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Year Plan he is going to raise the installcd 
capacity of cement production in the country 
to a sky-high position for achieving self-
sufficiency. 

Will the Minister of Steel and Mines 
ensure that the deposits of lime~tonc in the 
~No-Industry Districts' of Madhya Pradesh. 
that is, Raigarh and Sarangar, will be exploi-
ted for necessary cement production '1 

The total quantum of deposit of stro-
matlite limestone in both these districts 
has been explored in dl't41il. 

May I know whether detailed geologica I 
prospecting has been made in these two dis-
tricts and what is the outcome of the detailed 
survey? What is the result of Ihe regional 
probing exploration done in the..;c two dis-
tricts so that Government of InJiu can take 
a firm stand to locate industric:-; in these t,\it) 
'no industry' districts ? 

SHRI ARIF MOHAMMAD KHAN : 
Sir, in Raigarh. 26.73 million (OilI1CS ot lime-
stone has been proved. a probable I;;slimale 
of about 37.16 million tonncs and 59.33 
million tonncs under positive ~ah:gl)fy. 

DR. VASANT KUMAR PANDIT : Sir. 
several surveys have been made in regard to 
the finding out the lime deposits and all the 
mrveys have been for grade which is being 
used for large, medium and mini-cement 
plants. Recently, the Khadi Olnd Village 
Industries Corporation has developed a new 
compound made of low gradt~ lime and that 
cement is also used for many other purposes 
including low cost constructions. 1 want to 
know whether these ~urveys reveal lower 
grade of lime which -can be used for the 
above purposes and whether such surveys 
have been done in the districts of Vidisa and 
Guna which are backward areas. 

SHRI ARIF MOHAMMAD KHAN : 
About Vidisa 110 information on low grade 
limestone is available with me. 

PROF. N. G. RANGA : He had asked 
about the use of Jow grade lime. 

SHRI ARlF MOHAMMAD KHAN: 
The question was about the use of lime in 
the cement plants. Cement plants are dealt 
with the Ministry of Industry. As far as 
our Ministry is concerned, no im ,~'itigation 
for low grad~ limestone has been cal. ;ed out 
in the Dj~t.tict of Vidisa. 

DR. VASANT KUMAR PANDIT : I 
have asked about the lower grade lime which 
can be used for the construction purpose. 

SHRI ARIF MOHAMMAD KHAN : 
I would again repeat that no investigation 
has been carried out in Vidisa District either 
of high-grade or,of low grade limestone. 

Commercial Production of Pboto Voltaic 
Devices 

*894. SHRI PRATAp· BHANU 
SHARMA: Will the PRIME MINISTER 
be pleased to state : 

(~l) whether know-how for the commer-
cial production of Photo voltaic devices 
have heen developed in our country; 

(b) if so, the details thereof; and 
(c) how m:1l1y companies are manu-

facturing these systems in the country? 

THE MINISTER OF STATE IN THE 
DEPARTMENTS OF SCIENCE AND 
TECHNOLOGY. ATONIC ENERGY, 
SPACE. ELECTRONICS AND OCEAN 
DEVELOPMENT (SHRI Sl-UVRAJ V. 
PATIL) : (a) to (c) A Statement is laid on 
the Table of the House. 

STATEME~T 

(a) Yes, Sir. 

(b) and (c) Several Industrial units. 
laboratories of CSIR, Defence and Atomic 
Energy and cducat ional institutions such as 
J.l.Ts are engaged in improvements of photo-
voltaics including prcpcration of basic silicon 
matcrial. 

Central Elcctronics Limited (CEL), a 
public s\!ctor undertaking under the Depart-
ment of Science & Technology, has been 
engaged in R&D. technology development 
and manufacturing of solar photovoltaic 
cells, modules and systems. Using lmported 
high purity silicon material, CEL has already 
supplied solar cells, modules and systems for 
various applications in remote, unmanned 
and unelectrified areas and off shore well 
head platforms. A pilot plant with a capa-
city of 600 K W per year has been establi-
shed. This is being enhanced to 3 MW per 
year in the coming years. 

