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Community Model Demonstration Experiment of Renewable Energy Best Mix
- Autonomous Decentralised Control of DC Microgrids by Voltage (4) -
Ryoto Oya™, Yoshito Nishita, Yoshio Izui, Makoto Mizuochi,

Daisuke Natume, Hirokazu Tabata (Kanazawa Institute of Technology)

DC has a strong relationship with renewable energy, electric vehicles, and storage batteries. Because of its
affinity, DC systems are increasingly being adopted as microgrids. Against this background, we are constructing
a DC power supply and distribution system and conducting demonstration experiments and data acquisition at

e "Community Model Demonstration Experiment Facility for the Best Mix of Renewable Energy" at
Hakusan-roku campus of Kanazawa Institute of Technology. In this study, we propose a method for charging
and discharging storage batteries based on the predicted amount of photovoltaic power generation and
controlling the DC bus voltage. In addition, we built a simulator for evaluation. In order to confirm the
effectiveness of the proposed method, a simulation evaluation was conducted using data obtained from the DC
voltage system constructed in the demonstration experiment, and a comparative evaluation of the proposed

method and the conventional method was conducted.
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Fig. 1. Equipment configuration.
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Fig. 2. Methods of threshold assessment.
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Fig. 3. Simulator configuration.
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Table 1. Threshold considerations.
LZWED [kWh] LZWED [kWh] | BREERBEY GHREERE [kWh] | BREERRAH BREERE [kWh] |#¥EREHM [kWh] #¥ERFH [(kWh]
-8.2 39 213.616 0 0.000 213.616 5.477
83 -35 37 203.763 1 0.172 203.935 5.367
-8.4 37 203.763 1 0.172 203.935 5.367
-8.2 39 213.128 0 0.000 213128 5.465
83 -45 37 203.276 1 0.172 203.448 5.354
8.4 37 203.276 1 0.172 203.448 5.354
-8.2 39 213.128 0 0.000 213128 5.465
-8.3 5.5 37 203.276 1 0.172 203.448 5.354
-8.4 37 203.276 1 0.172 203.448 5.354
*£2 WWAEHR E
Table 2. Full charge date General collection. 35
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Fig. 7. Changes in SOC for "Large" power generation. Fig. 10. Changes in SOC for "Medium" power generation.
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Table 4. Calculation of CO2 emissions.
I COPFH S |_|  COzprti
HH BBABNRWHI X 0 002kWhT = [kg-CO2]
Emﬁfg{%; 7% 1596 X 04814 |= 772
YEal—yaLT—% 17.19 x 0481 |= 8.32
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