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GT PRO 23.0 active

Gross Power 369555 kW
Net Power 359536 kW
Aux. & Losses 10020 kW

LHV Gross Heat Rate
LHV Net Heat Rate
LHV Gross Electric Eff.

7501 kJ/kWh
7710 kJ/kWh
48 %

LHV Net Electric Eff. 46.7 %
Fuel LHV Input 769962 kWth
Fuel HHV Input 852605 kWth
Net Process Heat 0 kWth

Ambient

1.012P
259 T
44% RH

0p

5227

134M 55 52

—X
Fion Vo 157705 kW

» ==
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10767 =,
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LPB P8 HPB [ 44% RH
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3127 M 18M 1309M 2597
1815T 24917 5257 Beom
174T 2057T 3258T
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abadannew 'y (Physical Model #209)
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Fuel chemical LHV input = 769962 kW Power Plant Energy Flow Schematic [kW]
Fuel chemical HHV input = 852605 kW

Fuel enthalpy 855703

Ambient air sensible 21116 Stack gas sensible 92695
»

Ambient air latent 18221 Stack gas latent 102867
Power Plant

GT mechanical loss 1510.2

GT generator loss 3017

GT miscellaneous losses 2078.3

Condenser 318176

Heat radiated from steam cycle 6062 A
ST/generator mech/elec/gear loss 2502.7
o
al 2| 2
2 4| 2
GT Output = 211851 = 5 =
ST Output = 157705 = ]
5 s| £
Gross Power 369555 = z = Net Power 359536
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Plant Energy In [kW] Plant Energy Out [kW]

Plant energy in = 1347564 kW Plant energy out = 1347288 kW
Plant fuel chemical LHV input = 891513 kW, HHV = 1294054 kW
Plant net LHV elec. eff. = 48.34 % (100% * 430988 / 891513), Net HHV elec. eff. = 33.31 %

Stack latent
430489, 31.95%

Stack sensible
142774, 10.6 %

GT cycle losses
[8160,0.61%

| Steam cycle losses

Amblent air latent
118209, 1.35%
/ Ambient air sensible
121098, 1.57 %

Fuel @ supply
1308258, 97.08 %

Condenser
318175, 23.62 %

~ Net power output
430988, 31.99 %
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Plant exergy input = 776914 kW
Fuel exergy input = 776875 kW
Plant fuel chemical LHY input = 769962 kW, HHV = 852605 ki

GT exergy loss
280198, 36.07 %

Plant Exergy Analysis [kW]
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46.28%  43.06%

35.15% 4'

89.41%

74.84%

= Gas turbine HRSG
Steam turbine = Condenser
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Energy and Exergy Analysis of Combined Cycle Power Plant of Abadan
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Abstract

Among the advances made to reduce fuel consumption, the combined cycle power plant can be mentioned as a
useful effort to produce electricity and reach a thermal efficiency of 60 percent. Combined cycle power plants in
Iran are widely used in the power generation network, so knowing the places with potential to improve the power
generation process by the combined cycle is the first step in network reform. In this paper, energy and exergy
analysis of combined cycle power plant of Abadan with heat recovery steam generator of double pressure along
with additional combustion for two types of natural gas and diesel fuel has been done. Abadan combined cycle
power plant has two units, each unit includes two gas turbines, one recovery boiler and one steam turbine. Based
on the design information, the results of the simulation and power plant’s energy and exergy analysis by means of
the Thermoflow software showed that the energy and exergy efficiencies of the combined cycle based on the
natural gas are about 6% higher than that achieved for diesel fuel. Also, the highest amount of the exergy loss
occurs in the gas turbine combustion chamber of 27.66% and then in the heat recovery steam generator about
8.89%.

Keywords: Exergy analysis, Combined cycle, Heat recovery steam generator,exergy efficiency.
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