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H 1. Lead Acid Battery Life(1)

B Life
Cell Type Grid Type
Years Cycles(680% DOD)

SLI Pb-Sb 2-5 150-200
SLI Pb-Ca 2-5 20-50
Motive Power Pb-Sb 5-15 1, 000-2, 000
Motive Power Pb-Ca 10-20 750-1, 500
Stationary Pb-Sb 15 250-500
Stationary Pb-Ca 15-24 100-500

L Stationary Plant’e 24-30 250-500
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H 2 Types of Storage Battery for the Solar Photovoltaic Systems|[7]

| 8% 7R | oAl | 2] .
5% HH T |[B(Y) | vHE (UM A" By & =)
(Ah) {75% (%%
D.0.DI | 25°C)
SC 200« 1 Pb-Sb | 1200 15 © © |Watches, Street lights,
250 Small power supply
system
cS 15—
2400
Pb-Sb | 1500 6 ® O
EF 2500~ Communications
8000 (microwave transmission
optic communications),
NN 200~ 1 Pb-Sb | 1500 Power generation system,
2500 (+) Selar village,
2| ©) © | Bangalows
SCP 200~ | Pb-Ca | 1300
1100 (-}
KPS 200~ | pb~Ca | 400 1 © @)
1100
MSE 50~
3000 Telemeters.,
Pb-Ca | 400 3 © | #¥¥YAR |Optic communications
HSE 30~
100
NP 0.7— | Pb-Ca | 300 3 &4 8 | Traffic signals,
65 O Small power supply
system
Auto- 2~ | Pb-Sb 100 15 A A | Watches, Street lights,
motive | 200 Small power supply
system

Symhols show relativeness ©:Superb, C:0rdinary, A:High(7tA), Low(AJ=i%), Much( 24}

* FH Symhole& H27F (YUASA) ®¥ HIEY

& 12CT-2008 9] Slch, o] 3o Ak 12volto]H
100417+ $-2ko] 200Ah2A & F8uk s} glc}
A7) BAHES 9 15%018, $HL 35 30%2
i AE2 AMES o of Sydeln, B4 7HA
L& 1~2do|t},

3.4.3 Japan Storage Battery(3}

Deep cyclef 92 EF3% Fubdo Ay, F
b g go] st Bl Lol A dFe
T SLBYE sfdsielc), 482 50~2,500Ahe]
el 2H 11%0] vk ok, SALzE %3 7]

32

S tubulary 22 sh-okel 2 $E-E, &5 7|®
platey o2 -7 $5& AR, =T F
g AzE AHsiich A ¢3 A= D
kadch

Aed 1% WAAEAA 1,503, FWd £&
85%, 18] B7tA, 4 3%9 A7 &l

ol rlo

4. E{SFUNE SEPX| Huyg

WA Al A ot 95
ATel AFT 32U 2F 2HA Wk AL



By UM SHA|Y ATHUHESY

gk, & o] Hojob st Fro] M Hy A f
2)7b #19jok gk, oj2 ¥ BEE B4 HET A
Al 7]Ee MWEE B A s Al 5
o] o} g 742 B4 A7) Aegle WeAES
Nshe TP R vl =03 o Qo = o]
dAe 959 PV ALHE GEAA A d8s
=9 saA g

4.1 JHEH

4.1.1 43

13
—

B g3 2y 8
:  $FU~5%)% 43
H AP o] F EAe] F& ubwl k5o <EE
o] FFWE ojFdle ST Y 4 WAL
LolatA) slmR E&Ao] BolHAM By Ao &
olzl& wAle] olrk, webd kel Ee) Ak o]
2 EAE fAEEA Fa HAS AAlEe
7 Q4 ddA e ofA7A] wHsA| -
ghojc}, B4 7HAE A A|717] A gel
Aol 4 TF2 AHEEIRT AR Aol 1
Ztag Zdste Gl Aok =& ke R s
e Ao E 3 ¢ GEHE g8 dw ¥
< 7 & hybridge] 5o oAzrkA WHE A
st sl AAeldh, ¢4 JAA Hrrt vho}
E 49 AMSEA XEa ok #e
Z2 o9 7|9 FA, 7|% e F, tubular¥
& pastedE FERAo o} & F13 A
% st
b) 54 (Pb0O,) : WAHA] 4z A<l A
713k Whg-S dodle BARA SEAL dol
20 so]Z oo P 2 Qo] dHo, ¥
g21E $sA Pb0.o AMEHSFE w7 A
F oA gtES rhelFE W] ok A€ E
™ CBS batteryAbe #5490 &4 £3Q nfe]ag
olalel olxt 7S 7HA AR (PbO)4l granular
Fefjol AE-2 Abgsldon, d¥9 Yuasarls 2,
500Ahg- $&32 8 F3& polyester bandz i}
gro 24 $EAo) & wxo] dM AH}E By
shodch, = 3 ZEAC o 7hA| Aol o
g G¥E Fog A7 daelrh

