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Establishment of thermal insulation of the battery technology that assumes the Showa Station
- Discharge characteristics of the insulation material when used at low temperatures —
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Abstract: Although energy required in Syowa Station is provided with the fossil fuel now, it is possible that the quantity of energy
consumption in Syowa Station will increase with introduction of large-sized observational equipment and lead to energy shortage.

And it is difficult to convey all fuels from Japan. Then, we consider introduction of renewable energy such photovoltaic (PV) and

wind power (WP) there. However, we will be anxious about a frequency fluctuation when PV and WP are connected to the small
electric system of Syowa Station. Although application of a battery which suppresses output fluctuation can be considered,
performance of battery decreases temperature under low condition. The objective of this study is to keep high performance of battery

with thermal insulation material. And we show the result of basic discharge test.
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Figure 1. Examination circuit
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Table 1. Specification of Ni-MH battery

Cell 1
Rated voltage[V] 1.2
Rated capacity[Ah] 10
70.0 i Unit: mm
Acrylic Pipe e 58.0 ﬁ 2.0
| H &

7.0

i« 29.0

50.0

32.0 — /
I'hermocouple

Figure 2.An Example Structure of Specimen
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Figure 4. Relationship between voltage and temperature
rise for the DOD of Omm
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Figure 5. Relationship between voltage and temperature
rise for the DOD of 17mm
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Table 2. Temperature rise at the end of discharge
Ambient temperature
20.3C 1.1C -8.0C -17.9°C
Thickness |  Omm 1.0 1.3 14 1.6
of the 7mm 3.6 3.9 5.2 6.0
insulation | 12mm 3.7 44 5.9 6.8
material | 17mm 38 47 6.1 7.2
Table 3. Discharge capacity
Ambient temperature
20.3C 1.1C -8.0C | -17.9C

Thickness 0omm 1.00 0.95 0.89 0.82

of the 7mm 0.99 0.98 0.92 0.91

insulation | 12mm 1.00 0.99 0.90 0.92
material 17mm 0.99 1.00 0.92 0.92
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