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.on of sohr energy Conséquently tlus contmbutmn refers
HoweVer a few words coneernlng solar

:Sth Lat;n Auerican Congress on Solar P.nergy. held in: Valpara:so
October 1986. Solar theml collectors for water heatlng at-
ic level:are used 4n rimost. all Latin American, countnes. S
ollectors are lanufactured by lore than a hundred local -

n1es of vanable size. Nevertheless many - of‘ then experience
rc1al d1ff1cu1t1es due to: =) a lack of strong off1ual~back1ng
. programmes for. the use of solar energy ‘(either at a re51dent1al
”"",level or at an 1ndustr1a1 one) and 11) insufficient nature techmlogy.

L E »-~l’hotovolta1c (PV) technology is by origin strongly related to the
'fgsemconductor electronic industry. “In both cases research- and !
, ;{developuent expenence a d1ff1cult start in-most developmg
f?*countues where well tramed people and specuhsts are seldon
’fexutent. o ; - L

DT X o - . .
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AP The analysu of the ,researeh act:vitus in Latin Anrican
e fiumversxues and research mstuutions where most of the existing

L work is being done, shows that in many of them exists a deficient
- scientific leadership. Kesearchers, ‘students and technicians are
T in general highly uotivated artd hard working people the full
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1 t:onversmn research and ippilchtlpns w111 help to Judge its
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W¥hithin this context the uportance»of both hunan resources St
ion and the. existence of dynamc purcbas1ng uechamsus becone
] ear.. Meanwlule it is the author s opmion tbat the -

ab111ty of PV specuhsts and tra1ned techmaans is the- key

issue for the future of photovol talcs in Latm America. A

L -

At present 1nvestnent in"soléf industry is not  good - | -
} bus§l:gss . mot only in developing countries but in advanced- |
' i;oﬁnfries' as. well. Meanvhile it is also true that an industrial 7
effort should be made if the' future energy ‘needs of mankindé are
. to be satxsficd._ In industrialized countnes solar PV programmes
w;re ‘established soon after the fxrst 0il crisis, their common
- charactensuc being a strong govemaent backing- in the form of sub- -
e sidws and markets for the production of this infant industry. . .
" These national programmes do not exist in Latin American countries,
" The necessity appears for the establishment of clear PV - .. = |
, ‘apphcation programmes at national and regional level that will
cnc,ourage producti ve activities in the field as well as the

/ A‘:I»dcntification of the local energy problens that might be solvad
o through the use of solar PV,




Y < s N il AR S N L ki MR A e et M. S S i a i

i;.';;ii.;:’pv RESEARCH AND nzvm.opuisnr, ACTIV—ITIE_S; w0 . -
‘The following descr1pt10n is certalnly not exhanstlve.,'lt;is E
:on_personal contacts, v151ts to laborator1es in dlfferent,_»>;
ries and the ana1751s of publicatzons and contrlbutlons to - - ¢
rnat1ona1 and reg1onal PV conferences. Anyhow 1t‘represents .

ne Research groups work1ng on photovoltalc -aterials and :}? ;,3?1;}
j exist 1n. Braz11.,uex1eo. Argentana. Colo-bnl Venezuel'u

- 8 - - B - = - noal Ty

. group in advanced PV -atertals and technOIOg*es in Lat1n mﬂnica.‘ s
’ ;The group has developed tecbnolog;es on single crystal solar cells \
’i'MIS s111con solar cells and anorphous p-i-n solar cells:. The naln
i fﬁresearch activities refer to amorphous materials of photoveltaic
:,nterest a-S1 H, a-Sij- xcx.u -a-SiNyx:H, a-S11 xGex H, a-GeNxH and -
' : “¥sparent electrodes Sn02, Indium Tin Oxide, etc. In the last
,;f‘ ejyears the: Laboratory produced more than 25 scientific’ ;
- 1nternatlonal publications, 50 conmun1cqt1ons and a dozen techn:cal_;«
7; reports. Other 1nportant fields of work: arekupolycrysta111ne solar' ,
R cells from up-graded\metallurgmal silicon, mdellzatxon of crystalline .- - -
SR and anorphous .solar cells and socio-economic aspects of solar -
’ 1 energy conversion. ‘The group is composed of five senior nnwanﬂnns
- eight post-graduate students and three techn1c1ans. It has strong
'f - scientific relations with american and auropean laboratorxes and
- cooperates with other research groups 1n Argent1na, Colombza and
Brale. i :




