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Abstract: In this research paper, PSO is joint with Newton Raphson method of power flow to optimize optimal location along with
size of renewable energy source. A NR method is used to measure the losses and find the voltage at each bus. The PSO is used to
locate the best location as well as sizing of renewable energy source. The main aim is to reduce the losses and keep the voltage
profile acceptable. IEEE 30 bus standard system is used for the observations. There is the comparison of results of system without
renewable energy source and with renewable energy source by some methods of optimization. Wind farm is considered as the
renewable energy source.
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L. INTRODUCTION

Setting up of renewable energy resources in power system arrangement can gives the better impacts like voltage profile
improvement and reduction in losses[1].Renewable energy sources usage is increasing day by day fastly, due to its number of
benefits like small size, few environmental causes, less cost[2].These non-conventional energy resources like wind, hydro, biomass,
solar, ocean and geothermal energy are naturally spread in all over the world[3].Reducing the power system loss, minimizing the
variation in voltage and infraction the limits of power flow are the main objectives of the optimal sizing and placement of renewable
energy sources[4]. Also, these sources are intermittent in nature i.e there is variability present in some of the sources [5]. Therefore
to overcome this problem, optimization techniques are used for optimal allocation of these sources[6].In this research paper, PSO
technique advanced method is used for optimization to reduce the system losses and improve the profile of voltage with Newton
Raphson power flow method. PSO is the basic technique inspired by the flocking and schooling patterns of birds and fishes. It is
very simple algorithm. It can be used to find the best position and rating of any variable energy source by the iteration procedure [7]
In this research paper, wind is considered as renewable energy source, supposed to be an active power source. In this present work
we make an effort, to find out the optimal sizing and placement of a wind energy source in an IEEE thirty test system bus by using
the PSO technique which is combined with the Newton Raphson power flow method. With this motive, the whole work is divided
as following, introduction, methodology with Newton Raphson method, Particle swarm optimization method with its flowchart.
Then there is model of flow of power with wind energy is discussed and in the end diverse grades of simulation get achieved as well
as examined. Further, the result gets compared with the outcome of Artificial Bee Colony (ABC) technique and seems to be
cheering.

1. METHODOLOGY
In this research paper, PSO gets joint with Newton Raphson technique to discover best rating with location of renewable energy
resources in large scale system[8]. The bus data and line data had altered with the cause of renewable energy sources. While
renewable energy sources linked with a bus and the bus will supposed to be a generator bus [9]. Newton raphson method of power
flow in some pattern volume is available [10].

A. Newton Raphson Method
It is one of the basic technique which is used to find the flow of power in scheme. This method is used to measure the voltage and
losses on every bus in the power system [11].
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1) Inserted Power: At bus ‘i’ the power is:
Si=ViTElL: YiV, @
The restructured variables following r th iteration and represent as:
A = ASO+ A, ()
VT = V(O +AV (3)

2) Flow of Power in Lines: The flow of power starting from i th bus to j th bus during line which is connected in middle of these
buses and is given by:[12]

Si = Vilij= Vi (virvyl Z +ViYio) (4)
Also, the flow of power from the j th bus to i th bus is:
Sii = Vilj'i = Vi(vi-vil Zji +V;Yjio) (5)
3) Line Losses:
P =Efu no FIL N0 (S +Sy) (6)
Pi=Efegne Ermene {(Py +iQy) +(PitiQ} @)

B. Particle Swarm Optimization Algorithm

Kennedy and Eberhart give a intelligent method PSO related with similarity between birds swarm and school of fish. Each entity
exchanges its preceding knowledge with others [13]. This optimizing implementation of PSO offers a search which is based upon
the population having the particles known as individuals [14]. These individuals modify the location in which individuals called
particles modify their location instantly. Particles fly about with multiple dimension search area in PSO. Throughout flight each
particle adjust its location on basis of its own knowledge .This information of the adjacent particles, building the utilization of the
most excellent location come across with itself also with the nearby particles.

