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ECONOMIC ASPECTS 

 

    CAUSES OF LOW POWER FACTOR: 

(i) Most of the a.c. motors are of induction type (1φ and 3φ 
induction motors) which have low lagging power factor. These 
motors work at a power factor which is extremely small on 
light load (0·2 to 0·3) and rises to 0·8 or 0·9 at full load. 
(ii) Arc lamps, electric discharge lamps and industrial heating 
furnaces operate at low lagging power factor. 
(iii) The load on the power system is varying; being high during 
morning and evening and low at other times. During low load period, 
supply voltage is increased which increases the magnetisation 
current. This results in the decreased power factor. 
 

METHODS OF IMPROVEMENT OF POWER FACTOR: 

Power factor can be improved by the following methods: 

1.Static capacitors.  

2. Synchronous condenser. 

 3. Phase advancers 

1. Static capacitor. The power factor can be improved by connecting 
capacitors in parallel with the equipment operating at lagging power 
factor.The capacitor draws a leading current and partly or completely 
neutralises the lagging reactive component of load current. This 
raises the power factor of the load. 
2. Synchronous condenser. A synchronous motor takes a leading 
current when over-excited and, therefore, behaves as a capacitor. An 
over-excited synchronous motor running on no load is known as 
synchronous condenser. When such a machine is connected in 
parallel with the supply, it takes a leading current which partly 
neutralises the lagging reactive component of the load. Thus the 
power factor is improved. 



3. Phase advancers. Phase advancers are used to improve the power 
factor of induction motors. The low power factor of an induction 
motor is due to the fact that its stator winding draws exciting current 
which lags behind the supply voltage by 90o. If the exciting ampere 
turns can be provided from some other a.c. source, then the stator 
winding will be relieved of exciting current and the power factor of 
the motor can be improved. This job is accomplished by the phase 
advancer which is simply an a.c. exciter. The phase advancer is 
mounted on the same shaft as the main motor and is connected in 
the rotor circuit of the motor. It provides exciting ampere turns to 
the rotor circuit at slip frequency. By providing more ampere turns 
than required, the induction motor can be made to operate on 
leading power factor like an over-excited synchronous motor. 
 
FACTORS AFFECTING THE ECONOMICS OF GENERATION: 
 
1.LOAD CURVES: 
The curve showing the variation of load on the power station with 
respect to (w.r.t) 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. time during the day. 
                       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. The yearly load curve 
is generally used to determine the annual load factor. 
2. DEMAND FACTOR: 
It is the ratio of maximum demand on the power station to its 
connected load i.e., 



      Demand factor = Maximum demand/Connected load 
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. 
3. 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. 
 
4.LOAD FACTOR: 
The ratio of average load to the maximum demand during a given 
period is known as load factor i.e., 
             Load factor =Average load/Max. demand 
 
If the plant is in operation for T hours, 
Load factor = Average load* T /Max. demand *T 
=Units generated in T hours/Max. demand × T hours 
 
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 average load 
is smaller than the maximum demand. 
 
5. Diversity factor. The ratio of the sum of individual maximum 
demands to the maximum demand on power station is known as 
diversity factor i.e., 
  Diversity factor = Sum of individual max. demands /Max. demand 
on power station 
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. 
 
6.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 i.e., 
 
Plant capacity factor = Actual energy produced/ Max. energy that                               
could have been produced 
=Average demand *T /Plant capacity *T 
=Average demand/Plant capacity 
 
 
Base Load and Peak Load on Power Station: 
The changing load on the power station makes its load curve of 
variable nature. 
(i) Base load. The unvarying load which occurs almost the whole day 
on the station is known as base load. 
(ii)Peak load. The various peak demands of load over and above the 
base load of the station is known as peak load. 
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TYPES OF TARIFF: 

Tariff: The rate at which electrical energy is supplied 
to a consumer is known as tariff. 

Desirable characteristics of Tariff: 

(i)Proper return : The tariff should be such that it ensures the proper 
return from each consumer. In other words, the total receipts from 
the consumers must be equal to the cost of producing and supplying 
electrical energy plus reasonable profit. This will enable the electric 
supply company to ensure continuous and reliable service to the 
consumers. 
(ii) Fairness : The tariff must be fair so that different types of 
consumers are satisfied with the rate of charge of electrical energy. 
Thus a big consumer should be charged at a lower rate than a small 
consumer. It is because increased energy consumption spreads the 
fixed charges over a greater number of units, thus reducing the 
overall cost of producing electrical energy. Similarly, a consumer 
whose load conditions do not deviate much from the ideal (i.e., non 
variable) should be charged at a lower rate than the one whose load 
conditions change appreciably from the ideal. 
(iii) Simplicity : The tariff should be simple so that an ordinary 
consumer can easily understand it. A complicated tariff may cause an 
opposition from the public which is generally distrustful of supply 
companies. 
(iv) Reasonable profit : The profit element in the tariff should be 
reasonable. An electric supply company is a public utility company 
and generally enjoys the benefits of monopoly. Therefore, 
the investment is relatively safe due to non-competition in the 
market. This calls for the profit to be restricted to 8% or so per 
annum. 
(v) Attractive : The tariff should be attractive so that a large number 
of consumers are encouraged to use electrical energy. Efforts should 
be made to fix the tariff in such a way so that consumers can pay 
easily. 
 



1.Flat rate tariff. When different types of consumers are charged at 
different uniform per unit rates, it is called a flat rate tariff. 
 
2.Block rate tariff. When a given block of energy is charged at a 
specified rate and the succeeding blocks of energy are charged at 
progressively reduced rates, it is called a block rate tariff. 
 
3. Two-part tariff. When the rate of electrical energy is charged on the 
basis of maximum demand of the consumer and the units consumed, 
it is called a two-part tariff. 
 
4. Maximum demand tariff. It is similar to two-part tariff with the only 
difference that the maximum demand is actually measured by 
installing maximum demand meter in the premises of the consumer. 
This removes the objection of two-part tariff where the maximum 
demand is assessed merely on the basis of the rateable value. This 
type of tariff is mostly applied to big consumers. 
However, it is not suitable for a small consumer (e.g., residential 
consumer) as a separate maximum demand meter is required. 
 
 
 

 

 

 

 

 

 

 

 

 



Substations: 

The assembly of apparatus used to change some characteristic (e.g. 
voltage, a.c. to d.c., frequency, p.f. etc.) of electric supply is called a 
sub-station. 
 

LAYOUT OF SUBSTATION: 

 

          


















