ron

e 2 AU XE S =28{2010. 10), H21E M55
Trans. of the Korean Hydrogen and New Energy Societ(2010. 10}, Vol. 21, No. 5, pp. 405~411

Operation Results of the SOFC System
Using 2 Sub-Module Stacks

TAEHEE LEE-"

*Green Growth Techrnwlogy Laboratory, Korea Electric Power Research Institute, 65 Munyjiro,
Yuseong-gu, Daejeon 305-760, Korea

ABSTRACT

A 5kW class SOFC cogeneration system consisted of a hot box part, a cold BOP (balance of plant)
part, and a hot water reservoir. The hot box part contained a stack, a fuel reformer, a catalytic combustor,
and heat exchangers. A cold BOP part was composed of blowers, pumps, a water trap, and system. control
units. A SkW stack was designed to integrate 2 sub-modules. In this paper, the SkW class SOFC system
was operated using 2 short stacks connected in parallel to test the sub-module and the system. A short stack
had 15 cells with 15 x 15 cm’ area. When a natural gas was used, the total power was about 1.38 kW
at 120A. Because the sub-modules were connected in parallel and current was loaded using a DC load,
voltages of sub-modules were same and the currents were distributed according to the resistance of

sub-modules. The voltage of the first stack was 11.46 V at 61A and the voltage of the second stack was
11.49V at 59A.

KEY WORDS : Solid oxide fuel cell(ZZ #4312 A 24 %]), Sub-module stack(ZEZ 2¥), Fuel reformer

(AN 70), Fuel cell system(E 42| Al2H), Balance of plant(A] 2815 7X]), Thermal
management system( & 1.3

Nomenclature V : flow rate, mol/s
H : enthalpy, J/mol
P : power, W
E : efficiency, % Subseripts
F . faraday constant, C/mol
s : stack
TC()rresponcling author : twhong@cjnu.ac.kr f : fuel

[ 45 2010812 FAY ;2010917 A=A : 20101020 L.H.V.: lower heating value
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Table 1 Flow rates of reactants per a module operated with
hydrogen

0188t SOFC AIAH! 2821

Table 2 Flow rates of reactants per a module operated with
natural gas

Anode Cathode Anode Cathode
H2 (SLM) N; (SLM) Air (SLM) NG (SLM) Water (g/min) Air (SLM)
12.00 6.00 54.00 3.52 8.50 54.00
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750 deg C, H, 24 SLM, N, 12 5LM, Air 108 SLM
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Fig. 4 Voltage of each module and total power of stack
according to current, operated with hydrogen at 750T.
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Table 3 Performance of 2 modules connected in parallel, operated
with hydrogen at 750C

Current | Module#l {15 cells) Module#2 {15 cells)
(A) Current(A) | Voltage(V) | Current(A) | Voltage(V)
0 0 16.55 0 16.16
10 55 15.48 4.5 15.48
20 10 14.88 10 14.89
40 20 13.95 20 13.97
60 30 13.18 30 13.20
80 40 12.50 40 12.54
100 50 12.20 50 12.24
120 39 11.58 61 11.64
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Fig. 5 Voltage of each module and total power of stack accor-
ding to current, operated with NG at 750C.
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Table 4 Performance of 2 modules connected in parallel,
operated with NG at 750C

Current | Module#l (15 cells) Module#2 (15 cells)
A) Current(A) | Voltage(V) | Current(A) | Voltage(V)
20 11.5 14.10 8.5 14.08
40 21.0 13.57 19.0 13.56
60 315 13.06 285 13.06
80 41.0 12.59 39.0 12.60
100 51.0 12.00 49.0 12.01
120 61.0 11.46 59.0 11.49
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