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POWER PLANT ENGINEERING (ME-6005) 

UNIT V: Power Station Economics 

5.1 Economics of Power Generation 

To deduce the power generation economics effectively we should know the structure of annual 

expenditure of the plant and the factors affecting them. The total annual expenditure of the plant can be 

classified into several subheadings namely,  

1) Fixed Charges 

2) Semi fixed Charges 

3) Running Charges  

These are all important parameters pertaining to the Economics of power generation. And are considered 

in detail below. 

 

Fixed Charges of Power Generation 

Fixed charges, as the name suggest does not vary either with the capacity of the plant or with plant 

operation. These costs remain fixed under all circumstances. These mainly include the salaries of higher 

officials of the central organization and the rent of the land reserved for future expansion. 

 

Semi Fixed Charges of Power Generation 

These charges mainly depend on the installed capacity of the plant and are independent of the electrical 

energy output of the plant. These charges include the following: 

1) Interest and depreciation on the capital cost of the generating plant, transmission and distribution 

network, buildings and other civil engineering works etc. Capital cost of the plant also includes the interest 

paid during the construction of the plant, salaries of engineers and other employees, development and 

construction of the power station. It also includes cost incurred on account of transportation; labor etc. to 

bring the equipment on site and installing the same, all of which are involved for the overall economics of 

power generation. 

It is particularly noteworthy, that in nuclear stations the capital cost of the station also includes the cost of 

initial charges of the nuclear fuel minus the salvage value paid at the end of its useful life. 

2) It also includes all types of taxes, insurance premiums pain on policies to cover the risk of accidental 

breakdown. 

3) Rent paid for the land being actually used for the construction purpose. 

The cost due to starting and shutting down of plants are also included in this category, when the power plant 

operates on one or two shift bases. 

 

Running Charges of Power Generation 

The running charges or running cost of a power plant is probably one of the most important parameters 

while considering the economics of power generation as it depends upon the number of hours the plant is 

operated or upon the number of units of electrical energy generated. It essentially comprises of the following 

costs incurred mentioned below. 

1) Cost of the fuel delivered coupled with the fuel handling cost in the plant. Coal is the fuel used in a thermal 

power plant, and diesel oil in case of a diesel station. In case of a hydro-electric plant there is no fuel cost as 

water is the free gift of nature. But a hydro-plant requires higher installation cost and their mega Watt output 

of power generation is also lower compared to the thermal power plants. 

2) Wastage of the operational and maintenance stuff and salaries of supervisor staffs engaged in running the 

plant.  

3) In case of a thermal power plant, power generation economics includes the cost of feed water for the 

boiler, like the cost of water treatment and conditioning.  
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4) As the amount of wear and tear of the equipment depends on the extent to which the plant is being used, 

so the lubricating oil cost and repair and maintenance charges of the equipment are also included in the 

running charges.  

So, we can conclude saying, that the total annual charges incurred in the power generation, and the overall 

power generation economics can be represented by the equation,  

 

E = a + b KW + c kWH 

 

1. Whe e a  ep ese ts the total fi ed ost of the pla t, and has no relation with the total output of the 

plant or the number of hours for which the plant is running. 

2.  ep ese ts the se i-fixed cost, which mainly depends on the total output of the plant and not on the 

number of hours for which the plant is bei g ope ated. The u it fo   is thus ideall  hose  to e i  k-

Watt. 

3.  esse tiall  ep ese ts the u i g ost of the pla t, a d depe ds o  the u e  of hou s fo  hi h 
the plant is running to generate a certain megawatt of power. Its unit is given in K-Watt-Hr. 

 

5.2 Load Factor 

The load factor is defined as the average load divided by the peak load in a specified time. 

