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Operation Results of a 5kW-Class SOFC System
Composed of 2 Sub-Module Stacks

TAEHEE LEE-", MIHWA CHOI-, YOUNGSUNG YOO

#Green Growth Technology Laboratory, KEPCO Research Institute, 105 Munji—Ro,
Yuseong—-Gu, Daejeon, 305-760, Korea

ABSTRACT

A 5 kW class SOFC system for cogeneration power units was consisted of a hot box part and cold
BOPs. High temperature components such as a stack, a fuel reformer, a catalytic combustor, and heat
exchanges are arranged in the bot box considering their operating temperatures for the system efficiency.
The hot box was made of ceramic boards for the thermal insulation. A 5 kW class SOFC stack was composed
of 2 sub-modules and each module had 64 cells with 15 x 15 cm® area and stainless steel interconnects.
The 5 kW class SOFC system was operated with a hydrogen and a city gas. With a hydrogen, the total
power of the stacks was about 7.1 kWDC and electrical efficiency was about 49.3% at 80 A. With a city
gas, the total power of the stacks was about 5.7 kWpc and electrical efficiency was about 38.8% at 60 A.
Under self-sustained operating condition, the system efficiency including a power conditioning loss and a
consumed power by BOPs was about 30.2%.

KEY WORDS : Solid oxide fuel cell(ZL#|4+3}2 91 5% #]), Cogeneration system(& ¥ $F3H4 A] 2~ &), Sub-
module stack(=E3 2®)), Fuel reformer($1= 712 7)), Balance of plant(A] 28147

%]), Thermal management system(Z n/ 3+

Nomenclature H : enthalpy, J/mol
DC : direct current
P power, W AC  : alternating current
E : efficiency, %
V : flow rate, mol/s Subscripts
TCorresponding author : leethee@kepco.co.kr LHV : lower heating value
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Table 1 The specification of a SkW class SOFC system

Contents Specification
Output Power AC 5kW
Stack 2 sub-module sfiacks,
64 cells (15 x 15 cm”) / module
Stack Type Anode-supported planar type
Dimension 888 x 1525 x 1752 mm’
Fuel H,, natural gas
Reformer Pre-reformer, steam reformer
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Fig. 3 Schematic diagram inside the hot box for the SkW SOFC
system
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Table 2 Flow rates of reactants per a module operated with

o] o7& 7] (pre-reformer)
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Table 3 Flow rates of reactants per a module operated with

natural gas
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Table 4 The performance of a SkW class SOFC system with
city gas under self-sustained operation

Contents Stack#1 Stack#2 Total
Current (A) 60 60 120
Voltage (V) 50.4 452

DC Power (W) 3,024 2,712 5,736

AC power (W) - - 5,121

BOP power (W) - - 669.1
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Fig. 6 The Voltage/Current curve of the stack#l(left) with city
gas under self-sustained operation
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