central Electricity Board (a theoretical and very defective 
organisation still on paper). That these instrwnents have 
been working inefficiently can be seen from an analysis or 
some electrical undertakings in this country as given in the 
following section. There have been very few investigations 
on the complete working of Indian Electrical Undertakings 
taken as a whole and covering their financial, technical and 
administrative aspects, as well as the services they render to 
the country. Some isolated cases of popular criticisms forced 
the workings of some of the electrical undertakings to be 
examined. In each and every case it was found that the 
working was defective and the rates charged were too high. 

One does not know whether the electrical inspectors and 
the electrical advisers to the various. Provincial Governments 
were not vigilant, and did not suggest proper steps to be taken 
by the various Governments to rectify the defects. or the Gov­
ernments themselves, although they got the right advice, did 
not act up to it. One thing can, however, be said. without 
much of ullcertainty, that amongst themselves. the Provincial 
Government and the Electrical Inspectors and the Electrical 
Advisers to those Governments have been guilty of a gross 
neglect of the interests of the country and the consuming 
public, and have been shirking the duties and responsibilities 
imposed on them by the Indian Electricity Act. As an illus­
tration we may point out that the Committee inquiring into 
the ,'lorking of the Electrical Supply Undertakings at Calcutta 
in 1935, recommended certain immediate reduction in rates 
and visualised a further reduction in the very near future. 
Atlhough the recommendation for immediate reduction wa" 
accepted by the Government. no subsequent reduction was 
effected. 

The Government of Bengal had a chance of revising the 
license of the Calcutta Electric Supply Corporation in 1938 
when its term had expired. But in spite of a strong public 
agitation for stricter governmental control. Indianisation of 
service and assumption of entire service by the Govcrn-
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ment (which would have brought an additional income of 
Rs. 2/- crores to the public exchequer) nothing was done by 
the Fazlul Huq Ministry. The U. P. Government likewise 
a!:,pointed a Committee for inquiry into the working of elec­
trIC supply undertakings in that Province. The Committee 
is reported to have laboured for two years without producing 
any result. 
S. The Present High Rates for Energy; their causes and 

proposed Remedies 
The rates for electricity charged from consumers all over 

India are unusually high and bear no relation to the ac­
tual cost of production under all headings. They are some­
times three to four times higher than in the cities of other 
countries placed in similar circumstances. 

In order to get a comparative idea of the working of some 
electricity undertakings the following figures·· are quoted 
from "Electrical Times", 1st June 1939. Only two Indian 
stations have been taken and compared with several similar 
British stations. The Indian stations are representative. 
Calcutta is a big city with cheap and concentrated load. It 
can be compared to London, Sheffield etc. Hyderabad 
(Sind) is. on the contrary, a medium station with costly 
fuel. 

The above figures clearly bring out two facts; (1) the 
gross profits are very much less in the case of foreign. elec­
tricity undertakings and (2) the difference between the cost 
price and average price obtained for every unit of electricity 
sold is very much more in the case of Indian undertakings 
than that for the British ones. 

In the following table the average price obtained for the 
electricity supplied under different heads is given for the 
above mentioned undertakings. 

Avcrage Price obtaincd in anna.q. 

Pla('e an,rYe!ir- Prh'i,te-PilbJi,-, --=Tr~a-c""'t""'ion BUIk-
_~=-______ s~u!:.p!ply Jighting!..-____ _ 

S£" Marylehollc 1 fl!!11 0 .!lS·-I) ".t:l 0 . 50-' 
Bristol' 19:18 U.1I8 0.77 0.48 
Edinbllrgh lOllS 11.1111 0.72 0.64. 0.86 
LereJ, 10:18 (J.n! 1.12 0.32 0.40 
ShcfTi{'ld lOaf! 0 :;0 II, ,;3 o. 6·~* 0 52 
West Midlllnds 19:17 o.ao 
London Powcr 19:)8 0 .34 
~~~t~j _____ 11138 _______ 2':;._. _. - 1,75toO.5 

.. Pricc cm'ers Power Supply und capital charges on generating Plant 
and tramway freder •. 

t These aN" n{'tulli rates Rnd the average price obtained would be II 
dcdll{'tion therefrom of nbout 100.{, by way of collection expenses . 

•• Figurcs not supplicd in the Report. 
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A"erage Price obtained in annas. 
Place and YCllr ------- l'rh'ate Public Traction Bulk 

_____ R_u .... pp:...ly lighting 
Hyderabad(Sind) 1938 ·t.Ot03.0 2.0tol.0 
Brighousc I03S 1.5 
IJu\:ton 1938 1.5 1.75 
Eiland 1038 1,22 0.58 o.'m 
Grays 1037 1.44 1.11 
Spenborough 193~ 1.23 0,80 
Whitworth 1038 1 .00 2.11 
Exmouth 1937 2 .O-~ 4.34 
Wingtownshire 1937 1 A4 3 ·70 

. There have been but few examinations of the working 
of electricity supply undertakings in this country.>t< But 
every time such an examination was undertaken it ~as foun? 
that the companies had been indulging in financIal maru­
pulations of a nature leading ultimately to inflation and re­
sulting in unusually high rates for electricity. Uptil now 
no investigation has been carried out for any electrica1 
undertaking on the engineering and technical sides, i.e. 
whether any particular addition or alteration in the plant 
or machinery was in the very best interest of the business 
as well as of the consumer, whether the type of machinery 
and plant installed was the most suited, whether the ac­
tual management was efficient, whetl;ter the cheapest plant 
was purchased in the competitive market and whether the 
distribution was planned from the point of view of the 
utilisation of electricity during the idle hours and similar 
measures.t 

It might be argued that technical efficiency of a licensed 
undertaker is no business for any government. But for any 
technical inefficiency on the part of a supply company, the 
ultimate victim is the consumer who has to pay higher 
charges. As Electricity Supply Companies are Public Uti­
lity Concerns. no government can divest itself from its res­
ponsibility of looking after technical efficiency. 

To .illustrate our. case. we refer to the enquiries con­
ducted mto the workmgs of the Calcutta Electricity Supply 
Corporation and of the Electrical undertakings in the Bom­
bay Presidency. Unfortunately the Congress GDvernmCillt 
of Bombay could ~~ see its way to publish the report of 

-"Tlie following enrluiri<'s wen' hpld about thc workin2 of the diff--t 
Elpctri<'ity supply undcrtakin~s in the ycaTS Pllt nnainut thC'IT I'reo 

) L'l t' It I d rtak' ... 0 , namcs. 1 r. cc ric y .upp y un c Ing>! for the Bombav PresidencY-I 91.18 
2) Calcutta Electric Supply t 'orporation-ID!l5 HI] 6 • 
:J) Patnu Electric Supply COlJlpan V-19ll2. ' 
t As an example We may cite the CR.~e of C'.crmany (Nature Ont 26 lr.40j 

that the co~q.lJmption of elc~trieity increaserl iW~fold bl'tw"l'Cn' 1 ~83 
and 1038 "htle tbe productive capacity of the electricity Its'-
crell8ed only by about 12%. pan 10 
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that particular enquiry conunittee. Much, however, can be 
made out about the findings of the committee from the 
Press Note issued by the Bombay Government in which 
they announced some of the, control measw'es on the work­
introduce. The Press Note reads as follows:-Gove!'nment 
of Bombay-Public Works Department. 

Press Note 
"With a view to protecting the interests of the con­

sumers of electrical energy, the Government of Bombay had 
announced in a Press Note, dated the 25th February 1938. 
certain additional conditions subject to which every electric 
license would be granted. After considering the objective 
and suggestions received. Government are now pleased to 
direct that every electric license to be' granted hereafter 
shall be subject to the following additional conditions in 
supersession of those announced in the Press Note, dated 
the 25th February 1938:-

(1) That from the net profits the allotment to the 
licensee (or the shareholders) shall in the first instance be 
limited to 6% which rate shall not be cumulative. any sur­
plus over this being distributed equally between: 

(a) the licensee (or the shareholders) 
(b) the consumers. 

The limitation shall not, however, come into operation 
until 3 years after the date of the commencement of supply. 

(2) That government will have the right to nominate a 
Director on the Board of a suppiy company. 

(3) That government will appoint or approve the ap­
pointment of, an auditor to examine the annual statement 
of accounts of the undertaking under Clause II of tne sch",­
dule to the Indian Electricity Act, 1910. 

(4) That no license shall be transferable except to a 
Company which may be floated for the purpose, and then 
only on the basis of actual expenditure incurred by the 
licensee in securing the license and of any other capital ex­
penditure incurred. 

(5) That no license will be granted until the licensee 
has deposited with Government 20% of the total estimated 
cost of the works, this amount being refunded to him in 
instalments from time to time according to the value of the 
purchase and work done. 

(6) That special maxima rates for power to be supplied 
to the agriculture and small industries shall be laid down in 
every license; these rates being based on the cost of genera­
tion and delivery of such power. 
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(7) That the option of purchase given by section 7 (1) 
of the Indian Electricity Act shall be exercisable, first, on the 
expiration of 30 years from the commencement of the license; 
and thereafter on the expiration of every subsequent period 
of 19 years therefrom. 

(8) That before granting a license to a company, 
government shall have the right to examine any agreement 
between the company and their Managing Agents, if any, 
and to require suitable modification therein as a condition 
precedent to the grant of the license. A provision shall also 
be incorporated in a license granted to a company that any 
agreement between the licensee and the Managing Agents 
shall be subject to the approval of the government. If the 
license is granted to an individual, and it is afterwards sought 
to be assigned to a company, Government will also then 
exercise control in a similar manner while granting the 
necessary consent under section (2) of the Act. 

(9) That should a continuous supply of energy of a 
nature and an amount and at a point suitable to the purpose 
of the license be offered by any person or government will­
ing to enter into an agreement with the licensee to supply 
energy to him for a period of not less than 7 years at such 
a charge that any of the limits of prices to be charged by the 
licensee could, in the opinion of the Government, be reduced 
below the limits fixed by the license, as it stands or as it 
may be subsequently amended, the licensee shall, from such 
date as government may fix, enter into such agreement with 
such person or government. The decision of the govern­
ment on the operation of this condition shall be final. 

(10) That Clause XI of the schedule to the Act shall 
for the purpose of incorporation in the license be added to 
as follows:-

"Provided further that where an order in pursuance of 
condition (9) above has been made, the maximum charges 
fixed by the license or as it may be subsequently amended 
shall be reduced by amendment of the license to such extent 
as government may fix." 

(11) That the licensee shall, whenever so required by 
government. employ as unpaid apprentices passed 'candidates 
from the Mechanical and Electrical Engineering Institutes 
in the Province of Bombay for a period of one year's training 
in connection with the power station and distribution svstem. 

Provided that the number of such candidates 'to be 
so employed at one time shall be limited to two." 

The above Press Note was issued only when the Bombay 
Government had received the findings of the Committee 
p. F.-6 
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appointed to examine the rates and charges at present levied 
by the Electrical undertakings in Bombay Presidency and 
had considered them. From a close study of it the following 
findings of the committee can be inferred. 
(a) Genesis of creation 

It has been the practice for an individual or a Syndicate 
to obtain the requisite license from Government in the first 
instance, and then to form a limited liability company to take 
over the license from the Syndicate. The consideration for 
the transfer of the license usually consists in the payment of 
a certain amount in cash and the allotment of a certain 
number of shares depending on the authorised capital of the 
newly formed company. Simultaneously a contract is 
-entered into, binding the Company to appoint one or more 
of the members of the Syndicate as Managing Agents for 
such period as the agents themselves choose to remain in 
office, with a stipulation for the payment of an office allow­
ance and a conurussion ranging from 5 to 15 per cent of the 
net profits of the Company. The net profits according to the 
contract agreement inter alia uniformly exclude depreciation 
<:harges as an item of working expense. The net profits for 
the purpose of commission are, therefore, always more than 
the actual profits. In some cases, again, as part consideration 
for the transfer of the license, the original licensees are 
appointed under the contract agreement as sole contractors 
for the supply of materials and construction of works, thereby 
eliminating competitive rates for materials required for the 
Company's works. In some companies the principle of sub­
infundation is carried still further. 
(b) Over Capitalisation of Stock (commonly known as 

'Stock-watering' or 'Inflation of Stock') 
Most of them considerably water their stocks and so in 

determining a fair return to the shareholders this factor 
should be taken into account. 

In the organisation of a private concern it is permissible 
to issue securities against assets as well as against the good­
will and other earning powers of the concern. In the case 
of a public utility, however, the stock (the share-capital) 
should be represented rupee for rupee by physical assets. 
The extent to which the share capital is not backed by 
tangible assets, the stock may be said to have been watered. 
(c) Repairs and Maintenance. 

Expenditure on repairs, renewals and maintenance pre­
sent great difficulties, as the wrong allocation of an item of 
expenditure either to Revenue or to Capital affects the 
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working cost and therefore the rate. Broadly speaking, if 
as a result of repairs or renewals, the value of the property 
as an asset is increased, the charge to such extent as the 
value is increased should be made against capital. Where 
the company is making substantial profits, the tendency has 
been to charge all repairs and renewals to revenue, while 
with the less fortunate companies the tendncy has been the 
other way. 

(d) Managing Agent's Commission 
The remuneration to the Managing Agents generally 

takes the form of a fixed office allowance per month, and a 
commission based on th~ net profits at rates varying from 5% 
to 15%. This net profit is calculated in all cases without 
charging the commission payable to the Agents and depre­
ciation, and usually excluding interest on debentures, capital 
expenditure and appropriation to reserves. 

There is usually a long term contract between the Agents 
and the Company providing remuneration at the varying 
rates stated above. These contracts, though based on econo­
mic conditions at the time of their negotiation, are under 
changing economic conditions transformed into heavy 
liabilities. While, therefore, the Managing Agents are pro­
tected by legal contracts, it has to be borne in mind that the 
shareholders of a company cannot in equity allow to their 
managing agents a high rate of remuneration, and at the 
same time claim the full fair return on the capital invested 
by them. The equity in favour Qf those companies where 
the managing agents, as majority shareholders, have the 
right to bind the company to a contract with them, is sti11less. 
Thus in neither case can the whole of the remuneration paid 
to the agents enter into the "Rate Charge." 
{e) Reserves 

The following reserves are generally met with:­
(1) General Reserve 
(2) Dividend Equalisation Reserve 
(3) Insurance Reserve 
(4) Bad and Doubtful Debt Reserve 
(5) Workmen's compensation Reserve. 
Apart from these there is another reserve which is not 

generally shown on the Balance Sheet. The amount at the 
credit of Sinking Fund created for the purpose of redeeming 
debentures is a kind of reserve as this will accrue to the 
General Reserve when the debentures have been paid off. 
As depreciation is charged separately to revenue in respect 
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of the assets for which the mortgage or loan was taken, it is 
reasonable to ipclude this sum in the Reserves of the com­
pany. Reserves for Bad and Doubtful Debts being earmark­
ed for a specific purpose, no objection can be taken about 
their adequacy or otherwise. The rest of the reserves are 
free reserves; and there is no established practice as to the 
amount that need be set aside. A fair estimate is that 10% 
of the net block should be considered sufficient to meet all 
unforeseen contingencies, to be accumulated by an yearly 
contribution from revenue of not more than one quarter of 
one per cent per annum of the net block. 

(f) Fair Value of Assets 
It is contended in some quarters that a 'fair return" 

should be based on the amount of share capital invested by 
the share-holders in a company. This claim is untenable. 
because, on the one hand, there might have been undue 
'watering' of stock; while on the other hand it would mani­
festly be improper to deny to the shareholders a return on the 
capital expenditure met out of accumulated reserves of the 
company. For the purpose of determining a 'rate base', 
therefore, the value of the properties at the service of the 
public is the correct basis. The process of valuing the pro­
perties is, however, beset with difficulties. as even eminent 
jurists do not agree to the exact meaning of the term 'Value.' 
When a company invests its Depreciation Reserves in the 
business itself, it, in effect, borrows the amount so invested 
from the Reserves; and should, therefore. pay interest to the 
Reserve which it would have earned. had it been invested 
outside. The result of providing interest is that charge to 
the operating expenses on account of depreciation is diminish­
ed. Instead of reducing the provision of depreciation by the 
amount of interest payable, the value of the properties should 
be reduced on which a return has been calculated by the 
amount of the Depreciation reserve. 

(g) Fair Return 

It is being frequently argued that investors in public 
utilities should get a fair return on their investments. It is 
very difficult. however. to lay down what this fair return 
should be. In determining a fair return. the fact that the 
public in the early stages. when electricity was regarded as 
a luxury, took a considerable amount of risk, in investing 
their money in these enterprises should not be lost sight of. 
Again like any other investment, the capital must bear a· 
certain amount of interest which should not be less than thEl. 
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'Current rate of interest. Lastly, the investOI:s must be insur­
ed against any possible loss of their capital such as by obso­
lescence or loss of F'ranchise, so that the capital will naturally 
be drawn· into the public utility fields. 

(h) Audit 

Government allows the electrical undertakings to drift 
without proper regulation for too long a period. Many de­
vices have been adopted by the Utility financiers. some of 
which cannot be said to be in the best interests of the public 
at large. In the matter of audit, Government have been de­
prived of a most valuable help and guidance. which they have 
a strict right to, from their auditors. In accordance with the 
existing arrangement the companies' auditors also act as 
auditors on behalf of Government. Without in any way mak­
ing any reflection on the present company auditors. it may 
be said that the company auditors acting on behalf of Gov­
ernment have not only to see that there is a voucher for 
every payment, but have also to see that the payment itself 
is such as an ordinary business man of prudence would 
incur. The financial audit in this latter sense is much more 
important from the Government point of view than the mere 
voucher audit. 

