BT M YR AEAR

2022 AR

OS1-1

AT RV —_NZA NI v 7 ADaI a=7 4 E7T VEIEFER
—DC~A7nuZ Uy ROEEIZL DB LRI HIE(3) —

A RFORK AW WA KRR B

i 980 (SRTERE)

S EA
SHE K

IKVE

Community Model Demonstration Experiment of the Best Mix of Renewable Energy
-Self-sustaining distributed control by DC microgrid voltage (3)-
Makoto Mizuochi*, Yoshito Nisita, Yoshio Izui, Masahito Honda, Ryouto Oya
Daisuke Natsuume, Hirokazu Tabata, (Kanazawa Institute of Technology)

For the purpose of low carbon and decarbonization, the introduction of renewable energy such as solar power
generation systems in the electric power and energy fields and electric vehicles in the transportation field is
expanding. In addition, the memory of power outages caused by blackouts in the Hokkaido region and typhoons
in Chiba prefecture is new, and interest in energy resilience is deepening, and the number of households that
generate their own power using PV etc. is increasing in recent years. On the other hand, direct current has the
advantage of high resilience and low AC / DC conversion loss in the case of private power generation, and has a
strong relationship with renewable energy, electric vehicles, and storage batteries, and because of its affinity, it is
a DC system as a microgrid. The number of cases of adopting is increasing. Based on these backgrounds, this

paper proposes an autonomous decentralized control method for multi-time cross-sections on a DC microgrid.
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Fig. 1.  Results of general droop control
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Fig. 2.  Results of droop control by previous research
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Fig. 3. Image of droop control by single time

cross section
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Fig. 4. Image of droop control by multi-time

cross section
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Fig. 5. Image of DC voltage control by droop control in

proposed method
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Fig. 9. PV power generation of each consumer
T—HIEIEVDOADLOLEENOROLOEHE LIz, &

SEICER LB HEEO 7T 72X 13, X 1412, PV REE
B0/ T 7%X 15, K16 (2537,

© 2022 IEE Japan



2022 FEEAFRET -

T - AT LIRS

[%]

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

e Consumer10]l — ss==Consumerl02 — ss===Consumerl03

HEEZMI DY I = L— 3 UEERWL EREE)

Fig. 10. Result of the previous research
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Fig. 11.  Result of the proposed method
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Fig. 13. Electricity demand for each consumer (cloudy)
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Fig. 14. Electricity demand for each consumer (sunny)
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Fig. 15. PV power generation of each consumer
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Fig. 17.  Result of the Previous research (cloudy)
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Fig. 18.  Result of the proposed method (cloudy)
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Fig. 19.  Result of the Previous research (sunny)
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Fig. 20.  Result of the proposed method (sunny)
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