Bharat Heavy Electricals Limited has also 
initiated the producticn of solar cells 
modules and systems for various terrestriai 
applicatIOns. Both Bharat Heavy Electricals 
Limited and Bharat EI ectronics Limited 
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bave made space qualified solar ccl1s for 
applications. in our space programmes. 

'" SfRl"f 0 "'TwJ "'" : 8I'~ 6ft', m';r-
;ftlf 'Pit ~ if \iff UfIlTir fm ~ ~ ~ 
1fT \irntT ~ f~ fq-~ ~ oTif ilI1fl if ~T~l 
~~~ if a;~f .. ciifif~ ~tPTl ~ rcriflm 
" f~f{ \iff m flfi~ ~, f.:rf~ ~ ~ ~ 
~ f~ g'l'n:T SI1iT~ J:f;:if ar'fTt ifiT qT1Jf t I 

~ ~ a;m it ~Ifif~ m~T it; 
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SHR.I SATYASADHAN CHAKRA. 
BORTY: As you were nodding your bead, 
we thought, you have foU.wed it. 

8IV.lW ~: If ~l rtl' iI'Rr q'"(. q:t 
Cfi~ ~r,~ I 
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il'atit it' cr~ ~zr ~~~ ~ ~q'ffi' 
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~'I'ft' 11ft iJi1J fifiQT GIT fiffT ~, at R 
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f~fW;rrr;:r ~ t1~ it; ;m ~ ~ ifiT ~­
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.. SRI'" "fA mn: 8T$lT~ 1i~~l.f, 
n' 8'q ~ 8f'!~'Tr" arR f~q qf't..~ 
htrr\GfT\Sfi' CfiT iq~ Cfi{ ~~1 ~, ~«~ cm'f-
mll'~ ST)~if~,,·iti mtt t,t'lo arr"( 0 it 0 ~r 0 

~ro iRT srTtO rorri ifi1 arT1.: f{T;f~llf #1JI1 
'tiT qTif aniiiftSftr ~;rT :qT~a-T ~ I lf~ 

fmi wni, 1983 iliT~, ~~it; 'ItO 73 en: 
"at" -arlin:" , \if) fili' \ifT1R if ~e: Cfi~ ~ 
ft;rl:( ifij'fliT GfTffT t, ~ iTTt it f\;(.CIl ~ fCfi 
~r ~11Tff smr 1Jf;rc: 3' ~. ~ I iR fq:crn: 

C'o -

it ~ 1fi1~ ~l{r 15 ~rn q~~ "{~T. ~ifl, 
~fCfi'if an~ if; ~JrTi\' if fCfiij'T ~r ttT~ff it 
~tJIfllI1l1;ro 1 00 ~. ~ Cfi'f if~1 ~Tqt I 'i~ffir 
'lay" ~ ~f liT oTrr fCfi<:iT ~)cn ~ J ~fl'1 

STCfi'T1: q' ISO-lIS q'~ ft;r{Cff ~ -co 

"Solar still is a device developed by 
the Institute to obtain good quality. 
water by the use of solar energy. 
The de\ice is very much useful for 
the petrol pump and the laboratory 
situated at remote places." 

ttip lOX 10 CflT JrCfiTii Gf;rTCfi~ art~ 
~~ a;'l,,{ "f"(Cf~tlfZ~ fJf"{"{" "{~ Gfi'~ ~R 
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~, ~f~Yf ~it f(Wf~T ~ 3 50 ~q-~ I Cfi~~ 
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fCf~ f"(<<~ ~i=~C:T;:'C: iq~q. ifi{ (W ~, 
~i{ifi) aTT~f~ ai\"{ an~ if; CRTlIT;r ~n:iT ifi . 
fl6'TGI' ~ GJifllfT ~Ttt, f3t~~ \ilT +11 

. ~~~ .:~~fSfNf)« ~ifT :qy~, ~~ifi') ij'~1 
GlT~'U ~ a'1T ~~r ~;:a'TT~ ~ I i(~~ 

~t if lIRifTtr ti'!fT \il1 iflfT Cf)'( ~~ ~ lfT 
~IIiT~ Cfll IfliT .. ~ CfiT !:~T~T ~ ? 

'11 ttr"tTW ",- qm-" : ar~q~ J(~, 
ii(T arRf ~~qT;rit"li U~~~ iTU ifffT'( lff 
~~ ctfti cIT llCf"~ ~ I i=rfCfiil f~~1 
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Q~ t' I ~"(::if ctft f'tituff' GflT ~)1f ~11 
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fcrqa- ~"T~ % f~t:t 'fft ~~ Uifl6- ~ I 

tiT) :q~T \3;&1~ ilfiT t 'q~ ffTcr it; ~f4CT . 
it ~, ~J{(.f ~'f~1 ~ ~;i(<<t it t, ~Cf~~ 
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t,tif "an~ (' ~T 0 ~T 0;'- 8ft1ift fCfi6'Tif it 
\if) ft"TWT t, \1ij' . ..". >Jft:cr ~R"f ifl'i.: iti ~ 

. Gfff(Ol'T ij'CfjcfT ~ I ~f~ ~ CfE{ \ffir@ .. ~ 
,~tT, ~ qfTc)·cfr~Cf) «fiZ'f~l if if~ arr~rr 
~, i~U CfiziJ~T it CSfToT ij I 

Cl'fr :qr~ff ~ fifi' iFTlfff If'q' ~r, lftr ~~ 