Government should lay down that the Auditor shall 
append to the annual statement of accounts a report dealing 
inter alia with the following points:-

(a) Whether he has satisfied himself that only those items 
which properly belong to the capital account have been de­
bited thereto. and that nothing has been charged to revenue 
account which should properly be debited to the capital 
account. 

(b) Whether in his opinion the rates for energy charged 
to the consumer are reasonable. and not capable of appre­
ciable reduction. His reason for arriving at his conclusion 
should be explained wth reference to the revenue. profits and 
appropriation made from the revenue to the various reserve 
funds. 

(c) Any other particular point or points on which special 
information is at any time desired by Government. 

Although the Enquiry Committee in the Calcutta Elec­
tricity Supply Corporation went very superficially into the 
matter, theIr findings too essentially agree with those of the 
Bombay Committee. One can see. therefrom that the elec­
~rical unde~takings have been resorting to all' sorts of means 
m order to inflate their profits, and of those of their managing 
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agents without their being unduly exposed to the public 
gaze. 

There are cases of holding companies controlling several 
electrical undertakings indulging in financial manipulations 
of a character peculiar to such bodies. The managing agen­
cies of many of the Electric Supply Companies in this country 
are in the hands of financial groups who form part of a much 
bigger concern. Such concerns are known technically as 
"Holding Companies." 

As an illustration, we take the case of Messrs. Martin 
& Co., who are managing agents of many electricity supply 
undertakings in Upper India. They are also the managing 
agents of dozens of other concerns, involving mining, iron 
metallurgy, cements, general engineering, imports and ex­
ports, and general contracts. All the contract work, 
purchase of machineries for their Electricity Supply concerns 
are done by themselves in uncompetitive markets; and no­
body has enquired whether these transactions are carried out 
in the best interests of the consumer in the locality concerned. 
This applies to other Electricity Supply companies as well. 
The Tata group of companies in Bombay is just another 
example of such companies working in India. Calcutta 
Electricity Supply Corporation is an instance of an enter­
prise governed by a huge foreign combine. 

The evils of a holding company are thus described in the 
P.E.P. Reports:-

"The objects of the holding company are to concentrate 
control in a few hands, and as a rule to broaden the basis of 
security for its investments by a variety of holdings which 
may be spread over areas of different character. Such holding 
companies may raise capital for the development of new 
areas, and may create a body of technical and managerial 
skill to further the efficient development of subsidiary busi­
nesses. 

The engineering efficiency of the group in securing 
proper development of service, may, however, be counter­
balanced by financial activities of a different character. 
Inflated values may be paid for individual undertakings in 
order to obtain control; the fees and costs of merging com­
panies may represent a serious addition to the capitalisation. 
Recapitalisation may occur, and the contracts for engineering, 
management and supervision of development for the subsi­
diary operating companies may involve unreasonably high 
charges to the latter. Where the holding company has con­
trol or close association with a manufacturing concern, it may 
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disseminate excessive profits in the payment of excessive 
prices for equipment. . 

In this way it may evade criticism of excessive profits by 
the government or the public, since the manufacturing con­
cern is thus allowed to absorb some of the profits of the sup­
ply companies. The holding company ma~ also o~ con~act­
ing firms engaged in carrying out the bUSIness of InstallatlOns 
for lighting, heating and power; and transfer to them, 
through unnecessary high prices for these services, a pr«;>~r­
tion of the profits resulting from the supply of electriclty. 
It may again force consumers to use the service of such firms, 
and make excessive profits for them on wiring and contracting 
at the direct expense of the consumer. It may own finance 
companies engaged in financing the hire-purchase of con­
sumers' apparatus, and transfer some of its profits to them. 
It may derive excessive profits through its power to transfer 
to this type of company large volume of trade in eonsumers' 
apparatus. Further, the system of pyramiding control up­
wards which has developed in the United States enables a 
small investment at the apex of the holding company pyramid 
to control a very large range of subsidiary companies. 

"As American experience has shown, the holding com­
pany system lendS itself to capital inflation, over-valuation of 
assets, instability of administration, and high prices for 
service. 

"To sum up. the holding company, under modern condi­
tions, is one of the most elusive, and one of the most difficult 
organisations to control in the interests of the consumer and 
neither the Electricity Supply Act 1926, nor the Comp~es' 
Act of 1929, has provided control over its operations". 

We further illustrate the very shady working of such 
~·lOlding cOI?panies by citing the case of an English Company 
In appendix. Lord Meston, who is the Chainnan of the 
Bo~rd of Directors of. the Cal~utta Electricity Supply Corpo­
rabon, features prommently In the illustration of the Eng­
lish holding Company. 

~uch financial companies, who virtually hold the mono­
poI~ 10 running pub~ic utility concerns, are a menace to the 
soc~ety and the r;tahon; because with the backing of huge 
capltal of the entIre combine, they are and would prove in 
f~ture to be the most refractory to any change or modifica­
tIOns proposed to be introduced in their working for the 
benefit of the society and the nation. 
f .So far most of the superior experts particularly in 
Orel!?n companies, have been foreigners. It is a general im­

preSSlOn that such foreign experts are unwilling to give any 
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training to Indians, or offer any scope to their Indian sub­
ordinates to gain proper knowledge and experience. The 
well-known argwnents given by the late Mr. G. K. Gokhale 
with regard to the employment of foreigners in civil service, 
apply to this case more forcibly. The foreign expert gets his 
experience and practical knowledge at the expense of India; 
and then retires to his country at a period of life when his 
mature experience would have been of the greatest service 
to this country in further development. 

All the equipment and machinery used by the electricity 
supply undertakings have been foreign, and continue to be 
foreign; because being part of a big concern, they have to buy 
all their stores and replacement machineries not from com­
petitive markets, but f-rom firms allied to them mostly at 
non-comp~titive rates. No effort is made by these com­
panies to foster the growth of manufacture of electrical ap­
paratus either themselves or by extending patronage to 
Indian concerns. Thus they are not only increasing their 
cost of production of electricity, and therefore its sale price. 
but are also retarding the growth of industry which would 
have given employment to lacs of people. 

All the above factors working separately or jointly con­
tribute towards increasing the cost of production of electri­
city. 

There are other causes working towards making the 
rc!.ies high. They are the present low load densities,and low 
load factors resulting in an unduly small revenue in relation 
to the cost of works. In smaller undertakings the high rates 
are also due to the generation of power in small inefficient 
power' houses for supplying small urban areas. In some 
cases. in spite of progressing improvement of load 
conditions. and in spite of the technical efficiency of the 
schemes. the supply companies have failed to reduce the rates 
correspondingly. The exact position has been kept away 
from the public under the cover of many financial manipu­
lations. 

To sum uP. the rates for electricity charged from consu­
mers are in this country unusually high, and according to our 
analysis are due to:-

(a) High installation costs:-The cost of installing elec­
trical power supplying machinery in India has heen. except 
in a few cases, extremely high. This has been mainly due 
to:-

(i) Defective planning. as it was based on insufficient 
daia. pBl·ticularly hydro-electric. without which no work 
should be undertaken. 
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(ii) On the part of holding companies financial manipu­
lations of a nature which may be tolerated in other indus­
tries but are absolutely incompatible with the principles 
under which a Public Utilities Company like a Power Com­
pany should operate. 

(iii) Due to necessity of importing all materials, appara­
tus and instruments needed for construction from foreign 
countries. 

(iv) Defective technical knowledge available in this coun­
try. Practically all the electrical power supply undertakings 
have been designed, set up and run, at least in their early 
stages. by foreign engineers either on behalf of foreign com­
panies or even of Indian ones. 

(v) High cost of running the machinery:-The causes are 
complex and vary from one company to another. They 
are:-choice of improper machinery, costly technical staff 
imported from abroad, high price of repair and replacement 
of materials which have to be imported from outside, but 
mostly due to financial manipulation on the part of under­
taking companies. against which there are inadequate safe­
guards for the protection of the consumers. In the case of 
government sponsored undertakings there has not been a 
proper control over the different items of expenditure. 

(vi) In most cases the suppliers of machinery and equip­
ments were entrusted with the des~gn of power plant, and 
with the fixing up of specifications of equipments of the 
power plant. The suppliers being businessmen. and having 
the intention to sell as much as possible. consequently, spe­
cified costlier machineries of larger output, and even 
unimportant equipments and thereby the cost of installation 
increased. 

(vii) Absence of any serious effort to utilise the surplus 
power and increase the load factor by the government and 
the electrical industry. 

In order to improve this state of affairs some measures 
are indicated in our recommendations. 

It would be further necessary to make a budget for all 
these enterprises. not for one year as in the normal proce­
dure, but for a fairly long period. Such long period budgets 
have been adopted both in England and U.S.A. The advan­
tage in framing such budgets is that very cheap rates can be 
quoted from the beginning when the demand for, and. there­
fOl:e .. the ou~put of power is small. These low rates help in 
bUIldmg rapIdly the demand for power and the country gets 
the advaI!tage of cheap power right from the beginning. The 
undertakmgs suffer deficits in their early years which, how-
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ever, go on reducing and there is a saving only when the 
entire budget period is considered. 

In England, for example, the Electricity Act, 1926, con­
tains provisions designed to ensure that the greater part of 
the benefits of the policy of inter-connection should reach the 
consumers of electricity, and should not be retained by the 
Utilities, for the purpose of either increased remuneration of 
capital or alleviation of local taxation. 

It was realised from the inception of the scheme that, 
while on the one hand it was necessary to incur the capital 
expenditure incidental to the construction of the grid at the 
outset, on the other hand the achievement of the economies 
in capital and operating costs must be a more gradual pro­
cess, and dependent upon the growth of demand for electrical 
service. The act, therefore, required the Board to adopt a 
method of budgeting which would allow the introduction of 
low· rates from the beginning. Not only was the Central 
Electricity Board empowered to capitalise interest for limited 
periods. and to suspend for a time the annual provision for the 
redemption of its loan; but it was required to fix the grid 
tariff at such a level that the receipts on revenue account 
would be sufficient to cover the revenue expenditure, not 
annually, but over a period of years to be approved by the 
Electricity Commissioners, leaving at the end only a safety 
margin. The period adopted was ten years and in the earlier 
years of trading the income has been insufficient to meet the 
full service of the capital; and it would be only in the later 
years when surplus revenues will be available sufficient to 
recoup the earlier deficiencies and leave the requisite margin. 
9. Implications of the Industrialisation Policy adopted by 

the N. P. C. 
According to the Red Book published by the N. P. C. 

(page 40, 11) the industrial output of India is to be increased 
2 to 3 times within the next few years, and five to six times 
ultimately. For the total industrial output contemplated 
therein, the total energy production in India from machinery 
has to be increased by at least, 25,000 million units within 
the next ten years, part of which may be forthcoming from 
steam engines, but most can come only from electrical power. 
According to our estimate, about 12,000 million units of 
energy should be electrical; and this would require installa­
tion of additional electrical plants with a total capacity of 
about 3 million K. W., assuming that the load factor can be 
improved as we have visualised above. According to our 
investigations. the capacity of total electrical plant at present 
installed is about 1.15 million kilo watts, and the capital in-



Power and Fuel 91 

vested amounts to 90 crores of Rupees. Th~ to~a1 capital 
required for the developmental work we have In Vlew would 
be about 240 crores of Rupees. . 

The following Table gives an idea of the present capaclty 
of electricity plants in this country. The figures have been 
taken from a memorandum submitted to us by one of our 
members, Dr. Ram Prasad. 
Present Capacity of Electric Plants including Plant under 

construction in India 

Bombay 
Madras 
Mysore 
Punjab 
United Provinces 
Travancore 
N.W. Frontier Province. 
Kashmir 
Bengal 
Bihar 
Sind 
Central Provinces 
Hyderabad 
Miscellaneous 

Total 

Hydro 
183,500 KW. 
103,250 " 

89,200 " 
48,000 " 
18,900 " 
13,500 " 
9,600 " 
5,200 " 

471,150 
" 

Thermal 
150,000 KW. 

75,000 " 

40,000 
60,000 

3,000 
6,000 

1,90,000 
80,000 
9,000 

10.000 
15,000 
40,000 

6,78,000 

" 
" 
" 
" 

" 
" 
" 
" 
" 
" 

" 
It is estimated by some Engineers, that allowing 100 units 

per capita, a total of 35,200,000,000 K. W. hours would be 
required and with a utilisation factor of 4000 hours a plant 
capacity of 8,800,000 K. W. excluding spares would be re­
quired. 

The total water power resources capable of practical 
development is estimated at 5,500,000 K W. which shows that 
less than 10% of the water power resources of India has been 
developed. The installed capacity of steam electric plants in 
India is estimated at about 700.000 K W. and this may pro­
bably increase to about 800,000 K. W. during the next five 
years. 
10. Case for State Control for Power Development and for 

Existing Power Companies. 
The Electricity development in India has so far been 

confined mainly for the service of the cities and larger towns, 
railway workshops, and a few centres of heavy industrY· 
Both fuel and hydro-electric power stations built by State 
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and Private agencies are in service. These developments 
have generally been of a character where loads are concen­
trated; and therefore, the promoters of the undertakings did 
not have to wait for long before the investments began to yield 
returns. Further developments of electrical power, however, 
would mainly have to be of a different character. New power 
stations and/or extensions of existing stations and new loads 
mostly for industrial purposes, have to be planned as one 
scheme. The new loads would be the power demands of the 
heavy chemical and manufacturing industries, and making 
electric power available to the smaller towns and to the coun­
try side for small industries, lift irrigation, prdtected water 
supplies,. etc. The latter demands are particularly pressing 
needs in the interests of the economic well-being of the bulk 
of the population of the country which lives away from cities 
and towns. 

The different demands of the new power developments 
can be best served by the establishment of central thermal 
and hydroelectric power stations and networks of transmis­
sion and distribution lines. Such schemes have been plan­
ned, and are now in operation in Mysore and parts of United 
Provinces, Madras, the Punjab and North Western Frontier 
Province. 

We have tried to show that most of the undertakings in 
India have been excessively expensive, and have analysed the 
causes which are technical. financial as well as administrative. 
The technical problems, particularly concerning H. E. deve­
lopments are of such a colossal nature that it is difficult for 
a private body to deal with them adequately. Such a view 
has been held even by the Indian Industrial Commission. The 
capital required for all installations, especially for H.E. 
power stations is so high that it taxes the capacities of most 
private companies. Even if such capital can be found by 
some financial syndicate, which in the case of this country 
would most probably be foreign. it is unsafe. as experience 
all over the world shows. to entrust any private body with 
the execution of large projects of power development and 
supply; as they in practice tend practically to become mono­
polistic. care only for individual gain and are not alive to 
social considerations. Further H. E. Developments involve 
questions of flood control. irrigation. soil conservation and 
interference with the normal functions of the drainage basins. 
These functions cannot be handed over to any private com­
pany which works for the motive of private gain alone. In 
fact, Do private party or individual ought to be given the 
rights to develop water power. 
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State Control-The general trend 
The present trend of legislation with respect to power 

supply is towards nationalisation of energy resources, totali­
tarian control by the State, extension' of facilities to all places 
where men live, maximum possible reduction of costs, and the 
greatest possible energy consumption. The State must ac­
tively plan and cannot limit itself to a passive role and 
abandon its duty to ensure as wide a market as possible for 
power at reasonable rates. As President Roosevelt remarked, 
"It is not that we do not have enough electric power, what 
prevents us from taking advantages of our own resources is 
that many selfish interests which control electricity are too 
short-sighted to understand that moderate rates would result 
in greater utilization of electric power. The price which is 
paid for a public service is a determination of its use." 

We shall illustrate our point by referring to policies 
adopted in various countries. 

ENGLAND 
"Prior to 1926, the state of affairs in England, though 

much better than that at present existing in India, was not 
very satisfactory. The British public supply of electricity 
was carried on by supply companies and municipal authori­
ties; and the public were at the mercy of the supply compa­
nies who, like their counterparts in India, showed extreme 
reluctance in reducing their rates even when it was possible 
for them to do so. By successive legislation since 1882, the 
government of the United Kingdom have now brought under 
control the production and distribution of electricity. 

"The Great War necessitated an entire change in the 
general attitude to the production and distribution of electri­
city, and radical modifications in the existing laws were 
proposed. 

"The exigencies of the WaJ: revealed electricity as a vital 
agent of industrial production. They brought out sharply the 
defects in the legislative situation by which co-operation in 
production and distribution was impracticable and isolated 
development was fostered. The inter-connection of generat­
ing stations, desirable with a view to economy in plant, coal 
and other items of cost. was urged upon eleetricity undertak­
ers by a Board of Trade Circular in May 1916. and a special 
department was formed under the Ministry of Munitions to 
organize the supply of Electrical Power." 

A number of committees were appointed. and the report 
of these led to the passing of Electricity Supply Act in 1919 
(amended by the Act of 1922). The Act provided for the 
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appointment of five Electricity Commissioners whose general 
duties were defined as promoting, regulating and supervising 
supply of electricity. The appointment of these commis­
sioners was in itself. a statutory revolution. The Act 
inspired confidence in the future of the Industry, it 
broke down many prejudices, municipal, political and 
official. The next great change effected was in January 
1925, when the government of the United Kingdom appointed 
a conunittee under the presidency of Lord Weir to consider 
the general question of immediate and future development of 
electricity in the country. Acting on the findings of the 
committee, the Government introduced a bill in the House 
of Commons in March, 1926, which was passed into an Act, 
called the Electricity (Supply) Act of 1926. The greatest 
change introduced was the establishment of a Central Elec­
tricity Board, having a constitution similar to that of an 
industrial company outside direct parliamentary control. The 
Board aims at complete reorganisation and control of gene­
ration of electric energy for the whole of Great Britain. The 
main functions of the Board were: 

(1) To construct giant power stations located in indus­
trial areas and operated by public supply undertakings under 
the directions of the Board in accordance with a technical 
scheme for the country. 

