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Outline

* Introduction
o Cell test
» Stack test

* Summary
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Introduction-working principle of SOFC

Motivation for INER

~ Energy security

3 " b"&_'
» Economic growth woteuspor LOBITE

» Environmental protection  ‘wdefundien

thoct ot | £ M )
Why SOFC? Catroce function (TSRS IRIEE St © I8 Serdflopeds

77 = i ﬂ =
» High electrical efficiency

~ Low heat to power ratio
Intarcoqnect

» Diversity of fuel

i gy olzesidual working principle for solid oxide fuel cell
heat (SOFC)

Copynghe & 2014 INER, AF nghts reserved,  =3=
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\introductlon-SOFCrelated ctivities at INER

Cell Testing

0‘-"

SOFC Technology - Powder Power
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Cell test-test facilities

Test stations

» Control and provide gases
» Control electrical output

» provide test environment

Test rigs and features

» Oven
» Ceramic cell housing
Current collecting meshes
Flow direction

Loading

Instifule of Nuclear Inergy Research

Photo of the cell test facilities
Other tests:

Local performance

e (R

v

Cell test-INER-ASC/ MSC test result

Fuel composition
Fuel utilization
Instant on/off of loading

Heating rate
Copyright ©© 2014 INER, All righils reserved.
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INER-MSC 10x10 Cell Test
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INER-MSC Durability test
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Cell test-Commercial cell test result
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V-I-P curves of cell A tested at various temperatures
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V-I-P curves of cell B tested at various temperatures

(Y IR S O T (T ) ] O S O T T S|

1.070 1.092 1.105
37.7WE 0.8V 26.8W@ 0.8V 19.7W@® 0.8V
| Uf(%) | 41 319 234
| EfF(%) | 28.4 205 151
0.0/ 0.0 o1
Rp
o2 1.24 1.69 239

800 and 2000 m|/min for cell A

Institute of Nuciear Energy Researci
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A-1 A+l B-1 B+1 C1 C+l
Main effect of power
ANOVA analysis (Power)
Factor Contribution
A 31.93%
B 8.79%
C 54.91%
Error 4.36%
Total 100.00%

ocv (V 1.081 1.003 1.099
39.9W®@ 0.8V 35.1W@ 0.8V 30.6W® 0.8V
76.1 G7.6 5.1
| Ef (%) | 187 43.2 37.7
0o 029 0.3
0.67 077 0.81

500 and 1500 mi/min for cell B
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Cell test-Taguchi method
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SETAT. AFT B BH G
Main effect of fuel efficiency (Ef)

Parameters

~ Anode flow rate (400-600 ml/min)
» Cathode flow rate (1000-2000ml/min)
» Temperature (650-700 °C)

Copynght © 2014 INER, All nights reserved, 8-
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Cell test-Taguchi method

e

g ARl B Bal Gl OF

Main effect of power
ANOVA analysis (Power)
Factor Contribution

A 31.93%

B 8.79%

{ 54.91%
Error 4.36%
Total 100.00%
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Main effect of fuel efficiency (Ef)
Parameters

» Anode flow rate (400-600 ml‘'min)

» Cathode flow rate (1000-2000ml/min)

~ Temperature (650-700 °C)
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Stack test-INER-ASC test result
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INER-ASC 2-cell stack tests at 800°C and the fuel inlet of 650c.c./min CH, and 1.2¢c.c./min
water, with the power output of 60W at the voltage of 1.4V.
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I1-V-P curves for an INER-ASC 18-cell stack
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ASC 18-cal atack performance PSOFC sptem
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18-cell stack tested in an SOFC system
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Stack te_st-]“NER
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Test Conditions
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36-cell stack I-V-P curves in an SOFC power system
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" Stack test-Commercial stack test result
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** Stack test-Commercial stack test result
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Stack test-com parison with cell test result
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The results of the cell and single-cell stack tests using cell B (500H,/1500Air 700°C)
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Summary

e INER has built up the facilities and standard procedures for the
cell and stack tests and conducted tests with various cells.

e Consistent and repeatable results are achieved for numerous cell
and stack tests,

® ‘The Open Current Voltage (OCV) is lower under higher operating
temperatures for both cell and stack tests.

@ The Taguchi method is an effective way to evaluate the
contribution of parameters to the power output and fuel utilization
for the cell and stack tests.

® The OCV of the stack test is typically higher than that of the cell
test caused by the distinet partial pressure of IL, and O, in non-
sealed and/or closed test facilitics.,
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Thank you for your attention!
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