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February 15 Homework Problems
1.
Determine whether it is advantageous to use compact fluorescent bulbs instead of conventional incandescent lights by comparing annual expenditures, $/yr, or present worth over an appropriate time horizon for bulbs having equivalent light output and the following characteristics:

	
	Compact fluorescent
	Incandescent
	Use rate: 1,000 hr.yr

Electricity cost: $0.10/kWh

Interest (discount) rate 7%/yr

	Power, W
	15
	60
	

	Useful light, hr
	9,000
	1,000
	

	Today’s cost, each
	$18
	$1
	


b.
Economists find that consumers often behave as if their required rate of return is very high.  Repeat the above comparison for a discount rate of 40%/yr.

c.
List other major consumer sector examples of items where inexpensive first cost dominates purchasing decisions even though future continuing expenditures are actually high enough to justify behaving otherwise.

d.
Briefly discuss any aspects not included in the above analysis which should be taken into account in a complete lifetime analysis.

2.
The cost of electricity depends on three main factors: (a) initial capital costs, (b) ongoing fuel costs, and (c) maintenance costs.  The fuel cost depends on (i) the energy cost of the fuel, (ii) the plant efficiency (sometimes expressed as a heat rate) and (iii) the load factor (the average fraction of the total power at which the plant is operated during the year).  A natural gas combined cycle plant has the following characteristics.
Heat rate = 1/(Thermodynamic efficiency) = 6000 Btu/kWh
Capacity factor = 75%


Capital cost:
 $500/kWe
Operation and maintenance cost (includes taxes and insurance) = $0.0025/kWe
Fuel cost = $5/MMBtu


Plant lifetime = 30 years
Return on invested capital = 15%

Determine the annual busbar
 electricity cost for this plant in units of $/kWh.
3.
Determine the residential cost of electricity generated by a solar photovoltaic cell operating in the Los Angeles area with the following characteristics:

Capital cost after rebates: $11,000/kWe

Rated peak power of 3 kWe
Expected annual generation: 4400 kWh

System lifetime 20 years

Operating and Maintenance costs: 1% of initial capital cost per year
Look at two cases for the annual return on investment: 3% and 15%,







� The notation kWe, sometimes written as kW(e) or kWe, denotes an energy rate of electricity as opposed to a thermal heat rate for a power plant input, which could be designated as kWth, kW(th) or kWth.


� The busbar cost is the cost to produce electricity at the power plant; it does not consider transportation and distribution costs.
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