(2) To erect a comprehensive network of main trans­
mission lines covering the whole country, and inter-connect­
ing all selected stations where generation would be concen­
trated (popularly known as the Grid System). 

(3) To standardise the frequency of the supply. 

(4) To supervise the scale of electrical energy and to 
authorise distribution at cost price. 

"This proposed not a change of ownership, but the 
partial sobordination of vested interests to that of a new 
authority for the benefit of all, and this only under proper 
safeguards and in a manner which will preserve the value of 
the incentive of private enterprise." 

It was estimated that by thus concentrating the produc­
tion of electricity, the average working cost of energy would 
fall from .94d. as recorded in 1925 to .4d. (.37 as.) per unit. 
Also "while the large industrial consumer would be able to 
obtain his power requirements at ~d. per unit. the national 
average for all supplies would be in the vicinity of 1el." 

The report of the Weir Committee contained a picture of 
what would be aimed at to secure efficient generation of high 
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tension energy in 1940, as compared with the year 1925. The 
salient point of the recommendation was that the production 
of electricity in England has been completely nationalised. 
Only the distribution has been left in the hands of private 
supply companies. The cost of production has been reduced 
considerably, and hence the selling price to the public is be­
ing continuously reduced. 

"The Commissioners also prescribe regulations in respect 
of non-statutory lines and works, and also in respect of 
'Safety to the public. 

"The above-mentioned regulatory powers of the Electri­
city Commissioners are cited as being the more important, 
but the acts give them a general supervisory position over 
practically the whole operation of the supply industry. 

"It should be noted, as previously stated, that the Com­
missioners exercise advisory functions in relation to matters 
connected with the exercise and performance of the powers 
and duties of the Minister of Transport in respect of elec-
tricity supply. . 

"The Minister h~s retained the authority to revise maxi­
mum prices, to give approval to the establishment of over­
head lines, and to the obtaining of wayleaves; also as to the 
revocation of powers where default has been made in carry­
ing out the obligations under a special Order or Act. But in 
all such cases the Minister obtains the advice of the Commis­
sioners. 

"These maximum prices may be varied by the Minister 
of Transport after 3 years from the last variation on the suc­
cessful application of (1) the company, (2) 20 consumers, or 
(3) the municipality for the area in which the company 
operates." 

Of recent years, however, a more common method of 
regulating prices is to make the rate of dividend paid to 
stockholders by a company dependent upon the actual rates 
charged to consumers. In 1925 all companies operating in 
London were placed by Act of Parliament under such a slid­
ing scale of prices and dividends. "Standard" prices are 
arrived at by taking a sum which will provide sufficient re­
~enue t? meet the annual costs and charges of the company 
In relatIon to their undertaking (i.e. the fixed and running 
-charges. interest on capital. etc.). If then in any year the 
charge made by the company to consumers is less than the 
charge which could have been made (i.e. the standard price), 
the difference is described as "consumers' benefit", and the 
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company may, subject to the profits available, carry an 
amount equal to one-sixth of the consumers' benefit for pur­
poses of additional dividend. 

The dividends fixed for the London Companies is 7 pel' 
cent. It is of interest to note that they are practically 
guaranteed this dividend by the fixed 'standard' prices, and 
can only exceed it by making the actual prices lower than 
the 'standard' prices. These provisions regarding the Lon­
don companies appear to have worked extraordinarily well, 
and the low prices which obtain in the Metropolis can be 
accredited to such provisions. 

It has been stated that the Electricity Commissioners 
are the regulatory body for national purposes. But it is to 
be noted that in the Act which set them up in 1919 they we,re 
empowered to divide the country where desirable. These 
bodies were to be representative of the utilities operating in 
the district, municipalities. large consumers, and employers, 
could be empowered to take a transfer of all companies 
and public utilities in the district if those bodies so agreed. 
The joint electricity authority would then be the sole utility 
for a large district. 

It is the experience in Great Britain that no business 
can be run properly where the political element may become 
predominant over technical and business considerations. 

One other body, which was set up in 1926, however, is 
of a different nature. It is the Central Electricity Board 
constituted under the Electricity (Supply) Act 1926. It was 
set up to supply wholesale to private and public utilities. It 
established the 'grid' transmission lines between certain 
selected generating stations, and has power to direct the 
operation of those stations; and transmit the energy over the 
'grid' to the best advantage. Its birth was due to the num­
ber of small and uneconomical stations, scattered all over 
the country working on different Systems. When any of 
these stations are shut-down. the Central Electricity Boards 
are under obligation to supply the owners at a cost lower 
than that for local generation. It purchases energy from the 
selected stations on a specified schedule. the owners of these 
larger stations having first call for their own requirements. 
The net effect of setting up of this Board has been to ensure 
that cheap supplies were not confined to the consumers of 
those companies who had built large stations. but were to 
be pooled and spread throughout the country. The prin­
cipal advantage of the inter-connection of the larger stations, 
of course, is the reduction of spare plant, the use of the most 
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economical units of plant and the regulation of some of the 
remainder to peak-load and stand by supply use. 

This Board is really composed of men connected with 
the industry, and working for the industry; and is fortunate­
ly free from politics. 

As a result of systematic planning and control of supply 
companies by the Central Electricity Board, the position of 
the United Kingdom in the generation and supply of electri­
city has been steadily improving. 

U. S. A. 
In the United States of America, which is one of the most 

progressive countries of the world, electrical industry has 
had a most amazing growth, and today there is hardly a town 
with a population of over 1000 where electrical energy is not 
available to the public. In the U.S.A. electric supply is re­
garded as a public utility commodity, like water supply, gas, 
railways etc. 

Utilities are regulated in the United States, not because 
they are doing what the Government would ordinarily be ex­
pected to do but for the reason that their owners have dedi­
cated the business to a public use. They are, therefore, held to 
be engaged in what is known in common law as a public call­
ing. Having dedicated their business to a purpose in which 
the public has an interest, they must submit to control by the 
public for the common good to the extent of the interest thus 
created. And so the Government can regulate the rates and 
service, and many other activities of public utilities to an 
extent which could not be possible in the case of other kinds 
of business. 

There are at present two types of effective regulations:­
(1) The State Public Service Commission and (2) Federal 
Regulation. The Public Service Commission is a state 
agency with broad grants of administrative. semi-legislative 
and judicial power. The functions ascribed to them under 
the standard law are most comprehensive, and include the 
following: Issuance of certificates permitting the operative 
control of security issues and long term debts, methods of 
accounting and depreciation valuations as the basis of rate 
control, rate schedules and levels, service standards and 
practices. 

Federal regulation centres about power developments on 
navigable .streams. and on water flOWing through public 
lands. ThIS control is centred in the Federal Power Com­
n:ussion. In 1935. under the Public Utility Act, this Commis­
sIon was also authorised to exercise jW'isdiction over power 

P. F.-7 
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sold for resale purposes across State boundaries. In con­
junction with this, it is instructed to formulate a .regional 
and national power programme looking forward to the most 
economical exploitation of water, gas, oil, and coal resources. 
Under the same Act, the Securities and Exchange Commis­
sion is to regulate holding company organisations, their ope­
rations, and finances. 

Supplementing direct regulation is the plan for establish­
ing "Yard Stick" enterprises at public expense, e.g. the 
Boulder Dam and Tennessee Valley Authority. Such power 
developments aim to supply low-cost power to publicly own­
ed and operated distribution systems in the localities. thereby 
demonstrating the feasibility of much lower rate levels than 
those generally prevailing. The Central Government has 
also stood ready to render financial aid to localities interest­
.ed in establishing their own distribution system. 

GERMANY 
The power policy of the State in Germany is not to ope­

rate utilities, but to leave that to the utilities themselves, in­
cluding those which are owned by public bodies. In the 
terms of the "Energie Wirtschafts-Gesetz" (Energy Economy 
Act) of 1935, the duty of the State is to control the energy 
economy of the nation from a national view point. 

The Act gives the state a firm hold on the general direc­
tion and control of utilities by establishing state supervision, 
and providing for the necessary powers; but leaves to the 
utilities their specific task of supplying energy under their 
own responsibility as manager of plants. and at their own 
financial risk, with full consideration of the interest of the 
community. Energy supply thus becomes public service a 
"Versorgungs Aufgabe" (obligation to supply). The aim of 
the service is to safeguard under economic conditions the 
supply of energy of the entire territory of the Reisch and of 
the individual customers. 

A system of supervision of plants is created and authority 
is conferred on the Reisch Minister of Economy for prohibit­
ing building projects, and for the closing down of plants. 
Also the Reisch Minister of Economy may issue orders re­
garding extension of plants in the interest of reliability of 
service. The main object is to promote inter-connection of 
supply systems. 

To protect customers against the abuse of a monqpoly. 
the Reisch Minister of Economy is authorised to deal with 
general terms. rate schedules. and purchase prices of energy 
.distributors from an economic point of view, and to impose 
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on utilities the obligation to connect and supply every would­
be consumer. 

The Reisch Minister of Economy is in a position to secure 
a large measure of information from the utilities. He can 
enforce his orders not only by means of penalties, but may 
even order the closing down of plants. 

FRANCE 

In France, a country deficient in coal, all sources of 
hydraulic energy are considered as national resources, which 
could not be disposed of without state authorisation. The 
authorisation takes the form of concession to parties which 
confers rights and entails obligations. 

The obligations are:-
"To supply energy within the maximwn rate, and, 
wherever technically possible, to every applicant 
who comes under the conditions laid down in the 
contract. 
"To supply reserved energy at reduced prices, and 
up to a certain determined amount, to public ser­
vices, to certain agricultural purposes of public 
utility, or to certain local consumers. 
"To pay to the State, the country and to the river­
front municipalities. royalties proportional to the 
amount of energy produced. 
"To hand over the installations free of charge to 
the state at the end of the concession, the duration 
of which cannot exceed 75 years. 
"As counterpart, the concession confers the right: 
"To supplant the water rights of water front pro­
prietors by means of indemnity, even if they possess 
authorised installations. 
"To build by compu1sion on riverfront properties 
dams. headstocks or tailstocks. 
"Lastly, but only if the enterprise is declared of 
public utility. to expropriate private properties 
where this may be necessary for the carrying out 
of the work." 

The permit may be refused or revoked. not only for 
motives of safety or management of property; but also to 
enable efficient harnessing to be effected. 

Concession authorities sometimes deem it their duty to 
accept a competing application. or even invite it when they 
feel that the local distributor is charging excessive prices, 
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which the contractual revision provided for in the agreement 
could not sufficiently reduce." 

"A concession is granted as a personal title; and the 
authority which grants it has the right and the duty to see 
that the applicant possesses the technical ability, the finan­
cial standing, the honesty and other general capabilities that 
are necessary. It can refuse to make the grant without 
giving any reason. A concession does not establish a pro­
prietory right, and cannot be transferred unless the autho­
rity agrees to and accepts the new concessionaire. 

"The supervision of electrical distribution undertakings 
belongs to the Minister of Public Works, and is managed by 
departmental chief engineers under his control. For the 
supervision of public distribution, the Chief Engineer of each 
country has under his orders the following:-

(1) For public distributions, conceded by the State ap­
pointed by the Minister, most of them (more than 98 per 
cent) chosen from the service of Bridges and Highways. 

(2) For public distributions conceded by other cor­
porations (municipalities, municipal syndicates, and coun­
ties) agents appointed by the concession authorities. In the 
majority of cases (approximately four-fifths) these authori­
ties appoint agents already in charge of State supervision. 

Energy distribution concessions for public services and 
transmission concessions, generally covering several coun­
tries at a time, are consolidated into areas formed by a cer­
tain number of counties; and are assigned to a chief engineer 
of the Ponts et Chaussees Service (Bridge and Highway Ser­
vices). 

In the same way hydro-electric concessions are grouped 
as regions under the supervision of the Chief Engineers of 
the Ponts et Chaussees Service." 

The rates are under constant revision of the Govern­
ment. 

The numerous variations which have taken place since 
the War, in prices, salaries and even in the value of money, 
made it necessary to introduce into the maximum rate a 
correcting factor intended to function as the electrical econo­
mic index. This electrical economic index is a number 
which is calculated periodically (theoretically every 3 
months); and is based upon the prevailing values of coal and 
salaries. The coal prices taken correspond to definite quali­
ties of coal, and are determined by a commission composed 
of equal number of representatives of the distributors. con­
sumers and public administrations. The salaries are deter­
mined by the administration in accordance with fixed rules, 
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and the results so obtained have never been contested before 
any tribunal. 

The standard agreement provides various cases for rate 
revision. 

In the first place, basic rates, that is, that portion of the 
rates which is independent of the correcting factor, can be 
revised upon the request of either the concession authority 
or of the concessionaire, when the conditions of supply or 
distribution are modified, which may occur in anyone of 
the four following cases, which are typical examples and are 
included in every agreement. 

(1) If the concessionaire can obtain more advantage~ 
ous supply by virtue of a new public-service distribution, or 
a new hydro-electric station. 

(2) If the distribution is supplied by a public service 
energy distribution, and the rates of this concession are re­
vised. 

(3) If during the course of a concession, the concession 
authority places at the disposal of the concessionaire re­
served energy at the terminals of a conceded hydro-electric 
station. 

(4) If the distribution is fed wholly or in part by re­
served energy, and the rates of this energy are revised. 

In the first and third cases it is not essential that the 
concessionaire takes his supply from the new source; it is 
sufficient that he can do so; but it is stipulated that in cal­
culating the new price, former contractual relations between 
him and his suppliers of current shall be taken into account. 

The correcting factor can be revised either at the re­
quest of the concession authority or the concessionaire in 
the following typical cases:-

(1) If, according to the different agreements, the elec­
trical economic index varies by more than 30, 40 or 50 per 
cent from its value at the time it was fixed. (The calcula­
tions used for the determination of the correcting factor as 
a function of the electrical economic index are in effect ap­
proximate, and would not be valid for wide variations of this 
index). 

(2) If the basic rates are revised. 
(3) If the last rate was determined more than 5 years 

ago. In that case. again. slow variations in the technical and 
economic conditions of the electrical industry may alter the 
value of the calculations upon which the correcting factor 
was based. 

If the concession authority and the concessionaire cannot 
agree upon the revision of the basic rate or of the correcting 
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factor, they can appeal to a committee of three experts, the 
first two of whom are chosen respectively by each of the 
parties, and the third by the two together, or, failing that. 
by the Chairman of the Electricity Commission. If the com­
mittee cannot decide within a given time, the Electricity 
Commission gives a ruling. 

Under this arrangement, it was possible to maintain the 
definition of the electrical economic index without modifica­
tion for 15 years from 1919 to 1934. Later a few modifica­
tions in detail were made, but it is of no interest to state 
them here, their main object being to enable a better deter­
mination to be made of coal prices and salaries from outside 
data, that is from figures taken outside the electrical indus­
try, and upon which, therefore, distributors have no in­
fluence. 

The :rates of H. E. Station are constantly under regula­
tion. 

A ministerial circular issued in 1921 gave the method 
of establishing this rate. Account must be taken of all 
initial costs, including overhead charges, floatation costs, bank 
charges, as well as all annual charges, including normal in­
terest on the invested capital, either debentures or shares 
(two points above the effective rate for State loans), sinkjng 
fund, share taxes, staff salaries, and costs of maintenance 
and renewals. The cost price of the energy is thus obtain­
ed; and this is increased in a given proportion so as to allow 
the concessionaire profit on the maximum rate thus obtaine9. 

The Standard agreement provides that this rate be re­
vised once after the operation of the installation has begun, 
when the real costs can be calculated, and adjustments can 
be made because of differences that may have arisen from 
the estimates; and then every 10 years, either at the request 
of the concessionaire or of the State. 

u. S. S. R. 

The Soviet Russia has disproved by its achievements the 
widely held notion that the development of modern indus­
trial civilisation has been almost exclusively confined to 
countries where the ownership of the land and the produc­
tive enterprises is lodged with citizens and not with the state. 
During the many hundreds of years of the existence of pri­
vate ownership in Czarist Russia, very little was done for the 
development of civilisation as compared with what has been 
done by the Soviet Government on the basis of State owner­
ship during 19 years of its existence. 
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"In the Soviet Union it is considered that the satisfac­
tory utilisation of power resources is possible only when there 
is a unified plan for the development of the whole national 
economic structure, and not just for power. Such a plan, 
based on the electrification of the country was the so-called 
"Goelro Plan" drawn up in 1920. While this plan was met 
with the greatest of scepticism by many engineers from 
abroad, it has been surpassed three times over." 

When plans for basic investments are drawn up, the 
location of plants, factories or cities, as well as the selection 
of the type of power resources to be used, is based upon con­
siderations of the national economy as a whole. The Soviet 
Union is making extensive use of its water resources. 

CHINA 

Of the two systems of regulation, namely, franchise 
agreement between the Government and the Utility, and by 
regulation according to the legislative laws, China has 
adopted the latter. 

"There are in general two ways in which the public, 
through the Government, may exercise control over the 
utilities, namely, by franchise agreement between the Gov­
ernment and the utility, and by regulation according to t!te 
legislative laws. In the former case the obligations and pri­
vileges of the utility are clearly stated in the agreement, and 
the utility is subject only to the tenus contained therein. 
