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Abstract—Optimization of power scheduling
for dynamically varying demand in real time
considering constraints like transmission line
capabilities, availability of conventional and
renewable power sources, change of reliability
index, serving critical and forecasted loads,
optimization of losses, storage capacity. The
scheduling is made considering practical
security aspects like line and generator
outages. Deep dive analysis is made on demand
side management and suggestions are
proposed. Dynamic economic load dispatch
problem has been modeled as inequality
constrained optimization problem. The
evolutionary programming is applied to
optimize the solution.

Index Terms—Economic Load Dispatch,
Particle Swarm  Optimization, Genetic
Algorithm, Distributed Generation.

I. INTRODUCTION

Now a days due to interconnection of all the
various electrical networks, energy crisis in the
world and continuous rising prices, it is now very
much in need to reduce the operating cost of
electric energy. The main aim of todays electrical
utility is to provide electrical power in a reliable
way and in a possible low cost. Electrical Energy
cannot be stored, but it can be generated form
available sources be it conventional resources or
Renewable energy sources. Transmission system
is used for delivery of bulk power for a
considerable distance and distribution system is
used for local delivery of power. Since now a
days there are so many sources of energy be it
coal, oil or gas, water, solar energy, wind power,
the choice of what resource should be taken, is

taken in the basis of mostly economic
expenditure, then other conditions are kept in
mind such as Technical and Geographical.

Economic Load Dispatch in Generating units is
one of the very few problems in Power system
Operation. The new wave of implementing more
and more renewable energy sources makes this
problem even more important now a day. The
main aim of Economic Load Dispatch Problem is
to define the production cost of each plant so that
the total cost of generation and transmission is as
minimum as possible for a specific amount of
load. Some factors have to be taken into account
such as the generating Plant characteristics, the
fuel used, heat rate of the fuel, water reserved for
hydrothermal, the transmission losses etc.

. BACKGROUND AND
MOTIVATION

A. Economic Load Dispatch

As we have mentioned earlier, Economic Load
Dispatch is one of the main problem now a days
in our power system where dispatching the load
in an economic way carries a great significance in
present times power system where reducing the
operating and generation cost is the most
significant work to be look after.

B. Thermal Scheduling

Scheduling on plants in thermal generation
carries a great significance. Thermal power plants
have to take into account the fuel cost. In present
days with the increase of Load Demand, it is very
much necessary to operate the generating stations
in a economical way. So it is very much essential
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to reduce the cost of the generation. The optimum
scheduling of generating plants plays a very big
role in reducing the total cost. In thermal plants
the main cost is of Fossil fuel. So in thermal
scheduling our aim is to minimize the fuel cost to
supply the load demand, considering the
constraints.

¢. Hydrothermal scheduling

In the present age when there are large system
set up of Hydro and Thermal Power system are
already existing, the idea of integrating the two
power stations together cannot be ruled out
looking at the economic aspect of the same. The
main idea behind the integrated operation is
utilization of all the available energy sources in
an optimal economical way to give the customers
an uninterrupted supply. In a very interesting
case, the cost of operation in Thermal Power
plants is high but the capital cost is low, whereas
in the case of hydro, it is the opposite. The
operational cost is low but the capital cost is high.
So it is rather economical as well as convenient
to have both the plant in the same grid. Hydro
Plant can be started quickly and it has a fast
response time. But thermal power plant is slow in
response. Mainly the thermal plant can be
preferred for base load plant and hydro electric
will be as peak load plant. For Hydrothermal
Scheduling, it is very much essential to use the
total amount of water available to the fullest. In
hydro power for consumption charge will be
fixed as there is no fuel cost, regardless to the
amount of power generated. So we can get the
minimum overall cost can be achieved by
exploiting the hydro power to the maximum. Few
things that should be kept in mind is number of
hydro stations, their location and their
characteristics.

D. Wind based generation

In the present scenario wind power has been
one of the most preferred renewable energy
sources in the world. Wind energy currently
generates only 1% of all the electricity, but the
share of it is growing rapidly. Globally, the
longterm technical potential of wind energy is
believed to be five times total current global
energy production. In Denmark the share of wind
power production has already gone up to 19% of
the total energy generation. We can say it is the
fastest growing renewable energy source. Wind

power is one of the cleanest sources of energy as
there are no chances of spreading pollution. With
the growing energy demand in the world its very
necessary to keep a balance between both normal
conventional source of energy as well as
Renewable energy source.

III. PROBLEM FORMULATION

here are different constraints in Economic Load
Dispatch problem, mainly equality Constraints
and Inequality Constraints. The objective
function has to be minimized based on these
constraints. Transmission loss plays a major role
in this optimum dispatch of generation. The basic
formula for optimization can be stated as to,

NG
minimize,F(Pgi) = Y Fi(Pgi)
i=1
NG
subjected.to Y Pgi=Po (1)
i=1

Pgimin < Pgi < Pgimin

Where Pgi is real power generation, PD is the
real power demand, Pgmin is the lower limit of the
power generation.

