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Abstract — Process modeling and simulation is a powerful methodology to quantitatively predict the change of pro-
cess variables when operating and design conditions are changed. In this study, considering drawbacks of currently used
process simulator for combined cycle plants, we developed process modeling system equipped with an ease of use and
flexibility for model development. For this purpose, the analysis of combined cycle processes was carried out and con-
sequently, mathematical models and libraries were developed. Furthermore, in view of the fact that the level of the
abstraction of process models depends on the purpose of simulation as well as the available data, simple and rigorous
models were also developed for some important units. In use of reference combined plant, we executed process simu-
lation using the developed modeling system and the comparison was made between the results of simulation and the ref-
erence data. Less than 1% marginal error was identified and we concluded that the modeling system can be applied for
commercial combined cycle processes.
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Fig. 1. Two level approach for the modeling system; (a) general user mode, (b) developer mode.
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Fig. 3. Level of abstraction for process modeling; (a) simple model, (b) detailed model.
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Fig. 4. Major components of a combined cycle process.

Table 1. Elementary objects for process modeling.

Model objects

Elementary model

Turbine object

Compressor
Combustor

Gas turbine, steam turbine

Generator
Exhaust
Intake
Packing seal

HRSR object

Economizer
Evaporator
Super heater
Stack

Duct burner

Condenser object

Condenser
Tank

Cooling tower

Seal steam regulator

Miscellaneous object

Deaerator, pump, mixer, pipe, valve, splitter
Controller, measurements, etc.

User Interface

Process Manager I[\illt?rca’f)ll
;’hysmal Internal Numerical
ropery Data Structure Solver
Database

gPROMS System

Fig. 5. Overview of the modeling system.
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Table 2. Comparison of simulation results with reference data [10]
Gl G2 G3 G4
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Ref. Result Ref. Result Ref. Result Ref. Result
Mass flowrate (kg/s) 592.9 592.9 592.9 592.9 592.9 592.9 592.9 592.9
Temperature (K) 876.2 877.9 638.9 638.9 512.9 512.9 399.8 396.3
Pressure (bar) 1.048 1.048 1.048 1.048 1.048 1.048 1.034 1.037
Strearm No. S1 S2 S3 S4
Ref. Result Ref. Result Ref. Result Ref. Result
Mass flowrate (kg/s) 1.554 1.603 24.86 24.61 46.96 46.14 117.0 116.8
Temperature (K) 488.7 488.7 599.8 599.8 838.7 838.7 304.7 305.4
Pressure (bar) 4.861 4.061 24.13 24.13 125.1 125.1 0.048 0.048
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