This method is in general not satisfactory, since it is general­
ly difficult to draft an agreement applicable for a long period 
of years; and, in the case of dispute between the Government 
and the Utility, the Government, being one of the contract­
ing parties, may not be in good position to take effective 
steps for the protection of the public interest. In the case 
of legislative regulation, however, the laws may be revised 
from time to time by proper procedure, so as always to meet 
the requirements of the day. The present practice in China 
follows primarily the latter method. 

"There are those who favour the practice of franchise 
agreement in preference to the present method of regulation. 
on the ground that the existing laws may be changed in thE' 
future, and political pressure may then be applied to the 
disadvantage of the utility. Such apprehension seems to be 
baseless. since no laws of a country could be fundamentally 
affected by revision, unless the form of agreements is funda­
mentally changed. 

"Under the present system of regulation. all private 
electric utilities are subject to twofold government regula-
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tion. The local governments, such as the provincial govern­
ments, and the Hsien (Districts) form the local regulating 
authority, while the National Construction Commission forms 
the Central Regulating authority; and has the supreme power 
in all regulation affairs. The local authority, because of 
more intimate contact with the local utility, exercises direct 
supervision, subject, however, in the case of important 
matters, such as the granting of franchise, approval or revi­
sion of rate schedule, application of penalties, etc., to the 
final approval of the central authority. Of course, the opi­
nions of the local authority regarding such matters always 
receive serious consideration by the central authority in 
making its final decisions. The adoption of this system of 
centralised control has for its main reasons the following:-

1. "The activities of the electric utilities of today are no 
more confined to the boundaries of a town or city, as was 
the case fonnerly. In fact, it is becoming common for large 
electric utilities to own properties and to conduct business in 
several Hsien or even more than one Province. If the 
supreme regulatory power were conceded to the local autho­
rities, inconsistency and conflict would be liable to result. 
Moreover, the utility might take advantage of this unco­
ordinated control to act against the interests of the public. 

2. At present the budgets of the local governments are 
generally so tight that they can hardly afford to employ a 
staff of technical and accounting experts to deal effectively 
with such a complicated problem as utility regulation. It is, 
therefore, imperative that the central authority, with its more 
complete organisation, should be charged with greater res­
ponsibilities, while the local authorities simply assist in the 
execution of orders," 

Term of Franchise 
"The term of franchise is 30 years. At the expiration of 

the franchise period, the central or local government may, 
upon previous notice, take over the enterprise by paying 
proper compensation. This compensation is to be determined 
by valuation, either by the "reproduction method", or by the 
"present value method." Should the Government decline to 
take ovet' the enterprise, the term of franchise may be ex­
tended for 10 years at a time." 

Rate Schedule 

"The complete rate schedules as well as service rules of 
the electric utility must be subject to the approval of the 
National Construction Commission. Usually the electric 
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utilities themselves prepare the tentative schedules, and sub­
mit them through the local authority to the Commission for 
approval. The local authority, on forwarding them, pre~ents 
its opinions as to whether the suggested rates are exorbltant 
or reasonable for the consideration of the Commission. 
Sometimes the Commission, upon the petition of the local 
government, the customers or upon its own motion, carries 
out investigations on the rates, and makes due adjustments 
in justice to both the utility and the customers." 

Return on Investment 

" . . . Thus if an electric utility manages itself in an efficient 
manner, and charges its customers with reasonable rates, it 
is entitled to enjoy a rate of return on the capital stock as 
high as 25 percent. When this percentage is exceeded. then 
one-half of the excess must be spent for the extension or 
improvement of its facilities, while the other half must be 
set aside as a "Customer reserve" to be used later for reduc­
ing rates to the benefit of the customers .... As a matter of 
fact, the National Construction Commission has occasionally, 
upon the request of the local government or upon the petition 
of the customers, ordered substantial reduction of electric 
rates or certain utilities, which, due to poor management, 
have operated at only a meagre profit in spite of the unduly 
high rates charged." 

Foreign Capital 
"Except by special pernusslOn of the National Govern­

ment. electric utilities are not allowed to make use of foreign 
capital, either in the form of stocks or loans. This has been 
wrongly interpreted as a sort of prejudice on the part of the 
Chinese Government against foreign capital in the develop­
ment of the electric power industry. As a matter of fact, 
it is with effective regulation in view that such a limitation 
is placed on this matter, and foreign capital is welcome to this 
field if the lenders have a due respect for and understanding 
of Chinese laws." 

Standardisation and Rationalisation. 

"All the engineering specifications, as well as the account­
ing system of the electric utilities, must be in strict accord­
ance with the national standards set up by the National 
Construction Commission. With a view to standardisation 
and rationalisation, it is required that in the event of pur­
chasing generating equipment. an electric utility must file 
detailed specifications with the CommiSSion; and a permit 
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must be obtained from the Commission before placing the 
order. If the equipment to be purchased does not comply 
with the national standards, due alterations must be made. 
If the Commission considers, from the view of co-ordinated 
economy, the purchase as wmecessary or not advisable, the 
utility may be asked to withhold the purchase." 

Meter testing 
The Service Code requires the periodical testing of 

meters for customers. The minimum provisions of the meter 
testing facilities of the electric utilities are also specified. 
The standard instruments used for testing purposes must be 
sent to the central electrical testing laboratory of the Com­
mission in Nanking or other authorised institutions for 
calibration. 

Management 
The managerial functions of electric utilities are gene­

rally left to the utilities themselves with little intervention 
from the Government authority. Should, however, any elec­
tric utility fail to discharge its public duties according to the 
laws and the code, the regulating authority may demand the 
dismissal and replacement of the responsible employees of 
the utility. 

Reports 
All electric utilities have to submit, within specified date. 

annual reports of operation to the Commission and the local 
authorities. It is from these reports that the national sta­
tistics of the electric power industry are compiled. Besides 
the utilities must furnish data and information whenever 
required. 

VI Administrative Organisations 
In 1932, the National Construction Commission establish­

ed the Electricity Regulation Board, which was particularly 
to perform the regulatory functions on behalf of the Commis­
sion. This Board is now composed of all commissioners 
appointed by the Chairman of the Commission. These 
Commissioners are mostly senior officials of the Commission. 
and are either prominent engineers or economists. Under the 
direction of the Chief Commissioner of the Board, who alone 
is a full time official. the routine work is handled by four 
sections, all having co'mpetent personnel. These sections deal 
respectively with general, accounting, engineering, and 
business matters. 
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Besides performing the regulatory functions, this Board 
is charged with the broader duties of general supervision of 
the electric power industry of the country, it works on re­
gional electrification schemes of the country, and formulates 
legal as well as technical codes and regulations for the indus­
try. To the Electric Utilities it is an advisory organisation, 
always ready to render service by furnishing them useful in­
formation and solving difficult problems for them. It settles 
disputes between the utilities or between the utilities and the 
customers. It strives to bring closer the relationship between 
the electric utilities and the finaricing institutions, and bet­
ween the electric utilities and the power-consuming indus­
tries, with the object of promoting mutual co-operation. 
Finally, it collects, compiles and publishes the statistics of 
the industry. 

The countries cited above as illustrations vary from the 
highly developed U.S.A. and Germany to the poorly develop­
ed China, and from the socialistic U.S.S.R. to capitalistic 
Great Britain and U.S.A. We find that although the form of 
control varies considerably from one country to another, it is 
effective everywhere and influences the working of the utili­
ties in an intimate degree. As we have already seen above, 
things are in a very bad state in this country. 

11. The Control Machinery for Power Development 

The most important step which has to be taken is the 
creation of a machinery which will devise means for the 
elimination of various defects enumerated in the present re­
port, and which will work out schemes for a rational deve­
lopment of power in India and of its proper utilization. That 
machinery will advise the Government about the policy. 
both general and detailed. which will have to be adopted with 
regard to power from time to time. In fact, Government 
should not take any steps without its consultation. its recom­
mendation being normally binding on the Government. 

The Power and Fuel Committee had made rather elabo­
rate recommendations about the constitution of such a ma­
chinery. The National Planning Committee. however. sim­
plified it very much. The latter recommended the creation 
of Provin~ial Electricity Boards and one Central Electricity 
Board to Implement the national policy on Power. A Cen­
tral Fuel Board was recommended to be created to imple­
ment th~ national policy on Fuel. The Central Electricity 
Board will Co-ordinate the activities of the Provincial Boards 
and formulate the general national policy. The Central Elec-
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tricity Board and the Central Fuel Board will work in co­
ordination with each other. 

The Provincial Boards shall be statutory bodies, which 
shall be the sole vendors of electricity in bulk, and shall put 
up, where necessary, special power stations of their own, 
and shall set up grid systems for the purpose of supplying 
electricity wherever possible. 

The functions of the Electricity Board will be as 
follows:-

(1) To carry out surveys of the water power resources 
of India. 

(ti) To examine schemes for the generation and full 
utilisation of electricity power. 

(iii) To take steps for the progressive reduction of 
rates, and for this purpose, wherever necessary, to organise 
existing distributing systems. 

(iv) To standardise electrical equipment and practice. 
In addition it will be responsible for the import of foreign 

technicians whenever necessary, and their proper employ­
ment. It would be responsible for raising bands of proper 
technicians from Indian young men, both by having them 
trained here and abroad. In this connection it will work in 
co-ordination with the bodies responsible for the promotion 
of the technical education in this country. 

The Central and Provincial Electricity Boards will na­
turally work through a number of surveys and committees. 
The Power and Fuel Sub-Committee gave a good deal of 
attention to their duties. In what follows we have elaborat­
ed on what the Power and Fuel Sub-Committee recommend­
ed in this connection. The following is a list of surveys of 
committees through which the Central and Provincial Elec­
tricity Boards will work. Each committee would naturally 
work through several sub-committees. 

(a) Hydro-electric Power Survey. 
(b) Industrial Load Committee. 
(c) Electrical Utilities Control Committee. 
(d) Railway Electrification Committee. 
(e) Standardisation and Research Committee. 
(f) Committee on the training of cadres of workers. 
(g) Electrical Industries Committee. 

The functions of most of these bodies are given in the 
follOWing sections. The functions of the committees dealing 
with cadres of workers and electrical industries are left over 
in the following description, as it is thought that they wo~d 
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be better taken up by Technical Education and Manufactur­
ing Industries Sub-Committees. 

12. The Hydro-electTic Survey 
It is not proposed to add any notes. 

13. The Industrial Load Committee 
The functions of the Industrial Load Committee of the 

Central Electricity Board would be to plan for the maximum 
utilisation of the power already developed or to be developed 
in future. The power is not to be produced simply for its 
own sake. Its chief aim should be to produce cheaply and 
efficiently all the goods needed for human consumption and 
use and to alleviate human drudgery. In India much 
thought does not seem to have been given to what the power 
after its production is to do. Large hydro-electric power 
stations have been constructed at great expense; and when 
ready for operation difficulty has been experienced in dis­
posing of the output. The load at present is very poor ex­
cepting near big towns. Any thing better ought not to have 
been expected in such a slave country as India, where the 
development of her industries had been discouraged by her 
rulers. No efforts have been made to develop new load 
which could have been done only by developing new indus­
tries. Such a course ran contrary to British Policy. No 
effort was made even to convert load from oil and stearn 
plant to electric drives; the only exception was in Madras 
and possibly also in Mysore and Bombay. 
Load Conversion in Madras 

In order to afford facilities for steam and oil engine 
driven mills and agricultural pump sets to change over to 
electric drive, the electricity department with the sanction 
of the government of Madras instituted a 'conversion fund.' 
from which advances are granted for the supply of electrical 
plant and equipment on the hire purchase system. The ad­
vances are repayable in easy monthly or annual instalments 
ranging from three to five years. The scheme was most popu­
lar, and many loans were advanced to textile mills. The hire­
purchase facility was extended to new mills also. but this has 
now been discontinued. To the end of 1937-38 this fund had 
advanced Rs. 924.268 of which Rs. 428.698 had been repaid. 
It is necessary to emphasise that neither government nor 
their officers merely devise schemes and put them into ope­
ration. There is.lli!!l the time carefully designed propaganda 
work going on, co~led with assistance of all kinds to would­
be consumers and those actually taking electricity from 
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government mains. We might add that even in Madras 
much more could be done in this direction. 

Some such effort will have to be made by all the govern­
ments. Proper data about all the oil and steam plants work­
ing at present, and about those which will be installed in 
future from time to time, should be maintained. Such data 
should contain information about the prices of respective 
fuel at the place, the efficiency of the prime movers, the cost 
of electricity as well the cost of bringing electricity to the 
premises. 

Such a conversion should be helped by the government 
by introducing such hire-purchase system as is being follow­
ed in Madras. In those areas which are served by com­
panies, the electrical undertakings ought to be forced by the 
government to introduce such a conversion. The terms of 
such a conversion will be recommended by the above com­
mittee. 

We need not point out that the conversion of oil and 
steam plant to electric drive is to be encouraged, both in the 
interest of efficiency as well as of the country. Oil, which 
has mostly to be imported, can be less efficiently converted 
to power: in small units, such as are met with normally, than 
it can be done in power generating stations using compara­
tively much bigger units. Coal, though an indigenous com­
modity. suffers from the same drawback as does oil. In small 
units its conversion to power by steam raising is much less 
efficient. All inefficiency in the use of coal has to be avoided 
as far as possible. We have discussed this point under the 
section dealing with coal. Of course it will have to be seen 
that the cost of electricity is not such as to make this conver­
sion costlier than to stick on to the older form of drive. In 
such a case the price of electricity ought to be reduced com­
pulsorily, if necessary. 

The Industrial Load Committee will also make a survey 
of present and future load of all kinds in consultation with 
provincial agencies, manufacturing and other interests. Such 
a survey would naturally give greater attention to those 
industries which depend, to a very large degree, on cheap 
power, e.g. electro-chemical and electro-thermal. The sur­
vey should include, inter alia, data about the availability and 
cost of raw materials, labour and other factors necessary for 
the running of the industries, transportation and marketing 
facilities, and especially the value of electric process in re­
ducing other costs, and in obtaining co-products and by­
products. 

A similar work, though not exactly so, has been perform-
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ed by the Madras Government, Electricity Department, for 
the Municipalities and other local bodies in that presidency. 
With regard to developing load, municipal electrical under­
takings have been financed. As about the same time as the 
announcement of policy regarding the development of hydro­
electric schemes was made in 1924, the Madras Government 
also declared that, with a view to encourage electrical enter­
prise in the presidency, and to assist local bodies to under­
take electric supply schemes, that such schemes would be 
investigated, drawn up and executed by the electrical officers 
of the Government as in the case of sanitary schemes, as at 
that time there were practically no private eler:trical engi­
neers from whom local bodies could get assistance. 

In pursuance of that policy the government have pre­
pared schemes for local bodies wihch applied for such help, 
and granted licences to them. In cases where local bodies 
were not forthcoming to undertake such schemes. licences 
were granted to private companies. In the case of private 
companies, however, the government have not given either 
technical or financial assistance. 

There are fairly extended periods, when the electricity 
generating equipment of all the undertakings is under­
worked; and it could deliver power- almost at cost price dur­
ing those hours to selected industries, with considerable ad­
vantage both to the ~upply undertakings and the industries 
thus affected. Of course it will have to be seen that such in­
dustries do not affect the peak load of the supply station. 
The Industrial Load Committee will see that the industries 
are thus benefited. It will select the industries and fix the 
rate at which the power is to be given and hours during 
which it is supplied. 

14. The Railway Electrification Committee 
One of the very big loads requiring conversion from 

steam to electric drive, and which will retain its magnitude 
even in the future industrially developed India. is that pro­
vided by the Railways. At present. except for a little over 
200 miles of electric railway, all the Indian railways amount­
ing to .more than 40,000 miles are hauled by coal-fired 
locomotIves. Since the matter is of great importance from 
several points of view, it is proposed to devote some space to 
the problem of traction. First. Railways provide such a 
heavy ah'eady existing load that the question of their con­
version to electric drive is of vital interest to the question of 
power production in India. Such a conversion is important 
even from the point of conservation of our limited coal re-
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sources. Indian railways conswne more than seven million 
tons of good quality coal every year. Such coal ought to 
have better been used in some other purposes already dis­
cussed in the section on coal. Any scheme which allows 
the Railways to spare, at least the major portion of this coal, 
deserves serious consideration. In addition, the distribution 
of coal in India is so uneven that the major portion of the 
coal used in railways has of necessity to be long-haul, and, 
therefore, costly, whereas power in other forms (e,g. Hydro) 
is wr.iting to be used. Electrification will remove these 
difficulties. 

The benefits to be derived from the electrification of 
purely suburban systems are well-known. The benefits to. 
be derived from the electrification of complete sections of a 
railway are not realised. There is a popular belief that only 
where water power is available, or in the case of mountain 
lines, can complete electrification of a railway system or of 
a considerable portion of it be justified. We have made an 
attempt in what follows to disprove such an idea. From 1925 
onwards the main line of railways in and around Bombay 
were electrified, and now extend to a radius of more than a 100 
miles from Bombay.* Such an electrification has resulted in 
economy to the railways; and the scheme of electrification 
would have been pushed further, but for possibly heavy 
capital expenditure involved in such a, conversion. Electri­
fication of railways is an accepted policy all over the world. 
In England, too, the Weir Committee reported in favour of 
general railway electrification in 1931. 

Advantages of Electrification 
Electric traction results in increased speed. The capacity 

of an electric motor to take an overload of anything upto 
100~~ of its normal capacity enables the electric locomotive 
to show very rapid acceleration from rest; and, at the same 
time, a greater uniformity of speed over the different classes 
of trains. The increased punctuality of trains due to the 
capacity of electric traction is an advantage. To take a heavy 
overload and to maintain uniform speed will enable the 
railways to give a far more frequent service by reducing the 
headway of each train without incurring additional risks. 
