
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


' 

• 

;, 

16150 
Distr. 
LIMITED 

ID/\r..464/2 
6 January 1987 

Uilll!d Nations Industrial Deuelopment Orpnization 

Workshop on the Establishaent of " 
Consultative Group on Solar Energy 
Research and Apflications (COSERA) 

Vienna, Austria, 8-10 December 1986 

STATE ~F 'lllE ART 

O'F 

'llESf.ARCH AND DF.\'ELOP'fF.NT OF SOLAR ENERr.Y 

TF.CllNOLOCIES lN INDIA* 

Preoared by 

T. K. Moulik** 

------·---- --------

F.Nr.LISH 

* The views expressed in this document are those of the author and do not 
recessarily reflect the view& of the Secretariat of UNIDO. The document 
has been reprod~ced without f~rmal editing. 

** Professor, Indian lnstitut of Management, Ahmedabad, India 

V .R7-R0012 

, -~, ;) 



- ii -

Contents 

Introduction 

Resear.ct and develop1Pent of solar theraal energy 

Solar water heating systems 
Solar crop driers 
Solar thermal power generation 
Concentrating and advanced collectors 
Solar cookers 
Solar refrigeration and cooling 
Other R+D projects 
Use rf solar energy for dairy development 
Solar energy centre 

Solar photovoltaic systems 

Research and development 
NASPED Prograaae 
Demonstration activities 
Industrial production 

Annex I: List of R+D projects supported by ONES 
in the years 1985-1986 

Annex II: Integrated Solar Energy Programme 

Page 

l 

3 

5 
6 ... 
I 

7 
8 
9 
9 
9 

10 

11 

12 
l3 
l.f 
15 

17 

20 

• 



-~~-~--~------------- - - - ··- ---

- 1 -

In lndla, Sole r-111 .. flret "_...... dlld,. U. .. 1, ftftt•t lut 

dld .t gdn mob I pie... DRlno na.nt ,._., Ina 1 •ng attefttl• r. 
been dl..n.I ~ nwabl• .-an• .... to the •'-P inDnw In all 

pr1c•t dlnlcult.l• In pndYal ..... tnntpastlng lllDRWl ........ or 

foaall tuale, .upplr -•WnUea ellll •nd~ntal d9gndaU• c-ed 

br aonvanu...i tuela. 

Soler -• la a -.J• t-=- et -.ow..U...i -• ....... It ha8 

appllcatl- In all .. -. .,.. la .....-1. •f •PFl••ntl.1111 mating 

aaurc• er ... 21J• 1' plara a pl..W irola end ... long a.en a pst or 

te. lndl• .., ., ur .. 

A ..... r rr reputed Mtl-1 lnetitutl- ue lswalnd In dDlng ••~h 

and suttlng up field J n•tntl• Uftlt. to ..,..iadn ......, .. ...u..i ...... ,,,_..,_ 
'llMI 8llwlleel• ,_ ... uwi -1•1 ~ EnllllJ ha8 Wean ., peeJmta 

rn tM .. t.1tu ... 1nt er rncu:u• rcwu.a rn ..i. calla, ao1at 

u....i ., • .._ • vm- .,._ renmlltla -ror ....,laM. Tedey, India 

11 c..,.la et llllk.tng ao1ar photowolWc dnSo• llftd .,._, 10ler •a'8r 

ha.Ung er•'-• •1- •19P dl,.n, Miu atllla, •• 
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l.._'9 •' all tlttae .._. 1• • peat ,... to build up a •-ter-W. 

intnetiw-. ,_ ~U-. •aW...U•, .i.a 9lld ...tel .. of 

11•1 •i. ... ., .,. ........ .i. to .... ---- ., the n.18 -

...-.u.i ., .... 111i. ......_ • ...., u.. s.p.'-- or _, ...... u-. 

,._ ,.._. ...,_ hl.,.Ughte the ...,_--. or awmilllla ..... ,, •aurce• 

"' cat.lepl .. ••- .. .....,h innat.t.•u- .- '1•ld -.. d••••traUan 

trlele whl.oh 111 "'91• tan._. c•atall Pl•Uc ...... -. •• ngerdlng the• 

..-mbl ..... , ....... 

• - er th9 m8' ~t oanetnlnta in U. •idn uUllzaUan 
., ...... le -- ....... 1• , .. high .tnlU.-1 ... , ., u. 
.,..... At ....... a •]• clldce .., Cod 9RO Ullft a prgcU:t 
..................... "'91. Tide •'- - • dltRnnt-to the 
pet811Ue1 •na •f nn.1111i. ....,., ar.UU. • ta. othu t.nd, 
the - lw81 ., ..... u .. lnldldta ..., _, .... u..... l'hl• 
....... _ • wld- olnla. 

