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Part-load Performance Characteristics of a Solid Oxide Fuel Cell/Gas Turbine
Hybrid Power System Operating with Various Load-following Operation Modes
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Abstract

The purpose of this study is to compare the part-load performance of a SOFC/GT hybrid power system
with three different kinds of load-following operation modes. The primary mode for the part load operation of
a hybrid power system is the reduction of supplied fuel (e.g., fuel control mode) to the hybrid system. The
other two options, i.e., variable speed and VIGV controls, are related to the reduction of supplied air
sxmultaneously with the reduction of supplied fuel to the system. With the performance analysis of a
SOFC/GT hybrid power system, it is concluded that the variable speed control mode provides the best
performance for the part-load operations. It is also found that the VIGV control mode, with its better
performance behavior than the fuel control mode, can be used as an important option for the part-load
operation especially in case that the variable speed control mode can not be adopted.
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Fig. 1 Schematic configuration of a SOFC/GT hybrid
power system
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Table 1 Specification of a SOFC/GT hybrid system at a
design-point condition ®

Hybrid Ambient conditions 15°C

System 1 atm
System power 220 kW
Steam-carbon ratio 25
Fuel utilization factor 0.85

SOFC Average current density 3200 A/m’
Fuel inlet temperature 15°C
Pressure ratio 29
Turbine inlet temperature 840°C

GT Compressor efficiency 78%

Turbine efficiency 82%
Recuperator effectiveness 89%
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