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Modeling of Ni-MH

Battery for Syowa Base

-Modeling at Constant Current Charging -
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Abstract: Utilization of renewable energy such as photovoltaic power generation and wind power generation is useful to

reduce the consumption volume of fuel at Showa Base in the Antarctica. However, when a lot of renewable energy systems
are connected to the small electric system of the Showa Base, it is possible that the frequency of electric system of Showa
Base is not stable. Though the use of battery is thought as these preventative measures, the performance of battery decreases
at low temperature. We performed an experiment at modeling to build appropriate battery facilities to use in the Showa Base.
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Figurel.Electromotive force model and measurements
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f(SOC) = 0.0356 x SOC + 0.0084 (4)
(0 < SOC < 60)
f(SOC) = 0.5902¢0019350C 1 0.2654 (5)
(60 < SOC < 100)
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Tablel. Test result of impedance

SOC Rsol Rt Ca
[%] [mQ ] [mQ ] [F]
0 6.394 13.86 0.1829
20 5.971 1.558 9.130
40 5.507 1.461 21.86
60 5.269 1.614 27.88
80 5.255 1.505 26.54
100 5.141 1.545 25.85
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Figure.2 Equivalent Circuit
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EMF(SOC) = 1.35 + 0.02527 In(f(S0C))  (6)
Ry = 6.394 X 1073 — SOC x 1075 (7
R, = 1.536 mN (8)
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Figure3.2A charge examination and model results
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