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Performance Analysis of a Reheat-cycle Gas Turbine for Combined Cyclé Power
Plants Using a Simulation Software for Chemical Process Plants
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Abstract

Recently, various methods have been developed to improve the performance of gas turbines for combined
cycle power plants. This paper especially focused on the gas turbine with a reheat process. The purpose of this
study is to analyze performance characteristics of a reheat-cycle gas turbine on both a design point and off-
design operations. Results of the parametric study of this model show how operating and design parémeters
influence on the performance of the ‘gas turbine. Moreover, possibilities for the analysis of off-design
performance based on a self-generated compressor performance characteristic map are presented.
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1. Low-pressure turbine
2. High-pressure turbine
3. Compressar

4. SEV combustor

5. Fuel injector

6. EV combustor

7. BV burner

8. Convective liner cooling
2. Mixing zone

10. Vortex generator

11. Effusion-cooled burner

(a) Cross-sectional schematic diagram
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(b) Components and flow diagram for gas streams

Fig.1 Alstom GT 24 gas turbine model
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Fig. 2 Aspen Plus diagram for the Alstom GT24 model gas turbine
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Table 2 Calculated results of the design point performance analysis and their comparisons with reference values

Parameter Reference value Calculated {B)-(A)}/A Typical
in Table 1(A) value(B) X100, % Values

Output power, MW 163.25 163.17 -0.05%

Overall efficiency, %, HHV 34.81 34.85 +0.11%

Inlet air flow rate, kg/s 366.0 »
Pressure ratio 30:1 .

Compressor | Cooling air fraction, % 15.0 15~20.0
Stage efficiency, % 92.0 85~90.0
Fuel flow rate, kg/s 6.37

Ist

Combustor Pressure loss, % 4 4

Combustion efficiency, % 99.0 . 99~99.5
. TIT(TRIT), °C 1,255(N/A) 1,293(1,267) +3.0%(+0.9%)

HP turbine o, e efficiency, % 89.5 80~90.0

Fuel flow rate, kg/s 2.21 )
2nd Reheat pressure, bar 14.5 15.0

Combustor | Pressure loss, % 4.0 4.0
Combustion efficiency, % 99.0 . 99~99.5
TIT(TRIT), °C 1,255(N/A) 1,293(1,267) +3.0%(+0.9%)

. TET, °C : 614.60
LP turbine Exhaust flow rate, kg/s 374.58

Stage efficiency, % 87.0 80~90.0

* At ISO condition: 15°C. 1.013 bar
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