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Creating of Ni-NH Battery under Low Temperature
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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, these output fluctuations are severe, and there are concerns
about frequency fluctuations when connected to the small electrical system at Syowa Station. As a countermeasure, storage batteries
that control output fluctuations may be applied. However, storage batteries are concerned about performance degradation under low
temperatures. In this study, we will clarify the detailed charge and discharge characteristics under low temperatures to enable the
appropriate design of storage battery equipment used at Syowa Station. In this paper, we created a model for constant current charging
under low temperatures.
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Tablel. Specification of Ni-NH Battery

Type Ni-NH Battery
Model number GP1100DH
Number of cell 1

Rated voltage[V] 12
Rated capacity[Ah] 11
Rated time rate[Hr] 5
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Figure.1 Test circuit
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Figure2. Equivalent circuit
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Figure3. Electromotive force model and measurements
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Table2. Test result of impedance

Ambient

Temperature | SOC[%] | Rso[mQ] Ro[mQ] CalF]

[g
0 4.016 4.331 0.6123
20 50 3.587 3.470 21.45
100 3.252 3.271 26.16
0 5.854 7.580 16.35
0 50 4,528 3.871 19.59
100 4,221 3.825 25.67
0 6.132 17.67 16.15
-10 50 5.761 4528 17.28
100 5.459 4,540 12.32
0 8.122 34.20 15.52
-20 50 7.475 14,76 9.682
100 7.252 11.13 6.728
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Figure4. 2.2A charge examination and model results
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