 

Typical example of a large commercial electrical bill: kW Demand = 436 kW; kWh Use = 57,200 kWh; 

Number of days in billing cycle = 32d 

Load Factor [%] = (57,200 kWh / (32 days X 24 hours per day)) / 436 kW X 100% = 17.08% 

It can be derived from the load profile of the specific device or system of devices. Its value is always less than 

one because maximum demand is always more than average demand since we will not connect all the loads 

at a time and that to we will not operate its full capacity. A high load factor means power usage is relatively 

constant. Low load factor shows that occasionally a high demand is set. To service that peak, capacity is 

sitting idle for long periods, thereby imposing higher costs on the system. Electrical rates are designed so 

that customers with high load factor are charged less overall per kWh. This process along with others is 

called load balancing or peak shaving. 

5.3 Diversity Factor 

The diversified load is the total expected load (power) to be drawn during a peak period by a device or system 

of devices. The diversified load is the combination of each devices full load capacity, Utilization Factor, 

Diversity Factor, Demand Factor and the Load factor (electrical) |load factor. This process is referred to as 

load diversification. The diversification factor is then defined as: 

 
 

 

5.4 Capacity Factor (Plant Factor) 

Capacity factor is a value used to express the average percentage of full capacity used over a given period. 

For example, a generating facility which operates at an average of 60% of its normal full capacity over a 

measured period has a capacity factor of 0.6 for that period. 
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Capacity factor can apply to an individual generating unit or any collection of generating units. Plant factor 

refers to the capacity factor of an entire generating facility including all available generating units. 

 

5.5 Comparison of Power Plants on Cost basis 

To learn how to compare technologies within a load factor category, one has to understand a number of 

terms and concepts, like the difference between capacity — measured in kilowatts (kW) or megawatts (MW) 

— and energy, measured in kilowatts-hours (kWh) or megawatt-hours (MWh). People often quote costs/kW 

when they are really talking about costs/kWh. Since this sound similar, they must be similar. Unfortunately, 

they are not. 

Capacity for a power plant (kW or MW) is probably best explained with a highway analogy. A 10-lane highway 

is able to allow more cars to get from one point to another in a given time period when compared to a three-

lane highway. Likewise, a 1,000 MW power plant has the ability to put more energy, or MWh, to the grid in 

a given time period than a 500 MW power plant. The size of the highway is analogous to the capacity, or 

MW rating, of the power plant. The number of cars that pass from one point to another on the highway 

during a given time period is analogous to the energy, or MWh, that the power plant delivers during the 

same time period. 

So the more lanes on the highway, the more cars that can pass from one point to another in one hour. 

The efo e, the la ge  the po e  pla t s apa it , the o e e e g  the pla t a  deli e  to the g id in one 

hour. 

Now that we understand the difference between capacity and energy, we can begin to compare the costs of 

one power plant to another. 

 

Initial Cost Comparison 

The cost to build a power plant, or its capital cost, is usually discussed in $/kW of capacity. When you hear 

that the latest estimate for a brand new nuclear plant is $4,400/kW to $7,700/kW, this means the cost to 

build a new 1,000 MW nuclear plant ranges from $4.4 billion ($4,400/kW x 1,000 MW x 1,000 kW/MW) to 

$7.7 billion ($7,700/kW x 1,000 MW x 1,000 kW/MW). 

Note that this has nothing to do with the cost to operate or maintain the plant. It is just the upfront cost to 

build the plant. This is a quick way to compare which technology is the most expensive or least expensive to 

build. In general, base load technologies will be more expensive to build than intermediate load 

technologies, while intermediate load technologies will be more expensive to build than peaking 

technologies. 

 

First, determine the load factor. Load factor is: 3 hours/24 hours = 12.5 percent, which calls for a peaking 

power plant. Next, compare the cost to build the various competing peaking power generation technologies.  

Perhaps the utility needs to know a little more about this load. At the very least, the utility needs to answer 

the following questions: 

 Does this load always run for three hours or can its duration vary? 

 Does the load come on and go off at the same time each day? 

 If es  to uestio  # 2, the  dete i e hat ti e of da  the load u s? 