With the multi-dimensional area wherever only optimum answer be wanted, every element within the group is motivated toward a
optimum purpose by accumulation of a speed with its location. This speed of a constituent part is inclined by 3 elements these are,
inertial, social plus cognitive [15].The inertial element replicates the inertial behaviour of the fowl to flutter in the earlier track. The
cognitive element replicate the remembrance of the fowl of its earlier most excellent location, and the common element replicates
the remembrance of the fowl regarding the finest location between particles. These elements move around the multi-dimensional
search area till they find best location [16].Every particle has its personal best location called pbest and one location best from
overall swarm is known as gbest. With the result of top values, the revised elements with its velocity and locations are given with
these two equations (8) and (9).

Y=wovh o s rand() = (phestyy — xl )+ oo = rand () = (ghesty — x5 (8)
f=al Ll i=12,00n 9
d=1,2,..m

r = group of various particles;

s =various particles members;

t= various iterations;

o = weighting factor of inertia;

C1,Co = invariables of acceleration ;

rand (), Rand () = identical casual values with [0,1] range;

wf = at titeration the velocity of ith particle,

x; = atiteration the location of ith particle,

(=

x;

I

1N - ek
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1. PROBLEM FORMULATION
The most important function of this proposed method is decrease the losses as in [20]

Min {P=5F4 ne TPLE R0 SitSy)} (1)
Voltage constraints:  [Vimin|<=|Vi|<=|Vima] (12)
Capacity wind constraints: PWiyi, <=PW<=PWnx (13)
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Read system data, units, buses lines

v

Inmitialize PSO population satisfying constraints | particle
position and velocity

iteration t=0

Ewvaluate load flow solution using newton raphson
method
Evaluate fitness of each particle in population
Modify OFPF wariables by changing the position of
individuals
. update Pbest, Gbest and update wvalue of position and
welocity of particles

v

heration t=t+1

Gbhest of PSO =Parameter of best solution of problem

Fig 1. Flowchart for PSO

(AVA WIND POWER

The power of wind is modelled [21]as the inserted active power in the given bus system. The wind can produce mechanical
power with the turbine in steady state conditions and it is given as:

Pree = -PTR*V3C,(8,1) (14)

mec
In this equation p called density of air (kg/ms)
R gives the radius of blade of turbine (m)
V gives the speed of wind (m/s)
Cp (6. 1) gives efficiency in aerodynamics. It depends on angle of its pitch within its speed (41[23]
The power of wind is also modelled to solve the problem of economic dispatch and it is given as [24]

Ff = Pi — Rz (15)

In equation (15), P4 gives the required command,
P4 gives the demand of entire load and Py gives the response of wind energy.

V. RESULTS & DISCUSSION
Simulations using MATLAB software were carried out on IEEE thirty system standard bus exposed in fig7 .In this thirty test bus
system, 1 bus is taken as reference bus, whereas bus number 2,5,8,10,11,13 and 24 are PV buses and rest buses will be the PQ buses.
Diverse situations of energy resources are taken to carry out some calculations which are presents in some of the conditions as given

cases:
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Case I: system without considering any renewable source.

Case Il: system with wind farm installed at bus 10 with installed capacity between 1.5MW and 4.5MW. The results obtained are
shown in the following tables and figures.

In table 1, there are the calculated values of generation of power of different generating stations with renewable energy resource and

without renewable energy resources. It also gives the best location and sizing of wind farm with minimum losses. The results are
obtained with PSO technique.

