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Abstract - The power compensation is the one of the
problem in distribution network. The power
compensation is done by maintain the reactive power
in distribution network. The power is maintain the
state of the Unified power quality conditioner
(UPQC). The UPAC controlled by the STATCOM or
DSTATCOM. Different approaches use to maintain
the power at needed level in the power distribution
network the process done by MOPSO optimization
method the MOPSO is the best for this process
because we consider the lot of objective function to
optimize the place of the UPQC. In our proposed
work we find the power level in distribution network
using optimization algorithm. The optimization
algorithm is used to optimization the power and find
which place is suitable for place the STATCOM or
DSTATCOM. This is used to maintain the reactive
power in distribution network.

Keywords- UPQC, PSO, MOPSO, STATCOM,
DSTATCOM Power, Reactive, Optimization,
compensation.

I. INTRODUCTION

Power systems are large and complex electrical
networks. In any power system, generations are
located at few selected points and loads are
distributed throughout the network. In between
generations and loads, there exist transmission and
distribution systems. In the power system, the system
load keeps changing from time to time as shown.

Force flow investigation is worried about depicting
the working condition of a whole force framework,
by which we mean a system of generators,
transmission lines, and loads that could speak to a
zone as little as a region or as extensive as a few
states. Given certain known amounts—ordinarily, the
measure of intensity produced and expended at
various areas—power flow investigation permits one
to decide different amounts.

The most significant of these amounts are the
voltages at areas all through the transmission
framework, which, for substituting current (A.C.),
comprise of both an extent and a period component
or stage edge. When the voltages are known, the
flows flowing through each transmission connection
can be effortlessly determined. Therefore the name
power flow or load flow, as it is regularly brought in
the business: given the measure of intensity conveyed
and where it originates from, power flow
investigation discloses to us how it flows to its goal.
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Figure 1: Active and Reactive Power
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There are such huge numbers of strategy is
utilizing for keep up the power flow in the
distribution network side. The essential technique is
the manual count. The manual figuring based system
is help to distinguish low voltage are request bus and
physically included the generator or every single
other parameter to keep up the bus voltage. Another
strategy is direct based optimization to discover the
spot of the DG in bus system network. The straight
based technique the direct condition is explain for
discover the bus place in general bus system. The
direct based optimization one of the fundamental low
unpredictability strategies for flow examination. The
DG spot is computational decreased contrast with the
manual estimation.

II. METHODOLOGY
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Figure 2: IEEE 14 Bus data
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I Particle Swarm Optimization (PSO)
PSO has been created through
streamlined social models. The highlights of the
technique are as per the following:

a) The technique depends on investigates about
multitudes, for example, fish tutoring and a herd of
flying creatures.

recreation of

b) It depends on a basic idea. Consequently, the
calculation time is short and it requires scarcely any
recollections.

c) It was initially created for nonlinear enhancement
issues with persistent factors. Notwithstanding, it is
effectively extended to treat issues with discrete
factors. Accordingly, it is material to a MINLP with
both nonstop and discrete factors, for example, VVC.

Bus dataset is presenting follow-
BData =
[r 1
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2 2 1043 0 40 50.0 21.7 12.7 -40 50;
3310 0 O0 0 24 12 0 0

4 3 106 0 0 0 76 16 0 O

5 2 1.01 0 0 37.0942 19.0 -40 40;
6 3 10 0 O O 00 00 O O

7 3 10 0 0 0 228 109 O O

& 2 101 0 0 373 30.0 30.0 -10 40;
9 310 0 0 0 00 00 O O

10 3 1.0 0 0 19.0 58 20 O O
11 2 1.082 0 0 162 00 0.0 -6 24
12 3 10 0 O O 112 75 0 O
13 2 1071 0 0 106 00 0.0 -6 24
4 3 10 0 0 O 62 16 0 O

The active power controller aims to maintain the
active power output constant at a given reference
value within the permissible frequency range. The
reactive power controller aims to maintain the
reactive power output constant at the given reference
value within the permissible voltage range.
Constraints and Variable:

nbus=14;

fb = linedata(:,1);

tb = linedata(:,2);

r = linedata(:,3);

x = linedata(:,4);

b = linedata(:,5);

a = linedata(:,6);

zZ=r+1*X;

y=1./z

b =i*b;

nb = max(max(fb),max(tb));

nl = length(fb);