Electrification increases the use made of railway capital, by 
increasing the traffic above what can be dealt with by a given 
amount of capital, and by releasing valuable building sites. 
It enables services to be run with fewer locomotives than are 

• Thc consumption of electricity in tro('tion (mihmys) in India during 
1Q38-30 was 155,176,000 K. W. H. 
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required under steam operation, due to the cwnulative effect 
of four different factors. 

The first is that electric locomotives have a much greater 
haulage capacity. Steam locomotives are prevented by their 
railway gauge, and by the height of their tunnels and bridges, 
from reaching much higher capacities than those now 
obtained. Such dimensional limitations do not affect the future 
development of the electric locomotive; and this, together with 
the ~fficiency of the electric motor, enable far heavier 
loads to be handled by electric trains than by steam. The in­
creased scheduled speeds of all trains enable each locomotive 
to complete a greater mileage per annum than was possible 
under steam operation. Some saving can also be achieved 
through the need for fewer types of locomotives than in the 
case of steam operated locomotives in railway service, which 
have to meet varying operating conditions, such as in express, 
passenger, suburban and freight train services, or in the mar­
shalling yards. A separate type of stearn locomotive is 
required for each. whereas, with the electric motor, it hac; 
been found possible to standardise on a smaller nlunber. In 
Sweden standardisation has been made on two types only; 
and the fullest measure of interchangeability has been ob­
tained, thereby increasing considerably the use made of each 
tractor. The fact that an electric locomotive does not require 
time to be spent in lighting fires, raising steam, coaling and 
watering, clearing fires and movements to the round house, 
enables it to be in service for the whole 24 hours, when 
necessary. An electric locomotive can, on the average, be 
in service for 80% of the year. 

The cumulative effect of these four factors on the number 
of locomotives, required both for goods and passenger traffic, 
is very great. It is interesting to note that the Weir Report, 
in estimating the cost of electrification, allowed some 30''1() 
fewer tractors: and in view of the experience on the P.L.M. 
in France and the railways in Italy as well as many others, 
this appears to be a conservative estimate. 

The fact that the railways can, when electrified. run 
their services with between 30% and 50% fewer locomotives. 
produces a comparable reduction in the combined engine and 
shed staff. In fact. operating costs in France have been 
reduced by one-sixth by the economies on this item alone. 

Another result of electrification is a notable decrease in 
the maintenance cost for tractors, rolling stock and the per­
manent way. Economies in the maintenance of rolling stock 
are chiefly in the form of a reduction in the renewals of 
Drawbar and Couplers, owing to the even pull of the motors. 

P. F.--8 
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Economies in the pt!rmanent way are due to the electric 
locomotives being much lighter than either the steam or 
diesel tractor which has to haul its own power. 

The following table gives the relative costs of steam and 
electric locomotives ·I"espectively. The figures have been 
compiled on a basis of work done; and it may be taken that 
they are representative. The figures for repairs and mainte­
nance, depreciation and interest on capital, include all charges. 
For steam. locomotives the account includes coaling, 
watering and repair, for electric locomotives, the account 
includes overhead or third rail conductors, battery charging, 
converting or transforming plant, repair plant. 100 is taken 
as a basic figure for each item. 

Repairs & maintenance 
Power 
Lubrication etc. 
Wages 
Depreciation 
Interest on capital 

Steam 
coal fired 

100 
100 
100 
100 
100 

The overall operating costs are as 
and electric systems respectively. 

80 
100 to 50 

Electric 
trolley 

33 
33 
33 
50 
60 

100 
for steam 

Tests in consumption of energy by steam and electric 
locomotives have shown that 1 K.W.H. is required from the 
battery of an electric locomotive to do the work of 13 lbs. 
of coal in a steam coal-fired locomotive.· The thermal 

• The above ft~ures relate to indusfriBfIocomotivc. which do onli "uch 
work all shunting in bi~ indu9trial undertokings (e.g. the Tats Iron and 
Stecl Co. works in India). They have been taken from "Electricity" of 
August 19, 1921, and relate to small systems where only one 10000motive is 
uSt'd. On larger systems, howevcr, greater economy would be effected by the 
Uge of electric traction, Il8 a number of steam locomotive. can be displaccd 
hy a small number of elpctric locomr)tive.. The lareer the system thf' 
greater hecomes the ratio of steam to electric locomotive.q rcquired for the 
work; and the difference olTsetq the higher ('O"t of the electric locomotive. 

Attention is also drawn in thi. roimect.ion to a paper by Hohort, read 
a few yeal'S hack before the American Tnqtitllte of Elretrieal Enginl'ers, 
wherl' the steam and electric locomotives for heavy main line express service 
hn,,1' bl'en compared. The call'ulationb therein showed for a steam 100'Omotivc 
an efficilmcy from cool to crank·pin of 4.4% and from Coal to draw-bar:l .5:1%. 
The fuel used in steaming up and wasted at the cnd of the jOllrney, red 11 ('cd 
the net elficiency further to 2.65% equivalent to Il fuel consumption of 6.80 Ibs. 
p£'r draw bar H. P. hour. 

I"or till' electric locomoti"e the ca)('ulation similarly .howed an over-all 
efficiency rrom coal pile to olltgoing cohl"" of 11 % .. Tuking in.to ol'l'ount 
the voriolls losses in generating. tronsforming sllb-qt.ntlOnR. ml1dllnes. trans­
mis.ion to tf"ain ond train equipment--the over-aU efficiency from coal pile 
to drawing wheels will be 

For dense scrvi£'o 6.1 % 
For spa",e express 6.6% 

The coal consumption was estimated to be 47% of that required for 
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,/ efficiency of an ordinary saturated steam-locomotive is about 
5% in the main line work, so that even in the consumption 
of fuel, electrification of railways brings about considerable 
saving. 

On the revenue side the result of electrification will be 
to increase the competitive power of the railways. 

The results of electrification extend beyond the field of 
operating economies and competitive advantages to the rail­
ways themselves. The absence of smoke and the decrease 
of noise increases the value of all the properties along the 
line, especially in urban districts. The more frequent and 
rapid service brings the country nearer to the towns, and 
assists in the decentralisation of industry. It has been realis­
ed that the recent development of transport, especially in 
electric traction, has reQdered the agelong controversy be­
tween city life and village life obsolete; and it is now pos­
sible to push on with the development of Suburbs, i.e. rural 
areas having the amenities now found only in cities. As the 
railways touch most of the towns in this country and the 
mileage is vast, their electrification will bring electrical 
energy at the disposal of all such towns and villages. The 
electrical undertakings running in several such towns will 
be inter-connected. their main interconnecting transmission 
lines can be run on: the same posts .as do the wires for feeding 
the electric locomotives. 

The initial effect on railway labour itself would be a 
considerable transfer from old to new classes of employment 
and a reduction in the amount of labour employed, which 
however, should be rapidly made good through the increase 
of traffic. Of the direct employment that would be given by 
the conversion operation, apart from imported raw material 
(which should be almost negligible). almost the whole ex­
penditure would be distributed in this country in the form 
of wages. 

There is yet another point arising in connection with 
railway electrification. It is about the equipment replaced 
by the electric tractors. At present the annual requirement 
of broad-!:!;auge locomotives in India is more than hundred; 
and that for meter-gauge ones about 40. If electrification is 

steam working. 'Vith den.e tram" oml more stops, "Iedrieitv, would hov/.' 
s still greoter sdvnntllge over stenm. Furthermore. fuel "ouM be delivel'cd 
cheaper Ilt the powel' house tlllln on the tenrler; nnd a ('heaper grndc of fuel 
could be \lged, so thot the ratio cost. would be:J to 1. Smith (.Tour. 1. Elec. 
Eng. Va\. 52. p .. 299) similarly remarks that "th" cost of COllI burnt in n large 
m~dern gen~mtJ.ng stntion pro'luein~ electdcity for halllin~ tmins by an clee­
tTlC locomotIve IS le.s than half the cost for doing the slime work in a stCllm 
lOComotive. " 
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taken up at some particular place, the items thus replaced 
can be distributed all over Indiaj and fresh purchases be 
stopped altogether. The pace of electrification can be so 
adjusted that this replacement does not spell any economic 
loss. India has gathered some experience in railway elec­
trification. The question of railway electrification will be 
very much simplified as most of the Indian railways are 
State property. The rest will soon become Government 
railways. It is only for the Government and the country to 
decide on this policy of railway electrification. A committee 
of experts (The Railway Electrification Committee) should 
go into this matter forthwith to settle details about the 
railway electrification. It should work in conjunction with 
the industries and the railways. 
15. Electrical Utilities' Control C01{lmittee 

Even in India it has been found that the Government 
machinery provided in the Indian Electricity Act is not only 
cumbrous, but leads to several difficulties in its operation. 
In Madras the difficulties were such that the Chief Engineer 
of the Electricity Department suggested the formation of a 
statutory body, such as the Central Electricity Board in 
England or the Electricity Supply Commission in the Union 
of South Africa; or similar bodies elsewhere to take over the 
control and administration of electric supply. 

A Committee was appointed in 1935 and reported in 1936. 
As was to be expected, vested interests, particularly company 
licensees. were not in favour of government according sanc­
tion. to the formation of a Board or Commission. The Chief 
Engineer. on the other hand. was strongly of the opinion that 
the creation of such a Board was essential. Eventually the 
Committee although not advocating the formation of a Board 
at that time. left the matter open. The relevant recommen­
dations of the committee are set out below. 

"(1) That, although we do not advocate the creation of 
a Statutory Board at present, we are. as a committee, in full 
agreement that a Statutory Board may be desirable at some 
future date; and we recommend that Government should not 
lose sight of the possibility of such a Board being fonned. 

(2) That an Advisory Board should be set up as soon as 
Possible with as wide a scope as possible." 
15. (d) Collection of Financial details about Undertakings.· 

A lthough under the present Electricity Act the accounts 
of Electricity Supply undertakin/!s are to be audited by 
G~vernm«:n~~_udit()rs,~_e. usual practice is to let th,=-~om­

* 15(3), 15(h), J5(c) left out of the text of the Report-Editor. 
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parnes' auditors act as auditors on behaH of Government. 
Thus in the matter of audit Government have been deprived 
of a most valuable help and guidance, which they have a 
strict right to, from their auditors. The present recommen­
dation attempts to remove this defect. 

The auditors appointed by the Committee will have not 
only to see that there is a voucher for every payment, but 
will have also to see that the payment itself is such as an 
ordinary businessman of prudence would incur. The finan­
cial audit in this latter sense is much more important from the 
committee's point of view than the mere voucher audit. 

The auditor should append to the annual statement of 
accounts a report dealing inter aHa with the following 
points:-

(1) Whether he has satisfied himself that only those 
items which properly belong to the capital account have been 
debited thereto; and that nothing has been charged to 
revenue account which should properly be debited to the 
capital account. 

(2) Whether in his opinion, the rates for energy charg­
ed to the consumer are reasonable, and not capable of appre­
ciable reduction. His reason for arriving at his conclusion 
should be explained with reference to the revenue profits, and 
appropriations made from the revenue to various reserve 
funds. 

(3) Any other particular point or points on which spe­
cial information is at any time desired. 

It might be added that the Bombay Government has 
adopted a similar procedure (vide the Bombay Government 
Press Note reproduced in sec. 8). 

15. (e) Reduction of rates charged for electricity 

In this connection it might be worth while to point out 
that it is but fit and equitable that the consumers too should 
be. given an opportunity of ~aying whether they ~onsider the 
pnces of electricity to be ]U~t. A recommendation by the 
P. E. P. on Electrical Supply 10 Great Britain on this subject 
would not be without interest; and we quote it below:-

"Where consumers allege that the prices charged are in 
e:ccess of What they dee.m equitable. they should have the 
nght to demand an enqUIry by the Electricity Conunissioner 
an? t~e COtnrnission should have no power to refuse that en~ 
qUlry if the number of consumers making the petition in the 
area of a Rural District Council is in excess of 10. or in any 
other area 20. The Commissioners should publish the result., 
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of the enquiry; and their decision should be binding on the 
supply undertakings." 
. The problem of reduction in the rates for electricity 
naturally raises the question as to what should be the basis 
{or charging rates. It is perfectly reasonable that the rates 
charged for electrical energy should be such as to ensure a 
fair return on the investments on public utilities. It is very 
difficult, however, to lay down what this fair return should 
be. In detennining a fair return, the fact that the public in 
the early stages, when electricity was regarded as a luxury, 
took a considerable amount of risk in inl:esting their money 
in these enterprises, should not be lost sight of. Again, like 
any other investment, the capital must bear a certain amount 
of interest, which should not be less than the current market 
rate of interest. The investors must be insured against any 
possible loss of their capital such as by obsolescence or loss of 
franchise, so that capital will naturally be drawn to the 
public utility fields. 

In America and in England various rates have been 
adopted at various times; but no attempt is made to describe 
them here. We merely illustrate this point by describing 
what obtains in England. "Of recent years a more common 
method of regulating prices is to make the rate of dividend 
paid to stockholders by a company dependent upon the 
actual rates charged to consumers. In 1925 all companies 
operating in London were placed by an Act of Parliament 
under such a sliding scale of prices and dividends. 'Standard' 
prices are arrived at by taking a sum which will provide 
sufficient revenue to meet the annual costs and charges of 
the company in relation to their undertakings (Le. the fixed 
and running charges, interest on capital, etc). If then, in 
any year, the charges made by the company to consumers be 
less than the charges which could have been made (i.e. the 
standard price), the difference is described as "consumer's 
benefit," and the company may, subject to the profits being 
available, carry an amount equal to one-sixth of the consu­
mer's benefit for the purposes of additional dividend. The 
dividend fixed for the London companies is 7%; and it is of 
interest to note that they are practically guaranteed this 
dividend by the fixed 'standard' prices, and can only exceed 
it by making the actual prices lower than the 'standard' 
prices." 

The dividend fixed by the Government of Bombay in 
the case of Electricity Supply Companies, which are to ope­
rnte in that presidency in future, is to be limited to 6~1v 
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(vide the Bombay Government Press Note reproduced, in 
Sec. 8). 

In this connection we would further draw attention to 
the following recommendation of the P.E.P. on Electrical 
Supply in Great Britain. 

"The Electricity Commission shall determine maximum 
prices to be charged by supply companies, in order to realise 
an average of not more than 5% on the ordinary and prefer­
red share capital prior to the 1st January 1936, and 6% 
oil new capital thereafter. Profits earned in excess of this 
return should be allocated in the following proportions:-

"20% to additional depreciation and renewals and 
reserves; 10% to the payment of additional dividends on 
stock, 70% to the reduction of prices to the consumers. 
Where a delay of more than 12 months occurs between the 
allocation of profits and the reduction of pri<:es, the whole 
of subsequent years' profits, after the payment of 5% on the 
capital, should be allocated to reduction of prices only." 

"In the case of local authorities, the next surplus, after 
payment of interest and sinking fund charges, should be 
allocated in the following proportion: 20% to the additional 
depreciation, renewals and reserves and expenditure on 
distribution in unremunerative areas; 10% to contribution 
towards rates, and 70% to reduction of prices to the con­
sumer. Where however, payments for local taxation assess­
ed on the electricity undertakings increase in any year by 
an amount equal to or greater than 10% of the next surplus, 
the proportion allocated to the reduction of prices to the 
consumer shall be increased from 70% to 80%. and no con­
tribution made to rates." 

A matter no less important than the rates for electricity 
is the relation between the consumer and supplier of elec­
tricity. Under present day conditions, a potential Consumer, 
however vital his business may be for the country, and how­
ever reasonable his hours of demand may be even from the 
point of view of the electricity supplier, has either got to 
take the terms offered or leave them, notwithstanding the 
fact that the supplier may have a large amount of surplus 
electricity during off-load periods. Although business consi­
derations will normally force some settlement, still the State 
ought to be invested with powe~ so as to arrange things in 
such a way that the consumer 15 not at the mercy of the 
supplier Where his needs are vital for the public good or if 
the conswner represents some key industry. ' 
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. In this connection the following suggestion merits serious 
consideration. It is based on a similar recommendation by 
the P.E.P. 

The Electrical utilities control committee should deter­
mine in cases of differences and disputes between an autho­
rised undertaker and a consumer or potential consumer:-

1. The amount of electricity to be taken or guaranteed, 
the periods during which it will be taken, its price and the 
purpose for which it is to be taken; 

2. The sufficiency of the security offered; and 
3. The cost of service lines. 

15 (g) Relation between the Electrical Undertakings and 
their Managing Agents 

The Bombay Government has (vide Press Note repro­
duced in sec. 8) put down conditions regulating the relations 
between the Electricity Supply Companies and their Manag­
ing Agents. According to those conditions. any agreement 
between the licensee for the generation and supply of elec­
tricity and the Managing Agents shall be subject to the 
approval of the government. 

15 (It) Change of hands on the pal"t "1 Electrical Under­
takings 
It has been ·the practice in India for an individual or a 

syndicate to obtain the requisite licence from Government 
in the first instance, and then to form a limited liability com­
pany to take over the licence from the syndicate. The con­
sideration for the transfer of the licence usually consists in 
the payment of a -certain amount in cash. and the allotment 
of a certain number of shattes depending on the authorised 
capital of the newly formed company_ This practice leads to 
the building up of invisible stock or 'stock-watering.' 

