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POWER TRAIFF TYPES 
 

 

Energy Rates or Power Tariffs are the different methods of charging the consumers 

for the consumption of electricity. It is desirable to charge the consumer according to his 

maximum demand (kW) and the energy consumed (kWh). 

 

1. Flat demand rate 

In this type of charging, the charging depends only on the connected load and fixed 

number of hours of use per month or year. 

This can be given by the following equation E = Ax 
 

 

Here no metering equipments and manpower are required for charging. In this system, 

the consumer can theoretically use any amount of energy upto that consumed by all 

connected loads. The unit energy cost decreases progressively with an increased energy 

usage. The variation in total cost and unit cost are shown in fig. 

 

2. Straight line meter rate 

This type of charging depends upon the amount of total consumed by the consumer. The 

bill charge is directly proportional to the energy consumed by the consumer. 

This can be represented by the following equation E = By 

The major drawbacks of this system are: 

1. In this type of system, the consumer using no energy ay any amount although he 

has incurred some expenses to the power station 
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2. The rate of energy is fixed, therefore this method of does not encourage the 
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consumer to use more power. 

The variation in total cost and unit consumed are shown in the figure. 
 

 

3. Block meter rate 

In previous straight line meter rate the unit charge is same for all magnitudes of energy 

consumption. The increased consumption spreads the item of fixed charge over a greater 

number of units of energy. 

Therefore, the price of energy should decrease with an increase in consumption. The 

block meter rate is used to overcome this difficulty. 

This method of charging is represented by the equation. 

E = B1y1 + B2y2 + B3y3 + ……. 

Where, B3 < B2 < B1 and 

(y1 + y2 + y3 +……) = y (total energy consumption) 

The level of y1 , y2 , y3 …… is decided by the government to recover the capital cost, In this 

system, the rate of unit charge decrease with increase in consumption of energy as shown in 

fig. 
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4. Hopkinson demand rate or two part tariff 

In this method of charging depends upon the maximum demand and energy 

consumption. This method is proposed by Dr.' John Hopknson in 1982. 

 
This method of charging is represented by the equation E = A + By. 

 
 

In this method two meters are required to record the maximum demand and the energy 

consumption of the consumer. This method is generally used for the industrial consumers. 

The variation in total cost with respect to the total energy consumption taking x as 

parameter is shown in fig. 

 

 

5. Doherty rate or three part tariff 

This method is proposed by Henry L. Doherty. In this method of charging, the consumer 

has to pay some fixed amount in addition to the charges for maximum demand and energy 

consumed. The fixed amount to be charged depends upon the occasional increase in prices 

and wage charges of the workers etc. 

 
This method of charging is expressed by the equation E = Ax + By + C. 

 
This Doherty method of charging is most commonly used in Tamilnadu and all over 

India. In this method the customers are discouraged to use more power when the generating 

capacity is less than the actual demand. 

For example, for the first 50kW-hr units the charging rate is fixed as, say, Rs. 2.5/Kw- 
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hr and if it exceeds than this charge is rapidly increased as Rs. 3.5/kW-hr for next 

100 kW-hr units (i.e from 51Kw-hr to 150kW-hr). This method is unfair to the 

customer, but very common in India and many developing nations. 

 
 

The variation in total cost with respect to the total energy consumption taking x as 

parameter is shown in fig. binils.com
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LOAD CURVE AND LOAD DURATION CURVE 

 

 
A power station is designed to meet the load requirements of the 

consumers. An ideal load on the station, from the stand point of equipment 

needed and operating routine, would be one of constant magnitude and 

steady duration. However, such a steady load on the station is never 

realized in actual practice. 

The   consumers    require their   small   or   large   block   of    power 

in accordance with the demands of their activities. Thus the load demand 

of one consumer at any time may be different   from   that   of   the 

other consumer. The result is that load on the power station varies from 

time to time. 

(i) Need of additional equipment: 
 

The variable load on a power station necessitates having additional 

equipment. By way of illustration, consider a steam power station. Air, coal 

and water are the raw materials for this plant. In order to produce variable 

power, the supply of these materials will be required to be varied 

correspondingly. 

For instance, if the power demand on the plant increases, it must be 

followed by the increased flow of coal, air and water to the boiler in order 

to meet the increased demand. Therefore, additional equipment has to be 

installed to accomplish this job. As a matter of fact, in a modern power 

plant, there is much equipment devoted entirely to adjust the rates of 

supply of raw materials in accordance with the power demand made on 

the plant. 

