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Ryuji Matsuhashi, Development of an Optimization Model to Manage Imbalances in Power Systems by Local Power, Retail
Companies, Proceedings of 7" International Conference on Power Science and Engineering 2018, Vienna, November 2018



Comparison of stationary and home batteries
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Ryuji Matsuhashi, Development of an Optimization Model to Manage Imbalances in Power Systems by Local Power Retail
Companies, Proceedings of 7" International Conference on Power Science and Engineering 2018, Vienna, November 2018




Comparison of stationary and home batteries
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Ryuji Matsuhashi, Development of an Optimization Model to Manage Imbalances in Power Systems by Local Power Retail
Companies, Proceedings of 7" International Conference on Power Science and Engineering 2018, Vienna, November 2018
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[Forecast data(demand)}\
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E. Nishiura, R. Matsuhashi. A Study on Unit Commitment Taking Uncertainties in Forecast of Renewable Energy Outputs
into Consideration. Proceedings of the International Conference on Renewable Energy and Environment Engineering, Paris,
October, 2018. 18
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0 Place of experiments

&

A

* EV was located in Yokohama National University and it was connected to power grids.

* A remote Controller to manage the V2G system was placed in the University of Tokyo.

O Facility of experiments
* Nissan Leaf, an electric vehicle
* SMART V2H, a power conditioner for EV made by

* Mitsubishi Electric Corporation
* Areal time simulator, OP5600, Opal-RT

K. Takeda, M. Okazaki, G. T. Nhut, R. Matsuhashi, R.Ariyoshi and F. Nakamura, “A Study on Using Electric Vehicles for Load

Frequency Control in Power Systems”, Proceedings of Grand Renewable Energy 2018, Yokohama, June 2018 0
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O VPN is institutionally difficult. We use remote desktop to control the PC connected to the EV-PCS.
O We control charge and discharge of EV as a basic experiment. We make a simulation of using EV for LFC.

The University of Tokyo

Yokohama National University

Remote desktop -

N -

I | —
I

w Ethernet

Ethernet CHAdeMO

K. Takeda, M. Okazaki, G. T. Nhut, R. Matsuhashi, R.Ariyoshi and F. Nakamura, “A Study on Using Electric Vehicles for Load
Frequency Control in Power Systems”, Proceedings of Grand Renewable Energy 2018, Yokohama, June 2018
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O Power demand

* Data of Kyushu electric utilities (2017.5.1)

O Power constitution

* Power capacities in Kyushu electric utilities are shown in the table below
» Capacities of renewable power sources are assumed to be the values in 2017.11, and the values 30%
larger than the previous ones.

Power constitution of the system

Renewable power sources in the system
Capacity (MW) Capacity (MW)
Fossil-fired 9939 Wind (low) 490
Hydropower 1840 Wind (high) 639
Nuclear (low) 1780 Solar (low) 7670
Nuclear (high) 4699 Solar (high) 10274

K. Takeda, M. Okazaki, G. T. Nhut, R. Matsuhashi, R.Ariyoshi and F. Nakamura, “A Study on Using Electric Vehicles for Load
Frequency Control in Power Systems”, Proceedings of Grand Renewable Energy 2018, Yokohama, June 2018
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* Simulation results

Frequency in low renewable case Frequency in high renewable case

Fraquancy [Ha

W
2 3 8 5 6 7 F 9 10010 1213 14 15 06 A7 MR N9 2021 22 33 M o

: : TN 4% 6T R G B0 ORI N2 NN NS NG A7 MR 01930 2 27 1M
i [H] ——  Without EV, Nuclear (high) | Without EV, Nuclear (low)

With EV, Nuclear (high) Tims [h§ ~—  Without EV, Nuclear (high) ~—  Without EV, Nuclear (low)

- With EV, Nuclear (high)

K. Takeda, M. Okazaki, G. T. Nhut, R. Matsuhashi, R.Ariyoshi and F. Nakamura, “A Study on Using Electric Vehicles for Load
Frequency Control in Power Systems”, Proceedings of Grand Renewable Energy 2018, Yokohama, June 2018
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* Simulation results
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Standard deviation of frequency
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Maximum deviation from
the standard frequency

025
02 4
K15 ) .
= Without EV, Nuclear (high)
®  Without EV, Nuclear (low)
01
" With EV, Nuclear (high)
LS
0
Renewable (present) Renewable (future)

K. Takeda, M. Okazaki, G. T. Nhut, R. Matsuhashi, R.Ariyoshi and F. Nakamura, “A Study on Using Electric Vehicles for Load
Frequency Control in Power Systems”, Proceedings of Grand Renewable Energy 2018, Yokohama, June 2018
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Y. Yamamoto and R. Matsuhashi, Economic Evaluation of Ancillary Services Provided by Electric Vehicles for Controlling
Power System Frequency, paper presented at IEEE PES, Chicago, U.S., February 20th, 2016
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