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Therefore, understanding the concepts of effective parameters in increasing
energy and exergy efficiency and also exergoeconomic are very important. One
of the effective factors is the use of turbine extractions. The purpose of this study
is to investigate the three basic scenarios of steam power plants, till the required
changes in design and its effects on power plant efficiency to be determined .EES
software is used to model three scenarios and also to optimize the energy and
exergy efficiencies of the third scenario, as the basis of modern designed power
plants, relative to the pressure of turbine extraction to the deaerator. The third
scenario has a preheater, a deaerator and two turbine extraction. The second
scenario has a turbine extraction and preheater. In third scenario, energy and
exergy efficiency are 20.74% and 26.91%, respectively. it’s increases of energy
and exergy efficiency relative to second scenario are equa to 919.13
and %9.48 , respectively. Exergoeconomic analysis has shown that boiler and
turbine have the highest total cost of investment, maintenance and exergy
destruction, hence special attention should be paid to this equipment. The high
relative cost factor of the boiler (r) indicates that the boiler efficiency can provide
an overall improvement in the cost of this equipment. This can be done by
reducing the exergy destruction by preheating and reducing losses and use of
excess air. The exergoeconomic coefficient of fy turbine is high. This means that
to reduce the cost of the turbine, the possibility of reducing parameters such as
inlet steam temperature, turbine pressure and it’' s efficiency should be given more
attention.
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Component

Exergy Destruction

Exergy Efficiency

Boiler N : :
Epp =Ep+ Z Enp — Z Eoutp

77ex,B = (Enut,B - Ein,B)/EF

Steam Turbine

ED,T = Z Ein,B - Z Eout,B - WT

77ex,T = WT/(Enut,B - Ein,B)

Pum : : : ;
P Epp= Z Einp — Z Eoutp —Wp

77ex,P = (Enut,P - Ein,P)/WP

Heater . _N\ g :
ED,H - Z Ein,H - Z Euut,H

77ex,H = Eaut,H/Ein,H

Condenser ED,C = Z Ein,c — Z Eout,C nex,c = Eout,C/Ein,C
cle : : =W ;
W ECycle = Z Eallcumponent,D Nex. Wnetout/EF
“ high superheat degree
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