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Recent Status and Problems of Solar Cell Research
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IC > ) 2 YHERES VR4 ERALI R TV BB
Eigmote. 1973 LR, 2Ebhic s Ak 8 i,
Frilffids % 10 f2LL L L B 7adnn e, EA
Bl ek o BFEECHEBETICARZE 6L, BED
SHROMB= AN —D | FiEaiBx CHbeasEL
TV B KB= 2 ¥ -2 BRHCFAT2HEBERLRL
7o BIHRRSD STRIBBMWHEOXE T r & 2 7 ©
i, 1974 FrrgETHEKVWTALZ - LT\ 5. BE
i, BToBABNCH TE L HRE L AT 4 %1990
~2000 ¥ CREFBTH L THY, KEE s BOS
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Table 1. History of solar cells and related

technology.
Year Solar cell Related technology or discovery
1839 Becquere] effect
1877 Photovoltaic effect in Se
(9<1%, Adams, Day)
1941 Si pn junction (Ohl)
1948 Transistor (Schockiey)

1954 Si solar cell
(n~6%, Bell Lab.)

1958 Vangard 1 (NASA)

1962 GaAs homojunction cell
(p~13%, RCA)

CdS heterojunction cell
196 (3 ~6%)

Semiconductor laser

Photoelectrochemical cell

1972 (Fujishima, Honda)

1973 -~ - = - - — =-0il Crisis - = = — - - - - —

1974 Polyacetylene film
(Shirakawa et al.)

1975 Valence control in a-Si: H

(Spear et al.)

1976 a-Si solar cell (RCA)

1978 Polyacetylene solar cell

(Penn. U. p

Industriallization o

1980 a-Si solar cell (Sanyo)

1982 1 MW solar power station Concept of plasmon solar cell
(ARCO solar) {Anderson)

»: conversion efficiency

FBfn 59 4 10 3 1 B (Received Oct. 1,

1984) (kM 3t)

* ERK¥EILHE® Tt (Faculty of Engineering, The University of Tokyo, 7-3-1 Hongo

Bunkyo-ku 113)
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Table 2. Comparison of properties of various types of solar cells.
(Revised from ref. 1, Tab. 4. 1-6)

© excellent O good A passable x poor

Type of Cell Q. s . _ Thin film : Wet type
(semiconductor) aSi: H sc-Si® poly-Si -V (sc)® compound Organic compound
Junction structure . pn pn P
(typical cell) pin pn pn (hetero) (hetero) Schottky Liquid®
Technical maturity A © (@) © A x X
S;g?ucuon cost & © A 0O A O o) 0O
Energy payback

time (yr.) 0.5~5 12~23 6~9 ? 1.5 ? ?
Conv. eff. O © (o) © A X O
Theoretical (%) 12~14 (22~24)®  24~26 20 28~30 st = =
Best at present (%) 11.6(12. 3) 19 14 24 10 5 11
Product level (%) 5~6 12~14 9~11 17~18 — - -
Durability A © O © FaN A~ X A~ X
Polution problem © © © A AN © A
Resources availability © © (@) O~A A © A

a) sc: single crystal, b)a sort of Schottky barrier formed at the interface of semiconductor and solution, c) for tandem type cell

carbon Hl ) Hz CZ-pulling
Siica ~2000 CMG—_S'., (SiHCl3) 1100 Qm ~1500°C
Sio, | ¥75% y.30% ¥.75%
WEB
EFG
Cast
1.509% et 2
HEM
[siH] [Ribbon] [Cast ingot |
l—(PH3 or BaHe) y.40%
Plasma CVD Doping
3000 | y~109 y.609%
a=Si solar cell | poly—Si solar cell

VISKBBEMC L 5EHTHAH S L kT, BEThels
BHTHAS &, FIFRRRFICES, REREIIEE
THENLTHS.
2.2 XBBtoEEIH

KT, KEXE2EMCRIIL, SRk XoT
FHBAENTCAERTAF ) ¥— (BT EA—1) 25
L THEPHCEBCEEIRLEF T SAATHD,
()BHle~v F¥ sy 7 (Eg=1~3eV) #EL, &
Maodic - Eib EoXEERM & (2)FBENHER
T A EAHSE, EABECELTHS.
EEABBEMOME & Bk v © Hhga Table 2
wh, T RENE Y = VRKEBROFH» b2
ANEEL B OFN Y Fig. 1 kiRT2. 1950 FRr s
ROl F o7 Si Mg ichng T, 1980 4 L) &
TELT pAVY) 2V (a-S1) BIOEEZY 2 v
BosKBEBwOLE Thh, BELEORERPK
BERBEOEAEEHIETKRE 7 r v = 7 + ORBRERME
s EAER S h s T,

