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Fabrication and Performance Test in Stacks up to TkW Planar Solid
Oxide Fuel Cell

Namung Cho*, Sooncheol Hwang, Sangmoo Han, Yeongwoo Kim, Seunggoo Kim, Jaeho Jun, Dohyeong Kim, Joonghwan Jun

Stacks of solid oxide fuel cell with TkW max power performance were designed on planar type employing anode-supported
cells and metallic interconnects. The stacks composed of 3-cells, 8-cells, and 1é-cells were fabricated and tested in serials by using
anode-supported cells purchased from Indec, and sealants/interconnects prepared at RIST. In the performance test of the final 16-cells
stack, OCV was recorded to be 16.7V. The peak power and the power density showed TkW, 0.77W/cm? at 820°C, respectively. In addition,
the long-term degradation rate of the power exhibited 2.25 % during 500h at 750°C
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Table 1. Status of the planar SOFCs developed in the entire world

Institution/Company Cell type Operation temp, / T Power density / Worn Maix power/ KW
Haldor Topseo/Risoe AS 750 15 125
DLR MS 800 0.2 -
FZJ AS 750 06 13
Webasto/Indec ES 850 044 0.85
Sulzer Hexis ES 900 0.180 1.0
Delphi/PNNL AS 750 06 13
GE AS 800 05 56
VPS AS 750 032 23
MMC/KEPCo ES 780 0.214 297
NGK AS 750 . 16 -
Toho Gas ES 800 0152 1.03

-Cell type : AS : anode—supported, MS : metal~supported, ES—electrolyte-supported
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Fig. 1 Equipments for the electrical evaluation for the stacks of 30~300W (left) and 300W~1500W (right).
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‘ Stack setup in furnace

‘ Glassification of sealant

|

l Sealing test

]
]
]
|
’ Reduction of anode J
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} OCV test
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‘ Power degradation test

Fig. 2 Procedure of electrical performance test.
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Table 2. Features on stacks fabricated at RIST

Interconnect
Material Manifold shape Pre-neater of gases
16—cell stack MG 232 L Asymmetrical Array Setup
8—cell stack Inconel 600 Asymmetrical Array Setup
3—cell stack STS 430 Symmetrical Array None
Single cell stack STS 430 Symmetrical Array None
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Fig. 3 Picture of single cell stack.
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Fig. 5 Picture of 8-cell stack.
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Table 3 Results of performance test on the stacks fabricated at RIST

Operation Temp. / C oCv /v Max. Power / W Power density / Wer®! Degradation rate / %
16—cell stack 820 16.7 1000 0.77 2.25/500h at 750C
8—cell stack 800 8.36 364 0.56 20.7/73n at 800°C
3—cell stack 800 313 149 062 19.1/500h at 800°C

Single cell stack 800 1.08 48 0.60 15,0/500h at 800C
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