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Analysis of a Small Steam Injected Gas Turbine System with Heat Recovery

T. S. Kim, M. K. Cho, S. T. Ro and S. K. Kauh
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Abstract

Heat Recovery(93i4),

This paper describes a methodology and results for the analysis of a small steam injected gas

turbine cogeneration system. A performance analysis program for the gas turbine engine is

utilized with modifications required for the model of steam injection and the heat recovery steam

generator (HRSG). The object of simulation is a simple cycle gas turbine engine under develop-

ment which adopts a centrifugal compressor. The analysis is based on the off-design operation of

the gas turbine and the compressor performance map is utilized. Analyses are carried out with the

injection ratio as the main parameter. The effect of steam injection on the power and efficiency

of gas turbine and cogeneration capacity is investigated. Also presented is the variation in the

main operating parameters inside the HRSG. Remarkable reduction in NOx generation by steam

injection is confirmed. In addition, it is observed that for the 100 % power operation the tempera-

ture of the cooled first nozzle blade decreases by 100 ‘C at full steam injection, which seems

to have a favorable effect on the engine life time.
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Fig. 1 Schematic of the steam injected gas turbine cogeneration system
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Table 1 Predicted main design data of the simple gas turbine

Ambient condition
ambient temperature
ambient pressure
relative humidity
Main features
number of compressor stages
compressor pressure ratio
air inlet flow
turbine inlet temperature
fuel
LHV
number of turbine stages
number of cooled blade rows
turbine exhaust temperature
Performance summary
shaft power
thermal efficiency
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Table 2 Summary of parameters used in the design calculation of HRSG

P, sa 4 Tsc 4 Tpp 4 Ta Qg

ec.

1/5

15MPa 10K 10K 20K 0.08kW/m’K

agAg/a'wAw 7 & Gev,ex AP®
. sh. A ec. sh.
/10 1/1.5 0.7 0.95 0.85 4% 4%

a remained constant for off-design operation
b relative to each heat exchanger inlet
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