AlGaAs/GaAs ~5 v 7 - f ABKBEMRE A7V —
VERR - BERSEE R X 5 CdS/CdTe #EAIGER bR

y.40%

Doping MG-Si : metallurgical silicon (~98% pure)

SEG-Si : semiconductor grade Si (~11N pure)

single crystal-Si Fig. 1. Process flow and material

solar cell

balance of Si solar cell production.

—Hrmmb I T 5. BAREED E FRABGERL,
HER LT A EL B v, EKBEHEOBRCHS.
BGERE R D L, KBEXA~7 AR L TRAIR
EoRE 525 Eg (1.4~1.5eV) & F L, BEER
BCHOBIFEE S K&V GaAs RO AR R T
hTuws. Lo LBLERAM, REoBREE, BUEFEM
FuAETHEYY a v Roeari i FAKEXRB
HEBIR BRI AR OT WS, L, Bk CIERE
Si KEEEM2 EMA T, a-Si KBEMIIV- 2R X
RTwiborR L, baE T a-Si KEE s
LTEDH, KBEEMLOBETHCHMPDER LR b h
5.
2-3 4£ER, IXb, BE
HRoOKBEELEER EHE= A+ OB % Fig. 2
. 1977 £ CRAEERL DL, BT e
Thot-DrRRL, 1978 FLRRIEF 2HUE 0 8%
OB LT W5, £, —aAffitkd 1974 Ficid 3
FH/Wp Tholeon, FEFL 1500 FJ/Wp B &
e, o 10 Fife 1/10 ITFfE T L. Led,
T2 AMEY VL 1974 EELFOKREB S w2 2
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Fig. 2. Recent trends in production scale expan-
sion and cost reduction of solar cells.

Table 3. Recent solar cell production in Japan.

Type

1981

1982

1982/1981
kW (%) kW, (%)

Single cryst. 641 (62.5) 624 (29. 4) 0.97
Poly cryst. 187 (18.3) 280 (13.2) 1.50
a-Si 187 (18. 3) 1193 (56. 2) 6.4
Others

(GaAs etc.) 9(0.9) 26 (1.2) 2.9
Total 1024 (100) 2123 (100) 2.07

FOPEERER, EREEAETIATR TGV, X
BRI, Faz5azxF— (CZ) BBim ks Si B
ROKBEECES Ar—12A) , b 3. BHED
Si KIBEMMME L, BiSH, S, 747 5> 2 &
IR CKECH 55, HEHMEREO S RTE O
TRHSHEOKEL =2 A2 METRRAD VoL, #
2 FZoffikkiz, SHOMRLEEROHERKICIOTEDL
CAERTSTS 2 L s s, KB, Table 31iR4 X
51, BOETIEREME SI KIBEROAEZETL
e, GRERETELT > A Si DerOZHEERTL
KT HEAPBEFC I OTET 5.

a-Si KB SZHIFCEEE LV, ZhixE
EHEREGCOFLVEEYHEL, ¥R LA X
%. 1982 s R ADO KB EAESRE 2123kW, >k
M RBA &, AR 24.6%, RAERM 73.8%, wi&eH
1.6% Thv, HEEANLED 70.7% (1 500kWp)
PHDTWHONEEDY. AR T 5 kB
BB D Bk, $1/Wy Do 25 Affilg (22 o — 2
Tix $0.5/Wy) TH b, Zhi3ER 1400h o — 27 %
Ex 10 F£/T5 & LT, 240 F3/1.4x10kWh=17 [/
kWh 0B HEMCHLLTWw 5. BEOY AT A2 R
PEER IHHE T IR 0ELRH 50T, Bk 5E
2 A MEDOFEMBAFEE D T, HEOHEKE LD
THHRREOHMELIEETHS.

Table 4. Forecast of world demand (or supply)
and price of solar cell modules.