• .,.._ .-•iw omn •lJ be ..... t:hSOllgh Uahdoal 1-ow1a11nt 
•terlal -.. wt•tud,. ..._1 1 .nt Md a ,_ ... or flsal 

... .&ha• ,..1"....i --··· 
• 1--U.WN Md ............. int1Nlm Id at tM Sn1Ua1 otagl8 Will 

,.i. u. .. and --•i. -- u ..__ ......scai1, ...,."" ... 

.. 

• 
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INP&te •-'- IN:MU ... ...., 8Ulleldleet the ~-llbla ..., • ....:cea ha• 

•t ._.. ftlllr mpWW. ..... , lt -111 • deelnltt• to aanaentnte • • .,. 

.nd -- or lllldalzl.111 u. •• or c.....Uend W21J bJ 811P111-ntlng lt 

•1th - .... ~i. ...... ., -·· 

1110 D..-rt..nt of ._.C_llltlond D1or1J l•ne. '- ,__..d ... fUnd9d 

neean:h end dewlap sllt •tlvlU• In tho uea,,or l9lar ....i Conwenlan 

ttw...,_ nn- URLwnlU.., .. u..i l.9•raw1., nth a •i• to dawlaplng 

wr •terlala snd •ff'lt:hnt .,.t.m ..., dnlCR, 111f1odng rolbbillty and 

po1tf'orw or "'° .,..._ ~-ndUl:lng -to. 1hw no.uah .,,.. •wl....-w 
orrorto lncludo .U.U• or Udo •tlsnologlcal data Ulco loolaU.an, wind 

volaolt,, ntnrau, nlaUw hull• tr at vulauo lacaUane lft the cauntry •hi.ah 

•• the "., , • ._. ,_ ett•Uw .U.UzaU11t or ooi. ...... 

The ~' .... , fJa Ml• "*-1 ..._.., cmwenlan, lnducls dnelapmnt of 

•aterlale fu etfloiont c.ilmtor 8J•'-• dswl•••"' or adv.naed collectors 

ror -·- ............... "'"' -..n-. Mput, •• 1 .... nt ar -

rotngnaU., 8'e 111na~ .,.-., devel.,.lnt or hut atlltago ayetoaa 

... •tudi8• - .,.... .........., .... 
TM s..,..,..n.,.., Yw P1- d-.1nt ,_ au&llMll the 1...-t.nce or naeuch 

e11e1 ••-tnU• .nd f'lald tn.i. in cr•tlng puh1lo ........ ta arch ...... , ..... ., ........ 
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1he Add..., lead .. -. • .._ ........ the ' beddM 1111:n•no 

the ••• ,,... •• 1-11' ..... Jr ., .,. .... .., ... lnateu.d through u. 

d ... traU• pngr- • ..U. • u. ext.nd• llllllll 1 et pl'lvate 

-- - • ............ ....... ..... .......... 19Ctl .... d that tha 

rm.uu. t• •'' i.. fl_. _, • preddlld tor ... n or 8llCl1 ayatna. 

1M ..,._., .._ no...Ur ~ mldltl-1 ......,._ end lncentlv• 

tor the prmeU• et aoi. 1119-.1 s,etma. llUndled ,.r cent .-idJ la 

._ Rlllbble for l•tallaU• et leler ,.._ II lye'-9 • ... Uc bu1ldlnge 

•ue the ... t or C8ftVantlenel tuel 81111 ••• la paid f"9 the C..QUdated 

Fund er In•• llda "- _. .... cand•nbla lntanat ,._ vadG1.1• publla 

...S prlwate lnduewlee end ••t.bll.,_.ta UU hatala, textll8s, ho9pitale, 

.. tc. CU. thl• It is heped u..t U. Solar thRlla1 progr- dll pl.de up 

end •- unpnaedlnWcl pnporU-. 

tttnugh • stlwitl•t Slit .. tleld dnlM9aaU• Uld ta u collect pert-...nce 

data .... r stud tleld oMdltlM• Md leter • o-ICl.Uz• the ept.m 

,_ i-. •• 1. uUUzatl• tls•gh ....... pngr-. 
VOiie ._ be• nanled .,, in lneUtutl- W. 

••u...i "'rlll•d Liiia .. ._,, ... 0.1"'1 
-cented Wt end "9dM Chelllcall -••tch lnatltute, IM""8-f 
~nl ... ildlftt ..... t\ laUwt•t ~-
~al Add z... Re•8"h lnetlt.ute, llldhpur . 

• wmoue ,_1.- 1•ludlng ••• heetlng, dl.acillaU-. d"'"°' coaUng •'d 
.,.. ...""' ..,._ .. 1, el.U. •t ts. •"* •• ecettend 9'ld epereclio. 

• 
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a' prH•M U. lndm,dal ...--u- psUcS,.U. .. In U. llO 

sUvlU.. _. 

