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(57) Abstract: The present invention relates to a solid oxide fuel cell system including multi-functional BOP components and an
operation method therefor, the system comprising: a fuel supply unit that supplies a fuel to a fuel cell stack; an air supply unit that
supplies air; a heat exchanger that increases the temperature of the fuel, supplied from the fuel supply unit, via a stack fuel electrode
off-gas (fuel off-gas) discharged from the fuel cell stack, and supplies the fuel to a multi-functional steam reformer; a multi-functional
catalytic burner that uses the stack fuel electrode off-gas (stack off-gas), discharged from the fuel cell stack, as fuel to increase the
temperature of the supplied air; the multi-functional steam reformer that reforms NG into hydrogen by using the heat sources of the
fuel electrode off-gas and the fuel heated to a higher temperature in the heat exchanger, and supplies the hydrogen to the fuel cell stack;
and a recycle blower for recirculating the fuel off-gas discharged from the fuel cell stack.
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