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Improvemenis of Reforming Performance

of a Nuclear Heated Steam Reforming Process
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Performance of an energy production process by utilizing high temperature
nuclear process heal was not competitive te that by utilizing non-nuclear
prbcess heat, especially fossil-fired process heat due to its less favorable
chemical reaction conditions. Less favorable conditions are because a
temperature o¢f the nuclear generated heat is around 950°C and the heat
transferring fluid is the helium gas pressurized at around 4 MPa.

Improvements of reforming performance of nuclear heated steam reforming
preocess were proposed in the present report so as to achieve the competitiveness
to a fossil-fired process. The steam reforming process, one of hydrogen
production processes, has the possibility to be industrialized as a nuclear
heated process as early as expected, and technical solutiens to resolve issues
for coupling an HTGR with the steam reforming system are applicable to other
nuclear-heated hydrogen production systems. The improvements are as folleows:

As for the steam reformer, (1) increase in heat input to preocess gas by applying
a bayonet type of reformer tubes and so on, (2) increase In reforming
temperature by enhancing heat transfer rate by the use of combined promoters of
orifice baffles, cylindrical thermal radiation pipes and other proposal, and
{3} increase in conversion rate of methane to hydrecgen by optimizing chemical
compositions of feed process gas.

Regarding system arrangement, a steam generator and superheater are set in the
helium loop as downstream coolers of the steam refeormer, so as £o effectively
utilize the residual nuclear heat for generating feed steam.

The improvements are estimated to achieve the hydrogen production rate of
approximately 3800 STP-m?/h for the heat source of 10 MW and therefore will
provide the potential competitiveness to a fossil-fired steam reforming process.
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Those improvements also provide the compactness of reformer tubes, giving the

applicability of seamless tubes.

Keywords: Nuclear Heat Utilizaticn, Steam Reforming Process, Steam Reformer,
Process Design, Hydrogen Production Performance, Heat Transfer
Enhancement, Bayonet Type of Reformer Tubes, Residual Heat Utilization
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