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Performance Analysis of GT/ST Hybrid System for Marine Power

Applications(under Conditions of Air-Cooled Gas Turbine)
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Abstract: A future type ship power system requires both economic and eco-friendliness. That is, this
should be reduced the discharge quantity of air pollutants and green-house gases as well as have high
energy efficiency. Recently, gas turbines have been realized a lot of technical development in terms of
efficiency and safety, and are widening the example of their adoption to a GT/ST hybrid system in a
power plant as well as an aviation use. This paper reviewed the performance characteristics of a GT/ST
hybrid system of several ten MW class, not large capacity, with a simulation in order to evaluate the
possibility of a GT/ST hybrid system for ships. The reviewed GT/ST hybrid system has maximum 49 %
efficiency, has the highest efficiency point for TIT, and has a 70~75 % and 25~30 % load ratio for a gas
turbine and a steam turbine respectively.
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Figure 1: Layout of GT/ST hybrid system
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Table 1: Setting Parameters for the lumped analysis

Electrical output (kW) 10000~50000
Air compressor stage efficiency (%) 85
Air compressor mechanical efficiency (%) 98
Gas turbine inlet temperature (K) 1200~1900
Gas turbine pressure ratio 12~26
Gas turbine stage No. 4

Gas turbine stage efficiency (%) 90
Maximum metal temperature (K) 1123
Blade cooling efficiency (%) 70
Film cooling efficiency (%) 40
Steam generator outlet temp. (gas side) (K) 423
Superheated steam pressure (kPa) 1500
Superheated steam temperature (K) 653
Steam regenerated pressure (kPa) 200
Steam turbine outlet pressure (kPa) 10
Steam turbine efficiency (%) 80
Water pump efficiency (%) 85
Fuel feeder adiabatic efficiency (%) 85
Combustor pressure drop(%) 2

Gas turbine pressure drop (%) 97.8
Boiler pressure drop(gas side) (%) 0.2
Ambient temperature (K) 298.15
Ambient pressure (kPa) 101
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