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State-of-the-art of handling challenges of integrated energy systems (IES) is to

co-optimize the design and operation of IES. The ubiquitous price-taker 

approximation ignores the interactions between the IES and market and may 

mislead the IES decision-making process. This work goes beyond price-taker by 

explicitly modeling IES market interactions using neural network surrogate 
models.

How to optimally retrofit an 

energy system (e.g., baseload 

nuclear power plant and wind 

farms) with a PEM electrolyzer 

to co-produce hydrogen and 

electricity?

Nuclear energy (NE) case 

study: 400 MW nuclear power 

plant.

Renewable energy (RE) case 

study: 847 MW wind farm.

RTS-GMLC contains: 

      73 buses 

      74 thermal generators

      20 hydro generators

      25 photovoltaic farms

      31 rooftop photovoltaic

      1 nuclear generator

      4 wind farms
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Price-taker overestimates the hydrogen break even price. 

The hydrogen co-production is attractive with a lower hydrogen 

selling price.  

Price-taker overestimates the electricity revenue. 

The electricity revenue may not always decrease with the 

increasing size of PEM.  
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In both RE and NE case, the IES retrofit increases market prices. 
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