1982 1984 1986 1990

Demand (MW) 9 30 100 500

Maycock  Price (¥W) 2300 1500 900 700
(1982) Production in L7 - 30 175
Japan (MW)
Demand except (1988)
DO7E Japan (;VIW) 32 125 500 2000
(1979) Demand in
Tapan (MW) — 125 30 500
Demand (MW) 9 20 40 100
DOE/JPL  Price ($/Wp) 7.2 5.5 4.5 3.5
(1983) Solar Cell/
Si Device (%) 0.34 — 0.36 —
Demand (MW)
C?{gg;)' (10°kWh/y ) - — 20 30
(MW/y ) >1400 >20000
Supply (MW/y )
NEF in Japan
(1983) Case 1 2.0 6.4 7.9 23.5
Case 2 2.0 6,4 20.5 2810
2-4 WMeTFA

LHtk, KBBBIMOEENEDL HVD R — A THNT
W DT DO FHNE, Table 4 12 fRm4% X 5 R
FHEBHCRHHIIC X DT /e h DE LD ERD . KBl
RoOMTREDOEM, AEEFLBINE L & OB
B, BENERSAZPEYRIETHLTHS. 12/
L, WIhd KBEBHAGEHEEIEFACRB LWL Z
EEFRLTED, EB2XRBHIRAELTOEEDY
HEVBHORECHS.

Fr=x ¥ - (NEF) T, 28OfRE&HED D
ERKRBBEBMEROr — AR X T 4 —FD T\ 59,
LN 1988 £ ¥ T 5 EMK, BUkv <10 70 EH
JEDOERBIR 2T 5 5 —2-1 &, B U 5 M 2500
oK AES TSy —A-2 T, Table4itix3T &
5l kEIEVAETS. 7y —A-2 T, 1988 4ELH
D BIHHEE N EEI LB R, 1990 f£1122 800 MW
/5 (5 Lt ERE) 500 MW /) ©E L, MK 1%k
5 FREMAOKBEMEEIHET S L LT 5.

3. MRFAROER

AR LAT EL7 > AR LA, Si KB D v
v PRI DEY L — AR T CRERLE TEDY,
F 4 —ELVEHRRBERX L LOSKECELTEL. BE
e EHTORTERSE L TCOEERTE L hiT,
BRoOKBEBTHIWHETNEbDE W25, Lo,
ERo s, KBBEHBOaA 2L 5~ FFBz &
AT, BAOREL UCABRERERLE G ©&
5. FRIIBEMOCARIRERZ LT L, $ko=
FAF - BRPREREOBENL LA THERERF LD
L% 5. KBBEMOE= A+ - BRI BIET 55
MU ROBEEY Table 5 1% L. FEEHE, 4
k2 A FOKBEMA Y = v (SOG-Si) ©DBE%,
B X a-8i KB EMhO B D CHMBE % O
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Table 5. Principles for the production of low cost,
high efficiency solar cells.

Task Process or material Type of cell®
. Process automation Larger CZ ingot c-Si
and simplification Ribbon p-Si
Plasma process a-Si
Screen printing compd.
. Material cost Cast ingot p-Si
reduction - Thin film a-Si, compd.
New material a-Si, organic
p-Si
3. New junction MIS, Schottky compd.
structure or Liquid junction compd. X
process Wet pn process s-8i, p-Si
Hetero junction compd., a-Si
Tandem a-Si

4. Concentrator Mirror, Fresnel
lens

Tracking system

Compd. (GaAs)
c-Si

a) ¢ crystal, p— polycrystal, a-: amorphous,
compd.: III-V and II-VI compounds

2, HRBEBEORREEDTH LS.
3.1 #BRFR Si AWMEt

Y. —MEC ED 5 St K (EME ST v - —
~ET) 2 A OEED, BERRTH 60%, % & &
VA VEITY 40% BlkEnh, Si FRoOE=2 A b 8
BEORENRKOBETHS. FENBHOBME Si
(SEG-Si) (%, Bife£iRT#H 4000 t/5E4FE X T
%0, KBEMCERIh,BEREZCEX T, ¥8000
/kg BEDO “BHEEDL” THE R H 5. Lin
L, NEF o case-2 & XaFHOX 51, 1990 FEic
280 7 kW oXFEBEHRWEECT T, REEO 70
% wERHERBEO o\ a-Si KBEBHIcES & L T