• •n' ..._, U.tdcel• Udted 
- C8lltn1 U.Otnnlc• Ulllted 
• ... Ill•*• IU.1 Pnmcte Ualted 
- •tlanal .... ,~ .. Ullltad ... 

•• •tar l!HU• "'' a 
n., han ....... ,....i.r du9 to v•i- Uchnlcal and ftmoal pnmoUanal 

..... ne. ~ celc •ater ... ung •r•'- lllt.'t a total c...-tty or 

u,n,Je lib• PR • 9lld ~talJ 24,147 a2 ollllactor ane have 

II•• l•t.Ua• u,ut -· 

• Tao •l• •atar ,.•Uni .,.e.e or C11P9c1tJ 54,0CJD 1pd •Ith 1om:.2 

•r cdlm:tor area •re IMtelled at ltlopal delry, ftadhya Prad•h, and 

• CapecltJ 41,DOD lpd with 1'-2 ollllH!o~ •• at bodrl Taxtll9 
"Illa, T-11 ...... 

• loJ.u Vatal' H9aU .. 1,.tea .r C..-cltJ 2,000 1pd •• lnlttalled 
at All' ,_.. N..U. ..,._l and eemn, Gepelpw M lea, In Orf.o•• 

• ....,.., .,.tea er 2GDO Jpd .t 8-C •• lneWlacr at the .. ftduaten 
are-le a..toeb Ltdf Rllea,.nl, a-.,.. tt. h9' •at.I' le bmlng 
.UU• fn •••Jut.I• or Mdl• •J.phite to be.,.... ln -.ractul'lng •""- ., ............ __ _ 

• ....,.., .,.._ er o.,.e.i" 211JO lpd •• lna~.U.811 at .. ggar ttma, 
Delld. .... a rmut, '• ,._ 11H'1• ,.., ...,. PNdded ,_ u. 
ftfttU.•1•the.....,. 

• ,_. •la Wetel' •aU"I IJl'-9 •f '9te1 CtllllCitJ 1, 76,000 J.pd d 
8-C with U. c•U•• ._ ot H14'16 hove ....., ..,_atec:r te ......... , ... ..,, ...... .....,. ...,.. .... 

I 

I I 
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--- Mata~ ...... ., •• - l•talled ,_ " ........... or lnda
Tllle'- ...._ PeUae lft L..._ 
.... MaUftlt ..Uno and hot •tar .,.t. - lNtalled In u. 
DID "9lldl ... 

-.. ..i. •'- ... tang ., ... ln9tall8d at ,_.. hbrt Kanpur 
wlU. (1) ~'' or 50llOD l/*1 ta Mat •atn to a ._,.ntun 
er ID9C1 (2) c••dtf or .,. -iJ• t8 hut •'- u a -...nture 
or eec. 

l!lsCgwpmg 

•a pll8t pi.nt hr tea drf l"I - lnatalled at TCIClclal T•a 1•98llr0h 
1tau-. JDnat '" ...... 

• 10-U.. ,_ *' pdn •a.r .._ •-" lnatalled ln Ludhl-. 
•a JI '8•• per day grain dd• l• ln9Wl8d at lllatllur. 

90pUal•aUaft et W• d.,lng .,.-. tCl' agdcultmal pl'lldlll:e (In 
aolllboret.lan •1th the ColoredD State llnlverattr USA) ann.elal 
Untvenltr. 

•a ...i n,t"' plMtt..,. lnatelS.d at Kubal Kandra, 11-. Gil8ll•, 
...... Prednh. 

•lnwatlgatlon or Id• ~lng or flah r. Foad mlld .-... , lnc:llan 
IMUtute et Teahlwlllwt IOMlrlllPUI'• -

•utllb.U• or Solar 0-VJ tn dlylng or Agdcultunl ..., toad 
11&teda1e In t.provud solar drpra, ~•llU ~vndtr, Calcutta. 

-SOlar dryl"9 of hndu Leave.. 91:1We T_,,_lolJ Ind lhdew•nt 
hPertmlllts 0.1. ... -.,...ne. 

•aJmaat JD •la kllM tor dlJi .. Ullllft •'"' oapsltr .r ' cubic 
.. ee .. to 11 -*'• •*• ..,. .,.., wtellect "' • '• plaaee and 
"8we -'-' pnmielng te1Ulta. 

• 

• 
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-err.a' .. ,......,Ud ............. '-P••Me - u....i ....,.ti• u..,... 111t1•• 8ftld • ... ned •P'- 91111 lta .,uce-
Uan to -1• "'-•' ...... , Unlvenltr or laJ•"""' >al ..... 

91'•' fslll''-• f• Mla aoU.&e, IPL, - DeUde 

9Dedone d9wl1 .. 1nt ...., U.Ung or ,_....,laid dl8h ooU.Ctor, 
llG.t Hyder .... 

ttone1opment, DpUlllaatlan .... StudJ or eolu thenal ., •• 
_,. the linear •lu oancantnu.., lndhn JneUtute at 
T8Dflnologr, a.. Delhi • 

..... ,.u. .. or • •elar thane\ ...... gMWratlon ., .... ,_ wt. 
atnl area, 3JOU IDl• 0..., lneUtu&e, Vdbllh Vidy8negar, 
Wra, 81Jar8'. 

