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Economic Terms
• Return on Sales = Net after tax/Sales Revenue

• Asset Turnover  = Sales Revenue/Assets

• Leverage = Assets/Equity

• PE Ratio = Stock Price(per share)/Net after tax (per share)

• Market to Book = Stock Price/Equity

• Return on Assets = Net after tax/Assets

• Return on Equity = Net after tax/Equity

• Discount Rate = Time Value of Money

• Net Present Value = Present Value of Future Returns @ Discount 

Rate

• Internal Rate of Return = Discount Rate that yields and NPV of 

zero



Why do we care?



Economic Methodologies



Plant Cost



Plant Cost Terminology
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Cost Models



Discounted Cash Flow 
Model



Discounted Cash Flow 
Model



Typical Construction Period 
w/Cash Drawdown



Typical Levelized Cash Flow



Pitfalls



Baseline Economic Inputs –
1997 100 MW Class

 

 CFB P200 PFBC NGCC 

Size 
(MW) 

100 100 270 

Capital Cost 
($/ kW) 

1,000 1,200 500 

Heat Rate 
(Btu/ kWh) 

10,035 8,815 6,640 

Availability 
(%) 

80 80 80 

Cycle Time 
(months) 

30 32 24 

Fixed O&M 
($/ kW) 

44.13 55. 41 16.92 

Variable O&M 
(mills/ kWh) 

1.18 1.06 0.01 

 



Baseline Economic Inputs –
2005  100 MW Class

CFB P200 PFBC NGCC

Size
(MW)

100 100 270

Capital Cost
($/ kW)

725 850 325

Heat Rate
(Btu/ kWh)

9,350 8,530 6195

Availability
(%)

80 80 80

Cycle Time
(months)

18 22 18

Fixed O&M
($/ kW)

38.84 48.67 16.44

Variable O&M
(mills/ kWh)

1.15 1.12 0.01



Financing Scenario 
Summary

Loan structure Municipal Utility IPP 1 IPP 2 Industrial

Horizon (years) 40 30 15 15 10

Interest rate (%) 5.75 7.75 8.75 8.75 8.25

Loan term (years) 40 30 9 9 10

Depreciation (years) 40 30 15 15 10

Equity (%) 0 50 30 50 75

Debt (%) 100 50 70 50 25

ROE (%) n/a 10 20 20 23

Taxes (%) 0 20 30 30 30











Economies of Scale

• The origins of economies of scale comes from 

the material cost to enclose a given volume.

• The surface area of the vessel increases as the 

square of the basic dimension.

• The volume of the vessel increases as the cube 

of the basic dimension.

• Therefore, the amount of material needed to 

enclose a given volume should increase by the 

2/3 power of the basic dimension.



Economies of Scale

• Since the basic cost of a vessel is directly 

related to the amount of material needed, this 

gives rise to the cost scale up formula:

Cost(1) = Size(1) 0.7

______ ______

Cost(2) Size(2)
[ ]



Economies of Scale

• For most process type equipment, the use of 

0.7 for the exponent is reasonable.  This would 

include scrubbers, precipitators, bag houses, 

tanks, pumps, etc.

• For boilers less than 800 kpph, the exponent is 

more like 0.8.

• For boilers between 800 kpph and 5,000 kpph, 

the exponent is closer to 0.85.

• For larger boilers the exponent approaches 0.9.



A Cogeneration Plant

• We have seen the utility industry move to 

natural gas combined cycle plants for new units.

• We have read that the EPC cost for a new 

NGCC plant of 540 Mw is $1000/Kw.

• The plant has 2 x 180 Mw gas turbines and a 

180 Mw steam turbine.

• We don’t need 540 Mw at our facility.

• We want a 20 Mw gas turbine with an HRSG to 

provide steam to our plant.



A Cogeneration Facility

• The cost breakdown for the larger plant was 

given as:

– One GT $ 45 million

– One HRSG $ 13 million

– BOP $ 40 million

– Construction $ 250 million

– “Soft Costs” $ 70 million



A Cogeneration Facility

• The basis for the gas turbine and the HRSG are 

180 Mw each.

• The basis for the rest of the plant is 540 Mw.

• From this information, the scaling laws can be 

used to approximate a “one significant figure” 

estimate for the smaller plant.



A Cogeneration Facility

• The costs for the smaller plant would be:

– One 20 MW gas turbine $  9.7

– One HRSG $  2.2

– BOP $  6.5

– Construction $ 40.4

– “Soft Costs” $ 11.3

– Total $ 70.1



A Cogeneration Facility

• This facility would be approximately the 

equivalent of a 40 Mw plant without the steam 

turbine.

• Thus, the $70 million project would come in at 

the rough equivalent of $1750/Kw.  

• If the steam turbine system were included the 

costs would be closer to $2000/Kw.



A Cogeneration Facility

• Now estimate the cost of electricity from the 

two plants (ie the large utility plant with utility 

financing and the small cogen plant with 

industrial financing).

– Utility (540 Mw) 5.9 cents/Kwhr

– Cogen (40 Mw) 16.6 cents/Kwhr

• My electric bill in CT for last month was 16.2 

cents/Kwhr.


