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(57) Abstract: The present invention relates to a biogas-based electrochemical hy-
drogen extraction and separation system comprising a solid oxide fuel cell and a sol-
id oxide water electrolysis cell, and a method for operating same. Specifically, the
biogas-based electrochemical hydrogen extraction and separation system comprising
a solid oxide fuel cell and a solid oxide water electrolysis cell is characterized by
comprising: a fuel supply part for supplying biogas as fuel; a first reaction part for
reforming the biogas supplied through the fuel supply part so as to generate a first
reformed gas; a second reaction part for secondarily reforming the first reformed gas
so as to generate a second reformed gas; a third reaction part for receiving the second
reformed gas generated in the second reaction part and generating electricity; a fourth
reaction part for receiving unreacted gas generated in the third reaction part and using
the unreacted gas as fuel, and receiving steam generated in the third reaction part and
generating hydrogen;, and a power converter which receives the electricity generated
in the third reaction part and supplies the electricity to the first reaction part and the
fourth reaction part.
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