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Bus Bus Voltage Generation Load
No. | Magnitude | Phase angles | Real | Reactive Real Reactive
(P.U) (Degrees) MW MVAR MW MVAR
1 1.0500 0.0 138.48 -2.79 0.0 0.0
2 1.0338 -2.7339 57.56 247 21.7 12.7
3 1.0313 -4.6815 0.0 0.0 24 1.2
4 1.0263 -5.6077 0.0 0.0 7.6 1.6
5 1.0058 -8.9930 24.56 22.57 94.2 19.0

o)




6 1.0208 -6.4547 0.0 0.0 0.0 0.0
7 1.0069 -8.0244 0.0 0.0 22.8 10.9
8 1.0230 -6.4733 35.0 34.84 30.0 30.0
9 1.0332 -8.0300 0.0 0.0 0.0 0.0
10 1.0183 -9.9268 0.0 0.0 5.8 2.0
11 1.0913 -6.1345 17.93 30.78 0.0 0.0
12 1.0399 -9.4036 0.0 0.0 11.2 7.5
13 1.0883 -8.2049 16.91 37.83 0.0 0.0
14 1.0236 -10.3086 0.0 0.0 6.2 1.6
15 1.0179 -10.3600 0.0 0.0 8.2 2.5
16 1.0235 -9.90280 0.0 0.0 35 1.8
17 1.0144 -10.1356 0.0 0.0 9.0 5.8
18 1.0057 -10.9253 0.0 0.0 3.2 0.9
19 1.0017 -11.0615 0.0 0.0 9.5 34
20 1.0051 -10.8310 0.0 0.0 2.2 0.7
21 1.0061 -10.4047 0.0 0.0 17.5 11.2
22 1.0069 -10.3936 0.0 0.0 0.0 0.0
23 1.0053 -10.7221 0.0 0.0 3.2 1.6
24 0.9971 -10.8465 0.0 0.0 8.7 6.7
25 1.0086 -10.9074 0.0 0.0 0.0 0.0
26 0.9908 -11.3345 0.0 0.0 3.5 2.3
27 1.0245 -10.6624 0.0 0.0 0.0 0.0
28 1.0156 -6.86710 0.0 0.0 0.0 0.0
29 1.0047 -11.8893 0.0 0.0 2.4 0.9
30 0.9932 -12.7699 0.0 0.0 10.6 1.9
4...4\.3 Ak v.:..\.:.m b}h}' ‘.;LA oals =YV J_,..\r.
Line Between Generation Half Line Charging
No. Buses R per X per unit Susceptance per unit
unit
1 1-2 0.0192 0.0575 0.0528
2 1-3 0.0452 0.1652 0.0408
3 2-4 0.0570 0.1737 0.0368
4 34 0.0132 0.0379 0.0084
5 2-5 0.0472 0.1983 0.0418
6 2-6 0.0581 0.1763 0.0374
7 4-6 0.0119 0.0414 0.0090
8 5-7 0.0460 0.1160 0.0204
9 6-7 0.0267 0.0820 0.0170
10 6-8 0.0120 0.0420 0.0090
11 6-9 0.0 0.02080 0.0
12 6-10 0.0 0.5560 0.0
13 9-10 0.0 0.1100 0.0
14 4-12 0.0 0.2560 0.0
15 12-14 0.1231 0.2559 0.0
16 12-15 0.0662 0.1304 0.0

oY




17 12-16 0.0945 0.1987 0.0
18 14-15 0.2210 0.1997 0.0
19 16-17 0.0524 0.1923 0.0
20 15-18 0.1073 0.2185 0.0
21 18-19 0.0639 0.1292 0.0
22 19-20 0.0340 0.0680 0.0
23 10-20 0.0936 0.2090 0.0
24 10-17 0.0324 0.0845 0.0
25 10-21 0.0348 0.0749 0.0
26 10-22 0.0727 0.1499 0.0
27 21-22 0.0116 0.0236 0.0
28 15-23 0.1000 0.2020 0.0
29 22-24 0.1150 0.1790 0.0
30 23-24 0.1320 0.2700 0.0
31 24-25 0.1885 0.3292 0.0
32 25-27 0.1093 0.2087 0.0
33 28-27 0.0 0.3960 0.0
34 27-29 0.2198 0.4153 0.0
35 27-30 0.3202 0.6027 0.0
36 29-30 0.2399 0.4533 0.0
37 8-28 0.0636 0.2000 0.4028
38 6-28 0.0169 0.0599 0.0130
39 9-11 0.0 0.2080 0.0
40 12-13 0.0 0.1400 0.0
41 25-26 0.2544 0.3800 0.0
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function [ optimised_parameters ,fitt] = Particle_Swarm_Optimization
(Bird_in_swarm, Number_of quality_in_Bird, MinMaxRange, Food_availability,
availability_type, velocity _clamping_factor, cognitive_constant, social_constant,
Min_Inertia_weight, Max_Inertia_weight, max_iteration)
availability type=lower(availability type(1:3));
[row,col]=size(MinMaxRange);
if row~=Number_of_quality_in_Bird || col~=2
error('Not a proper MinMaxRange Matrix')
end
for i=1:Number_of quality _in_Bird
if MinMaxRange(i,1)>=MinMaxRange(i,2)
error('Minimum value greater than Maximum value!!!")
end

end

N=Bird_in_swarm*max_iteration;

q=0;

bird_min_range=MinMaxRange(:,1);
bird_max_range=MinMaxRange(:,2);

format long;
for i=1:Number_of _quality_in_Bird
bird(:,i)=bird_min_range(i)+(bird_max_range(i)-
bird_min_range(i))*rand(Bird_in_swarm,1);

end

Vmax=bird_max_range*velocity_clamping_factor;