•s.t:Ung up or ult gHdi•nt eolar pond for ttw d9'17 plant at 
3-lagu r• eupplflng or PHO•• heat rn hat Htel' .,... ,_. 
...- ration d-.lgn (Phaea 1), GEDA, 18dodara 8ftld atJant DeJry 
08"1...-n' c ..... u .. , GMcld.natB • 

., ... ,_.i tu denl...-nt ot a •ion COlllPUU~ •ml •' thmwl 
Mhllvl•r ar "'1ldlnge, Tiie ._ a.ltd.. 

•stet.. r...-t •1th a v1• to cteelgnlng at.Mdnde tor teaUng 
or Solar The-.1 0.Vioaa, Jnd1M lnatltuu or T9Ghnol81Jt Delhi.. 

C!!!Cetr•»• el Myned lj!ll•tm 

•ru oe•raU119 et•• .net providing twat ln t•PB•tlln ..... ot 
t•JOOeC, pu•1Uo teGllgb oancentratlng c..U.ton •1th -
Uls e.lllklllg ._. llMn dlwleped tlw•dl .. -lndo-UI Aid PrOject. 

..,,._ t• 91Mr•Ung ate. t• •• ln a IUlc t•W, in ..,._. 
le ..... IMkU.Uon. 
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........ ._1,.. "*• rmdcatl• Md teetlng er ·-
tulle mllectee. "'- D .... 1 er EMIW Studrt ~weralty ., ,_, ,_.._ 

•J•Wlmtl• ef TAP aoU.ter ,_ pmelw haetlng qetam and 
,_ l'llP .-un at Uh. C...tnl Dlvlelan, OM. Srinagar. 

••••b•tl• a dlwlepmnt of lalt ~ ,i.u. ealar 
•U.'-8 r. lllr..., ••heating....._ 11, lndlen 
l..Utute ef T~e O.llde_ 

•11aw tma •1• ..-enc1 ntrl'9"Uan pl8ftt tor .. zno 
... rating ...,.l"ature, V•Uallll VldJ81181J• Dutdct. ICdn, ....... -. -

... .,., dawJs1111rt end tnUno or a pnaboJold di.ah collllctor, 
•L, ..,_ ........ 

.... -·· 
"" pr912- ,_ ..... ,.tme end ............ -- ., -- code•• 
•• 1-nDhacl 111 ..., .... ~ tf!!t. le ta ebaut 46,mo !01• aadcara hawe 

b•n !Old. W.. are oacutea thnu_. iiQ911Ci•• dnlg .. ted bf tN 

n...-uw aute ..,,~ta. 

•Pnpuatl• or ..i. ..-. otatm _,_., GDA, 1anc1a. 

•a .._., .. tll9 pnfD1•1Me er tM Illa ca111c .. , ,. lttlnnlty, ....... 
....... .... o.w11pa M or "'914 ..... •la -*on fWr appllc.. 
"• _... 1n .-.i .... ..-. •••••cu. m, DtlUd. 

• 
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19ltr l!frAMgMP el £n!IM 

.,,.., • .,.. dewl•PI rt er aptl-1 nr.tlnuow .. i. mllMrptlm 
Mhi .. ratl• .... dt-cDRdlU.lng .,.tme (dth 3-9 Calk 

Ultlnnl tr er .. ,_. ..... bnd, Ailetnlla ....._ lndl .._tnl&a 
ltiree~ er .. ,, llT 1111*•• 

•l•tallaUe 9' a '..i.n.t. chU1ft at Deihl ... 1111 .,._i_ 
...... - ..ud, ..... Da1hL. 

.. , ... Pg!,.,, 
•PttlJeot to •ftllJ dtarMtlw --or ..,ice• In the 11m.- hllla, 
.,...__.of ""91ce, D• Uniwnl\Jt Wllltal. 

•JUet pbllt tor exb&;tl• ef llhJl Alollhol tr. ~~ ... , 
Sotthm ~ bJ Solu 0.191, lblllkar A¢cultura1 ••uch 
IMtltute, Plldtlne 

-O.wl .... M or aols dlhydntl• .,etee for fl•ld tdala fDr 
...,..nU• or ga:J~I to pndua9 nm.n. &Jnl.nrlllt, or Paane, ...... 

"Som Onall•tl•, llTt Dalhl • 

...,...ntaU• or newolk er redlaU.m etatlaM or India, JfD, 
.. o.w. 

•stuc1r •' the orr1c1 ... , or th9 .,.. or n,_lbJ.e amne or er.ngr 
in tea pncelldng, llDC, ... Odld. 

