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Appendix-A 

Energy Analysis  
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Exergy Analysis 

% Exergy Analysis 

Wnet = 309.875;  

Qs = 72.26;  

dP = 24;  

eb=(21.7672+340.05187*C-831.916575*H+477.8328*O+5.25*N+2237.1669*S-

48.81534*as)/1000; 

ex_eff = Wnet/(41.67*eb);  

ex_in = (1-((4*298)/(3*5777))*(1-0.28*log(1.35*10^-5)))*Qs; 

Ex_Pi = dP/ex_in; 

AA = [ex_eff,       Ex_Pi] 

 

Economic Analysis 

% Given data 

d = 0.12; %  

n = 25; % Life of power plant = 25 Years 

PCF = 0.85; % Plant capacity factor = 0.85 

APC = 0.075; % Auxiliary power consumption = 7.5% 

FC = 0.03252; % Fuel Cost USD per kg 
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FOM = 27.66; % USD/kWe  

UHRnet = 7388.89; %    

NCV =15907; % ccccccccc or 15907 kJ/kg 

Cvom = 0.003252; % Variable O&M per unit USD/kWh 

e = 0.02; % Ref Suresh et al. (2%) 

TCC =794.17*10^6; % Total Capital Cost in USD  

PG = 670000; % Generator Output = 670*1000; 

CC = TCC/PG; % The capital cost per unit (CC) 

CRF = (d*(1+d)^n)/(((1+d)^n)-1); % Capital Recovery Factor   

ACC = CC*CRF; % Annualised capital cost per kW 

Pnet = 365*24*PCF*(1-APC); % Net annual energy generated 

FCC = ACC/Pnet; % Fixed capital cost per unit 

Cfom = FOM/Pnet; % Fixed O&M cost per unit 

Cf = FC*UHRnet/NCV; % Fuel cost per unit 

Cv = Cf + Cvom; % Total variable cost per unit 

ACoE = FCC + Cfom + Cv; % Annualized cost of electricity generation 

de = (d-e)/(1+e); % Equivalent discount rate with escalation 

LF = ((((1+de)^n)-1)/((de*(1+de)^n)))*(((d*(1+d)^n))/(((1+d)^n)-1)); % Levellizing Factor 

Cl = LF*(Cfom+Cv); % Levelised fuel & O&M cost  
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LCoE = FCC+Cl; % Levelised cost of electricity generation 

SPP = (CC)/(ACoE*Pnet); % Simple payback period 

AA=[TCC,     PG,    CC,    CRF,    ACC,     Pnet,     FCC,     Cfom,     Cf,     Cv,     ACoE,     

de,     LF,  Cl,     LCoE,     SPP] 

 


