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3.3 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. Fig. 3.2. 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 vearly
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.
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Importance. The daily load curves have attained a great importance in generation as they sup-
ply the following information readily :

(1)
(if)
(ifi)

(iv)

(v)

The daily load curve shows the variations of load on the power station during different hours
of the day.

The area under the daily load curve gives the number of units generated in the day.
Units generated/day = Area (in kWh) under daily load curve.
The highest point on the daily load curve represents the maximum demand on the station on
that day.
The area under the daily load curve divided by the total number of hours gives the average
load on the station in the day.
Area (in kWh) under daily load curve
24 hours

The ratio of the area under the load curve to the total area of rectangle in which it is con-
tained gives the load factor.

Average load =

Average load _ Average load X 24
Max.demand  Max. demand x 24

Area (in kWh) under daily load curve
Total area of rectangle in which the load curve is contained

Load factor =




(vi) The load curve helps in selecting® the size and number of generating units.

(vii) The load curve helps in preparing the operation schedule®* of the station.



Important Terms and Definition

(i) Connected load. [t is the sum of continuous ratings of all the equipments 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 equipments in the consumer’s
premises 1s 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 x 100 + 500

= 1000 watts. The sum of the connected loads of all the consumers is the connected load to the power

station. e e e ——



(iif) Maximum demand : [t 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 the
load curve of Fig. 3.2, the maximum demand on
the power station during the day is 6 MW and it
occurs at 6 PM. Maximum demand is generally
less than the connected load because all the con-
sumers do not switch on their connected load to
the system at a time. The knowledge of maxi-
mum demand is very important as it helps in de-
termining the installed capacity of the station. The
station must be capable of meeting the maximum demand.




(iif) Demand factor. It is the ratio of maximum demand
on the power station to its connected load i.e.,

Maximum demand

D d factor =
SR Hetor 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. If the maximum de-
mand on the power station is 80 MW and the connected load
is 100 MW, then demand factor = §0/100 = 0-8. The knowl-
edge of demand factor is vital in determining the capacity of
the plant equipment.



(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.

No. of units (kWh) generated in a day
24 hours

No. of units (kWh) generated in a month
Number of hours in a month

Daily average load =

Monthly average load =

No. of units (KkWh) generated in a year
8760 hours

Yearly average load =



(v) Load factor. The ratio of average load to the maximum demand during a given period is
known as load factor i.e.,

Average load

Load factor = Max. demand

If the plant is in operation for T hours,

Average load X T
Max. demand x T

Units generated in T hours
Max. demand x T hours

[Load factor =




(vi) 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.,

Sum of individual max. demands
Max. demand on power station

Diversity factor =

(vii) Plant capacity factor. [t is the ratio of actual energy produced to the maximum possible
energy that could have been produced during a given period i.e.,

Actual energy produced

Plant capacity factor =
Max. energy that could have been produced

Average demand x T **

Plant capacity X T

Average demand
Plant capacity




(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.

Station output in kWh
Plant capacity X Hours of use

Plant use factor =
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