Vmin=-Vmax;



for i=1:Number_of_quality_in_Bird

Velocity(:,i)=Vmin(i)+(Vmax(i)-Vmin(i))*rand(Bird_in_swarm,1);
end

for itr=1:max_iteration

fprintf(Completed %d %% ...", uint8(q*100/N ))

for p=1:Bird_in_swarm
parameter=bird(p,:,itr);

availability(p,itr)=feval(Food_availability,parameter);

switch availability _type
case 'min'
format long;
[pBest_availability,index]=min(availability(p,:));
pBest=bird(p,:,index);

if(p==1 && itr==1)
gBest=pBest;
gBest_availability=pBest_availability;

elseif availability(p,itr)<gBest_availability
gBest_availability=availability(p,itr);
gBest=bird(p,:,itr);

end

case 'max’

format long;

[pBest_availability,index]=max(availability(p,:));

pBest=bird(p,:,index);

if(p==1 && itr==1)
gBest=pBest;
gBest_availability=pBest_availability;
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elseif availability(p,itr)>gBest_availability
gBest_availability=availability(p,itr);
gBest=bird(p,:,itr);

end

otherwise
error(‘availability type mismatch’)

end

w(itr)=((max_iteration - itr)*(Max_Inertia_weight -
Min_Inertia_weight))/(max_iteration-1) + Min_Inertia_weight;

Velocity(p,:,(itr+1))=w(itr)*Velocity(p,:,itr) +
social_constant*rand(1,Number_of _quality_in_Bird).*(gBest-bird(p,:,itr)) +
cognitive_constant*rand(1,Number_of_quality_in_Bird).*(pBest-bird(p,:,itr));

Velocity(p,:,(itr+1))=MinMaxCheck(Vmin, Vmax,
Velocity(p,:,(itr+1)));

bird(p,:,(itr+1))= bird(p,:,itr) + Velocity(p,:,(itr+1));
bird(p,:,(itr+1))=MinMaxCheck(bird_min_range, bird_max_range,
bird(p,:,(itr+1)));

if bird(p,2,(itr+1))< bird(p,1,(itr+1))
bird(p,2,(itr+1))= bird(p,1,(itr+1));

end

if bird(p,3,(itr+1))< bird(p,2,(itr+1))
bird(p,3,(itr+1))= bird(p,2,(itr+1));

end

if bird(p,4,(itr+1))< bird(p,3,(itr+1))
bird(p,4,(itr+1))= bird(p,3,(itr+1));

end

if bird(p,5,(itr+1))< bird(p,4,(itr+1))
bird(p,5,(itr+1))= bird(p,4,(itr+1));

end
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0=q+1;
fitt(itr)=feval(Food_availability,gBest);

end
clc;

end

optimised_parameters=gBest;
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Abstract

With the development of our society, the demand for energy and per capita energy
consumption has also increased. To response to this demand, electricity generation
Is on the rise, which also leads to increased pollution. Currently, the need for
research on reducing the amount of pollutants in fossil fuel production units has
become more apparent. Optimization is a good tool for solving such problems that
are effectively used in the areas of optimal dispatcing such as power system
performance, planning, analysis and energy management. In system operation and
system planning, optimal power flow dispatching is the best option because it
allows multi-objective performance to be achieved. In this thesis, the solution of
the optimal energy dispatching problem was presented through particle swarm
algorithm. The purpose of this thesis was to minimize the total cost of fuel produced
and environmental pollution from fossil fuel power plants. Performance analysis of
this problem of optimal active power dispatching was performed using the particle
swarm optimization technique by examining the different compositions of the
values of the weight parameters. The multi-objective problem of minimizing the
cost of generating electricity and gases NOx (CO2, SO2) was solved by the multi-
objective particle awarm optimization algorithm. The issue was implemented for
the 30-bus IEEE network with 6 generators in MATLAB environment. In this
thesis, four objectives were considered, to minimize the cost of generating
electricity, to minimize CO2 emissions, to minimize SO2 emissions, and to
minimize Nox gas emissions. Particle swarm optimization algorithm was used to
solve the proposed multi-objective function for different weight coefficients. The
optimal active power dispatching approach was implemented by controlling the
contamination using a multi-objective particle swarm optimization algorithm on a
6-generator IEEE-30 bus system. Particle algorithm optimization algorithm has
been used to solve the proposed multi-objective function for different weight
coefficients. 10 different weight modes were considered and the cost of generating
electricity and CO2 emissions, SO2 emissions, NOX emissions as target functions
were obtained and displayed using the particle optimization algorithm for all 10
modes. Between the 10 tested modes, the optimal mode was selected and the active
power dispatching and the amount of generator power output in the 30-bus system
obtained by the particle swarm optimization algorithm were displayed.
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