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ABSTRACT

As the needs for flexible power generation increase, gas turbines tend to experience more rapid changes in operating

conditions because they usually have to cope with variable power demands in power grids.

Various commercial and

non-commercial simulation programs have been used to predict the performance of gas turbines. Since simulation functions and

capabilities are different among those programs, it is important to select an appropriate one according to user’s purposes. In

this study, an in-house program and a commercial program (Flownex) were used for the purpose of predicting operations of

actual gas turbines more accurately. Common component and control models were applied to both programs to simulate the

operation of an F-class gas turbine and the results were compared with actual operation data. Very accurate simulations were

observed for both programs. Based on the confirmed validity for steady-state simulations, each program will be further improved

for dynamic simulations by complementing each other.
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Fig. 3 Gas turbine modeled in Flownex

Table 1 Design specifications of F—class gas turbine

Parameters Field | In-house | Flownex
data code 8.12.8
Air properties 15 C, 101.325 kPa, 60% R.H.
Air flow rate [kg/s] N/A 4172 4172
Inlet duct pressure drop N/A 0.5% 0.5%
Pressure ratio, PR 15 14.999 14.988
Compressor discharge temperature [K] | 659.2 | 659.2 659.2
Lower heating value [kJ/kg] NA | 49299 49299
Fuel flow rate [kg/s] 9.04 9.037 9.037
Combustor pressure drop NA 4.0% 4.0%
Total coolant mass flow rate [kg/s] | N/A 83.2 81.4
Turbine inlet temp. [K] N/A | 1667.65 | 1668.55
Rotor inlet temp. [K] N/A | 1597.65 | 1597.81
Turbine exhaust temp. [K] 882.15 | 882.28 882.28
Exhaust duct pressure drop N/A 0.5% 0.5%
Net power [MW] 1642 | 164.16 164.25
Net efficiency 36.7% | 36.7% 36.7%
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Table 2 Deviations of simulation results from field data

RMSE (%)
Parameters
In-house code | Flownex 8.12.8
Compressor discharge temperature 0.371 0.463
Turbine exhaust temperature 0.271 0.229
Compressor pressure ratio 0.334 0.587
Fuel mass flow rate 1.003 1.148
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