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Commercialization of Long-Life Phosphoric Acid Fuel Cell Stack
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Toshiba has developed a 670 kW cell stack assembly (CSA) for electric utilities as well as 200 kW and 500 kW CSAs for
on-site use, representing the fruit of 17 years of efforts for the development of fuel cell technology encompassing cell components,
cell design, and the cell manufacturing process.  Fuel cell power plants using these CSAs are now successfully operating at
many sites.  Many of these plants have exceeded 20,000 hours of operation, which supports the projected operation goal of
40,000 hours for commercialization.

This paper reports on our recent activities to achieve long cell life, higher reliability, and reduced costs, and the results

achieved.

MELIE, 1978 IS ) R I D B IE IS A IS 55
FULZzo LK, S Tolichdin & L TmiE & Fon
5% 105670 kW OsEilZ, F/4 4 MIELTHIE
T TilE T % 145200 kW B L0148 500 kW il
PZEL 7o EIMAMRISBELEL 7 Z > FOLEETH L 2
E s, BHIBICER U TEEHEDN B X oo 2 MMEic
RN L, &AMt~ 7254 % Titatz,

Z T, AR EREG L GEITE M o 2
fE), A I GRS - SR b 2 IN%), BE
T A GO 7 2 S S DI 2k & ks o
WTHIAT B,

A S OBAKRKIRAREOSH

HRILARIBRM E  EOMEREH i % s e L 7= 1%,
1981 4E121X 35 kW D 1 B2 BUEL 72, 2Dk, 20—
7 A bt S L CHiFe R 2 Fida, 1986 IS I3 INEE
%Y 1,000 kW 77 > bR AR (125250 kW i) %
SEME S, TR Ty R £ 5 T I SR B L Tl
&R T -7, ZOMFRTIE, EilbAKE D & X DBRENE
WIEBL 77> b L CONMARTT— % 28R -,

MAklE, 1985 AEIZHREHEIRO IS b v T A—ATH D

42

AR BEY

o LILIERE TN D
(250 & &HE)

LA DAY E L (BIEE)
® HURHLAV ) S L (RER)
® D ET E AL A HLEE

B, CILOERER PRI AIRS, AR, TERPEN, &
fid SHLD L F N L — 5 85 ORI A A L TS ERUE L TR
HiET 4,

Configuration of fuel cell

AKIE UT # & DHERTIFC 4 A2 FELL, S &
DFE TG - B ENB OIS & gL 2 e Lz,

Bl Bt RORAHS

ELEILIEE S A T A0, RIRAIROIER A 2 212
TS T B LA CGEIES & e LTS3 2 15 (i
) A% B, BIAAROREE 35 L TR E B,

WF L Ea— Vol.51 No.6 (1996)



R &k & 2 v, MITERYE DR AL ) 7 5
U EN, KRALDENEHFRKENZEEFRLT, 1§
WA A AR TIE S DA TG 20 A 27 ATy 3845 % i e
LTvd, —F, BEMNERICBENESRIARTHY,
TR L 2 W L T v B,

EiAKE, BROEELERN L OEkEns, HiE
ik, FELIcH2b B NG L TOIBMESIRTH Y,
FO—HlE N B, B1ICRT LIS, ok
AERICIE A KV BRIy 2 fliliiAtd 5o

ARNEES S EH L TERLLDTHEA, HE/IFC
7N —T HEH TR 200 kW (PC25,,,3 ) —X) 25T 5
BRTBRIEZRNL A, AROFEE, Lotk ERs?
g, BLRNE S TER I EXETLNG, —
Ji, BENIIRER KA E A B, RSO B LA (L &
ntwa,

| Eith A AR OBES

4.1 (SR EADOEEH

PREVE DS 2T 2 12H D, 2 2 TIEMEIEL
B X USRS 2 IC T ERINER o 1T
37, BOEE X ORGSR BE T 2 EEMERN IO W
TiE EEMENET L TORT S,

4.1.1 RBESEE EAORES  EiboT 2HH
FHEIRFOREMBTh B, ) vEghicEIn ok
DBRDBALFREIBIC X » T s DIREMEAIR2I2TE
HaAEL, BMIICH 2 5 i ki e B
SEEAMIE T3 5, R & AT & DOBIRIZ D W
THRL, 2D % BEREREDR L 3 ZHOKIEORFEHM
Bl L Twv 2. BUEMN L Tw 2 o &R
FEEHE 40,000 BEFIDL Loz 2 s s 2 & 2R L
Twd, —flE L TREMBOBRRELER2 SR,

100+

B % (%)
T
|
I
I
|
I
I
]

1

I

1

1

1

1

1

|

|

I

I

I

I

I

I

I

I

I

1

|

I

1
-
=
&

40,000h

EEEAE ()

0. BIEEROEARABER  NEEM T TREMEONE
47\ 40,000 REI L)L Fi 4 ThH B 2 X AT 5.
Typical results of carbon corrosion test
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Evaluation of voltage drop phenomenon
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Catalyst sintering phenomenon
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Steps for evaluation of reliability
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Specifications of cell stack assemblies

HERT T b RHEBHH 200 kW 200 kW PAFC 24 HEEHE bL—2Z4
AER i A At 1,000 kW 4.5 MW |,000 kW
I MW 75 B 752+ A F A b 75 M PPy
TSR (TFC-200 %) (pc2s,,,C) 7S5 +H
E (1990) (1992) (1995) (1994) (1980) (1987)
Tt E D (kW) 670 224 225 574 240 260
75 FAOBMOFH 18 | I 2 20 4
SEERE F (MPa) 0.85 0.0 0.0 0.0 0.36 0.71
AR Kk % K’ % k& * A KA K’ A
LTk (em) 100% 100 80 80 80 % 80 100X 100 60 % 60 65% 70
() &ESF PAFC #84 : ) »EARIH S RBIATHIREES
800 FWMIE B L A ERORBEMEEDOERTIFIC I 6T,
BRELE IR R I DB RS 2 W2 e E B 2 %, RIS, TE
801 A SR 2 MG L 74 4 o PC25,,C (200 kW)
R DBEMWARZ A OHMTEGET L, Wi oA FOEHIC b
= MWy EHLELDTHD.
@ b, G CRRIIC % 2 BIREIEO KRS, Vo2 I DK
E“” Bl VDM OWTIE, T3/87 MEB XU ME
- D—TEELTHNHLIATED, HIL1 MW EOEIRDOM
L a—bAZ v 7k BHGTERICH B,
ssol WELEIL 7 7 > b DL T B 5 BibA KIS Hi
B DN e 5T Bh%, SEARBZIC b 2 RkEEATF K
500 ¢ L . ' ‘ . Wit s, SHRIZERMBEDOEIICA S, LitTld, 4
5,000 ; : : ; . i i g
10,000 15,000 20,000 25,000 f&& %fﬁ]%ﬁ@%j} %*H‘_%LL-CL\ <wfﬁ.—c‘.$)60
REERER (h)

®7. AvHA bEOBEFEORFEL  SROERE T T

Mz~ T BN b b,
Typical performance decay curve at on-site plant
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