ami' ~ I ~lfT'{T SI'lfT~ t fiJi' ifiTlfa: lfilf cti',{ 
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GTc;'r;?r \;fT ~~ ~, ~"J it ~) ~rt 'R~);r if 
ana) ~ ~ qiT ar.:rrir ifi f~~ lI~t q'{ ~U6~~ 
qifr ifi~, \iij" it iiTT ~fJfC1l~~ ~~ ~ ~;r Cfi) 
q"fT Cfi'(, ~rft ~r~T CflT 'G'q~)rr 'fi"{ if; s:'" 
ifiT Cfir~ff ifi''f ifi"( ifi m;rr if; qr~ q~:qrit 

if:)' CflTf~ Cf,"{ ~~ & I 
SHRI CHANDRAJIT YADAV : If 

mass production cnergy is possible from the 
solar source, it will bc,a ~'ery major break-
through and for a country like India, it will 
be a kind of revolution in the field of energy. 
I would like to know from the Prime 
Minister whether a proper study has been 
made and whether any country has succee-· 
ded in getting energy from the solar source 
on a mass scale; if so, what is the relative cost? 
Next, what arc the possibilities in India? 
Whether it has been stud ied keeping in view 
the Indian condi.tions and whether it is 
possible to have mass production of energy 
from this source, and if so, what will be the 
relative cost and what are the plans of 
Government and what are they tbinking to 
do in this respect? 

SHRI SHIVRAJ V. PATIL : It is a very 
good question and I wouJd like to go into 
more details. 

As far as this technology is concerned, it 
is not developed throughout the world. 
Major attempts have been made only in two 
countries in this field- one is' United States 
of America and the other is Japan. Of courSe 
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there are other, countries, which are also 
doing some technological development in this 
field. But. solar energy is very important in 
India or in thos.e parts of the world, where 
sunlight is available in abundance. As the 
developed world and other countries are 
baving other sources of energy, their attention 
is not attracted to this· kind of energ'1. So, 
attempts have to be made in those parts of 
the world, where sunlight is available in abun-
dance, to develop appropriate technology. 
India is one of such countries and we are 
paying attention to develop this kind of 
technology. 

Of course today, cost·wise, solar energy 
cannot compare wen with other energies. But, 
as I have explained just a few minutes 
berore, our attempt is to reduce the 
cost. How "do we do this? We. can achi~ve 
this by developing an appropriate technology 
which will help us in reducing the costs; by 
developing proper material which can be pro· 
duced at a low cost; by develop~lg other 
appliances which can also help us to reduce the 
costs and by combining all these factors. we 
would like to see to it that the cost of techno-
logy, cost of appliances, etc. are reduced 
further. 

Now, we would like to move in this 
direction in such a manner as not to depend 
on other countries, but to depend on ovcr-
selves, not to emulate what is being done 
in other countries, but to give this technology 
to other parts of the world, if possible. 

Moreover, this technology has to be 
used in such parts of our country where the 
electrical source cannot be taken. In 
hilly areas, in valleys, in the ocean where 
electric wires cannot be easily taken, other 
means of energy havc to be provided and 
in such cases, cost cannot be considered an 
important factor. In such areas, this techno-
108Y may be used. We are keeping all these 
factors in view and we arc trying to develop 
