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System analysis of multi-stage SOFC power generation
by series connection of low and high temperature SOFCs
o Takahiro Ohba ,Takuto Araki ,Kazuo Onda ,Yoshinori Sakaki
Dept. Electrical & Electronic Engi., Toyohashi University of Technology
Electric Power Research & Dvelopment Center, Chubu Electric Power Co. Inc.

System analysis of the multi-stage SOFC power generation was performed connecting in
series the low-temperature SOFC of lanthanum gallate with the high-temperature SOFC of
Y203 stabilized ZrO2. Physical properties of low-temperature SOFC were based on recent data
which have been published. The power generation efficiency for the series connected SOFCs
was calculated changing average cell temperature, average current density, cell pressure,
total fuel utilization ratio, total air utilization ratio, fuel recirculation and air recirculation
ratio.

SOFC
600 SOFC
SOFC
SOFC
DOE FC
SOFC
SOFC 2
2. SOFC
1
SOFC
SOFC
100
Table.l Activation overvoltage equation
SOFC type Activation overvoltage
Low temperature 25%107° .
type act — W * dx e
High temperature FV FV
=i {ex ex

type of p( ) - p(2r Vo)

w dx CV ie R T F
2
SOFC SOFC

SOFC 100 SOFC

SOFC SOFC



<=
]

T
¢___

L g — .
s[5 ] o
e R =
I g 8 a
i AT e E; 3 3 ]>
: A A -
_______ - I_ - — l Blower
Fig.1 Multi-stage SOFC system
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Fig.4 Effect of average temperature of

low temperature SOFC on efficiency
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