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Community Model Demonstration Experiment of Renewable Energy Best Mix
-Utilization of EV for Virtual Distribution Line (3)-
Yoshito Nishita®, Yoshio Izui, Daisuke Natsuume, Hirokazu Tabata, (Kanazawa Institute of Technology)

In recent years, blackouts due to large scale natural disasters have frequently occurred. In order to strengthen
the resilience of the electric power network, EVs equipped with large-capacity storage batteries are expected to
be used as "moving storage batteries". We have conducted EV virtual distribution line demonstration experiment.
Also, we have been studying the optimization of EV operation plans for EV virtual distribution line. Then, in the
previous research, we proposed an optimization method using Genetic algorithm. In this research, the
optimization problem is treated as multiple subproblems and the subproblems are optimized by limiting the
moving area of one EV. We examined a method for optimizing the overall problem. Then, the effectiveness of the

EV operation plan optimization method by the proposed method was confirmed by utilizing the empirical data.
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Table 2. Equipment operation.
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Fig. 2. Individual size as the number of EVs

increase.
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Fig. 3. The flow of the proposed method.
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Fig. 5. Creating a partial problem.
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Fig. 6. Individual change.
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Table 3. Equipment information (EV).
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BBy 35.0km

# 4 BRIETEHR
Table 4. Equipment information .
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Table 5. GA parameter.
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Table 6. Distance between points.

P1 P2 Distance P1 P2 Distance
E PO1 20km PO3 PO4 20km
PO2 20km PO5 20km
PO3 20km PO6 50km
PO4 25km PO7 40km
PO5 25km PO8 15km
PO6 25km PO4 PO5 35km
PO7 30km PO6 35km
PO8 30km PO7 20km
PO1 PO2 28km PO8 20km
PO3 28km PO5 PO6 40km
PO4 10km PO7 10km
PO5 40km PO8 40km
PO6 10km PO6 PO7 20km
PO7 10km PO8 40km
PO8 40km PO7 PO8 40km
PO2 PO3 40km
PO4 50km
PO5 50km
PO6 20km
PO7 40km
PO8 40km
6. HBhHYIC

ARTIH, BhHRy b= 0L )z 2kE X
L LT, EVIBEREROLO DT R X — 2T LR T
% EV OETHBEORE{EFEICOWNTRE LD, A%
TIE, S GHE S EV OB 2 2 & T, AT D i
{LRIE DM A G DR E O LY . FATARMIE LR
RN E WD RIS LT, EV OGS & BRE L= 40 M
AR T2 2 & CHEATAIREM 215D FIRIC O W TIRE L
720 T LT, BEFEROFE RN LIRETIHEOA IOV T
B L7,

AlEl, BPICRE LT — 22 L DR EERIC X DR
i CHoTm, D=, 5%, E7 4 —/V FEHEE LM
BEER L, —EFIEOREEZHRT 5 TETH D,

546

300

200

100

—EV1E &3S
EVAE&THS

— VT
EVAE &S

X7

A DA B DOHER
(=) — FEBRE — /A2 X)

Fig. 7. Transition of fitness for each generation

(elite selection and one-point crossover).
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Fig. 8. Changes in the SOC of EVs and storage batteries at each location.
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Fig. 9. Changes in the SOC of EVs and storage batteries at each location (2 EVs and 4 Points).
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Fig. 10. Changes in the SOC of EVs and storage batteries at each location (3 EVs and 6 Points).
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Tig.11. Changes in the SOC of EVs and storage batteries at each location (4 EVs and 8 Points).
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