TABLE 1
POWER GENERATION AND LOSSES WITH PSO

Without
P load=2.834 any

With wind
farm installed

P-u renewable at bus (10)

source
Pgl 0653758 96.6762
Pg2 78.0035 78.3643

Pg3 204104 20,7512
Pg4 28.1724 27.5738
Pgs 84353 8.2843
Pg6 3.8276 3.7053
Total 245134 2443551
generation
Real power - ;
o 8.7577 84660
P wind(MW) [ 4.7900

In fig. 2 there is the comparison of real power losses with and without any renewable energy resource. It shows the better results
with less loss in the case with presence of wind farm. So the overall losses of system reduced by using wind in the system with PSO
technique. In fig.3 there is the graph showing the results of voltage profile improvement. It shows the variation of voltage before
compensation and after compensation with respect to the number of iterations. The results are obtained with PSO technique.

system real power losses

pD
[es]

Ploss { MW)
(o] (]
> o

LCO
[ ]

1. without wind
2. with wind farm

Fig 2.The real power losses with wind and with no wind
by using PSO
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Fig 4. Line losses before and after compensation
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Fig 5. Iterations vs object position

In fig. 4 there is the graph showing the result of line losses of system before compensation and after compensation. It shows less loss
after the compensation. It gives the overall losses of line with respect to number of iterations. In fig. 5 there is graph showing the
variation of different objects with respect to the number of iterations. It gives the position of objects with different corresponding
iterations. These above results also obtained with PSO technique.

TABLE 2
POWER GENERATION AND LOSSES WITH ABC

Without
P load=2.834 any

With wind
farm installed

p.u renewable at bus (10)

source

Pgl 176.2886 174.106
Pgl 48.1600 47877
Pgl 21.108 20,9849
Pgd 22.7757 21.504
Pg5 12.2500 11.313
Pgb 12.0000 12.000
Tofal YR

generation

Real power

loss( MW) 0.100 §.400

P wind(MW) RS 43
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system real power losses
g 9
w85
9
* 8

1. without wind
2. with wind farm

Fig 6 Entire real power losses with wind and with no wind by using ABC

In the above given table 2, there is the calculated values of generation of power of different generating stations with renewable
energy resource and without renewable energy resources. It also gives the best location and sizing of wind farm with minimum
losses. The results are obtained with ABC technique. In fig. 6 there is the comparison of real power losses with and without any
renewable energy resource. It shows the better results with less loss in the case with presence of wind farm. So the overall losses of
system reduced by using wind in the system with ABC technique.
TABLE 3
COMPARISON OF POWER GENERATION AND SYSYEM LOSSES WITH PSO AND ABC METHOD

CASE 1 CASE 2
{without any {with wind farm

renewable source) installed at bus
10)
ABC FSO
96.375  176.288 86.6762 174.10
8 6 g
78903  48.1600 78.3643 47977

20419 21.108 207512 20989
Pgd 28172 227757 275738 21504

Pg5 8.4333  12.2:00 8.2843  11.313
Pgb 38276  12.0000 37053 12.000
Total 24513 202502 244355 287.88
power 4 1 a
seneratio

n

Real 8.7577 9199 8.4660  8.990
power

losses

Pwind [ 4.7 4.5
(MW) :
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Fig 7 Total real power losses with PSO and ABC for 30 system bus

In table 3 there are the results of comparison of both methods PSO and ABC. It gives the comparison of total power generation of
system and real power losses. It discussed the two cases with and without renewable energy resource. It also showing the best
location and sizing of wind farm with both the cases. The losses are less with the applied technique PSO. In fig. 7 there are the
results of total real power losses with both techniques PSO and ABC for thirty test bus system. It basically shows the comparison of
two techniques with and without wind farm. When there is no wind then it shows the more4 losses as compare to the case when it
has the wind in the system to reduce the losses and improve the voltage profile of the system.

VI. CONCLUSION
In this paper the IEEE 30 bus system is used to solve the diverse working situations of system with consideration; earlier we
considered the case with no using wind source as well as with wind source infiltration in the IEEE thirty test system bus. It can
lessen the overall real losses of power efficiently; improve the voltage profile of system. PSO technique is applied amongst another
heuristic algorithm to perform computation functions due to certain along with quick convergence, a smaller time of computations
and simple utilization method.
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