2

o
@ 4
2 o
9,]

3

>~

RESHL 9% 108 1990F 10R

A7k H 3 sie

4.1.3 SEFe 74

ek, F#Le 2HA, A A wlF g o] F2
Wpolc, ik sl FEAE sk separ-
ator®] F5 ¥ SAo| ¥ d7= AP Y

4.1.4 Majfe] SR

G2AAE A R4 AL s A
sle] B a7} 47)22 air pumpEE AHgelA
ZrHer Adae HoxEe o) s LAol
Anl wE Sdglel FEAE Fole Aol Aol
.

4.1.5 7|E3=

A 2 AAE wEle 99dx] 2 S8
2719 45 AA 3 F9F 6z, Ay e
3 Az AAE FAE T,

4.2 Uy

GEAA = F34) Asdel 23d Fo] HIE
sistod glefA)7] Wl AHEE ERFE HFool
o, aebd RS AHgshe o)} He 77k
A0 ol ke o] FHolv Ha4g HA o
ste AS Erbestich

a2 19708 el EA WY dEARE
ol thd wrtx] B4 ¥ F8ot flons wy
A A" wfg AFE FAAo, UAY

>

33



ool
ne g v 494 2L stand-bySEE AHE

g3 ek g olzle] A "ok g9 AN
e A HE gl =E® Aoz ok, |
39, F2 dF &2 vk A

4.2.1 AaxiZg

A pTAA AR AEE STBN B2
99e 1% A ) A% QTN Ao

Fasih G433 &3 Aelel 9l
A3} Z2 separatore]| EFEHE
Aafde, 433 o3 94 U, BRY, o

0] $am, $3VE 2 A4S 7
AA e el 479, Fue T, 9
U, 223z A7HY 3 :

.

4.2.3 Separator®d

Hal wHAoR AMEHE ZHoZ4 Microfiber
Glass Mat, Microporous Polyethylene Film, Polyes-
ter Mat Separator £ 0] gltl o] 59 EA4 9
design & AU F#E He Wy, 12
separatord] free volume®] ¢k A3 52 sjug
3 2e) ARy $9 B4 o F8F J¥E
e,

4.2.4 B2 AT

ANast wpziA 2 S8 2717 AAE A
o] AZ3r} dojuprg Fwte) 7|9} HAe ut
2 AQzste] w7} b4 2 Aloldh, dAf A43
57 gle £33 Wy Ho ¥ w2 200AhY
Toltt,

4.3 3o JHLHY

34

dEo] A$ 1974d 79 B ARIAC 93
FSunshine Project 7} A)zt=l ¥ 19853 g] Aldl
Uz E7087] 7 (NEDO) o ofsf efofsitd x|~
elol Fwl Ax]o A7jsl 7wl RS ARl e
o 1989 AA AfulE <k $42millione] @t}
A9 Ry oldRE AAE e Yuasa,
Japan Storage Battery, Furukawa%-o] odsgiry
Yuasa®] #$ Qub¥ o EA 2,500Ahg o] giula e
225 A sgdon(10) £HE 26% AR
oA 3,6003], B4 AL 1dolrh, A £9 4
HZo glom 7hd 9 {2 wlg i A=A
g AF+E5 AL Aok Japan Storage
Batterye = W#|3 o 24 500Ahg-% 7HY k&
sl om (1A% 65% WA AxelA 1,5003],
A7) WA EE 4 3%elch AL gel Fejoln <k
2o wubde 733 tubular®, £5E A 4§
| Bu ¥F FA6H AHE-A| sulfationg HHA]#

P

A
late e} S A-8-3tict,

=

FF

Ao2A

4.3.2 O|F

n)3e] AL oA TRl N eFBLA A
2elo] g AT ANEE slem gler dAA]
o) FaAog od 909 ATl HT 1003l
Aeoz $35 smillionel A $43 622 Z7latedet.
Sandia®®d dF49 Gouldr}st Eagle-PicherAl=
1980 E] AP o] £x9] dokd wAd
Ay FEAR Y NS A, xS 80%
of wpA AlTelA 2,0008]9 %, &% 6 volt,
100AhF od o}3 & 7|Hid, ALNAY, &
= 54, by, Ay ol dg d7E
Sastelct, 3d7te] AT AT 80%S] WA A=
A ok 80039 wolF £EE zZe HWHAY $E A
Ael e Bau(12)stgon 4% F7h Rrke

S Rl 99 3 ATE ASsT st

5, ¥ Aoy
5.1 X7a AP

g Asdel B AdHE 94 34
Ha) wo) A1 Fasteh A BAAe Y 8



Ge o FAR vkl AA4S FEEAR P
A3l £l 7P7*°l MZEE A3 ok
13049) g AR LEG e A 7%
Halg AR WA &%‘éoﬂ 27 gle WEide