this technology. 

DR. KARAN SINGH: It is a matter of 
satisfaction that some attention is being 
given to solar energy. because apart from 
the fact that sunlight is widely available, it 
is a type of energy resources, whieh is totally 
pollution.free, unlike thermal energy. I would' 
like, just to ask the pon. Minister whether, 
w~n he is developing these special areas 
for solar technolosy, special attention is b~ng 
liven, e.g., to a place like Lada~. where the 
precipitation is only 3" a year .. Thflc i,IUll-

lisht throuahout the year, and because of 
the rarefied air, the sunlight is also very 
strong. It would seem to me to be an' ideal 
place· for the· develppment of solar energy 
on a large scale. 

There would be otber areas, may be. of 
that nature : may be, the Jaisalmer desert 
-areas and so on. Are these specialrid areas, 
particularly the high altitude areas like 
Ladakh being given special attention the 
d,:velopment of solar energy ? 

SHRI SHIVRAJ V. PATIL: We have 
already sent some devices to the Ladakh 
area. Barmer and Rajasthan desert areas. 
There, these devices are being used. As and -
when we develop appliances, we on make 
these instruments available in those areas on 
an increasing scale. 

PROF. MADHU DANDAVATB: Th~ 
photo voatlic devices ... Hon. Minister; Are 
you attentive to me ? I am addressing a ques-
tion to you, if you don't mind. Can I catch 
your' ear 1 

I would like to know this trom the )lon. 
Minister : In these photo voltaic devices 
which are going to be produced on a com-
mercial scale, the photo energy will be con-
"erted into electrical energy ~ and, therefore, 
the utilisation of energy will depend upon 
the extent of voltage that is developed in 
these devices. Can I know rrom the hone 
Minister-in this type of devices which are 
going to be produced on a commercial scale, 
what is the extent .of voltage tbat is develop-
e~ by converting photo energy into electri~l 
energy ? And in case the voltage is already 
known, . to what . purposes would it be 
used? 

SHRI SHIVRAJ V. PATIL: If it is too 
technical a question, I would like to get the 
informatioll and give it. But for the informa-
tion of the hone Member who is a professor 
in Physics, I would like to say that the photo 
voltaic energy can be used for heatiDg 
the house, for refrigeration purposes, for 
bringing out· water from the tube·wells and 
for running small mills also. 

I am very happy to inform that. our 
scientists have deve~oped a vcchiles, a ri~~ .. 
shaw which can be run with the photo vol-
t~iC energy. They have put a pan~l on' t!le 
t~p of it ; apd that top turns tbe pho~ v~~­
taic enerlY in to mechanical enerIY, wpieh is 
used for runn4\l tJ:l~ ri~ksh.YI alsO. ' 
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As far as the creat!on of voltaIc is Con-
cerned, I will inform the hone Member later 
on. 

PROF. MADHU DANDAVATE : The 
voltage may be laid on the Table of the 
House. 

SHRI SHIV RAJ V. PATIL : I will lay 
it on the Table of the House, and on the lap 
of the hone Member. 

MR. SPEAKER: Don't electrocut 
him. 

SHRI C.P.N. SINGH : I would like 
the hon. Minister to inform this House 
whether the technology at the eEL has been 
updated. In 1982, the commercial production 

, started f&.>[ the photo voatlic silicon cells 
which are formed into arrays, . and then the 