(ii) Increase in production cost: The variable load on the plant increases 

the cost of the production of electrical energy. An alternator operates at 
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maximum efficiency near its rated capacity. If a single alternator is used, it 

will have poor efficiency during periods of light loads on the plant. 

Therefore, in actual practice, a number of alternators of different capacities 

are installed so that most of the alternators can be operated at nearly full 

load capacity. However, the use of a number of generating units increases 

the initial cost per kW of the plant capacity as well as floor area required. 

This leads to the increase in production cost of energy. 

 
Load Curves: 

 

The curve showing the variation of load on the power station with 

respect to with respect to time is known as a load curve. 

The load on a power station is never constant; it varies from time to 

time. These load variations during the whole day (i.e., 24 hours) are 

recorded half-hourly or hourly and are plotted against time on the graph. 

The curve thus obtained is known as daily load curve as it shows the 

variations of load w.r.t. the time during the day. The figure below shows a 

typical daily load curve of a   power station. It is   clear   that load   on 

the power station is varying, being maximum at 6 P.M. in this case. It may 

be seen that load curve indicates at a glance the general character of the 

load that is being imposed on the plant. Such a clear representation cannot 

be obtained from tabulated figures. 

The monthly load curve can be obtained from the daily load curves of 

that month. For this purpose, average values of power over a month at 

different times of the day are calculated and then plotted on the graph. 

The monthly load curve is generally used to fix the rates of energy. The 

yearly load curve is obtained by considering the monthly load curves of 

that particular year. 
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The yearly load curve is generally used to determine the annual load 

factor. 
 

 

 
 

Importantterms 

 
 

The variable load problem has introduced the following terms and 

factors in power plant engineering: 

(i) Connected load: It is the sum of continuous ratings of all the equipment 

connected to supply system. A power station supplies load to thousands of 

consumers. Each consumer has certain equipment installed in his premises. 

The sum of the continuous ratings of all the equipment in the consumer’s 

premises is the “connected load” of the consumer. 

For instance, if a consumer has connections of five 100-watt lamps 

and a power point of 500 watts, then connected load of the consumer is 5 × 

100 + 500 = 1000 watts. The sum of the connected loads of all the consumers 

is the connected load to the power station. 

(ii) Maximum demand: It is the greatest demand of load on the power 

station during a given period. The load on the power station varies from 

time to time. The maximum of all the demands that have occurred during a 

given period (say a day) is the maximum demand. Thus referring back to 
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the load curve of Figure below the maximum demand on the power station 

during the day is 6 MW and it occurs at 6 P.M. 

Maximum demand is generally less than the connected load 

because all the consumers do not switch on their connected load to the 

system at a time. The knowledge of maximum demand is very important 

as it helps in determining the installed capacity of the station. The station 

must be capable of meeting the maximum demand. 

The value of demand factor is usually less than 1.It is expected 

because maximum demand on the power station is generally less than the 

connected load. If the maximum demand on the power station is 80 MW 

and the connected load is 100 MW, then demand factor = 80/100 = 0·8. 

 
(iv) Average load: The average of loads occurring on the power station in a 

given period (day or month or year) is known as average load or average 

demand. 
 

 
 

 

 

(v) Load factor: The ratio of average load to the maximum demand during 

a given period is known as load factor. 
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The load factor may be daily load factor, monthly load factor or annual 

load factor if the time period considered is a day or month or year. Load 

factor is always less than 1 because the average load is smaller than the 

maximum demand. The load factor plays a key role in determining the 

overall cost per unit generated. 

 
 

(vi) Diversity factor: The ratio of the sum of individual maximum 

demands to the maximum demand on power station is known as diversity 

factor 
 

 

A power station supplies load to various types of consumers whose 

maximum demands generally do not occur at the same time. Therefore, the 

maximum demand on the power station is always less than the sum of 

individual maximum demands of the consumers. Obviously, diversity 

factor will always be greater than 1. 

 
 

(vii) Plant capacity factor: It is the ratio of actual energy produced to the 

maximum possible energy that could have been produced during a given 

period 
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The plant capacity factor is an indication of the reserve capacity of the 

plant. A power station is so designed that it has some reserve capacity for 

meeting the increased load demand in future. Therefore, the installed 

capacity of the plant is always somewhat greater than the maximum 

demandontheplant. It is interesting to note that difference between load 

factor and plant capacity factor is an indication of reserve capacity. If the 

maximum demand on the plant is equal to the plant capacity, then 

load factor   and   plant   capacity   factor   will   have   the   same   value.. 