The measures recommended here will check this ten­
dency, and a similar measure has recently been adopted by 
the Bombay Goverrunent (vide Bombay Goverrunent Press 
Note, reproduced in Sec. 8). According to that measure 'no 
licence shall be transferable except to a company which may 
be floated for the purpose; and then only on the basis of 
actual expenditure incurred by the licensee in securing the 
licence, and of any other capital expenditure incurred.' 

15 (i) Holding Companies-their control 
The P. E. P. report on Electrical Supply in Great Britain 

has given a good deal of attention to such Companies; and 
has suggested a good number of measures for their cQntrol. 



Power and Fu.el 121 

The following measures may be of interest in this connec­
tion. 

"In the case of holding companies there should be a com­
pulsory publication of details regarding their financial ope­
ration. 

Exchange between one company and another of shares 
which are not represented by productive assets of equivalent 
value, should be prohibited, the determination of this value 
being left in the hands of the Electricity Commission. 

This issue of capital by holding companies without the 
specific approval of the Commission should be prohibited. 
This approval to be contingent on the application of all the 
new capital to the business of distributing and supplying elec­
tricity, and all new issues should be made in accordance with 
'Conditions attached to such approval. 

"In the case of the same interest carrying on several busi­
nesses or running several undertakings, each one of them 
should have a separate account; and each one of them should 
furnish financial statements to the Electricity Commission, 
which should be subject to examination by Government 
auditors. The auditor appointed to audit the accounts should 
be the same as that appointed to audit the account of the 
holding company. The report of such auditors should state 
the capitalisation, the value of the. assets and investments, 
the interest on loan and advances, and the changes in the 
capital structure and ownership during the year. The form 
of such report should be laid down by the Electricity Com­
mission. The capitalisation must be shown separately from 
that of the holding company; and an exact return of all 
borrowings from the holding company with the annual charges 
represented by them must be given. Such borrowings from 
the holding company, as well as increase in capital expendi­
ture other than borrowing or ?d~ances, must have the ap­
proval of the Electricity CommIssIon. 

"Where a holding company ceases to be purely a hold­
ing company, and becomes an operating company, in charge 
of an integrated system with central control and administra­
tion of what were previously constituent companies, it should 
be treated as an operating company, subject to the restric­
tion that it cannot sell or transfer the property of the former 
constituent companies at a valuation higher than that deter­
mined by the Electricity Commission. The consent of the 
Commission should be required for all new capital raised by 
operating conlpanies and the commission should attach such 
::onditions as they think fit." 
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The P. E. P. report lays down the rate of interest which 
should be allowed on capital advanced by holding companies 
in its report on the supply qf electricity in Great Britain in 
the following words:-

"The maximum returns allowed on capital advanced by 
holding companies on short-term advances and loans should 
not be greater than 1 per cent above bank rate, and on long­
term loans 1 per cent above the current rate of yield on 
consols."* 

15 (;) Alterations in the plant and equipment to be sanction­
ed by the Committee. 
That the present recommendation is not a unique one 

can be seen from the fact that even in the case of such a coun­
try as China, the National Construction Commission of that 
country exercises such a control. (Vide Sec. 10). 

Partly with the same end in view, the P. E. P. report on 
the supply of electricity in Great Britain suggested that the 
Electricity Commission should have powers to act as a cen­
tral purchasing organisation for the supply of industry gene­
rally. All purchases made by the electrical undertakings 
should be made through it. This suggestion is of much 
greater advantage to India than it could have been to United 
Kingdom. Here it would mean not only a good deal of sav­
ing. but will indirectly lead to a healthy establishment of an 
industry manufacturing electrical gooqs and machinery. 

15 (k) Hire-purchase system of initial installations 
Such a policy was adopted by the Government of Madras 

in order to stimulate the demand for electricity and the con­
version of oil and steam plant to electric drives. According 
to this policy loans were granted for construction and con­
version. To quote from the 1937-38 Administration Report 
of the Electricity Department of Madras Government:-

"In order to afford facilities for steam and oil engine 
driven mills and agricultural pump-sets to change over to 
electric drive, the Department, with the sanction of Govern­
ment, instituted a "conversion fund" from which advances 
are granted for the supply of electrical plant and equipment 
on the hire-purchase system. The advances are repayable 
in easy monthly or annual instalments ranging from three 
to five years. The scheme was most popular and many loans 
were advanced to textile mills. The hire-purchase facility 

" For lon~ tenn lonns it might be desimble to rnille this limit under 
certain conditions. 
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was extended to new mills also; but this has now been dis­
continued." 

To the end of 1937-38 this fund had advanced Rs. 9,24,268 
of which Rs. 4,28,698 had been repaid. 

15 (l) Ways and means to put into effect OUT recommend­
ations. 
Regarding the recommendation that some of the direc­

tors of the Electricity Supply Undertakings should be nomi-
. nated by the Government, it might be pointed out that the 

Bombay Government has specified that it will nominate one 
director to the Board of directors of each electricity under­
taking operating in that Presidency. 

Similarly, the Bombay Government has stated that it 
will have the option to purchase any electrical undertaking 
after the expiration of a specified number of years from the 
commencement of the licence, and thereafter on the expira­
tion of every subsequent period of another specified number 
of years therefrom. 

The price to be payable for such a purchase is to be 
based on a standard which needs some explanation. It might 
be contested that a 'fair-return' should be based on the 
amount of share capital invested by the shareholders in a 
company. This claim is untenable because, on the one hand, 
there might have been undue 'watering' of stock; while on 
the other hand it would manifestly be improper to deny to 
the shareholders a return on the capital expenditure met out 
of accumulated reserves of the company. Therefore the 
value of the properties at the service of the public is the 
correct basis. The process of valuing the properties is, how­
ever, beset with difficulties, as even eminent jurists do not 
agree to the exact meaning of the term 'value'. It is not 
necessary to enter into any controversy here as the problem 
has been simplified by the fact that !he amount of deprecia­
tion reserve has in most cases been Invested in the bui:iness 
itself. As these investments are properly being maintained 
by the creation of further reserves, the present value of 
assets ought to be taken as the 'original cost' less the 'accrued 
depreciation reserve.' 

The justification for such a reduction is that the share­
holders are not equitably entitled to a return on the value 
of the assets acquired by investing the depreciation fund in 
the business. When a company invests its Depreciation Re­
serves in the business itself, in effect, it borrows the amount 
so invested from the Reserves; and should, therefore. pay 
interest to the Reserve which it would have earned, had it 
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been invested outside. The result of providing interest is 
that the charge to the operating expenses on account of de­
preciation is diminished. Therefore the value of the pro­
perties on which a return ought to be calculated ought to be 
reduced by the amount of the Depreciation Reserve. 

16. Standardisation, Specification, and Research 
In order to utilise the Indian power resources having 

different characteristics and locations, it will be necessary 
to have the various supplies connected and co-ordinated. 
This would bring about considerable economy in the use of 
equipment; and ensure that the fullest use is made of capital 
investment in generating stations. It will bring about a 
greater reliability in service. In the event of a breakdown 
of any particular station, other connected stations will take 
up the load. Such an inter-connection will convert most of 
the secondary power into primary power, as is actually the 
case in places like Madras. 

Effective interconnection of all the generating stations 
and distribution systems cannot be accomplished until the 
character of supply and frequency of these systems are stan­
dardised. In this country there is no such standardisation. 
This point has attracted attention even in the past, though 
possibly for a different reason. Mr. J. W. Mears, the then 
Eletcrical Adviser to the Government of India. wrote in 1921. 
in his Preliminary Report on the Water Power Resources of 
India (p. 31). as follows:-"It is very desirable in the inter­
ests of British trade that British Standards of pressure and 
frequency be adopted in all future hydro-electric works. and 
the suggestion is put forward that this should be a condition 
of all leases and agreements for the development of water 
power." We also support this recommendation of Mr. 
Mears, not from the motive of assisting British trade and 
industry, but for better utilization and co-ordination of ex­
isting machinery, and preventing waste and confusion in the 
future. both by allowing the future Indian electrical manu­
facturing industry to produce machinery and equipment for 
a small variety of types for use at factory and home. There 
would be, under such a system of standardisation, no occa­
sion preventing the consumer from using certain equipment 
after removing his household to an area of supply where 
electricity is distributed at a different voltage and frequency. 
or is of a different character altogether. 

Such a standardisation has been brought about in Eng­
land which had very many different systems of supply. It 
was done at a cost of £ 18 millions. The work involved the 
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installation of new electric motors on a large scale in such 
industries as iron and steel, ship building and engineering; 
and entailed the rewinding of alternators in generating 
stations, and of other equipment used for the transmission 
and conversion of electricity. Some such scheme will have 
to be worked out for this country and carried into effect 
before anything can come out of inter-connection of supplies. 

It will be the function of the above Committee to work 
out completely the problem of standardisation and to enforce 
it. It will make a decision about the standard to be adopted 
in the system of electricity generation and supply. The 
Committee will also find out whether there is a case for 
standardisation of systems in those areas where non-standard 
supplies are now given; and, if so, it would indicate how and 
over what period the conversion should take place. 

Another important function of this committee would be 
to work out and set up standard specifications for all the 
machines, plants and instruments required in -the electric 
power industry, which will have to be manufactured in this 
country. 

There are some so-called standardisation laboratories in 
India, e.g. the Government Test House at Alipore, and the 
laboratories attached to the offices of Electrical Advisers to 
the various Provincial Governments and Electrical Inspec­
tors. But apart from testing meters. which may occasionally 
be sent to them. they do nothing towards the standardis3tion 
of meters, instruments and the various methods of electrical 
measurements. The British Standard Specifications are 
applied indiscriminately, irrespective of the conditions ob­
taining here being absolutely different from what they are 
in England. All the above mentioned laboratories are not 
equipped to work out any standards for this country. 

To carry out the above mentioned work of standardisa­
tion a number of laboratories will ha.ve to be equipped and 
started to take up this work. and SUItable bodies similar to 
the British Standards Institution will have to be set up to 
look after this work. 

We have recommended in a previous section (15j) that 
any alteration in or addition to the existin<! plants of ",lortri_ 
cal undertakin~s should have a prior sanction of the Electri­
cal Utilities Control Committee. In our opinion that na''ti­
cular Committee will give a sanction onlv after consulting 
the Standardisation and Research Committee. 

In addition to the standardisation work a lot of resoarch 
work will have to be undertaken in order to solve the vari­
ous problems arising in the production, transmission and dis-
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tribution of electricity, and in its use. Many problems will 
arise when various electrical instruments and appliances are 
manufactured in India from Indian materials. These will 
have to be undertaken in the various laboratories of this 
country. More laboratories will have to be started. 

The conduct of research work will be looked after by 
several sub-committees, all working under the general direc­
tion of Standardisation and Research Committee. The fol­
lowing table * gives an idea of the amount and variety of 
work to be met with and the number of sub-committees 
which will have to handle this work. 

• Table not given in the text-Editor. 



RESOLUTIONS OF THE NATIONAL PLANNING 
COMMITTEE ON THE INTERIM REPORT 

of the 

Sub-Committee on Power and Fuel 

The Interim Report of the Power and Fuel Sub-Com­
mittee was presented by Dr. Megh Nad Saha, Chairman of 
the Sub-Committee, on the 12th of May 1940. Prof. A. K. 
Shaha, Secretary of the Sub-Committee, was also present. 
Discussion continued on the 13th May. The following re­
solutions were passed: 

1. We agree with the view that the rates for energy in 
India are unduly high, and power has been very inadequate­
ly developed, and this has stood in the way of promotion of 
industries, particularly electro-chemical and electro-thermal 
ones. This is due to the failure, on the part of the Indian 
Government, to adopt a National Policy on Power and Fuel 
in spite of the suggestions put forward by the Industrial 
Commission of 1918, and in spite of the world-wide move­
ment for rational and co-ordinated development of power 
resources in all countries of the world. 

2. We recommend that in view of the fundamental im­
portance of power developments, the huge capital invest­
ment required, and because it may involve the interests of 
more than one Province or State,· and for other reasons. 
the State should develop a definite National Power and Fuel 
Policy on the following lines:-

(a) That all power and fuel reso~rces of the country 
should be regarded as nab~nal property, and 
should be fully c~nserve~, sClentifically develop­
ed and utilised, w!th a vlew to bringing power, 
particularly electrlcal power, at the service of 
everybody for domestic and industrial use, at the 
cheapest rate; 

(b) As the gener~t~on and dist:ibution of electricity 
is a public utIlity of gre~t lmportance, the State 
should ultimately own It and the control and 
management of it should .be exercised by the 
Electricity Boards, as heremafter provided for; 

(c) That the State should take the initiative to bring 
into existence all future schemes of regional 
Power developments an~ public power supplies, 
particularly hydro-electrlc stations; inasmuch as 
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the working of such stations depends on the use 
of water resources which, however, have multi­
farious other uses affecting extensive areas, and 
large populations, e.g. for irrigation and naviga­
tion, for drainage and soil conservation, further 
because the State alone is in a position to recon­
cile and integrate all features of power schemes, 
financial success, cheap servicing, use over wide­
spread areas and land acquisition and settlement 
of populations, 

(d) That in view of the limited reserves of coal, which 
cannot be replenished, and which are indispen­
sable for such essential industries as smelting of 
iron ore, production of synthetic dyes, and other 
essential chemicals; and because of the finding of 
the Coal Mining Committee of 1937 that coal is 
being mined, processed, and marketed in a very 
wasteful way, greatly injurious to the interests of 
the nation as a whole, very strict State control 
should be exercised cn all phases of the coal in­
dustry. Further in regions far removed from 
coalfields, coal for power production should, as 
far as possible, be replaced by hydro-electric and 
other sources. 

3. We are of opinion that in order to implement the 
National Policy on Power, it is necessary to create Provincial 
Electricity Boards. and one Central Electricity Board; and 
for implementing the National Policy on Fuel. there should 
be a Central Fuel Board. The Central Electricity Board will 
co-ordinate the activities of the Provincial Boards, and for­
mulate the general national policy. Wherever necessary, 
two or more Provinces or States may form a Regional Board. 

The Central Electricity Board and the Central Fuel 
Board will work in co-ordination with each other. 

The Provincial and Regional Boards shall be statutory 
bodies. which shall be the sole vendors of electricity in bulk, 
and shall put up. wherever necessary, special power stations 
of their own, and shall set up grid systems for the purpose 
of supplying electricity wherever possible. 

The functions of the Electricity Board will be as 
follows:-

(i) To carry out surveys of the water power resources 
of India. 

(ii) To examine schemes for the generation and full 
utilisation of electrical power. 
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, (iii) To take steps for the progressive reduction of 
rates and for this purpose, wherever necessary, 
to reorganise existing distributing systems. 

(iv) To standardise electrical equipment and practice. 

4. The Hydro-electric Survey of India: 
The Hydro-electric Survey of India should be an aU­

India body, with a suitable head-quarters, and should be of 
the same status as the Trigonometrical and Geological Sur­
vey of India and should work in co-operation with the Na­
tional Water Power Resources Commission. Under its 
direction, survey work should be carried out by provincial 
agencies, wherever possible, or by its own staff when provin­
cial agencies are not available. The survey ought to be 
undertaken according to the natural hydrological divisions 
of India, e.g. the Ganges basin. the Indus basin. the 'Western 
Ghats, Deccan Plateau. It should be a permanent body, 
like the Royal Water Power Board of Sweden, or the Fede­
ral Hydro-dynamical Survey of Canada. The survey should 
be carried out in a comprehensive manner, as laid down by 
the W orId Power Conference; and all records and data 
should be analysed at the headquarters stations and used for 
development of power. 

5. We favour a policy of electrification of railways. 
6. The Indian Electricity Act should be amended to 

give effect to the policy enunciated in the above resolution. 
7. Coal: We consider that. in the interests of the na­

tion, it is imperative that coal mines and the coal mining 
industry, as well as the oil fields and other sources of natural 
fuel, should be completely nationalised. This industry 
should be conducted by a National Fuel Board, with sections 
for Production; Processing. Research and Utilisation; and 
Distribution and Marketing and Transport. Research work 
should be started immediately. 

8. Liquid Fuels:-

(i) The State should est~blish a geophysical pros­
pecting department, WIth modern equipment and 
a competent staff, and carryon an intensive search 
for petroleum sources in the country. 

(ii) The development of the Power Alcohol Industry 
should be encouraged by the State. and all im­
pediments in the way of this development must 

be removed. as this po:ver alcohol is the most im­
portant liquid fuel whIch can be developed easily 

I'. F.-9 
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from various indigenous agricultural and forest 
products. 

(iii) Intensive propaganda work should be started to 
replace kerosene by non-edible vegetable oils, and 
research should be carried on to devise suitable 
burners for this purpose. 

(iv) A new orientation to the scheme of soft coke 
manufacture should be given by making it obli­
gatory for all to recover the by-products for the 
purpose of further treatment in distillation plants. 



APPENDIX I 

QUESTIONNAIRE 

7. Please give details of the various markets in the 
country of imported goods giving your information on the 
following model :-

The price of coal, petroleum fuel and electricity (for 
industrial purposes) both at the markets and where 
the raw materials for the production of each of the 
articles are available. 

8. What have been the prices of coal, petroleum fuel 
and electricity at the places where the various industries 
existed? (give the figures for the last five years). 

9. How do the prices at the various hydro-electric 
schemes compare with each other and with those charged by 
other electric supplies in this country? 

10. What is the cost of the generation of electricity per 
unit at the various places; how does it compare with each 
other and with the cost in the foreign countries? 

11. What are the causes that have contributed to the 
high cost of production of electricity in India as compared to 
the foreign countries? Had they been visualised at the 
time the various schemes of electricity production were 
worked out and what were the various steps taken to over­
come them? 