HEER SI ¥ V5 e L 0BERMIERRIRT
Bh, =2 F-—HEORE I rrsvF VvOXEET
RHBER~DF|E LR BD LT 55K TR Y S
», SHBO KB AL £y virdaE (Fig. 1).
KEEEMA 511, IC 7p Ll oY#EhF A 2AHizLo
R (~11N=99.999999999%) % N¥L dHEE L
RO T, HMER 3~6N o 2 2 MU EAX B
KEBEMIF >V 2 v (SOG-Si) oBERFIEH Ih
T3, SEG-Si Yrue 20K B 4%, SOG-Si i
77 m -3 54 DN Fig. 3 iRt

KALT, EHEFREILED L&D 7 ARS8 (A)
BRI EHRERE (B) L35 5. wiFREMt
HLTVER, 2EBOBRTHABRYGHE= A MECBRA
2B 5. SOG-Si s Xh 5 §10~15/kg-Si o (i
KEXZRTHZ CIRELRORS. bz, 7
vy YERELa2=F vH -1 F (UCC) Bl
F ¥ - EEREEE (NEDO) phic x5 1000t/5 7
7 v b DALFETFHIFHEC D < BEfHL, =F A+ —
PGROBWTIBK (FBR) Fr 2% HL T, Fh
Zh kg-Si %7-n 4827 [, 5398 [ (FEkv — < v
AL 10698 [, \Fhd 1984 E<— =) »EHEED
bhTuws2,

1ERo&E L EEERI X 5 SOG-Si o@lEir,
iz Na,CO;, MgO X% Nz T 5 Af#EE L, v
—F VINRE BDTHERE LY ) » 2 ER L T2 Si-

Y, AREGCER 15000t o Si¥NBEETAHZ LR emens £ HEIX LD, WREKD MG-Si 2 —» —
e B, Th% Elkemil, 2%\t Dow Corning #, NEDO
S:rierl?enr%a! Intermediates Process name
Cc HCl Hy NEDO
A (il)(z;) Hemlock
PL
FBR) ucc/J
Na Westinghouse
Zn Battelle
x SF, — SR
MG-Si ,]-' SiF, [l Motorola
. Siemens-D
B SiO, C Purified Upgraded| extraction Elkern/Exxon
' i ~Si . . A : Purificati i int diat
(sand) leaching Si0.+C MG-Si s/1 * leaching Dow Coming S:Iriti c;ulsgc::?ofaseuus intermediate
Al T I/t :slugging  NEDO Fig. 3. Various approaches to solar
| /g : gas blow  Wacker grade silicon (SOG-Si).
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Photo. 1.
system.

7o & TR 4 OB BT 3 B s T i T 529,
Sfkh S EWROMES TR T, #E T8k
(HEM) XA KBA v=, b, BIBATAALREY
PLE LT, HRDRORY A S R FRT L E
PEREINTV 5. EBEETE, BT X5 Mok
ENETELOIRL, VA VORI D ME
DV Si # B L3459, Photo. 1 i@R3-3E T,
g 10 cm, JEZ 300~400 pm o Si Y EVHELR,
IHARAWT 9 =10% BEOE AR AEINLTLS.

A 100 mm-wide silicon ribbon growth

BT, ©5 39 2 AR A vor—+ BICERE

Si AT CHEESER{LT %5 SOC (Si on ceramics)
% RAD (Ribbon against drop), Zh % L —+ — Tk
ik xas RTR (Ribbon to Ribbon) rusiohb$k
dbEE IR TS,
32 PENLZ>R2UOKEBEY

NEAEM L b KFLT =L > ALY 2 v (a-Si:
H) o#Ei1z, —cx, v 35 v SiH, 075 X=CVD
CEOTEBRS. ChIXBER A 13.56 MHzo 55
) o, KFE (0.1~1Torr) o SiH, » A%#EA
LT7e—KESBL, TS5 EREY 3000C BF
T LicER ETES - RIS HETHS. B’
W SiH, & B.He A ®myRINL, &AM, PH; WRnolE
e — MBS BEYIT S5 = L2 Lo T pin(i=intrinsic)
BELABTHHTES. a-Si: HizfeRkoYE8Ekow
B ThbbRIEERF LR OCKEEEWEICT NET
RO v VEEERE L, pn HEIWRETHS L)
ExHRENOELLFMETHY, KED SreAr
LBER (1975%F) #%, BHRKEBETBEBR~OILARRAAL

bhte. ®PIO a-Si KEEEME RCA #CK) CfEbh
7ohh, TOHOBRMBAECIREARTEEY LY, EA
DKGEMAEED @YY HHLEEDT S, ZORHD
B oOWTIt, SROBFHD B 50T, FHiERCi
B L7 B o A LU e

(1) BE¥:1W, o BERNO fFLICETS Si &
1§y 17100

(2) B :#52, AFVULA, BYFhELES
B

(3) BES e i CER (~300°00)—>=*
F—HEDI-. HEMLL A S

(4) w1412 kERE (1000 cm?) oFEER
RN

(5) wrlE: ~Trlh, 2 vFoR, £FEL
CHEADEER I ADY B2z~ AT S x —= VI
IOTHERLTE 5.