Ok
NEAR HolA ol 44" Aol Q7] Wl
SEAAY A Al g AR qe el
o BE 0% 9% =98 ASHololilyt o

2E Asde A 9 1gs PIIA 2
49 89 YAE dolE B A7) glolof @
Aelet,

wo|2
$4 27 oAz o slem
AT A7 s vk A

Alojof ¢
4% 47 1] o
o Age A

5.3 SEX| Hef ZHAl ZA

BEAAS $4 4 P wh S
=&l WAEE Wi F83 Apge] ARt o
golala gt 4 Aol2 sk A
Folt A uFoLVE S3) By A
iﬂrﬂ@_} T oAt gk Al AElo A9} 7o)

AR Aol agA] Eshd,
A% A4 PAe A% SRAE o] 3% o) &
olgtal ek, g FHA AA e wsfol| oigh AR
< FAAY nA A7)} "AHY WAL 9lern=

Lol ¢ 3 Atk abd walel g
7;]]__%0; 71—}\]3}0:] 7}2‘;];-10% T
Hho] Al A)E 5L gl et AlR)A
o] {‘—%‘4 7Hg Alg A e] gle e
s S *]6‘6}°%°F %

5 A
=S
hal

oﬁi a
o 2 lo

A

=
A ol 42

Ji)l

AP 19% 108 1990F 108

— - YW YHB XY APMYHY
5.4 Ay FHx|e| gy

efoFsial 9 22 Abg A 87t Frbske A
NAEA 2ela 1Y e AES SRl dA)
o HEAA] Hvp 1 s 7] 953 U2 &
AA7F 75w ol HsjA] 2 A FHA9
Auto] A= gt 2 ¢l 2A Na-S, Zn-Br, Zn
-C1'3) Redox flowHx] Fo] Slef, o5& wig ¢

S8 B4E 23 9lo) 2 719 AT Adlele
{2714 wlade] A7} sl A48 w70
£ we A7kl a7,

6. 2 E

Gppad SR 248 dge o

AT AR gk 25 AR A R A
Rzs] AR, 2 Aol WA A
A2RF 2 Sl AR BT, BE §4 S

A Hx WEAAE A4she oy WY 4
£ o o} Folop g Aolut,

Seldele e A WA E oA oA
olgo] AT Aoz WAl ouA F1& A
Agie) Aom Alke o WA A|adel A

® E 2 o ol

7o,
k.

& o el Abgdolth, oleiw ¥ FNA Asle
Fagel slold 04 % F8 B9 Faye
oh gl ek A,

1 & #

[1] Bechtel National Inc., “Handbook for Battery Ener-
gy Storage in Photovoltaic Power Systems”, Final
Teport, Sandia National Laboratories, SAND 80
~7022, February, 1980

[2] John E Manders, “Lead Acid Batteries for Remote
Area Power Supply”, Australian Lead Development
Association, May, 1987.

3] W.G.A.Baldsing, K.K. Constanti, ].A.Hamilton, P.B..
Harmer, RJ.Hill, DA.J.Rand and R.B.Zmood,
“Lead/Acid Batteries for Remote-Area Energy
Storage”, NERDDC Project No. 904-Final Report,
CSIRO Div. Mineral chem., Port Melbourne, Com-
mun.

[4] Hittman Sssociates, Inc., “Data base on Batteries,

Power-Conditions Equipment, and photovoltaic

35



Arrays”, Final Report, NSA 0600, Feb, 1981

[5] G.J.Naff and N.A.Marshall, “Modular Photovoltaic
Stand-Alone Systems. Phase 1"Final Report, DOE/
NASA-0207-1, Feb, 1983

[6] Y.Kasai, “Development of Lead-Acid Batteries for
Photovoltaic Power Generation System”, Business
Japan, September, 1987

[7] S.Sasabe, “Present State and Development of Lead
-Acid Stolrage Batteries for Solar Photovoltaic
Systems”, Business Japan, September, 1989

(8] Furukawarl, "Bl 24 A|2el4 3379 7|
uh= 8" Energy, 1988

36

[9] M.Tsubota, “Lead-Acid Batteries for Solar
Photovoltaic Systems”, Business Japan, September,
1988

[10] Y Kasai, “Current Status and Future Trend of
Lead-Acid Batteries for Photovoltaic Power
Generation System”, Business Japan, September,
1988

[11] M. Tsubota, “Sealed Lead-Acid Batteries for
Photovoltaic Power Applications”, Business Japan,
September, 1989

[12] D.M.Bush and J.D.Sealey, “Sealed Lead-Acid Bat-
teries for Solar Applications, SAND-84-0948C,1984.



