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Introduction

 The main aim in the economy of operation problem is to

minimize the total cost of generating real power at various

stations while satisfying the loads and the losses in the

transmission links.

 Economy of operation is naturally predominant in determining

allocation of generation to each station for various system load

levels.

 The first problem in power system is called the unit

commitment (UC) problem and the second is called the load

scheduling (LS) problem.
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Introduction (contd…)

 Economic dispatch is the on line economic dispatch where in it

is required to distribute the load among the generating units

actually paralled with the system in such manner as to

minimize the total cost of supplying the minute – to – minute

requirements of the system.

 Economic load dispatch problem is really the solution of a

large number of load flow problems and choosing the one

which is optimal in the sense that it needs minimum cost of

generation.
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System constraints
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System constraints(contd..)
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System constraints(contd..)
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Characteristics

1) Input-output characteristics:
The input-output curve of a unit can be expressed in Million

kilocalories per hour (or) directly in terms of rupees per hour

versus output in megawatts.
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Characteristics(contd..)

2)Incremental fuel cost:

It is a ratio equal to a small change in input to

the corresponding small change in output.

2)Incremental fuel cost:

It is a ratio equal to a small change in input to

the corresponding small change in output.
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Characteristics(contd..)

3)Incremental production cost:

Incremental production cost consists of the

incremental fuel cost plus the incremental cost of labour,

supplies, maintenance and water. It is difficult to express

exactly these costs as a function of output and also they

form generally a small fraction of the incremental cost of

fuel, the incremental cost of production will wither to be

considered equal to the incremental cost of fuel.
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Methods of solving ELD
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Methods of solving ELD(contd..)
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Methods of solving ELD(contd..)
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Loss coefficients
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Loss coefficients
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Previous years GATE Questions
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Previous years GATE Questions
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Previous years GATE Questions

P2=20+0.5P1 ------- (b)

By solving eqn a and b we get

P1=120 MW P2=80 MW

Q.No.3) Incremental fuel costs for a power plant consisting of

three generating units are

IC1=20+0.3P1,IC2=30+0.4P2,IC3=30 (GATE-03)

Assume that all the 3 units are operating all the time. Minimum

and maximum loads on each unit are 50 and 300 MW

respectively. If the plant is operating on economic load dispatch

to supply the total demand of 700 MW, the power generated by

each unit is
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Previous years GATE Questions

Sol)As the incremental fuel cost of gen 3 is independent of its
generation ,we can operate it at its maximum capacity of 300 MW
and the remaining 400MW will be shared by remaining two
generators
P1+P2=400-----------(a)
By referring to eqn 1
20+0.3P1=30+4P2----------(b)

From eqns a and b

20+0.3P1=30+4(400-P1)

By solving it we get
P1=242.86MW
P2=157.14 MW
And P3=300 MW
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Previous years GATE Questions

Q.N0.4)A load is at equidistant from the two thermal generating
stations G1 and G2 as shown in fig. The fuel cost characteristics
of the generating stations are given by
F1= a+bP1+cP1

2 Rs/hour
F2=a+bP2+2cP2

2 Rs/hour                                          (GATE-05)

Where P1 and P2 are the generations in MW of G1 and G2
respectively. For most economic generation to meet 300 MW  of
load P1 and P2 are
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Previous years GATE Questions

Sol)By differentiating the input fuel cost equations we get
IC1=b+2cP1
IC2=b+4cP2

From eqn 1 for most economic operation
b+2cP1=b+4cP2

and P1+P2=300

By solving them

P1=200 MW
P2=100 Mw

Sol)By differentiating the input fuel cost equations we get
IC1=b+2cP1
IC2=b+4cP2

From eqn 1 for most economic operation
b+2cP1=b+4cP2

and P1+P2=300

By solving them

P1=200 MW
P2=100 Mw
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Previous years GATE Questions

Q. No.5)A lossless power system has to serve a load of 250 MW .
There are two generators  in the system with cost curves C1 and
C2 respectively defined as follows
C1=PG1+0.055×PG1

2

C2=3PG2+0.03×PG2
2

Where PG1 and PG2are the MW injections from generator G1 and
G2 respectively. Thus the minimum cost dispatch will be

Sol)From data PG1+PG2=250-----------(a)
From eqn 1
1+0.11PG1=3+0.06PG2------------------(b)
Solving eqn a and b we get

PG1=100 MW
PG2=150 MW
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Previous years GATE Questions

Q.No.6)A load center of 120 MW deliver power from two power
stations connected by 220 KV transmission lines of 25 Km and
75 Km as shown in fig below. The three generators are of 100 MW
capacity each and have identical fuel cost characteristics. The
minimum loss generation schedule for supplying the 120 MW
load is
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Previous years GATE Questions

a) P1=80+losses, P2=20 MW, P3=20 MW
b) P1=60 MW, P2=30 MW+ losses, P3=20 MW
c) P1=40 MW, P2=40 MW, P3=40 MW+ losses
d) P1=30+losses, P2=45 MW, P3=45 MW

Sol) Generator 1 is near to the load centre, where as Generator 2
and 3 are away from the load . To reduce losses , more power is
contributed from generator 1

P1=80+losses, P2=20 MW, P3=20 MW
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b) P1=60 MW, P2=30 MW+ losses, P3=20 MW
c) P1=40 MW, P2=40 MW, P3=40 MW+ losses
d) P1=30+losses, P2=45 MW, P3=45 MW

Sol) Generator 1 is near to the load centre, where as Generator 2
and 3 are away from the load . To reduce losses , more power is
contributed from generator 1

P1=80+losses, P2=20 MW, P3=20 MW

Prof. M Venkateswara Rao,  Dept. of EEE,  JNTUA College of Engineering,  Kalikiri,  Chittoor District, A P,   India



Previous years GATE Questions

Q.No.7)The fuel cost functions of two power plants are
Plant P1: C1=0.05Pg1

2+APg1+B
Plant P2: C2=0.01Pg2

2+3APg2+2B
Where Pg1 and Pg2 are the generator powers of two plants and A
and B are constants. If the two plants optimally share 1000 MW
load at incremental fuel cost of 100 Rs/MWh, the ratio of load
shared by the two plants is (GATE-154-S1)
Sol)

Pg1+Pg2 =1000 MW---(a)

Refer eqn 1

0.1 Pg1 +A=100-------(b)

0.2 Pg2 +3A=100--------(c)

Solve eqn 4, 5, 6 we get

Pg1 =800 MW, Pg2 =200 MW Pg1 : Pg2 =4:1
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