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ABSTRACT This paper presents the performance characteristics of a planar type solid oxide fuel cell (SOFC) stack under various
internal reforming and fuel utilization conditions. The Research Institute of Industrial Science & Technology (RIST) developed the
5-cell stack using a 20x20 cm’ anode supported planar cell with an active area of 324 cm’. In this work, current-voltage characteristic
test, fuel utilization test, continuous operation, and internal reforming test were carried out sequentially for 385 hours at a furnace
temperature of 700°C. The influence of fuel utilization and internal reforming on the stack performance was analyzed. When the 5-cell
stack was tested at a current of 162A with a corresponding fuel utilization of 50~80% (internal reforming of 50%) and air utilization of
15%, the stack power was approximately 637~650W. Under continuous operation conditions, performance degradation rate was
1.89%/kh for 262 hours. The internal reforming characteristics of the stack were measured at a current of 162A with a corresponding
fuel utilization of 60~80% (internal reforming of 50~90%) and air utilization of 15%. As fuel utilization and internal reforming ratio
increased, the stack power was decreased. The stack power change due to the internal reforming ratio difference was decreased with
increasing fuel utilization.

Key words Solid oxide fuel cell(Z A At3HE &1 & A #]), Anode supported planar cell(¢1 &= 2] 2| A H #& Al), Stack(2H),
Internal reforming( ] 7]} &), Fuel utilization( & 0]-& &)

Nomenclature subscript

n : efficiency, % el : electrical

P : stack power, kW f : fuel

Q : lower heating value of fuel, kW

U : utilization, %
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Table 3. Stack performance under various fuel utilization conditions

20|12 AEHX{OF AEHZH AES S Cell 1 M2t Cell 2 H2F | Cell 3 HQF | Cell 4 H2F | Cell 5 &2t
(%) v (W) (%) (V) (V) V) (V) (V)
50 4.022 649.65 35.57 0.798 0.816 0.813 0.816 0.804
55 4.026 650.33 39.13 0.798 0.815 0.814 0.816 0.803
60 4.019 649.13 4275 0.796 0.813 0.815 0.814 0.801
65 4. 012 647.85 46,14 0.795 0.812 0.815 0.813 0.800
70 4.008 647.28 49 .82 0.791 0.810 0.815 0.811 0.796
75 3.982 642,90 53.05 0.786 0.806 0,812 0.809 0.793
80 3.949 637,45 56,09 0.776 0.799 0.807 0.804 0,783
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Table 4. Results of continuous operation — cell voltages

g | Cell1 | Cell2 | Cell 3 | Cell 4 | Cell 5
= (V) (V) (V) (V) (V)
93h 0,790 | 0.818 | 0819 | 0817 | 0.806
355h | 0795 | 0820 | 0819 | 0821 | 0,801
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Table 5. Stack performance under various internal reforming conditions

szo0|23 LiS7HEE 50% LiS7HEE 60% L=IHEE 70% LiSIHEE 80% LISIHEE 90%

(%) Y EH | &2 WY | EY | &2 | WY | E¥ | &8 WY | E¥ | &8 | MY | 2 | =8

V) | W) | (% | M | W | % | M| W %V WGV W (%)
60 4,018 | 649.2 | 42,76 | 3,982 | 6432 | 43,17 | 3,965 | 640.5 | 43.63 | 3,929 | 635.2 | 44,21 | 3.907 | 6315 | 45,07
65 4,003 | 646,9 | 46,07 | 3.975 | 6419 | 46,62 | 3,945 | 637.3 | 47,17 | 3,923 | 634.3 | 48,01 | 3,904 | 6309 | 48,79
70 3.997 | 6459 | 49,71 | 3,963 | 640.0 | 50,13 | 3,944 | 637.1 | 50,99 | 3,915 | 633.0 | 51.60 | 3,901 | 630.3 | 52.29
75 3.988 | 644.3 | 53.17 | 3,944 | 637.0 | 53,57 | 3,926 | 634.2 | 54,61 | 3.900 | 630,7 | 54.97 | 3,885 | 627.8 | 5591
80 3.960 | 639.8 | 56,29 | 3.926 | 634.0 | 56,79 | 3.914 | 632.4 | 57.75 | 3,889 | 628.8 | 58,89 | 3,875 | 626.0 | 59.75
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