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Constitution and Operation of a Molten Carbonate Fuel Cell Syster
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Abstract ; Korea Electric Power Corporation
(KEPCO) started a fuel cell project to develop
alternative sources of electric power because of
the rapid increase in power demand and global
environmental problems. For the development of
a molten carbonate fuel cell (MCFC), KEPCO
started the project in 1993 to develop a 2 kW
MCFC system and finished it at the end of 1996.
In this project, ASPEN' was utilized to design
the 2 kW MCFC generation system. Based on
this simulation, a power generation system was
designed and installed for operation and a long
term test of internally manifolded 2 kW class
MCFC stack. This stack has 20 cells with an
effective electrode area of 1,000 co. It was run
at 0.84 V and 150 mA/c¢ and was operated for
more than 3,250 hours continuously. This paper
describes the system configuration and its control
and measurement units. An analysis of the stack
performance, the effect of gas utilization ratio,
and the stack performance requirements are also
discussed.
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3~1. MCFC &3AlA" iR

AaHA BHA2EE ZA HVE AN 9
BAx2d wgrlag FESE dEAEA, 29
I A8 DC H7IE AC AVIZ2 d8Ay = A9
HEgAet Ao ® AFALYoR FHAEY.

¥ 2 kWH MCFC #Ax2"de H4EA2de
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1) 29 A% 1 650~700C
2) 3 48 3%
3) ABNE 24 0 H, /CO,=8/20
( H,0 10%)
4) AR 7ba 24 1 Air / €Oy, = 70 1 30

(0, E7Fs)
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¥ MCFC ZAANA”dMNE d7godA AHA
o2 MR A3HAH 1,000 ord GHHAE 20v)
5T MCFC 2=do] IR o] A g
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R33ae An ¢ R3IZA F(502 Uyo
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2 &gt old 2 kW MCFC 299 AF-AY
ZAE 3¢ 4-191 Yehaid.

28 227t 650Ce =23l 196 Ay =4
3 B2 A 2161 V olyen xRz B
g F7MNA AR} EFEAQ 150 AdA 2499
AL 1652 VEXN 248 kW9 H&8L RAFg
o REE3sle] glojAq A €W 100 A A
4 1765 V, 50 A9l A$ 1961 V2 2319 ZF7}d
wet Age) F7hFe] AT EBF 2" Yo
o] SYAA AYREE $37 St o A
AEXY FEAX) F7MEE 4L 29

L ol ol

-]
® -]

]

Power (x 100V)

— 4
;. /
4
g w d
s e roe s
R 72%027 % IR/ ORHD
0 Oicart IO/ TeAY do

o

o ) © ®
Curent (A

Fig. 4-1 Performance of 2 kW class s
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AHe Hx& vehlm glth ey 500 Az of
-'F—rEi" Aol 234 ZAHE ZF¥E Yehdz

td A%5Ast= No. 11 @9dx9 A5A87)

Fa% dlez Ha o

EE 1,000 AH7HA Qe ALEE F I mVE,
o 1.1%9 A AHaLe UeUm Qo] $58 A
€ BAFgoy 1100 At olE ojatzieii e
TEFEY AR 18l Ado] Mol 23

o

f)l

-102 -



22
— e e v P & -
2 2f , PN .
la \’./‘\
3 w8} a s & . -
2 16 ’——-—W - el e,
2 . Poad
>l - -
3 . -
8 12F- e 21504 -« "
B ol —e=at 04 . M
8 4 at S0A
v At A0A
6 s

[ 500 1000 1500 2000 2500 2000
Operation time (hour)

Fig. 4-2 Endurance test results of a 2
MCFC stack

AsEAT 1850 AT ARAAA AsAGEL
oF 88 mV/1,000 hr2A < 11%9] HEAHs}E 2o
Flt.

olF 3250 AWAAE A¥HFAZAY Lol
grbsetel 50 Al ¥EHYHZ A% LANYE A
A stk B8 1,000 A 28 ARARA @

AA AAEEE 4HEY dY¢ EEHEA 4 45
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A AHEE e 2o FAC
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ASPEN" #HAXA7]E o] 489 heat and mass
balance® 945t 2271719 FHRL ZAAsAQ 2
kW3 MCFC @A 28 Az, 423519

MCFC €& 1000 arel @987 200& =
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