 
(viii) Plant use factor: It is ratio of kWh generated to the product of plant 

capacity and the number of hours for which the plant was in operation i.e. 
 

 
 

 

 

 

Load duration curve: 
 

When the load elements of a load curve are arranged in the order of 

descending magnitudes, the curve thus obtained is called a load duration 

curve.The load duration curve is obtained from the same data as the load 
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curve but the ordinates are arranged in the order of descending 

magnitudes. In other words, the maximum load is represented to the left 

and decreasing loads are represented to the right in the descending order. 

Hence the area under the load duration curve and the area under the 

load curve are equal. The figure below shows the daily load curve. The 

daily load duration curve can be readily obtained from it. It is clear 

from daily load curve, those load elements in order of descending magnitude 

are 20 MW for 8 hours; 15 MW for 4 hours and 5 MW for 12 hours. Plotting 

these loads in order of descending magnitude, we get the daily load duration 

curve as shown in Figure below. 
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The following points may be noted about load duration curve: 
 

(i) The load duration curve gives the data in a more presentable form. In 

other words, it readily shows the number of hours during which the given 

load has prevailed. 

(ii)The area under the load duration curve is equal to that of the 

corresponding load curve. Obviously, the area under daily load duration 

curve (in kWh) will give the units generated on that day. 

(iii) The load duration curve can be extended to include any period of 

time. By laying out the abscissa from 0 hours to 8760 hours, the variation 

and distribution of demand for an entire year can be summarized in one 

curve. The curve thus obtained is called the annual load duration curve. 

Types of loads: 
 

A device which taps electrical energy from the electric power system is 

called a load on the system. The load may be resistive (e.g., electric lamp), 

inductive (e.g., induction motor), capacitive or some combination of them. 

The various types of loads on the power system are : 

 
 

(i) Domestic load: Domestic load consists of lights, fans, refrigerators, 

heaters, television, small motors for pumping water etc. Most of the 

residential load occurs only for some hours during the day (i.e., 24 hours) 

e.g., lighting load occurs during night time and domestic appliance load 

occurs for only a few hours. For this reason, the load factor is low (10% to 

12%). 

 

 
(ii) Commercial load: This type of load consists of lighting for shops, fans 

and electric appliances used in restaurants etc. This class of load occurs for 
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more hours during the day as compared to the domestic load. The 

commercial load has seasonal variations due to the extensive use of air 

conditioners and space heaters. 

 

 
(iii) Industrial load: Industrial load consists of load demand by industries. 

The magnitude of industrial load depends upon the type of industry. Thus 

small scale industry requires load up to 25 kW, medium scale industry 

between 25kW and 100 kW and large-scale industry requires load above 

500 kW. Industrial loads are generally not weather dependent. 

(iv) Municipal load: Municipal load consists of street lighting, power 

required for water supply and drainage purposes. Street lighting load is 

practically constant throughout the hours of the night. For water supply, 

water is pumped to overhead tanks by pumps driven by electric motors. 

Pumping is carried out during the off-peak period, usually occurring 

during the night. This helps to improve the load factor of the power 

system. 

(v) Irrigation load: This type of load is the electric power needed for pumps 

driven by motors to supply water to fields. Generally this type of load is 

supplied for 12 hours during night. 

(vi) Traction load: This type of load includes tram cars, trolley buses, 

railways etc. This class of load has wide variation. During the morning 

hour, it reaches peak value because people have to go to their work place. 

After morning hours, the load starts decreasing and again rises during 

evening since the people start coming to their homes. 
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SELECTION OF SITE FOR HYDRO ELECTRIC POWER PLANT 

 
 

1. Water Available. To know the available energy from a given stream or river, the 

discharge flowing and its variation with time over a number of years must be known. 

Preferably, the estimates of the average quantity of water available should be prepared on the 

basis of actual measurements of stream or river flow. The recorded observation should be 

taken over a number of years to know within reasonable, limits the maximum and minimum 

variations from the average discharge. The river flow data should be based on daily, weekly, 

monthly and yearly flow ever a number of years. Then the curves or graphs can be plotted 

between tile river flow and time. These are known as hygrographs and flow duration curves. 