Suppose the load duration does not vary (that is, the load turns on and off at the same time each day) and 

that time is from 12:00 noon to 3:00 p.m. In this case, whatever technology the utility chooses has to be 

capable of providing capacity and energy from 12:00 noon to 3:00 p.m. each day. 

If the utility narrows its choices for peaking options down to the three least expensive technologies to install, 

then the concerns related to those peaking technologies need to be addressed.  

Variable vs. Fixed Expenses  
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Before per u itizi g these osts, the te s a ia le  a d fi ed  osts eed to e defi ed. A a ia le ost is 
an expense that varies with revenue or the volume of sales. Be careful: most people revert to the dictionary 

definition of variable and think it means that it is an expense that varies with time. This is incorrect. In the 

financial world, a variable expense varies with revenue or volume. 

A fixed expense is an expense that does not vary with revenue or volume. For every expense, you ask and 

answer a simple questio : If I p odu e a d sell o e o e kWh do I spe d o e o e  o  this e pe se?  If 
the answer is yes, then it is a variable expense. If the answer is no, then it is a fixed expense. 

Fuel costs are driven not only by the cost of the fuel that is being converted to electricity, but also by the 

efficiency of the conversion process. Fuel costs are truly variable costs. That is, these costs vary directly with 

the kilowatt-hours (kWh) generated by the plant. When more electricity is produced, more fuel is consumed. 

Pollution costs are the cost to purchase pollution credits, like NOX and SO2 credits. These are market based 

credits that are a function of the tons of NOX or tons of SO2 that the plant emits. The amount of NOX or 

SO2 that the plant emits is directly proportional to fuel consumed, which is a variable cost. Therefore, 

pollution credit costs are also variable costs. 

O&M costs, on the other hand, are not generally considered to be variable costs. The plant staff earns a base 

wage plus benefits that are fixed. Overtime for increased production is an extremely small contribution to 

variable costs; so small that it is usually disregarded. Similarly, routine and overhaul maintenance are 

considered fixed costs. Incremental plant operation, unless much more than typical, does not alter the usual 

maintenance routine and intervals. Finally, many costs associated with the plant, like insurance and property 

taxes, are fixed and change only with variables outside the plant domain. Both of these costs generally 

increase yearly with the inflation rate. 

Cycling a plant from full output to lower output levels causes an increase in wear and tear on the plant 

components. Although the money spent on labor and material to operate and maintain the plant does not 

change at the time the cycling occurs, the increase in wear and tear can increase the frequency of future 

maintenance, thus causing an increase in average O&M costs. Therefore, O&M costs do not usually increase 

with each new kWh generated by the plant. 

Although this seems like a minor point, it is financially crucial that individuals making short-term pricing and 

running decisions for the plant understand this concept. The financial implication is that increasing the plant 

output by 10 percent when it is already running does ot i ease the pla t s O&M osts sig ifi a tl . 
Therefore, the generation company can maximize profit by accepting a lower price for the incremental kWh 

that the pla t ge e ates as lo g as the p i e the o pa  e ei es o e s the pla t s i ease in variable 

osts, hi h i  this ase ould e the pla t s i ease i  fuel osts a d pollutio  edit osts. I  fa t, a la ge 
portion of the incremental revenue that the generation company realizes from the 10 percent increase in 

plant output will be added ight to p ofit if the pla t s i e e tal fuel ost a d pollutio  edit osts pe  
kWh are small in comparison to the incremental market price the company charges for the additional kWh. 

A company experiences capital costs (namely depreciation and financing costs for plant construction) with 

the passage of time. Whether the plant produces one kWh or a million kWh has no effect on the amount of 

depreciation and interest costs the plant incurs. Therefore, capital costs are also fixed costs. So, fuel and 

pollution credit costs are variable costs, while O&M costs and capital costs are fixed costs. 

 

***** 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 

 

 

https://qp.rgpvnotes.in/
mailto:rgpvnotes.in@gmail.com

	Fixed Charges of Power Generation
	Semi Fixed Charges of Power Generation
	Running Charges of Power Generation