MM or lt1• pem PE WP Rm'· ad 

In ndft to,._.. Ute agricultul'al elll•d end anclJ.Uur •Uvltl.se 

dUdn9 the 1"81• u81.•t8M• •• nUnd811 to •all end •llinal tenutr• 

llftd al• mplau1Md llib.,~•• to ..,-... llllctl oatti.. n. purchaa• 

Undel' the llDAt lftd M,AI. ...... •• h9avl1y eubeldl•ed. A9H11't fl'tm 

thw• lncenu .. ,., the Gevnw• hM el•• at'-Pt .. to lntr•dUD• •Jal' 

•nRIJ to U,row U. dell'J uld te aftt.cl-y. A ,.,._ or dellon.tretlon 
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t rant et u. c11P9Cltr •' saa l/• to ... t watar to a , •• ,...... ., • c. 
I 1..- er t11e apadtJ er 28G111 J/_, ta heat watn to a 

.............. •f88C. 

v.v· heated .. aaec la ...... ,_ --"lne .... cl98Rlng utendla, 8nd the 

lattee lllll be ...... • a INIU• f99de 

·- ... Ct!!S• 

1hl• CMtn ._ Ileen •t•u.Mcl to ,._ta llPPllcaUona ot •lar bchnologia, 

through Pl'•cM:t ••-•• ., .... -.tnemrlng •nd ....,.lopilri, teat.lnp end 

oentt.toat.l.• •f •terlala, '1•1d d••••traUlft U.Ung .nd ceU ficatlan or 

eala ••P•wte and 8'•'-••t.edal ...... ..u, Pl'W' 8"d .,._ 

at.ndOdl•U-. urengl.ng v.S.nlng cow .. .nd ••nus .nd prodding thlt 

,... • ..., 11'*• lie'- IUD Htri•at1- and lndwtn.e •ltn!n and auteldm 

•• cauntitr. 

At. pn•nt U. CeM• la fUMUlldng in a .... d In DlatrJGt Qlrgllllft, ~ 

"'• ,. ...... r.uuu. ,. ... c.tn ... llelno •• , up ., G9alpmhen 
Ol•wlot, .,, ... , ..,, lt le eUll -- oaneu..u .... 

• 

• 

• 
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1he concept .r ~ elawidt, dlnDU, hm ... uWtt lllthau\ the 

lntemmcllate t~t--tl• to Mat.nd •ahMIDal -•la bMed mt thl 

•photaweltdo• aff•t• It ha .... , pet..U.el in 111111.a •n U.n 1• ..i-tr 

. or ... .,... a gnat n•• ,_ elKtdoal _,., rw deo••tnU .. d 11PP1lcatlana. 
-

,.. • .,.t.e an puUaU.t.lr 81dted tn wrl•• tunl •l&a•U- • u., 

prlldde hr .,._dto gmMnUM or elNtdolty. 1-.1 ... phetovel\..1rJ ayet.e 

l•l• • •ter _....ta m llloro-lnlgaU• end dd'*1"9 •ter rAJPP1Jt rdo 

... _.. ror llhlp navigaU• at PR'- c1an lli&tJ radl• .net tel8wldon, cathadlc 

pJOtllcUM er ell lll...U-e -u.r ...ttorlng, ratlllaJ dgnalllng •c.iuts-nt, 

batU., aMqing etc. 

111• Pft98M o•t or photovaltdca being r111triaated in India la lb•t la 1oo/• 
per pule watt. It la aeU•ted that at e coet at ab.,t II .tO .. r peek aatt, 

eoi. ,.....,.lW• ••* ..-.&no .,.,_ ••ld baa..,. o•t arr.un ln 

c.....S- to tu peeeent day dl-1 pmp•ta• Thaugh tnltlal c•t• •• can

ef.clend hl"9 .,.,.., u .U.r eye'- bued Oft connnu .. 1 .,...., aaurcee, 

t•r _.. o-..uuw at a.nnt ~'°"In cnWn HMta ere• llhlch are not 

...,..., ~ elaevic •'•• ••nit 1e dlrftoult to tr-pet canw1nt1or»l fUele, 

and ..... ,.... !ft ••11 omPaCiU.• la nqulnde 

TM •• tn vtllluU• or u. ... dlvio•• will inc"•• with •duct1an tn 

pd•• u. .. .,.. Uohne'-lr dft•lllJlll•nt .,.. wwd .-oa.ou.n. lncti• .1.1 -

er U. '• cMtbln &n u. ••.M ta ,..,. d11Wlap9d p~Uw c11P9bllltr b ... d 

.. ......._.. ••hnl•· 
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•''•tl•• ur. and .. exbwlr ieu...i.. ,.._ ,_.._. 1111ce PV 

•Y•'- -t multebl.e ,_ lnsWlaUcn In rmete • leol9'ed areaa, 

... rt .. pm• 

Dudng the dxtlt flW J8U pJM, a CllllllMwlW png~ Of 19HarCh 

.ncs •-1•1111..t, pile& pncMJtl• .._, d •u•traU•..,. .illp1-nted. 

