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Naoya Sakamoto, Haruhito Taniguchi, Yutaka Ohta, Tatsuhito Nakajima, Tomoyuki Chinuki, “Analysis of a one-machine-to-infinite bus system
under mass introduction of solar power generation”, Journal of Japan Institute of Electrical Engineering B, vol.132, No.1, pp9-15 (2012)
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Ryuji Matsuhashi, Development of Model for Optimal Operation of Power Systems with Large-Scale Integration of Solar
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Ryuji Matsuhashi, Contribution of hydrogen-related technologies for realizing decarbonized power systems, Plenary lecture, Hydrogen
Safety Conference Osaka 2020, International Chemical Engineering Symposia 2020, http://miraikagaku.xii.jp/iches/abstracts/X202.pdf
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Ryuji Matsuhashi, Contribution of hydrogen-related technologies for realizing decarbonized power systems, Plenary lecture, Hydrogen
Safety Conference Osaka 2020, International Chemical Engineering Symposia 2020, http://miraikagaku.xii.jp/iches/abstracts/X202.pdf
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1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.
2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.

165543-165558, 2019. 1
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Shrimp industry in Vietnam in 2017:
= Area: 706,000 ha

= Revenue: $4,000 million (50%)
Area in 2020: 900,000 ha

Problems:

= High energy consumption

= Environmental problems

— Solution???

1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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* Shrimp Farms in the Mekong Delta
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1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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Aerators are:
= mechanical

= ¢clectrical

1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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Power via 22 kV distribution line (EVN)
Electricity tarift:

= Normal hours: 6 USct/kWh

= Peak hours: 11 USct/kWh

Energy consumption of aerators = 60%

Annual energy consumption = 2280 MWh (2016)

1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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Solution
— Renewable energy application, advanced aeration and hydrogen technology

1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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1) Nhut Tien Nguyen, Ryuji Matsuhashia and Tran Thi Bich ChauVoc, A design on sustainable hybrid energy systems by multi-objective
optimization for aquaculture industry, Renewable Energy, Volume 163, January 2021, Pages 1878-1894, 2020.

2) Nhut Tien Nguyen, Ryuji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, pp.
165543-165558, 2019.
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Matsuhashi, R. and Takase, K., Green Innovation and Green Growth for Realizing an Affluent Low-Carbon Society, Low Carbon Economy,
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