Pgmax s the higher limit of the power generation
Fi(Pgi) is the operating fuel cost of the i" plant.

The fuel cost is given by a quadratic equation,

Fi(Pgi?) = aiPgi® + biPgi + ciRs/h ()

Iv. PARTICLE SWARM OPTIMIZATION

It is one of the very few methods that are
available and have been developed to solve
optimization problem such as Economic Load
dispatch problem. The basic concept of PSO lies
in accelerating each particle toward its pbest and
the gbest locations, with a random weighted
acceleration at each time step. The two things
considered for particle swarm optimization is
Pbest, and Gbest. In PSO, a swarm of n
individuals communicate either directly or
indirectly with one another search directions
(gradients). Each particle keeps track of its
coordinates in the solution space which are
associated with the best solution (fitness) that has
achieved so far by that particle.

Application of PSO in Power System are
Economic Load Dispatch, Power System
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Reliability, State Estimation, Load Flow and
Power Flow and Power System Identification and

Control.

v. GENETIC ALGORITHM

It is a method that mimics the natural selection
process of nature. It is one of those methods used
as a solution to optimizing problems. It is one of
those methods belonging to Evolutionary
algorithms, which generate its solution using the
natural evolution such as mutation, crossover etc.
In a genetic algorithm, a Population of candidate
solutions is evaluated as towards a better solution.
Each candidate solution will have a set of
properties (chromosomes) which can be mutated.
Normally, solutions are represented in binary as
strings of Os and 1s, but other encodings are also
possible. At first many numbers of random
solutions are generated from a given initial
population. The population size depends on the
nature of the problem, but generally it contains
several hundreds or thousands of possible
solutions. Traditionally, the population is
generated randomly which allows a full range of
possible solutions.

Genetic Algorithm problems have five main
components,

. A genetic representation for potential
solution to the problem; solution coding.

. To create an initial population of potential
solutions;

Initialization.
. Fitness function

- Genetic operators that alter the composition
of children, Genetic operators.

. Values of different parameters that are used
for using the problem with GA.

The main usage of Genetic Algorithm is for
getting an optimized solution for a given
problem. Same as in for Power system also, aim
is to get the optimum solution. In power system
one of the main criteria is to dispatch the load in
an economical way, so for that we need to get the
optimum solution on which price we can dispatch
the load to the customer. Thats why Genetic
Algorithm is used.

DISTRIBUTED GENERATION

In present world it is very much needed for the
power system to be very user friendly and for that

VI.

distributed generation, which is also known as
decentralized generation, is very much needed.
Because in this present times, most of the power
plants as thermal, nuclear or coal fired power
plants are all of centralized generation type and
sometimes it needs to be transmitted to a long
distance which creates a problem when there is a
problem in the line that affects the whole system.
But as of distributed generation, it is located near
the consumer place where the serve the load as it
is decentralized, making it more flexible and not
prone to face the failures if any problem happens
in the neighborhood. The distributed generation
uses mainly renewable energy resources.

vil. RESULTS

The sample problem was considered for
different type of generation. The economic load
dispatch is done using GA and PSO algorithm.[2]

CONCLUSION

The economic load dispatch problem has been
simulated for different types of generation like
wind, hydrothermal, thermal as well as IEEE-30
bus system using genetic and partical swarm
optimization. The comparative study has been
made with respect to consistency of optimal
solution and simulation time. It has been
observed that PSO gives better consistency

VIII.
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Fig. 1. Consistency of optimal cost using PSO
algorithm and GA algorithm in IEEE-30 bus
system
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Fig. 5. Simulation time taken by PSO algorithm

Fig. 2. Simulation time taken by PSO algorithm and GA algorithm for thermal generation
and GA algorithm for IEEE30 bus system
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Fig. 3. Consistency of optimal cost using PSO algorithm and GA algorithm in wind generation
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Fig. 12. Simulation time taken by PSO algorithm
and GA algorithm for wind generationand takes
lesser time than genetic algorithm. The local and
global optima is converging very fast in PSO
compared to the fluctuating response of GA. The
detailed study made considering the different
parameters which affects the cost characteristics.
Line and generator outage constraints were
considered for IEEE-30 bus system and the stress
on the transmission line, increase in the
transmission loss and the non-reliability has been

studied.
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Fig. 9. Simulation time taken by PSO algorithm

and GA algorithm for wind generation
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Fig. 14. Generator Outage and its impact on
transmission line
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APPENDIX A SIMULATOR

The tool is developed to simulate PSO and GA
for economic load dispatch problem to different
types of generations.
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