1h1a progr- Md to U. mvelapaant of 1nd1g~ e.ahnalogy fDr procb:Uon, 

cnaUan or lnlt.W 1nfreatnctun tDr the ......,.,ture, "'9tallaU.. and 

ueue. The• ectlv!U.e have bean ftethn dl.nnlfted llftd •JIPandlld in the 

•wntll Bve Yeu Pl.n. 

91111.a .. '" dlttn•t , ... 1• th• pra.r, ..wa.i •• ror .o.iu 
call prodUc:Um. Sale proJcte nlatinv to eating and dlroct1anal 
..UdltlcaU• of dllc• ..._ been ca.pllttad. 

•-. Integrated pngr- lft .orphom al.Ucon •o1• oeU. hM Md• 
ateadJ Pl8P••• Pluoa diJpa•lt.lon ~siUtl•• tor experl•ntal 1110dc 
h•• bun oatibUMhecl et lndi8ft Aa111eleUan tu CU1Uvet.lon or Science, 
Celoutta, llT, Delhi •d lillvenlty or POGM. ... equipment ha• baen 
ol'derm by NeUonal llhydcal IAbora'°~• BlaM GM llhiah 1a • ... ,._ 
Ual input to .-rphaue alUcan pHdUctt.an ha• be.n pn$1Ced in -11 
csuenUtln et llT, Kharagpur and Ille. langalore llld la be.Ing t.hd 
'•·it• q11.U". 
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•a.11pla- •UoM -- ..u ~ ... 11199 ... 
Id.Uri.• - or u. Id- ...., ~ "1ad .. 1n 
U. lewnth PIM. n. DIES hm pr ... 11 .. to IK 'IP a pUK 
P1-' fR llllcbg a 1&1111•• 81U.. 901- aella .... .......... A 
p19u.&..., ,..J•t dlm-nt ........ pnpend and r....ftllld 

te ..,, ,_ ,..atlale •-'•'- regudlng u. aq&dpm1nt not 
.... ln Ilda • 

.. •erch • .otflR ..,...._ .r PW tmhnDlagy Jae• phet..i.ctro
o"-lHl ..i. ceU., thin fUa dnb• ......, • •11111 ..... 
aalliloandlll:W -~lela-MICh - • .,,II lndlm dlMrlenlda an 
illphntatlw and 1-e -•llng, a,.-. dawltpilitlftt etc. .. ·- '-'.. ... ......... 

..,.. RID pngr- da• c.,.r• t.aUng and evallMUan or ~ 
•ll ,..,. end •di.eel r-9trlgaaten. lllPOH ot photowoltlllc 
Mdulea ~ 7 fald• ....r.ctnue i• bdng anenged '• 
purp .. or evaluatlan and trld in Jndl.n cmtd1U-. 

A ftv..,.m: latl-1 Som Photovol.Wc OlergJ Dt•••teaUon (NASPED) 

pngir- •• .......... 11, u.. ~ •' llDnoiC.., .. u .. .i o.rgr 

lourcee at h C•wel Elao'nnlca Ltd. llttlblltad tna lctllbn 1980. 

the uln •J•Uvw or the progr- were the ••t.blletmeM of pilot 

~roduatlon teoiUU.e '• ••lar oella • llCldUle• end "'9 davelapgnt 

lftd •onetraU• of PV .,.t_ re verl•• eppUceu... 1119 pilot 

pradUctl• hN led te Ute ••t.bll.,_,t <'r s-ractJDU• tac1lltl• on 

cG11M11:Cla1 u.... TM mhte.-nta ot U. progR • • .. • tollme1 

• r .. and9gr tor Ml• cella and llOdUJ.e pndlCU1n •• developed 
tr• ....,. •• '° 01 um•l .aal8 p~u ... 

• vau" or .,.._ llaw ..... dmene••v.i....., .,... n.u teetm 
""'"' I•.._. •tn ....,.,... .,.'- row dlrl9*1ng ••tn 8UPP1J 
w Ilion lnl .. U•, ..._, UgltUftl Uldta, •••tnltJ Udttln1 
.,. ...... I Id"" .... 
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- ,.. .-.- ._ Mir•d u one• • ....i ., t8chnleU 
-· II' •MPDJ8 ef ~ '"91 .... llt, ...... 
.._ ....... ,. .... u. -·· "'· 

• A Wal ef.., .,.t.a ... ...,u • ...._ tll9 lllPID 
pngaw ........ -11 eftd I '' 11her ,.. ""lRD..._ w '918 •••"'-' .a., lighting •ta. ., ..... 
p I Pint .,.._ ..S 1ot 1' .,. ..... 