‘\iﬂ1croe1ectron1c Laboratory. Polytechnlc School Unlverslty of
~‘Sao Paulo,-S.P. -

v

eer1ng or1ented.= The naln research aet1V1t1es are 1n‘srngle,_¢:
1 ;polycrystalllnesand anorpbous 5111con cells as well &s- -
énsparen“geiettrodes.e One 'enror~researcher and ten post '

“the _opert1es of a-Sl H . and on the fornat1on of 5111c1des onto -
a»S: H f;lns. One senior researcher and half a dozen Jun1or

an_;sra2111an groups. Thexr activities are. ‘more or1ented to
terials science than to PY dev1ces. e

'liﬁ"da Jane1ro, R.J.
Tbls gronp started as a thln £ilm research group more. than ten
\years ago. It is composed.of one senxor researcher and nearly o

e~
f

- half a dozen post-graduete students and techn1c1ans. The main -
. activity up to now.has been the study’ of 11-V1 semicondnctor ‘

4;53;‘-onpounds and dev1ces. Recently some research activ1t1es on Ihﬁ
“have been performed.” - o D
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5, Departnent of Phys1cs, Flu-rnense State Unx»ersxty. NlteTOI R.J. S

kauodules “droduced t.here ‘are used to power- stand~ alone systems -

solated v111ages Lmalnly for 111um1nat1on and commun1cat1on

Gaﬁs ep1—layers -gTOWn by close spaced vapor transport have been ‘ Lo

uade., Some solar cell modelmg work is also done and recently an
. . a-nSi tH. program ‘has started. The. flze of the research team vaued
, ‘ovn time . but was normally composed o£ tiree senior researchers
aml half a dozen engmeers and techmcuns working at the pllot

.. Plant. Three to four graduate students work for thelr MSc or PhD
degree in. act1v1ties related to PV.




S ox 2 ﬁepart-ent of Phys1cs Center for Advanced Studles, Nat;onal
§ alytechmc Instrtute Héxico City, D.F. - T

near Menco C1ty where a new Solar Energy Research Instltute
establ;shed.h Approxlnately twelve researchers and students -
or 1ng 1n both groups.r‘ ;’7;,f~ )

VAT

'f~w,;A research team or1ented towards PV naterlals and dev1ces started
5 thelr act1v1t1es five years - ago/w1th pretty. good research fac111t1es.
ﬁsone vork has been done on a-5i: H films produced by D.C. uagnetron

CfsPutterrng._ There is elso some theoret1cal work being done on the vl»fl;;
;*i;felectronrc structure of and. defects in a-Si:H as well as on the,» B
O%f nodelizatxon :of polycrysta111ne/ anorphous silicon hetero;unct1on.
Recently the group. .started a glow drscharge-produced a-Sr.H progralle
*ln cooperatron thh ‘the Photovoltaic: Conversion ‘Laboratory, Unicanp.,
Braz;l. The group s1ze is about slx researchers and students.~ ’
~g2Q;A§9iic Energy Connission;:Buenosglires;f ::”;'4 .
A project for the establishment of a crystallime silicon solar .
'cell'production plan imolves  six researchers and engineers..
They ‘are involved with the engineering aspects of solar cell -
productinn.r The project received some support fron UN but it is
"; still in a p*elxmrnary stage. -

C - -




University,  Caracas.

”cIﬁStitute'of'écien;ific Researth,kCaracés.,:

~quaternary semlconductors compounds of photovolta1c 1nterest.

E \,_

Prcsent group S1ze unknown, B SR N

FRe
\

< .;i;.,jjx;stit'pte_' f‘or" ‘kchﬁ,icslmv4 R_esoeia/tch ':(INI‘NTKP.P)-.V Habana.

