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Systems Design Methodology toward Building a Distributed Energy System and its
Practical Study
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The final goal of this research is to build a distributed energy (DE) system
which maximizes the cost-effectiveness of society. This research aims at building a new
system-of-systems (SoS) design methodology with its practical study toward our final goal. The
research group has developed a mathematical model of risk assessment focusing on discontinuity of
system performance, and a new optimal system design method based on it. A new SoS design framework
was proposed by the integration of scenario design method, multi-agent simulation and the developed
risk assessment method. This research performed a case study of DE planning in Mishima area, which
is a dormitory area in Osaka Prefecture, Japan to verify the proposed framework. It is followed by
successive workshops, which citizens and decision makers in Suita city of Mishima area join, to
design a scenario of energy policy of the city.
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Control factors: x ={ X; , X2}

Purchase subsidy x; = {0.05, 0.01, 0.15,

amount (%) 0.2, 0.25, 0.3, 0.35,
0.4, 0.45, 0.5}

Number of district x={1,2,34,56,7,

sections 8,9, 10}

Uncertain factors: z={ z, z}

Electricity price 7z = {23, 235, 24,
(JPY/kWh) 245, 25, 255, 26,
26.5, 27, 271.5}

FIT purchase price z = {37, 375, 38,
(JPY/KWh) 385 39, 39.5 40,
405, 41, 41.5}

Objective characteristics: f ={ 1, f, f3}

Cumulative diffusion f;

of PV (kW)
Total cost (JPY) fo
Probability that PV f3
power is restricted
(%)
2MAS
Simulation period 20 years
PV price Gradually  decreasing
from 350,000 yen/kWh
(1st year) to 170,000
yen/kWh (20th years)
Subsidy period 10 years from start of
period
FIT period 10 years from time of
application
Grid upgrade budget Less than 4 million
yenlyear
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