.......... .. """'. 
, 

Uftlta lllloJl..Ur vl.U.0- ln lndhra Pndlt• .,... ft•• .u.r village• I.ft 

T-'l..., 1111ra l"9WlaU• er etnet Ughtlng uftlta ln wllbge Dft:ha 1n 

tit• "-'- Dl•hlet ., .....,. Pr ................ . 

A progr- tn lMWleUM et eala .-•ed atnd 1lQhta ln 2'0 dllagma 

•• Wc.n up dial .. 1f .... Ulrweh U. ln-1 El8cbltta.U• CorporeU..., 

state a.tncltr .._..., ...., .....i 1..,..u. or .- et u. state C.nt•nte. 

I Cink'" !Ill " lrd 

A Hntnl PW ....... ., .... Ma ..... "'9t.U.d ln tM Vil.late ....,_Je ln 

•d•• dUtdot ., .. '° ............ ,. ... , JO atnet 11""9 8ftd 

o-.n&ty 1¥ .. d eadio ..U. A PV •aW pr rtno .,.u. "- a1ao be.n 

IM~dhd. An ~ ,.og~ la el9D 11111.ng We• .. Sn •• 1pnat.lan 

"'"' .,,.i, EleotntuaU. C.,.•U• an r • .,_, .r 4 •&Ila.-. 

• 



____ ....,. _______ _.... ____ p _____ _,,..,.,.._F~--.__,....· ..., ... F ......... ___ -":>"">~-~~-~~---.-~------

- 15 -

A 9P9Cilll pnJct ,_ U. d1 ao•tnUma llllld ...-i.baU.n of -1ar ptmto-

• woltal.o ••te pmp&ng .,.tw m tm• up In u. stat. or Aide• Pr...,.. 
llhar, iJrlme Tmll 118du, uttu Pr-.8h 8nd .... t e.ng.l lay a st•• I tdatlm 

• 

•di lay tt. AdwlWJ INrd m °'9RW• 1lda prop 

fbld trial h being ................ arnng...U ................ ,_ ... 9llPPlr 

at JOO Plllldng ..te. 

• C1 "15Y D 5!'9 

A total or 200 PV ,..end dhst r-=epU.n •'8 .. being lnatall8d bJ 

Deorder.,_. ln utter Pr•-" Md llher. 1he PW pmaa- pda tor theM ayetaile 

.._. b9en eupplled •1th U. ....,_., •c! ........... of Diii. 1hne .,at.a 

.....,le unlnteriupted wlmne ot Tl llrOtldD•te ....s.v.s cllr•Ur ,._ llSAT-ta. 

l!!ll•klal 'rrMM• 

DIES l• nepanelble ter ngulaUng U. llllU.trlel.,... lnr11t lla.naiftg or 

••1• photovo1'8ic dedc-. 

- Dwdnl .... ,.. Cen\ral EJ.ehMica Ltd. (CEL) ... lnau11ad 
.... -.ut...-t ,. PNdUDt.l• ., -.!9• ..... .-u. ... la 
....--- '8 •"'8• a total oell ;llredUCU.M O.-oitJ ,,, 2* 
llnd llOdule pncgU• o...-ltr ot t.J5fll1tJ "9mll 1"'
LMlMM• tecllllol9w '- lie• lntndult8d into prcdlDU-. 
"'9 pndul:U• at CEL ... ..._ April llftd 0.01-:r t• 
_,,.t.d u W •• "'8 PHdlCU• at 11MEL dlld .. U. 
·- flt!• •• ...-...i, 'JO ..... 

ltaJ•"'-" a.tnnilca n lnat....m• Ltd. "- mo o aRHct 
pnduDtl ... 

• loth C£L llnd ltCL 8*o ouppUea tn ,....lWo .,.'- ,_ 
..-1.Heod ...,11oet1one Wee tel••tsr,... lllPPU. he 
.,, ....... ell plat,.._ .... ••.im•"•.Ulfth 
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'he .,..._ 11Wu.I 11J CEL n •L during U. ,.. 191S M U8 • 

tall-• .,.. C£L ma 

Weter ...._... s,.t.e '' JI 

Tl Md Tl - U""1Re .,.._ Ill ' c..-'1 LilltUnl .,._. ' -
ltnet Uohtl."9 Nu ,,, ,,. 
.,. ... ,_ .,, ...... dl plat,_ - ' 
lledlllea ter lettuy .._.,..., unlta ,. JOO 

OU.. .,..._ 17 ' 
a .......... Pl .,.. tor llather c,..Rtl .. .._ been aucc••ftlllr uMcl 

bJ the lncllm l:JIPIHllU• to ...UC. Sn 1• 16. 