12. What steps have been taken to reduce the cost of 
production of electricity since the working of the various 
schemes? 

13 What are the advantages and disadvantages of the 
two schemes of electricity production (i) Grid scheme. (ii) 
Isolated stations scheme, and why has one or the other 
scheme, been adopted at different places in India? 

14. What infonnation bas been collected by various 
p:=trties, both Government and private. as to the suitability of 
different schemes of electricity production and distribution 
(~id and isolated station schemes. hydro, steam power. and 
011. power .generation) and to the b.es~ location of the gene­
ratIng stations? Please place all thIS mfonnation at the dis­
posal of the National Planning Committee. 

15. What organisations are at present working or 
propose to work in future to collect the above mentioned in­
formation and data? 
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16. What steps have been taken or are proposed to be 
taken to start a net--work o£ industries producing goods which 
are imported at present and which are consumed in a parti­
cular area, as a preliminary to the electrification of that area, 
in view of the aims of electrification being the creation and 
regeneration of industries? 

• * • 
107. What scope is there for developing adequate indus 

tries for the manufacture and supply of the fuel, or motive 
power for the various means of transport within your 
Province? 

140. What are the sources of power supply in your Pro-
vince, apart from human labour in respect of 

(a) animal power, 
(b) mechanical power, and 
( c) electrical energy 
How far have they been adequately developed? 
141. In what direction is it possible to develop these 

sources, so as to distribute additional power supply with a 
view to make it available on the cheapest possible way? 

142. Axe there any mines in your Province for the Pro­
duction of coal, petroleum, or natural gas? To what extent 
are these sources of power supply worked in your Province, 
and by what agency? What are the directions of Government 
control over these agencies for the proper development and 
economical working of these sources of power supply? 

143. Is there any other source or material (molasses, 
prickly pear, etc.) from which new power may be obtained on 
a considerable scale? How far are such sources already in­
vestigated? What steps would you suggest for developing 
these sources of additional Power in your Province? 

144. What facilities have been provided for the deve­
lopment of technical research in regard to the most economi­
cal and efficient use of the available fuel supply, and other 
sources of energy? 

145. What facilities have been provided in your Pro­
vince to encourage technical. industrial research. so as to 
make the conduct of agriculture, industry and all forms of 
business the most economical and efficient. as well as pro­
gressive? 

N,B.--Qucstions are taken from the Supplemcntry Questionnuirc issued 
by the N. P. C. 



SUMMARY OF DEVELOPMENTS 

The importance of developing electrical energy for a 
country so vast, and yet so deficient in coal supply, cannot 
fail to be recognised in a country preparing to be industria­
lised in the modern manner. But the development of an 
alternative source of energy will have to be assigned the 
highest priority, if the programme of agricultural develop­
ment and Industrialisation is to be carried through as per 
plan. 

There is no dearth of moving water whether in natural 
waterfalls or through artificially built bunds; and that energy 
can be transfonned into electrical power. This is more easy 
and acceptable in this country, as hydro-electric works, now 
projected in the several parts of the country, are expected to 
serve a number of purposes, besides generating electrical 
~nergy. The earlier Irrigation Works on our principal rivers 
were constructed almost entirely ~o serve the single purpose 

, of supplying water for the crops 10 the drier regions of the 
country, or in the event of the failure of the monsoon rains. 
In recent times, however,-and particularly because of the 
impetus given to it by World War II,-as well as by the force 
of such examples as the Tennessee Valley Project in the Unit­
ed States. the more recent projects have been framed not only 
to provide water for crops, but alsl) to generate and distri­
bute electrical energy, to protect the countryside against the 
ravages of floods, to reclaim was~e ,or marshy land. to settle 
population on the lands thus reclauned, and supply them with 
all the aids of efficient agricultu~'e and industry, and serve a 
number of other purposes accordmg to the peculiarities of the 
region served and project framed, too varied to allow of de­
tailed enumeration in this place. 

Stimulated by this new impulse, almost every Province 
and several of the leading States. have prepared Plans to 
increase the supply of electr~cal power in their regions. The 
total capital proposed to be 10vested in these projects is esti­
mated. roughly, to amount to Rs. 66.5 crores, or 8.70/, of the 
aggregate outlay on Provincial Plans. Some Provinces have 
worked out detailed schemes,. which are either already in 
process of execution or soon wlll be. The first popular Cen­
tral Government of the country, the so-called Interim Gov­
ernment of India,-as soon as formed, in 1946, set about 
co-ordinating these various schemes. several of them common 
to more than one unit; and so begin a network of grid of 
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Total installed I 
capacity of 

Province generating 
plant (as on 
January 1st 

1946) 

Assam .. 2,924 

Bengal .. 3,34,973 

BRITISH INDIA (Government Projects) (in KilowalU) 

Addl. capacity planned by Govt. & estimated to be ready by the end of 

1950 1955 or later 

\ No definite schemes have yet been drawn 
up. A survey is being conducted ofthe possibi-
\lities. of hydro-electric development in the 
'lproVInce. 

(a) Damodar Valley Project being planned 3,000 3,50,000 
by the Central Technical Powcr Board. (If work on the 

Tilaiya Dnm is 
commenced im-

I 
mediately). 

(b) Moor Reservoir Project. Not known Not known 

I (c) A special staff of engineers has been 
iappointed to carry out a general survey of the 
ipossibiIities of electrical development and to 
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\Total installed,1 
capacity of 

Province generating 
plant (as on 

January 1st 

\TotalinS eQJ 

I 1946) 

Bihar .. 27,162 
(Not including 
private electri-
cal installations 
of Tatas & Roh-
tas Ltd.) 

Bombay .. 3,24,149 

I 

Add!. capacity planned by Go' Add! .tv olanned bv Govt. & estimated to be ready by the end of 

1950 1955 or later 

I 

Bihar Grid and Fertilizer Power Station, 
Sindri 

80,000 1,10,000 

Kosi River Project ...... 2,50,000 

The Provincial Govt. plans to rationalise 
the generation of electricity and to increase 
supply by building power stations both Hydro 
and Thermal, but no details or specific figures 
have been given. The exact schemes havel 
not been decided on. 47,000 Not known 
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Province 

c. P. 

.Madras 

ITotal i~stalled,! Add. capacity planned by Govt. & estimated to be ready by the end of I capaclty of ___ _ 
'I generating 
,plant (as on 

I 
January 1st 

1946) 

23,565 

1,44,541 

Central Thermal Power Station at Khapar­
kheda near Nagpur. 

(a) Pykara Power Plant extensions. 
(b) Moyer Hydro-Electric Power Schemes 
(c) Papanasam-Hydro electric Station ex-

tension 
(d) Mettur Power Plant Extension 
(e) Installation of two "Package Sets" at 

Madras 
(f) Maehkund Hydro-electric Scheme 

(Joint with Orissa) 
(g) Bezwada Powcr Station extension. 

(Part of the Machkund Hydro-thermal 
Project) .. 

(h) Nellore Thermal Scheme 
(i) Perieard Hydro-electric Scheme. (Joint 

with Travancore. To be taken up after 
1950) 

(j) Tungabhodra Project 

1950 1955 or later 

20,000 10,000 

20,000 
24,000 

5,800 
10,000 

5,000 

1,03,000 

9,000 
5,000 

40,000 
26,000 
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(Total installed, Addl. capacity planned by Govt. & estimated to be ready by the end of, 
:-a 

Province 
capacity of 

,.50 J 1955" later 
:'l generating 
I IPlant (as on 
~ Jan. 1st 1946) I 

1 
N. W.F.P. 10,824 Extension of Malakand Power Station 5,000 

Dargai Project. 15,000 

"tt 
Orissa .. I 1,221 (a) Machkund Scheme Transmission lines 0 

~ only. (A joint Madras Orissa Project) ~ 
"1 See item (f) under Madras 
R 

(b) Cuttack. Thermal Scheme 2,000 ·1,000 ;:! 

(e) Ganja.m Thermal Scheme 1,000 2,000 ~ 

(d) SambalpurThermal Scheme ... . . 1,000 '"ZJ 
~ 

(e) Mabanadi Valley Scheme (A multi-pur- ~. 

pose Project;· details C?f which. are not 
yet available bui for· wbich a project 
report is being prepared by the. Central 
WaterWays, Irrigation and Navigation 
Commission) 1 50,000 

Punjab .. / 89,461 (a) Rasul Hydro-electric cum Tube-well 
Project . ·1 22,000 

(b) The Nangal Hydro-electric Power 
Projcct . ·1 72,000 45,000 to-' 
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--t 



Province 

Sind 

e, P. 

ITotal installed,/ 
I • f I capacity 0 

Add!. capacity planned by Govt. & estimated to be ready by the end of 

i generating : 

I
'Plant (as on l 

Jan. 1st 1946)1 
(cf'flie Mangla Hydro-electric PUmping 

Project.. .. .. .. .. 
(d) Mianwali Minor Hydro-electric & Pump-

iDi PlQject .. .. .. .. 
(e) InStallatiQn of two "Package Sets" (on 

fired) at Shalamar . . . . . . 
(f) Bhakra Dam Canal and Hydro-electric 

Project.. .. .. .. .. 
Rohri Canal Hydel Scheme with Thermal 

standby. (Details of the scheme are still not 
settled) ., 

1,69,875 
(a) Nayar Dam . . . . 
(b) Sarda Canal Hydel Scheme 
(c) Rihand Dam. (In the early stages of 

investigation) . . . . . . . " 
(d) The Tons Giri Dam (Joint scheme with 

the PWljab is still under investigation) .. 
(e) Muhammadpur Project . . . . 
(f) Installation of two "Packages Sets" at 

1950 11055 or later 

0,000 

5,000 

41,400 

Not known 
10,500 

18,000 

8,00,000 

10,000 
20,000 

1,50,000 

Not known 

. Gorakhpur .. / 5,000 
Delhi , ,I 29,285 Delhi Central Electric Power Authority " 20,000 Not known 

Total " r 1,175,0:37*_ I ~20,800_ 1,508,00-0-

* This excludes the installed capacities in Ajmer Merwara, Baluchistan & Coorg aggergating 2,718 KW. 
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Bengal 

Bombay 

:Madras 

United Provinces 

BRITISHIINDIA (Electric Supply,Companies and Corporations) 

Province and Undertaking: 

Calcutta Electric Supply Corporation 
Gouripore Electric Supply Company 

Alunedabad Electric Supply Company 

Madras Electric Supply Corporation 

Cawnpore Electric Supply Corporation 

AddifionalTnstallation undcr 
erections or on Order or likely 

to be ordered shortly: 

2,50,000 
18,750 

37,500 

15,000 

15,000 

Total .. 1 3,36,250 
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--------~-----------

Hyderabad 

Kashmir 

Mysore 

Travancore .. 

Co chin State 

Other States 

13,051 

4,270 

61,000 

16,947 

2,919 

48,459 

INDIAN STATES 
--------_._--- .--_._ ... -._-_._--

(a) Nizamsagar Hydro-electric Power Sta­
tion 

(b) New Thermal Station in Godavari Area 
at Ramgundam 

Sind Valley Project 

(a) Jog Falls Scheme 
(b) Mekadatu Falls .. 

Pallivasal Scheme Extensions 

Poringalkutheu Scheme 

Total.. J 1,46,646 -T----- --- - -·----------·---'-2,23,800 --I-~~-
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electrical energy supply for the entire country. The sub­
joined Tables give an idea of some of the projects now under 
way, or being surveyed. 

If and when all these projects mature and come into 
working order it is estimated that the increase in electric 
power by 1950 will be very substantial. Though the data 
available are somewhat incomplete, it is nevertheless possi­
ble to give a rough estimate of the increased power likely 
to be ready in 3 years time, if present plans are adhered to 
and successfully carried into execution. In order to give a 
complete picture, figures for Indian States as well as for the 
Provinces of British India are included. The main facts are 
as folIows:-

At the beginning of 1946 the total installed capacity of 
the generating plant of Government and Public Utility under­
takings in India was approximately 1,324,400 k.w. located 
as under: 

British India 1,177,800 kw. 
Indian States 146,600 kw. 
By the end of 1950 it is estimated that an additional 

capacity of nearly 980,000 kws. will have been installed, made 
up as follows: 

British India: 
(a) Add!. capacity planned by' Govern-

ment .. 420,300 kws. 
(b) Add!. capacity planned by Electric 

Supply Companies and Corpora­
tions 

(c) Indian States 
336,250 kw. 
223,800 kw. 

Total 980,350 kw. 
This increase is considerable, b~t ~e estimates may well 

prove over optimistic. as plant deliverIes are somewhat un­
certain at present. Furthermore the following facts should 
be noted: 

(1) The estimated increase in Indian States, although 
practically confined to Mysore, Travancore and Hyderabad. 
is relatively much greater than in British India. . 

(2) The additional capacity planned by the Calcutta 
Electric Supply Corporation accounts for no less th~m 250 000 
kws. out of the total estimated increase oi 757,000 kws: in 
British India. 
Estimated increase by 1955 

By the end of 1955 or later, greater increases, exceeding 
pc,'haps 1,500,000 kws. may be expected, if some of the large 
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projects, such as the Bhakra Darn, thE: Damodar Valley Pro­
ject and the Kosi Project, materialise. 

Another important development, on the lines recom­
mended in the Report, may also be noted in this Summary, 
viz. the increasing tendency of the leading Municipal Cor­
porations in this country to take over their local Electric 
Supply and Transport systems from private corporations. 
Bombay has given a lead by taking over its forty years old 
private concern, to be operated directly by the Municipal 
Corporation. It will not only be an important Public Utility 
for the city, but can be used as an integral factor in develop­
ing the City and the Suburbs,-the Greater Bombay,-in 
accordance with a preconcerted plan of development. Heavy 
compensation has had, no doubt, to be paid for buying out 
the private corporation. But the service expected to be ren­
dered by this development is much too precious to defer such 
expansion on grounds of cost. The Calcutta Corporation is 
following suit. at the moment of writing. The general policy 
recommended by the Report is likely to be an accomplished 
fact in the near future, especially as the larger projects of 
all round River Development have been planned as public 
enterprise with joint action by the Central and Provincial 
Government. 

Full co-ordination of water resources, and their utilisa­
tion for a multiplicity of purposes. as recommended in the 
Report is being effected by the Central Irrigation Board. 
This body was created in 1927 to advise Provincial Govern­
ments on Technical questions. Its activities were consider­
ably expanded in 1931 by co-ordinating research through a 
Central Bureau of Information; they were further widened 
by the inclusion, as members of the Board, of the Chief Engi­
neers of certain States. Its constitution was amended in 
1945, when the Engineers of the Government of India deal­
ing with Water ways, as well as the Chief engineers of Pro­
vinces concerned with Hydro-Electrics, were made members. 
Though politically independent of India. Ceylon and Burma 
send their representatives to this Board. 

The Central Water-ways. Irrigation and Navigation 
Commission was set up in 1945 by the Government of India 
to provide a central. national. fact-fmding organisation. plan­
ning and co-ordinating the water wealth of the count.ry. and 
advising Government, whether of the Provinces and States. 
or at the Centre.-on all problems relating to Water-ways. 
Irrigation, Navigation, and Hydro-Electrics. The Commis­
sion makes investigations for the control of water-ways: pre­
pares projects; organises and cO-Ol'dinates statistical inform-
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ation relating to water-ways; advises the Government of 
India and the Crown Representative (while that office lasted) 
on disputes regarding water rights between Provinces and 
States, and on the relative priorities for irrigation, flood con­
trol, and production of hydro-electric energy. Comprehen­
sive resolutions laying down general policy for the better 
co-ordination of the water wealth of the country. were 
passed at the 1945 and 1946 sessions of the Board, which are 
reproduced in Appendix II. 

Yet. another noteworthy development of a constructive 
character. also on lines suggested in this Report, is the esta­
blishment of the Electric Grid system in a number of Pro­
vinces. The Bombay System which may be taken to be 
tYPical, is intended to rationalise the generation of electricity 
by generating it at a few selected stations having natural 
advantages; to make this electric power available in pro­
gressively large quantities at lower rates; and to bring this 
energy within the reach of a steadily increasing proportion 
of the population, both urban and rural. 

K. T. SHAH 



APPENDIX II 

Resolution passed by the Central Board of Irrigation at 
its 1945 meeting 

Resolution 
(a) Resolved that, in the interest of rapid multi-pur­

pose and integrated development of the water resources of 
river basins in India, a recommendation be sent to the Gov­
ernment of India that Provinces and States be requested to 
forward to the Central Waterways, Irrigation and Navigation 
Commission each major river development project for the 
conservation, control and regulation of water, for its com­
ments regarding the repurcussions of such projects on simi­
lar developments. in . other Provinces and States connected 
with the river basin concerned, and recommendations for 
modifications or amplification of the project. 

(b) Resolved that the attention of the Government of 
India be drawn to the resolution passed under item xvi of 
the 15th meeting of the Board held in November, 1944, and 
copy of which was forwarded to the Secretary, Labour De­
partment, with the Board's No. 6786-F-41, dated 17th Novem­
ber, 1944, which reads as follows: 

"It was resolved that the Government of India should 
be infonned that the Board consider that the best way in 
which to ensure that the interests of all Provinces and States 
within a catchment basin shall receive due consideration 
will be done by the formation of River Commissions, which 
will be organised as a result of an agreement between all 
parties concerned. 

