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1. Introduction

In order to reduce the risk that depends on only the
large-scale centralized generation, power supply by distributed
generation is attracting attention. However, the stability of the
supply-demand balance has become an issue because power
generation amount of renewable energy and power demand
have variation by district and time. When introducing a mass
renewable energy, to stabilize supply-demand balance, the
charge-discharge of the battery and power interchange are
necessary to alleviate the variation with district and time.

There are research using Geographic Information System
(GIS), to evaluate the potential of new energy [1, 2], and there
are also studies of smart grid [3]. However, there is not much
research to evaluate the supply and demand balance and power
interchange potential using GIS.

This study evaluated the reduction of dependence on
large-scale centralized power generation and the stability of
system for charging-discharging power and power interchange
of surplus power generated by distributed generation in Kinki
region, Japan. We have estimated power generation potential
and demand of power by time period in each district by using
GIS. In addition, we evaluated the effect of the power
interchange with supply-demand balance in consideration of
variation with time or district.

2. Methods

In this study, in order to estimate the supply and demand
balance of power that targets the Kinki region, from weather
observations [4] and statistical data [5], we estimated the
available supply of natural renewable energy and power
demand by using the GIS. By using the estimation results of
the supply-demand balance, this study evaluated the local area
and Kinki whole power self-sufficiency rate, power supply
configuration ratio, the amount of power interchange, the
cumulative amount of storage, and supply and efficiency.

3. Results

As shown in Figure 1, this study revealed difference of
common supply-demand balance through the year between the
mountainous area and urban area, and it became clear the
power storage and power interchange of efficacy for power
supply exceeds the demand power in the middle and summer
season. As shown in Figure 2, because the excess power by
distributed generation is large, it is possible to effectively
utilize the surplus electricity by the power interchange and the
power storage in interim period. However, power storage and
power interchange was less efficacious because power demand
does not exceed supply throughout the day in the winter.

4. Conclusion

This study revealed that it can afford to supply power to
the residential sector as much surplus power is generated
during the day in the interim and summer period and that the
more supply is required from the grid power in the early
morning and evening.

This study also revealed that it can be increase more
alternative power amount to the distributed generation from

grid power to storage to prepare for power shortage of night
and early morning from surplus power during the day or, to
interchange to urban areas where electric power is insufficient
from the mountains in the same time.
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Figure 1. Power self-sufficiency rate of the day (May)

200,000
150,000

100,000

(MWh/Day)

@
e
8
3

o

Required amount of power supplied

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

= Without storage, power interchange Distributed power

® Without storage, power interchange Grid power

M Storage, power interchange Distributed power
Storage, power interchange Grid power

Figure 2. Evaluation of power supply efficiency
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