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Dynamic Simulation of Performance Change of MW-class
OTEC according to Seawater Flow Rate
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Abstract: Research on domestic and foreign countries is actively underway to develop OTEC, which boasts
an infinite energy source. The MW class OTEC is expected to demonstrate in Kiribati in 2020, and the
performance is analyzed through dynamic simulations of extreme conditions that cannot be realized on the
experimental plant scale. Simulation conditions were assumed to be flow rate changes of surface water, deep
water, and working fluid, and the changes in system power, heat, and temperature were compared during
the flow rate change. The heat of evaporator was reduced by about 14.9% and the turbine power was
reduced by 150 kW as the surface water flow was reduced by half. In addition, while the deep water flow
is reduced by half, 12% of the evaporator heat is reduced and the total power generation is reduced by 200
kW. In the case of working fluid, the flow rate is designed to be reduced to 0, and the output and heat
source of heat exchanger are reduced proportionally as the flow rate decreases. The dynamic simulation
according to the flow rate will be used to grasp the operating characteristics of OTEC and to be applied for
control.

Key Words : Ocean Thermal Energy Conversion, Dynamic Cycle, Turbine generator, Surface Water flow
Rate, Deep Water flow Rate, Refrigerant flow Rate
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Table 1 Parameter of Seawater of OTEC

Contents value Unit

Hot Water Inlet Temperature 29 T

Hot Water Inlet Pressure 200 kPa
Hot Water Mass Flow Rate 1948.5 kg/s
Cold Water Inlet Temperature 5 T

Cold Water Inlet Pressure 200 kPa
Cold Water Mass Flow Rate 1805 kg/s
Sea Water Pump Efficiency 80 %
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Table 2 Parameter of Closed cycle of OTEC

Parameter Value Unit

System Efficiency 3.95 %
Turbine Power 1,278 kW
Turbine Efficiency 85 %
Refrigerant Pump Power 82.63 kW
Hot Water Pump Power 130.5 kW
Cold Water Pump Power 188.3 kW
Heat Source Capacity 32,364 kW
Heat Sink Capacity 31,148 kW
Net System Power 876.57 kW
Net System Efficiency 2.71 %
Turbine Inlet Pressure 1,729 kPa
Turbine Inlet Temperature 26.5 T
Refrigerant Mass Flow Rate 103.2 kg/s
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Table 3 Parameter of Dynamic conditions

Parameter Value Unit
Separator Volume 1.0 m’
Tank Volume 23.8 m’
Liquid Volume In Tank 11.9 m’
Total Working Time 15 min
First Reaction Time 03 min
Total Reaction Time 10 min
Ramp Magnitude Of Fluids 50 %
Current Offset 0 %
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