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Abstract : According to an IEA report, Al data center power consumption is projected to reach 945 TWh by
2030, more than double the 2024 data center power consumption. Consequently, numerous studies are
underway to explore the practical application of Small Modular Reactors (SMR) to meet this rapidly
increasing power demand. This study investigated Organic Rankine Cycle (ORC) using cooling discharge
water from the power conversion system of a floating offshore SMR as the heat source and additional deep
sea water intake as the heat sink. Performance comparisons were conducted for six working fluids.
Comparing turbine gross power, pump power consumption and net power output revealed that R32 achieved
a net power output of 302.5 kW. This confirmed that ORC using SMR cooling drainage could offset the
power consumption of the SMR power conversion system's cooling seawater pump, the deep water pump
for the ORC and the working fluid pump, while also generating additional power.
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Fig. 1 MSR system diagram(source: US DOE Nuclear
Energy Research Advisory Committee)
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Table 1 Compared working fluids and characteristics

Parameter
Standard | Critical Critical

Worlgng b01l.1ng b01l.1ng pressure | ODP | GWP Safety

fluid point point [bar] group
[] [C]

Amnonia | -33.32 | 1324 | 113.6 | 0 |[>]1 |B2
R32 -51.65 78.1 57.8 | 0 [675 |A2L
R290 -42.11 96.7 425 (0 |3 |A3
R600a -11.75 | 134.7 363 |0 |3 |A3

RI1234yf | -29.49 94.7 338 |0 |4 |A2L

RI(ZE;lze -18.97 | 109.4 363 |0 |7 |A2L
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Table 2 Analysis condition of ORC cycle

Parameter Value Unit
Drained water Temp. 30 T
Drained water mass flow 667 kg/s

Deep water Temp. 5 (¢

Turbine efficiency 80 %

Turbine inlet Temp. 24 C

Pump efficiency 75 %

Head loss 10 m

Heat exchanger minimum 15 o
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Fig. 4 Gross power based on turbine outlet pressure
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