Y = zeros(nb,nb);
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busd=BData;
BMva =100;
bus = busd(:,1);
type = busd(:,2);
V =busd(:,3);
del = busd(:,4);
Pg = busd(:,5)/BMva;
Qg = busd(:,6)/BMva;
P1=busd(:,7)/BMva;
Ql = busd(:,8)/BMva;
Qmin = busd(:,9)/BMva;
Qmax = busd(:,10)/BMva;
P=Pg- Pl
Q=Qg-QL
Psp=P;
Qsp=Q;
G = real(Y);
B = imag(Y);
pv = find(type == 2 | type == 1);
pq = find(type == 3);
npv = length(pv);
npq = length(pq);
Tol =1;
Iter=1;
Objective Functions:
e  Minimization of active power loss:

min f1 =YV (1k)’Rk
e Minimization of reactive power loss:

min f2 = YN0 \(Ik)2Xk

Nb represents number of buses; Ik represents current
in kt branch; Rk + jXk is the impedance of k'

branch

e  Opverall Objective Functions: f =w1 * f1 +

w2 * f2

e wl and w2 are weight constants assigned to

each objective, such that wl +w2 =1

e Here equal importance is given to both the

objectives, sowl=0.5and w2 =0.5
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III. SIMULATION & RESULT | B oo
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Figure 6: Proposed approach Iteration process
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In figure 6, indicating emphasis approach utilizing

PSO calculation, in which wellness esteem

Figure 4: IEEE 14 Bus system data . .
determined and Gbest versus time chart produced.
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In figure 7, absolute misfortune improvement is

appearing by utilizing PSO approach. Before
streamlining power, misfortune is 43.208 and after
In figure 5, indicating absolute misfortune in advancement it gets 10.8287.

influence stream improvement. Here utilizing

proposed approach for example molecule swarm

improvement to advance receptive force.

Figure 5: Power loss in flow before optimization
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Figure 9 indicating power misfortune versus UPQC
rate in the event of particle swarm optimization (PSO)
and proposed Modified PSO. Simulation results show
that the power loss is optimized and minimized by
using the proposed approach.

Table 1: Result Comparison

Final Result

Slected BUS [njecton power UPQC-Type| | | Selected BUS njction power UPQC-Type
1 ! 0 UPCP 4 |1 2 10 UPQC-P
22 10 UPQCP 2 10 UPQC-P
33 175000 UPQCP 13 3 11500 UPQCP
4] 4 17500 UPQCP A nimed
15 maucr | (s s 0 UPQCP
6|6 20 UPQC-S 6§ 11300 UPQCS
1 7 0 UPQCSS ] 1 10 UPQC:S
88 175000 UPQCP 8 g 17500 UpQCP
9 9 0 UPQCS 9| 9 17300 URQCS
P 10 UPQC-P I 0 URQCP
" ‘ _U_IJ_‘;"IKLLTP.C!:ALI ! ’ f m |+

Figure 8: Final result values

In figure 8, indicating conclusive outcome esteems in
information transports. Bound together force quality
conditioner (UPQC), which is otherwise called the
general dynamic channel. UPQC has shunt and
arrangement remuneration capacities for sounds,
receptive force, voltage aggravations, and force
stream control.
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Figure 9: Power loss, PSO vs Proposed
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Sr | Parameters Existing Proposed
No. work result | Work result
1 Method PSO MPSO
2 No of Bus 14-Bar 14-Bar
3 Iteration 200k or 100000
(200000)
4 Loss before 13.393 43.208
optimization
5 Loss after 12.36 10.8287
optimization

IV. CONCLUSIONS

Reactive power the board assumes a crucial job
in improving force nature of the framework. The
significant worry in responsive force the executive is
area and amount of putting capacitor at ideal area in
the spiral/work/interconnected dispersions arrange is
multi-goals work with specific limitations. In
proposed work we utilize the IEEE 14 transport
framework for investigation the Interest reaction
utilizing the MATLAB condition. In this paper
proposed alter PSO based force stream is discover the
interest reaction in the IEEE transport framework.
Lastly determined the DG place transports and it is
capacity to upgrade the force framework. Result
shows that proposed work gives great outcome for
pick the transports for adjusted the force stream in

IEEE  framework  through receptive  force
advancement and pay.
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