modules. At that stage, production was SO kw 
per year, and it was to be increased in 1984-
85 to 1 MW. The technology developed at 
the CEL was a technology which was nascnt. 
But to-day in U.S.A. and Japan, the amor-
phous technology for converting these cells 
and senerating power is far more produc-
tive ; and the energy output is higher. Will 
the hone Minister inform the House and me 
whether this am~rphous technology which 
Japanese Government and some private 
Companies of the U.S.A. ,bad agreed to 
transfer and work togehter in RD is 
being negotiated for by CEL? 

Secondly, there was the NASPED pro-
gramme in October, 1980, by which there 
were goina to be a lot of demonstrative 
units set up in India, including Ladakh. As 
far as my information goes, not only solar 
energy but wind energy would be far more 
cost effective in Ladakh owing to the constant 
high wind velocity. But that is upto the 

, Ministry cone erned. . 

Finally I would like the Minister to 
inform the House that after 1982 December 
hoW' many photo voatlic demonstration devi-
ces have been set up in the country from 
January, 1983 to March, 1984. 

SHRI SHIVRAJ V. PATIL : Our appro-
ach is to used Don-conventional sources of 
energy. photo votalic energy, wind energy, 
bio-gas energy and to meet the demand for 
electricity and power in our country. It is 
a fact that the technology with regard to 
the photo voltaic is devc10pina in lome coun-

tries ; in some parts of the world, mono-
crystal technology is used, poly-crystal tech-
nology is used. In Japan, they are tryins 
to deve10p ,amorphous technology and the rib-
bon technology also. I am told that the' 
amorphous technology and the. ribbon 
technology has not reached the final stage; 
it is still in the process of development. 
Our attempt, as I have' already said, is to 
develop the crystal tecnology, amorphous tech-
nology and the ribbon technology in our 
country ; and if, it is a"ailabJe from outside 
the world, we will not hesitate to get it ; 
it depand~ upon its availability ; if it is not 

, available, then we will not wait for the tech-
nology to come from outside ; we will our-
selves develop it. As far as production of 
the appliances and sending them to ladakh 
and otber areas are concerned, I will pass on 
the figures to the hon. member. 

Supply of Sulphuric Acid to Coastal 
Chemicals Private Limited by Hindustan 

Zink Limited 

*895. SHRI K.A. SWAMI: Will the 
Minister of STEEL AND MINES be pleased 
to state: 

(a) whether the Hindustan Zink Ltd. 
Visakhapatnam has been supplying its by-
product (Sulphuric acid) to Coastal Chemi-
cals Pvt. Ltd. through direct pipelines for 
manufacturing Alum ; 

(b) if so, tbe terms -and conditions of 
such supply 

(c) the stipulated amounts of such 
supply; 

(d) whether the Coastal Chemicals Pvt. 
Ltd, has been' di~ertjng the byproduct to 
Pragati Fertilizers Limited and others in 
violation of the agreement ; and 

(e) if so, the detatils thereof? 

THE MINISTER OF STATE IN .THE 
MINISTRY' OF ENERGY (SHRI ARIF 
MOHAMMAD KHAN) : (a) to (~) A state-
ment is laid on the Table of the House. \ 

STATBMENT 
Tbe Hindustan Zink Ltd. t a public sec-

tor company under the administrative cont-
rol of the Department of Mines, has entered 
into a 10 years contract in August, 1974 for 
~upplyin& sulpburic acid to M/s. t' Coastal 