The Board recommend that where conflicting interests 
are known to exist, the Commissions should be fonned with 
the least possible delay." 

The Board repeats the recommendation made in that re­
solution, and urges that steps should be taken to fonn the 
Commissions recommended on all major river basins in 
India. 

"( c) Resolved that the Board emphasizes the desirabi­
lity of legislation to give the Government of India powers to 
create River Development Authorities or "Corporations" on 
a regional basis. 

(d) Resolved by a majority that the Board considers 
that the existing machinery under the Government of India 

1410 
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Act for settlement of disputes between Provinces and States 
in respect of waterways or water rights is not satisfactory, 
and recommends that the Government of India take steps to 
improve the procedure so as to expedite settlement of such 
disputes. 

(e) Resolved further that the sub-committee which has 
been appointed to deal with the proposals regarding reorgani­
zation shall ask the Hon'ble Member for Labour to give the 
same sub-committee an opportunity of explaining and ampli­
fying the Board's proposals concerning Regional Develop­
ment." 

Resolutions passed by the Central Board of Irrigation at its 
meeting 1946 
1. Resolved * that: the Board welcomes the proposals 

to include in the Union Subjects "Communications," which 
term must necessarily include the Waterways of the country. 

The term "Waterways" comprises any stream or channel 
which is navigable. or can be made navigable; and the water 
running in and draining into that stream or channel. 
provisions be made and necessary legislation enacted to pro-

. 2. Resolved that the Board recommends that statutory 
VIde for the following: 

(i) To set up, when necessarY,'in cases where more 
than one Province or State are concerned, Catchment and/ 
or . Sub-catchment Boards to formulate proposals, and, if re­
qUIred, to execute works, for the control, conservation and 
regulation of river supplies for the benefit of all parties con­
cerned. 

(ii) To set up a Statutory Technical Organisation 
which will co-ordinate and regulate the activities of the 
Catchment and/or Sub-catchment Boards; this organisation 
to have powers to obtain and collect information relating to 
all Waterways in India. 

(iii) To set up a Statutory All-India Arbitration Board 
to decide all issues concerning Waterways that are referred 
to thern for decision. 

(iv) To ensure that the Provinces and States shall be 
fre,,: to enact legislation in r~sp~ct of generation and distri­
?ut.Ion of power and water withm their respective territorial 
Jur~sdictions. and t~ ~evelo~ the. re~ources of Waterways 
whlch. are entirely WIthin theIr terrItorIal boundaries, or have 
been allocated to them for such purpose. 

---------------~~~~~~------------------* l>assed by 8 majority of J.1, against 2. 
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3. Resolved further that: the Board recommends that 
the proposed Electricity Bill (1946) be modified so as to con­
form to the provisions stated in paragraph 2. 

(It is beyond the capacity of the present writer to offer 
any comment of his own on the several large projects of 
multi-purpose utilisation of rivers now being put into exe­
cution. A specimen, however, is given below of a critical 
summary of the project relating to the Hirakud Project 
scheme, which is typical of other similar projects. and will 
suffice to give a general idea regarding the nature of such 
schemes). 

IDRAKUD PROJECT 
Next to the Damodar Valley Project may be mentioned 

the Hirakud Dam Project and their multi-purpose river­
training scheme of all round development and utilisation of 
our water resources for power, irrigation and navigation. As 
now planned, and according to the latest proposals on the 
subject, given in the Project Report dated June 1947, and 
issued under the authority of the Central Waterways Irriga­
tion and Navigation Commission, presided over by Mr. A. N. 
Khosla, the enterprise consists briefly of the following:-

Building of a dam 125 ft. above mean bed level of the 
Mahanadi River at the Hirakud Island, partly of concrete or 
masonry and partly of earth protected with stone rip rap on 
both faces. The capacity of the reservoir is stated to be 
5.3 m. acre feet. of which 1.2 m. acre feet will constitute dead 
storage, and 4.1, live storage. 

The dam is expected to irrigate 1,094.953 acres of land. 
Of these 619.035 will be irrigated by gravitation. and 475.918 
will be watered by lift irrigation. On each side of the stream 
two canals will be construCted, one supplying water by gra­
vitation flow and the other by lift. A fifth canal is planned 
to be taken off for lift irrigation between the Mahanadi and 
the Ib Rivers; while still another canal is projected to take 
off below the subsidiary reservoir at the lower power-station. 
with a capacity of 1.676 cusecs to irrigate 167,600 acres. It 
will generate 350.000 k.w. of power in two stages:-

(i) The first below the main dam itself of a capacity of 
150.000 K.W. 

(ii) The second. 17 miles down-stream, with a capacity 
of 200.000 K.W. 

The lower channel of the first stage is proposed to be of 
a capacity of 18.000 cusecs: the capacity in the second stage 
is not clearly stated. The tail race channel from the lower 
power hous~ is proposeci to be run for 8 miles further down­
stream before it joins the river. 
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Once constructed, the dam will afford protection to the 
delta with a reserve capacity of 2.72 m. acre feet, which forms 
part of the live storage of 4.1 m. acre feet in the reservoir. 
In addition, it will provide navigation facilities from the 
Port of Chandbali to Dalab, a station near the lower power 
house, and from thence to the reservoir head by ~11itable 
locks. 

This project has been criticised in' detail by l\,Ir. M. G. 
Rangaiya, Chief Engineer and Secretary, P.W.D., Mysore 
Government, on, amongst others, the following grounds:-

(1) That the site on Hirakud Island is not suited for the 
dam. There are a number of technical reasons ad­
vanced in support of this contention. which may be 
sununarised by saying that the river at this point 
is much too wide for a dam of this character, and 
that there are two hills on both sides extending over 
several miles. The Bund, if necessary, would be of 
an enormous size; and if made of porous or s(;mi· 
porous soil. with stone facing on both faces, rip-rap, 
it will be lacking in homogeneity. 

(2) These are disadvantages, which, in the opinion of 
the Engineer, are intensified by the fact that the 
earthern bund and dykes are the weakest link in 
the chain. The dykes are ~ot easily accessible. be­
ing situated in hilly country; and so their main­
tenance is liable to be neglected. It would thus 
form a source of danger. as all such earthern em­
bankments are liable to be overthrown. if there is 
a sudden flow or breach. or because of the under­
ground havoc of colonies of ants. 

(3) The site is also liable to earthquakes, while the 
diversion of the river floods. included as one of the 
items. of this project, involves ~ very heavy task. 
American examples are not reliable precedents in 
this matter. mainly because America is a very rich 
country that can afford to spend enormous sums of 
money on such schemes. but we in India are too 
poor in comparison to afford such luxuries. 

(4) Yet another disadvantage of this uroiect. as it 
stands. is the low artificial head (85 ft.) 'at the first 
stage of power generation. and a long lencrth of 
power channel of 17 miles to the sec(;nd st~ae of 
the power-station. Then follow another 8 mil~s of 
only raised channel th.r0ugh uneven country. and all 
to provide a comparahvely small head of 85 ft. only. 
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Financial considerations are no less important; nor 
less in the way according to this critic. A total 
capital outlay on the dam is estimated at Rs. 16.16 
crores, making the reservoir capacity of 5.3 m. c. ft. 
or an average cost of Rs. 702 per m. c. ft. With ~e 
present high prices of materials and labour, this 
rate seems to Mr. Rangaiya to be unworkable. He 
supports his· contention by the analogy of the 
Krishnaraja Sagar Dam at Mysore on every point, 
and so apprehends an increase in the cost of 50% or 
Rs. 24.24 crores in the eventual total. There seems 
certainly no chance of prices falling. The return 
also from these works when completed, will not be 
so large as to make the project economically advis­
able. Preliminary expenses of Rs. 1 crore are re­
garded as wholly under-estimated; while the com­
pensation which would have to be given for the land 
acquired for building this reserVoir, estimated at 
Rs. 5~ crores, is also considered to be much below 
the actual cost on that account. As regards the cost 
of foundations of cement concrete of sluice gates, 
and of buildings, railways and roads connecting this, 
everywhere the calculation is needlessly low and 
likely to be much heavier than has been estimated 
by the authority already mentioned. 

Measures for malaria control, medical relief and sani­
tation in the areas reclaimed or resettled, which will have to 
be taken are likewise estimated much below their likely in­
cidence and the abatement of land revenue due to the sub­
mersion of cultivated land in the reservoir, proposed to be 
capitalised at 20 years purchase, is also found to be very 
much more heavy than allowed in these estimates. 

There are other points advanced by Mr. Rangaiya of a 
more technical character, which it is impossible to summarise 
here, even if the writer had the capacity to do so. The sub­
stance of his argument is summed up in the warning that 
projects of this magnitude, which necessarily stretch over a 
comparatively long period, must be considered from every 
possible point of view, and not mlirely the ultimate results as 
expressed in terms of the new acreage brought under culti­
vation, or the electrical energy generated or, alternatively. 
the employment offered. The newly watered land would 
need some capital; the electric energy would be unwanted 
and unused if side by side there are not developed industries 
to utilise this new and cheap motive force. 
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On the Irrigation aspect of the scheme, also, Mr. Rangaiya 
is very pessimistic. The lowest duty assumed for calc~ting 
the capacity of canals is 100 per cusec for paddy; 120 m the 
monsoon season for sugar cane, and 200 for other crops. This 
is contrasted with the head duty of 67 in the Orissa Delta. 
The chances, therefore, of realising a fair return seem rather 
doubtful. 

On the whole Mr. Rangaiya seems to fear the project 
would spell bankruptcy for the Province of Orissa; and that 
alternative schemes should be evolved to ensure prosperity 
for the Province. He suggests the project be referred for 
further scrutiny to a conunittee of officials and non-officials 
interested in such matters. His summary of conclusions, 
given below in his own words, is a warning which ought not 
to be ignored. 

Summary and Conclusion 

36. The Hirakud island site is not an ideal one, as is 
the Satkosia Gorge site situated at Tikarpara, for the cons­
truction of a reservoir dam and the proposals now made for 
the Hirakud dam will involve risk and endanger the safety 
of the dam in years of extraordinarily high rainfall. The site 
admittedly submerges sources of valuable minerals, such as 
diamonds, gold, etc. Though their origin may not be readily 
traceable now, future discoveries should not be made impos­
sible. What is of no apparent significance or value now 
may become very significant in years to come. 

As regards irr~gati~n, the ~uties assumed are too high 
and cannot be attamed 10 practIce. The extent of irrigation 
proposed should either be curtailed or the reservoir and 
canals enlarged much beyond their proposed capacities. 

The lift irrigation proposals are of an unusual character 
and will involv~ very heavy initial c~st and no prospect of 
return at any tune, as even the g~avlty flow irrigation will 
be a continuous lo~ to the State .wlth lo.w rates proposed and 
no possibility of higher rates bemg levled. 

The working. tables as now prepared do not afford a 
correct basis for Judging the success or failure of the reser­
voir or of its effects on the extensive irrigation in the delta 
depending on natural flow in the river. The tables even as 
they are, show that. there will be failure both of gr~vity and 
lift irrigation supplies in many years. 

T~ere are no natural advantag:s for. generatiQn of hydro­
electrIC power, such as falls. Their artificial creation is too 
costly and the proposal to have a lower power station for 
taking advantage of the low bed fall involves long feed and 
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tail channels' subject to risk of damages and will be unduly 
costly both in first cost and maintenance. 

The hydro-electric power generation proposed is not of 
a steady character but is subject to long interruptions and 
large variations. It has to be necessarily supplemented by 
an auxiliary steam power plant or by purchasing such power 
from other installations. No commercial concern can ogree 
to supply power to supplement frequently varying demands 
arising at short notice at any reasonable rate tbe project can 
afford to pay. The only alternative course is to generate 
steam. power in the neighbourhood of the dam. If this is 
done it will have to be kept idle for 9 to 10 months in the 
year and sometimes whole years and thus very uneconomi­
cal to maintain. The best course would be to abandon the 
idea of hydro-electric power generation and take '!;p the 
thermo-electric. 

The navigation part of the scheme is of ve!"y doubtful 
utility and heavy cost will have to be incurred both initial­
ly and in annual maintenance. 

The costs of this colossal scheme are generally under­
estimated under almost all heads. The actual costs may 
work up to nearly Rs. 100 crores and, including interest dur­
ing construction, the total outlay for purposes of accounting 
will be Rs. 115 crores nearly. 

The return expected at the rates proposed in the project 
is about Rs. 320 lakhs. while the expenditure both direct and 
indirect would work out to Rs. 628 lakhs resulting in a per­
petual drain on the resources of the Province. Even 
doubling the power rates would not save the schemes and 
no industry can survive if the rates are doubled. 

The ryots in the province cannot pay any higher rate for 
irrigation supplies. There is thus no prospect of large re­
venues being realised at any time. 

The times are most inopportune for starting such large 
schemes considering the international situation and the much 
disturbed labour and communal situation and the menacing 
currency inflation, which are all heavily pressing on the Cen­
tral Government. 

The scheme is not going to solve the immediate food 
problem. nor even the long range one; except at the risk of 
perpetual drain on the finances both of the Orissa Province 
and of the Indian Dominion. No hasty action should be 
taken before considering deeply all the alternatives and de­
tennining their comparative merits or demerits. 

37. In conclusion, I regret to have to state that the 
Hirakud Dam Project as now worked out by the Chairman, 
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·C.W.LN. Commission, does not seem to deserve to be sanc­
tioned "forthwith" but that further detailed study and in­
vestigations are absolutely necessary on an all-India basis 
to determine the best scheme or schemes which would bring 
prosperity to the people of India and increase the economic 
wealth of this great country-which is just beginning to re­
gain its long-lost liberty but is caught in the tentacles of 
labour, communal and financial troubles. 

If, in spite of the note of caution herein given, it is final­
ly decided to proceed with the Hirakud Scheme, I can only 
say that it would be taking a leap in the dark. The least 
that can be done is to refer the project to a committee of 
competent Indian experts of high standing and established 
reputation like the eminent engineer-statesman, Sir M. Vis­
veswaraya. With him may be associated two other Indian 
electrical civil engineers of wide experience and also high 
financial and revenue officers-all unconnected with the <,re­
paration of the Hirakud Project. 

• • • • 
. The present write~ is not technically qualified to express 

hIS OWn opinion on thIS matter, but he realises the necessity 
of a really comprehensive National Planning put simulta­
neOUsly into execution on all fronts and in all its items, much 
~oo much not to be impressed with Mr. Rangaiya's reasoning. 
If only because it provides a concrete example and argument 
to reinforce the policy advocated throughout this Series. 

DAMODAR VALLEY DEVELOPMENT 
In January 1945 the Government of India requested the 

C.T.P.B. to investigate and report on a multi-purpose deve­
lopment of the Damodar Valley. The "Preliminary Memo­
randum on the United Development of the Damodar River" 
Was issued in August 1945. This Memorandum indicated 
the Vast potentialities of the region and the good economic 
P~ospects for a co-ordin~ted plan. The Memorandum was 
dIsCUssed at a joint meetIng of 0e three Governments con­
~erned (the Centre, Ben~al and Bihar) and .the C.T.P.E. was 
r eq';lested to prepare pro]~ct reports on varIOUS dam-sites. A 
proJect report on the Malthon Dam and a preliminary pro­
ject report on the Tilaiya Dam were submitted to Govern­
lQ,ent in April 1946; and th,ese were accompanied by the re­
l1larks of Consulting Engmeers from the United States, 
l\I:[essrs. Riegel and Schlemm.er and .theiz: Indian associates 
nai Bahadur Khosla and Mr. Naraslmhalya. The C.T.P.B. 
was further requested to prepare detailed designs for the 
Tilaya Dam, and following a request from Bihar a prelimi-
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nary project report was also submitted on the Konar D~m. 
The detailed designs on the Tilaiya Dam are progressing 
satisfactorily and it is now expected that these may be com­
pleted early in 1947. Meanwhile an extensive drilling pro­
gramme at the Maithon and Tilaiya dam-sites is in the last 
stages of completion, test pits are being dug at the Konar 
Dam-site and a considerable amount of preliminary access 
roads and pre-construction facilities have been completed at 
the Maithon site. The latter project is now ready for detail­
ed design but this will be a large undertaking involving an 
expenditure of some 25 to 30 lakhs of rupees. The C.T.P.B. 
is not, of course, staffed to undertake such a large task in 
addition to its own work. 

An inevitable step towards further and more rapid pro­
gress on the Damodar Valley Project which must necessarily 
be taken is the establishment of a Damodar Valley Corpora­
tion with all its constitutional and financial implications. At 
the present time this is complicated by the uncertain consti­
tutional position in the country as a whole. These matters 
have now been placed on the agenda of a meeting between 
the three Governments concerned which is being scheduled 
for early January 1947. 

The suggestion which has been put forward on several 
occasions that the Central Government should proceed with 
the project and finance it itself leaving a settlement between 
the three Governments to the future, recently ran up against 
a further serious obstacle. This is the uncertainty of the 
financial powers of the future Union Government. 

ADDENDUM 
* This does not include production by factories, collieries 

and industrial power plants; some of the major producers on 
this head are Tata Iron & Steel. with an installed capacity of 
94.700 killowatts, and Indian Iron & Steel Co. with 26.000 
killowatts. Others are small. The output from the two 
above plants will be about 500 million units, if the load factor 
be taken to be 45. In 1938, the total production was about 
3,000 million units. so that the increase in four years of War 
Was only 1,500 million units . 

... This note is to be read as foot note to page 9 . 
. . - .~- .. ...-~ 
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