 
The plant capacity and the estimated output as well as the need for storage will be governed 

by the average flow. The primary or dependable power which is available at all times when 

energy is needed will depend upon the minimum flow. Such conditions may also fix the 

capacity of the standby plant. The, maximum of flood flow governs the size of the headwords 

and dam to be built with adequate spillway. 

 
2. Water-Storage. As already discussed, the output of a hydropower plant is not uniform due 

to wide variations of rain fall. To have a uniform power output, a water storage is needed so 

that excess flow at certain times may be stored to make it available at the times of low flow. 

To select the site of the dam ; careful study should be made of the geology and topography of 

the catchment area to see if the natural foundations could be found and put to the best use. 

 
3. Head of Water. The level of water in the reservoir for a proposed plant should always be 

within limits throughout the year. 

 
4. Distance from Load Center. Most of the time the electric power generated in a hydro- 

electric power plant has to be used some considerable distance from the site of plant. For this 

reason, to be economical on transmission of electric power, the routes and the distances 

should be carefully considered since the cost of erection of transmission lines and their 

maintenance will depend upon the route selected. 
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5. Access to Site. It is always a desirable factor to have a good access to the site of the plant. 

This factor is very important if the electric power generated is to be utilized at or near the 

plant site. The transport facilities must also be given due consideration. 

 
SELECTION OF SITE FOR NUCLEAR POWER PLANT 

 

 

The various factors to be considered while selecting the site for nuclear plant are as follows : 

1. Availability of water. At the power plant site an ample quantity of water should be 

available for condenser cooling and made up water required for steam generation. Therefore 

the site should be nearer to a river, reservoir or sea. 

 
2. Distance from load center. The plant should be located near the load center. This will 

minimise the power losses in transmission lines. 

 
3. Distance from populated area. The power plant should be located far away from 

populated area to avoid the radioactive hazard. 

 
4. Accessibility to site. The power plant should have rail and road transportation facilities. 

 
 

5. Waste disposal. The wastes of a nuclear power plant are radioactive and there should be 

sufficient space near the plant site for the disposal of wastes. 

 
SELECTION OF SITE FOR THERMAL POWER PLANT 

 

 
1. Land Availability. Power plant needs a wide range of land requirements. For example, 

coal plants tend to need larger areas to support rail lines, coal piles, and landfills. Natural gas- 

fired power plants may only need area for the generation facilities and support equipment. 

Needed information includes the site size (acres), and the portion of the site (acres) that 

would be occupied by plant buildings and systems. 

 
2. Water Availability. Many power plant technologies use water from lakes, rivers, 

municipal water utilities, or groundwater. Surface water is used for plant cooling and 

groundwater is used for plant processes. Generally, the presence of adequate and usable water 
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resources at or near a site is preferred over sites with remote, inadequate, or low- 

quality water resources. 

 
3. Fuel Availability. Fuel availability influences choices positively; its marginal 

utility is diminishing with supply. Without a higher level of availability, alternative 

fuels are unlikely to be adopted. 

 
4. Skilled Manpower. Availability A power plant requires labor for construction 

and operation. Local communities can benefit from these employment 

opportunities. Generally, sites that can make use of local labor are more desirable. 

These sites would have a larger skilled work force within a short distance from the 

plant site. 

 
5. Land Acquisition Cost. Each site will have unique land acquisition 

requirements and effects. Generally, sites that have lower land acquisition costs and 

require shorter acquisition times are more desirable. 

 
6. Future Development Limitations. The construction of a plant at a particular 

site may create limitations on future development in the local area through its effect 

on land use or through its consumption of local PSD air increments, water 

resources, or water discharge capacity. Generally, sites that impose fewer 

limitations on future development may be more desirable. 

 
7. Possibility of Site Expansion. A site might be able to support more generating 

capacity than proposed. It’s usually more economical and environmentally 

acceptable to add generating capacity at an existing site than to build at a new site.. 

Often, an expandable site may be more desirable. But, a potential concern of local 

property owners is the effect of plant siting on nearby property values. Generally, 

sites that enhance property values or minimize the decrease in property values may 

be more desirable. 
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WASTE DISPOSAL OPTIONS FOR THERMAL POWER PLANT 
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POLLUTION CONTROL TECHNOLOGIES INCLUDING WASTE DISPOSAL 

OPTIONS FOR NUCLEAR POWER PLANTS 
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TYPES OF NUCLEAR WASTES 
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