Electricity Generation Cost

1 Btu ~ 1.055kJ
HeatRate:= 10800 kJ/kWh
gv.= 27300 KI/k8
FuelRate = Hea;f:,ate.: 0.395604 kg / kbh
HeatRate . .
HeatRate ::WZ 1':'..-136.9668115 Btl.l ]IF I":l"-'h
HV
= =7 L Bt klh
TTO8E 5876.777251 u /
FuelRate = ——2r2L€ _ 4 395604 kg / kih
Capital ~ Heat Fuel Variable
Cost Rate Cost 0&M
Technology Fuel (SKW)  (BwkWh)  ($/million Btu) ~ (¢/kWh)
Pulvenzed coal steam  Coal [40)) 9,700 1.50 043




Electricity Generation Cost Parameters

(1) Fixed cost: [$/kW]

ity



Electricity Generation Cost Parameters

(2) Variable cost: [$/kwh]

Annualized variable cost [$/kW-yr]



Annualized Cost = Electricity Cost

Annualized fixed cost ($/kW-yr)

Annualized Total Cost for N- kW plant

= N[kW]*{Annualized fixed cost [$/kW-yr] + annualized variable cost
[$/kW-yr]} [$/yr]

Total Yearly Generation from N-kW Plant [kWh]
= N[kW]*H [hours/yr] [kWh/yr]

Electricity Cost [$/kWh]
= Total Cost [$/yr] /Total Generation [kKWh/yr] [$/kWh]



Electricity Energy Cost - Example

Capital  Heat Fuel Variable
Cost Rate Cost 0&M

Technology Fuel (S&W)  (Btw/kWh) ($/million Btu) (¢/kWh)
Pulverized coal steam Coal 1400 0,700 1.50 043
Advanced coal steam  Coal 1600 8.800 1.50 043

N:=1 1 kW-power plant

— 6
fuel cost:=1.50.10

heat rate:=9700

material cost:- fuel cost.heat rate=0.01455 $/kuh

fer:=0.16

H:=8000 8000 hours operations from max 8760 hours per year

capital :=1400 OM:=0.0043



Annualized fixed cost ($/kW-yr)
= Capital Cost ($/kW) x FCR(/year)

afc:=capital . fcr =224

Annualized variable cost ($/kW-yr)
= {Material Cost [$/KWh] + O&M ($/kWh] }x Operating Hours [h/yr]

avc:=(material cost + OM|.H=150.8
+

Annualized Total Cost for N- kW plant

= N[kW]*{Annualized fixed cost [$/kW-yr] + annualized variable cost
[$/KW-yr]} [$/yr]

atc := N.[afc-.-avc]:ﬂﬂl.a

Total Yearly Generation from N-kW Plant [kWh]
= N[KW]*H [hours/yr] [kWh/yr]

aee:=N.H=18000

Electricity Cost [$/kWh]
= Total Cost [$/yr] /Total Generation [kKWh/yr] [$/kWh]

¢
pc=25C _0.04685  $/kWh
aese

EC.100=4.685 ¢ /kWh



Investigation of the Example Costs KSR,
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Operating hours = 8000

CF : =0.913242

~ 8760

Capacitor Factor (CF):
“percentage usage of capacity”



Plant Operation and CF( Capacity Factor)

-1
Total Yearly Generation from N-kW Plant [kWh] N
= N[kW]*H [hours/yr] [kWh/yr]
aee:=N.H=28000
Alternative formula for Total Yearly Generation [kWh/yr] opuraing howrs [yenr
= N [kW] x 8760 h/yr x CF (Capacity Factor) CF=

Q@ Féo L\,uv:'/ye:m

gy :=N.8760.CF =8000

02 \_ 0.
CF:(?—?‘;) 0.913




Investigation of the Example Costs (2 Differnt cost curves for

different type of fuel
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Generation Mix and Economic Dispatch

Different fuels are used for power generation
Cost of fuel
Operating cost
Response time to the changing load

Average Hourly Load, PIM Mid-Atlantic Regien

Peak load

Intermediate
Load

Base load

0 24 48 12 96 120 144 168
Hour of week

| ==7/27/2009 ("85 deg) ~——1/5/2009 ("40deg) ==d/6/2009 ("S5 deg) |




Generation Mix and Economic Dispatch

Dispatch:

Economic dispatch

Coal Renewables

Gas Hydro

Nuclear



Roles of Different Power Plants

Damand (Thousand MW)

AF=E Intermediate:;-- i A

Baseload

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Baseload plants:

Intermediate load plants

Peak load plants



Screening Curves
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Load-Duration Curves

@ HOMTIJ Loaa’ Corve — ‘7@ LOM( Durcc{’?‘m G}rvﬁ
Highes!
N 1 e
2 LA - . 3 i |
: | {
ST il T
:
123456..... hr number in the year... 8760 123456....... 8760

We plan to connect the screening curve of power plant
and the load duration curve for (a) capacity.of different
power plants and (b) allocation of power plants for

economic dispatch




Load Duration Curve — )
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Optimum Mix through
Screening Curve and

Load-Duration Curve

Determination of on optimum
miXx of power plants

Crossover Points for the first Cut
Estimate of Generation Mix
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