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Shrimp production around the world

» Gradual increase

» Large production in Asia

Shrimp production in Asia

= Steady growth

» Stronger growth (Vietnam and China)
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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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https://www.sciencedirect.com/science/article/pii/S0960148120315901?dgcid=author
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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, Ryuiji Matsuhashi, An Optimal Design on Sustainable Energy Systems for Shrimp Farms, IEEE Access, vol. 7, ppZ9
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Power via 22 kV distribution line (EVN)

Electricity tariff: Energy Intensive Equipment
= Normal hours: 6 USct/kWh 50, 6% 2%
= Peak hours: 11 USct/kWh 7% ";emor
ater Pumps
Energy consumption of aerators = 60% AC
Lighting

Annual energy consumption = 2280 MWh (2016)  20% 60%

Cold Storage

B Heat Production
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Wind Power Solar Power

Attractive features

Pure oxygen in situ with high absorption efficiency above 90%.
Great volumes of nitrogen eluded

Curtailing gas injected to shrimp ponds

Reducing energy requirement for compressors by 1/5
Controlling electrolyzer according to DO demand

Low energy demand and operation costs

Selling surplus electricity to national grid

By-product hydrogen used for different applications
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