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* Hydrogen production via economic and sustainable ways is essential to contribute to carbon neutrality since carbon dioxide
emission from steam methane reforming is prodigious.

* Solid Oxide Electrolyzer Cell (SOEC) is appropriate for large hydrogen production than incumbent water electrolysis methods
since the cost of the PEM membrane catalyst and the operating voltage of Alkaline water electrolysis are high.

* The integrated SOEC-SMR systems can be a solution as an efficiently coupling method. One of the SMRs, Very-high
Temperature Reactor (VHTR), was chosen for this study.
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1. Optimization framework 3. Economic analysis framework

* The optimization is performed with the PSO ¢ The cost estimation framework in this study is set up as
algorithm by interconnecting MATLAB and ASPEN follows:
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* The objective function is defined as follows: | | | ‘ |
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¢ The cost of carbon emissions (2019) in Korea is used.
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