~ 

• 

• 



- 17 -

Annex I 

"'' •t • •Is" •M9t.!d "' BS An "" yw • • 

DY. pf the Pfttt\ l!!!M\MM• 

• llncluoU• flt Solar Ir-au.a. br Mt •tel ltRl9 ....... .._ 
lo~ I b•Uen 9111111 dlncUwl ...Udllc.UM 

• Studlee • '91,..C.,.talUM 11U- f• pheto-
woltalo Siila • .., c ..... - ...... 11 ........ Delhi 

• Elmtr•""'1n1 •' High ·PGltr. i.. _, ..._ lllll..-utr. 
llllcen !lllt.bl9 fu Ida Cell D...SC.. ....... 

• Pol,uptaUJ.ne lllia• fnm Mce-ftulk llT, Khengpm. 

A!•rphM MMe• Mle Celle 

• D9wl9pm9"' or .lll•phaua aUcan thln ft.la 
•ln••U.. 

• Re•arch, O.nla.-nt end Pnca.Uen or 
..,..._ llU.• ... QIU. 

• 0ew1.,..nt of •..,..ei•• llUc• ldu Celle 

• .,. ..... "' or ... t9Ctlnlquaa tar production 
...-auon -.s •tft!99 or all8'19a rn. rt.co hulk 
ftlr P:r•Pdi"I ....& • 

• Pl'Otb:tlon ,, a.i.n.a ror .. sphoua allicon end 
polpl.UoM •Uo•U-. 

• lnwuU.eaU• • flJdle..,..ted .... ....,, 
llU.• ftlaa. 

•••el tr or Poona, ,..,. . 

I lie., -.ngelora. 

IJT, "-*••· 
IPL, ... Ddhl. 
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.....--· 
• .... , ... a. .... la.tarwel•.,..•••DS 

., IDl.r , ... ,. 9111 Varenal 
.. 

• ........ k ........ al ..... eella .... ...._ ltatel univ., 
~t- 118tal ~ ~taia. ,., • ..,. vw,.-gar 

• lel• fMllr C...n1• ................. _ Clar~ adv., 
.-lcdlldllDt. 0-tnm• in PMtaeboU.- QnlllcllpUI". 
ehelcal •lla. 

• Solar En(~ Carwanlan thraug" photo- I JSc. 9-ngal_. • 

·-~-.- .,.t... 
• ltudin llt-_ photGcMldcel converd• or MLS unlwenlth 

Solar Ene1tJ• lfddPID'e 

• Energy canw9rel.• 1n Photoel.otrac'-1.cal UT, Delhi. • 

•r•'-· 
• llT, o.lhl • 

!h!tno1tdp .,. .. 

• Dnelapllent "'d Do•natratlan or eanu.nmtor 1111,anl a..l"9nlty, 
....... 1w. .,. ... , ___ ,. •'-"' .... IWylftl • 
nral mPPllcaU-. 

• "'9""'91W. •le U.tdo '99r ,.. lmtll .._. Dhlndn Krlatd. o.wi.,..., ln 5und9ndt Vifta VldralaJt 1.1,-. 

llB!DWte 
• Dewlo,..nt or thelll09191'do _. ..... ,_ llT,..._.... 

•m (Md othn) .. ft01 oonwenl• - ,.._. II 

• ltudJ • ,_.. .............. ._ Uquld lhlveJl INnrd tr, 
Junetl• PlwtewelWo C.118. .. ~. " 
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• PhetawalWa S.1- ....... , c.n.enlen ..... Stal .. llT • ._Delhi. 
... illplMtatl.• ... 1-~ .....ung •tudl•· 

• lnvnetlgetl .. an ti.mer .-lcondUcton •1t.h ~bl• .,..u.c••• • ....-...iwc dadeee. llT, R9dna. 

• ChusterlzaUen or Clllllmwlndl...--MMld9 .., 
fDntatlmt or thin 11111 hetenjunctlen 5e1ar Cella• 
CdelCulnSL 

• tndl-Tln-Od• ..._.. tnterrsw lar• Hetero
JuncUan Soler Calla • ....._ 11. 

ucs, Clllc:utta. 

llT, ... Delhi.. 

• Oavelap:aent. or llon-tnckino lml•s•t canaentraton I IT, ft&dr•• 
r.r Conwerelen or IDl• a. ~.,. 

• Studt .. an lnP ..._.. hetenJuncU• .a.1er Calla lnP/ I.ACS, C-1cutta. 
ITO end INP/Cda. 

• Studr or Ternary cMlcophp.lte ...uoncu:ung ftm 
• phot.DWOlWD.Ur cttw •t.ntela. 

• De~ _.. d1Hlliltnt1Dft of 901- .... 
concentrator for Pa.towoltdc Panele. 

•wraltr or 
Raj•:~-. .. -.. Jlipur. 

llT, Delhi.. 

• FeaaibWty atudi8• •the d9nl...-t or_. erg.nlo llT, Delhl. 
o,. ealer celb. 
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