(6) ZF#mHE :/pEH (<lem?) T 117, @it
Ltz T 5% BE LR 1/2

(7) WAM: @O BEIC X 541t (STAEBLER-
WronNsk1 ZhE) #3958

FE (1) ~(5)DF)Hiz, a-Si kKBER X BIHE
LThd<ChicEEXAL, (6), (7)05HRYHET
LEMBRIC Lo CREBHY S FEOIKS R TE S 2
xR LT\ 5. Photo. 2 @ RERAXRBEEXE X I
KB ERELORELE T,

a-Si KB EMOBRERSRIL, BET 12~147, %
v (B Bt 18~24 9 L BREL bR TWS. &
DIBAY BIgTHERA L, HeRT Lo/kEsD
BEXVELTHLSINPBETHS. o AFHc,
AU FHE 7 (BEg) N RE S KERED v pHl a-
SiC:H &, »s\ - iaXdmat s BEEEcT hicn®
BREREYHCS L OoRSEIENrD R TS,
%40 Eg #B+5v) 2v7rA (SiC, SiN,, SiGe,
SiSn 72 ) HEAAbE, KBXOEHFIBEXS 4
vF AL EREHEI TR TS, B a-Si:

Photo. 2. 2 Wy, a-Si solar cell shielded in a glass
roof tile. (Prototype made by Sanyo electric Co.
Ltd.)
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glass TCO p i n metal Leflie Bl BB Ui GaAs S5 G © « ATl
p<<10% CTHot:. GaAs FEHtbkix HF A[ED Gay.,
LI B A o AlorAs B, H5\EBIEH b VoA FBREAICD
' w202 Be- _\// 7, ¥ GaAs 0w R LE, FRIB %=,
hy; \/\\L/—o\o—/ 7 F v S EFUIAZE LT GaAs EfivEII L, L%

oL 5

1. Light reflection 2. Light absorption
3. Junction voltage 4. Carrier recombination
(TCO : tranparent conductive oxide)

Fig. 4. Some origins of efficiency loss in solar cell.

H L a-SiGe: H ##H & &4/ 100cm?z 3 ED+
AT 8.5%, a-Si: H r p-&fhdh Si ZflAEbei:
0.25cm?z o 2@rAT 12.3% Thy, BAHR L b
s h{EL (Table 2).

CHYE L BT ILFOMREXFARCHED R T E 1
FAA A ROBBIC L OT ERAHIT T X4 a-Si Kk
BBt BRHEKL, KLk gk chs. 4%0
breakthrough = & >C XER /s ik, a-Si: HfE ik
FAHERAEXERIE, 4+ ) Y —DER - INEHRY
tFr &, ThbLEHEATOE D REEM (A
PR BEFCL D) BEATTA A5, %1
E7 e AT, BKEOEEL, 2@ oL, SHAE
fbicEpRd BN D, F¥EFH{ (STAEBLER-WRONSKI %
B) OB EAEAED T, FRCRER Y 2 Db
BEERIE:, 753 A<RInoE#E, XCVD iyl
WIRIGEOBAR, BEo Xl v HEMicd v 5720 - a
Vigr, {LFERLEBICHBET AMENS .
3.3 {LEP¥XEXHE T