*Somc PV act;vity exxsts in this 1nst1tutzon on concentrators o
£br silicon solar cells. _No 1n£ormation available on group sxze

and other activities. S , T -




here are two other 1ndustr131 photovoltalc act1v1t1es one»-:;;<f,i l*;
,'1~and one in Argent1na. . ; : R 5

dutzon capacxty 34 tons/years.

icon waférs (ynpollshed up to. 8“ dxaneter) full product1on?7fxigff¥;f -

apac1ty' 150 000 wafers/year.~

k‘fila ’Photovolta1c qells and nodules (4” dxa-eter cells) full

s Thc conpany is currently exportxng sxl;con wafers to »he USA, <
Argentlna Indla and other countries. To a lesser extent Hel1o-
dinau1ca exportsalso ‘solar cells PV modules and syste-s ;, R

e

ln\a Técent study financed by the World Bank and perforued by

e QHOICIQH and Partners on the performance of . coalefcxal PV water T
' 2 P“ﬂpiﬂz syste-s. Hol1odin§uica and" a ﬂanish coupauy were. ‘out. of et
“62-international msnufacturers, the only two that satisfieﬂ the
quatity rcquirclents i-poscd by thc Baak." 'fﬂ" o R s

L

B Anciimm - Solartec S.A.

At prascnt Solartcc is encapsulating silicon solar cclls fron
~4Hcliodinanica. Brazil, whithin a technology transfer agreenent that - _
_“ foresees the fabricution in Argentina of PV nodulcs sud systems . S
awi'h (partially) Brazilian tecbnology. '

e




l,_saue phllosophy should be applied to promote the orgamzatmn - o

2.\st1ts of well known PV spec;ahsts to dlfferent Latin American -

laboratorxes for perxods ranging from one to several months.
These scientists should" help in the def1n1t1on of soundlsseanﬂt
obJect1ves and/or cooperate in the research programmes. “The.
of ‘Tegional PV meetings where spec1fze—d1ff1cult1es of PV i
rcsearch could be d1scussed., These meetings should combine two
types of activities: the exchange of views and news w1th1n the
Reg1on and the organization of short courses on the theoretlcal
and experimental aspects of PV materials and devices. '

7 A,f"_:sgholarshms for Latin American- reseaz‘chers allowing the1r f‘}‘ el
_'{;itralnzng in PV advanced technologies. These _scholarships shQUId

/ é_;}be granted however on the basis of’well def1ned PV programmes in

- local laboratories, i.e. they. shonld be part of a ‘broader -
’ffgeffort to. develop PV act1v1t1es. ' '

~




‘enously consulered znd encouraged. _ Tlus Centre should be the
1ce uhere reS’earchers anﬂ students of the Ll.ltin “American regiou' could

'Ihe analysxs ot the _
"tles in Latm A""i“ e i

g c_.»'.,,v S -

B. Gooperation Programs. L o } - S
i UNIDO should study the possibilrty of establishlng prograMGs BN
“ to help selected research laboratories that have difﬁculties “ g L
w1¢h~equxpment naintenance and with_the purchase of : tnexpensive f7‘f$af

;o ;tems like electronic components special gases; quartz. CE j“ ;:a( N
e 5 chemical reagents, etc.- The local unavailability of these P
_goods often provokes  the complete stop of the research activity . 2
for'long periods of time. The amounts needed vary from - 7'1“; '3“ S
laboratory to laboratory but 'bey do. not exceed 10 000 to ‘cc¥~; N T
zo 000 US dollars/year.- ,‘~e R S A R

e T -

f'f 2. The United Nations systen should study theepossibility of -
promoting "research joint ventures" between laboratories in the
- Third World and’ advanced laboratories in the industrialized . A
countries. ‘As an. example we can imagine a research laboratory
in Latin Americe coflaborating with two or three. !uropean groups
in a specific PV research. pror.anue being sponsored by the -

a Burooean Communities.