GaAs 3 KBEMCHE L7 EgxFEL, pHl,
DfIEFHE L TE, AlAs L OFEHFC LI>T Eg Ol
HMLTEETHB. 0% L EoECEHBIER () Lk
HELAE TS GaAs h28E5K LU AlGaAs L p~F
B VEFEHEA, EXHCHEL TSR, BEERE
Bos i 7 7o oM EFSERBIERICIT St e 5. Lo
L, GaAs Q@ BEEERM O EHRC, 1m 0EL
THHOKEBXERINTE LD T, BEEKLTE=2 2+
xR 5 HEsr it dhie. Mo, W, s —Fvinto

n Fl~

BT B HIEEEIEE: 1, 9 =15~19% 238 5 hTw
5. MEERESEE LT, Ga(CHy)s & AsH;, AsCl,
TeEwHmAELL, MBENETEIF - a3y 0
HEx175 MOCVD (54 E CVD) »niEA Ih 5.
M-VEb5mEEE X, fic InP (Eg=1.27eV) /¢
EPRE IR TV 5.
L&tk c Si it c& s EA KB R
WD 5% L3y, Effits CdS #XHhETHLDOT
BH5. AZBEBRESLATv—ETlEbh 5 CdS/Cu,S
BELSHBHRIR TS, Cut M4 Yol X
LEFOHCCHE,R S, pEic CulnSe, 2 CdTe
HRAWDEABRMELRT WA, KEEOEREBBCHEL
feA 7 ) —VEIRI - SRS X b, BBRHRK 8.5% o
CdS/CdTe &4 G KB EMAME HID, KL<k AL
REhthdI- L 5ThsH. 72750, ILEWEEKL, *
NEARECRERECHEEOB L ONE L, KHEE
ERbE~DF o, 7R BBNAD D,
3-4 EIUNWH, FRABEG FOM

B LEA R 2T L R —fED Schottky [EEE
PAET, L s EREBYHLGHLE TRLLESL
BRI T5 L KERENHE U % (BECQUEREL ZHR) .
B 7o YE kL BRI OB L EHE TR, KoXn#ic
LR AHMF =T A F — (KE+BR) ~DOEEEHEL
I3 (K% - BIBDER). “hx BEFEREHL,
BRI NF—DRE LN LB E P RBEOWBANEM -
LTKAITAZ &L 550,
JRERNCIIBRR S KE KD HBT 512 T n-CdS i
ET, FEBECRBEBEEATOBRM (CdS+2h—Cdz+
+8) CELEE (i) OB S X bHLrE
A WKW S/NaS 7e Lot REmz 7o b,
FEERE Y By TREBOMEB s L CR#ET 5 K400
fThbh T s,

Table 6. Research and development tasks of DOE (USA) photovoltaic project for 1984-1988.

Research phase/Task

Five year goal*

Materials research

1. Single junction thin films

Increase the efficiency of large area (>50 cm?) single junction thin film

cells to 15% using polycrystalline materials and 12% using amorphous
materials and extend cell life-expectancy to 30 years.

2. High efficiency multi-junction
concepts

3. Innovative concepts

Increase the efficiency of small area (1 ¢m?) multijunction crystalline
cells to 35% under concentrated sunlight and muiti-junction thin film cells to 18%.

Conduct research on promising new cell materials, devices, and

conversion concepts.

4. Silicon materials

Determine the feasibility of processes which can reduce the cost of

semiconductor grade silicon to §16/kg.

5. Advanced silicon sheet

Increase the efficiency of small area (1 cm?) silicon ribbon cells to

20% and increase their growth rates to levels needed to be cost competitive.

— 2 —
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Table 7. Representative solar photovoltaic power
systems in the world.

Location (Sl::&}e) Builder Remarks
USA
Hesperia, CA 1000 ARCO Solar Operating since 1982

Carria Plain, CA 16500 ARCO Solar Phase 1: 6 MW, 1984.3
Phase 2: 10 MW 1986
Under construction

Sacrament, CA 1000
(SMUD) (100 000) ARFO Solar Ultimate supply
Boé";‘go Springs, 4 800 gg:zfd energy nder construction
EC
Pellworm Island, 300 AEG Recreation center
W. Ger.
‘Kéthnos Island, 100 Siemens Island grid
Chevetogne, Bel. 63 IDE/ACEC  Pumps and lighting
Mont Bouquet, Fr. 50 Photowatt TV emitter
Terscelling Island,
Holland 50 Holec Marine school
Japan )
Tml(l)t b 1000 NEDO Central power station
Ishl!hu a 200 NEDO School
chihara 200 NEDO Distributed type
power stati
Hamamatsu 200 NEDO Factory

a) Construction started in 1981 FY.
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(a) 1| MW power station at Hesperia CA (ARCO Solar)

(b) 200 kW ‘Solar Breeder’ (Solarex)

(¢) 5kW Photo+25kW thermal hybrid solar power system
at Sakamachi, Hiroshima

Photo. 3. Appearance of some photovoltaic power
facilities. ‘
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