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Abstract- The role of distributed generation of (DG) in fhresent scenario is very important for power anefgnrequirement.
With the improvement in the technology and incnregsiemands of the customer, the researcher andesrgiare concentrating
the research on an alternate resource for poweargton which may be cheap and not harmful. Thetmen used in our study
is the PSAT 2.1.7. MATLAB based software. The hesbtained showed a DG can affect the technolaypased on the
renewable sources as solar energy, wind energpl, e¢itergy etc. This paper is based on the effedistfibuted generation on
voltage profile as well as reactive power in traizsion system for this IEEE-30 bus test networlised. The software stability
and reliability of the overall network.

Index Terms- Distributed generation, power quality, impactas@nergy, etc.

1. INTRODUCTION

The distributed generation in the recent scenagicolmes generation, supply power energy to the substatoated at
one of the major field of interest of the engine&ssvell as the far off places and at the last to customers wittmain
researchers because of its advantages and the fuse dsawback of highly unreliable and susceptible te tipise
conventional sources of energy destroy the ecadbdialance interferences.
and also harmful to the health of human beings Hosgirt
products such as fly ash and other waste matdifedre is a The integration of relatively large capacity D@o weak
need for conducting research on these non-reneviatited  distribution network may cause a voltage rise esfigc
resources to overcome the availability of ill effeén the during low demand periods [2]
nature through using the distributed generatiorhrielogy

with the following advantages: Presently the impact of DG on the electridility is
1. Voltage support and improved power quality normally assessed in planning studies by runniaditional
Produces very less pollution. power flow computations, which seemingly is a remdde
2. Can be installed at any desired location. action, since the penetration ratios of the DGstiterelatively
3. Does not affect the ecological balance. small However, as the installed capacity of DG éases, its
4. Improved utility system reliability. impact on the power system behavi_or will becom_e emor
5. May be installed as per the requirement of prooucti expressed and will eventually require full-scaletaded

dynamic analysisand simulations to ensure a proper and
reliable operationfor of the power system with large
amounts of DG.

capability.
6. Lossreduction

Apart from several advantages, DG possdisifiog

limitations on the distribution network: More research on this area has been donésitcahtext for
its advancement particularly compensating the effeaused

1. Disturbs the stability. by DG. Authors used several Methods such as optooader
2. Affects the performance of the system. flow method, particle swarm optimization, ant colon

3. Decreases the life of the connected devices. optimization, genetic algorithm, monte-carlo sintida

4. Increase trend of power losses. methods have been discussed in [8] [18] [03 [0B].[n this

paper the simulation of the IEEE 30 bus test nétvsmdone

These effects are raised at the point of conneaifoBG  ysing Power System Analysis Tool (PSAT) of MATLAB.
with the distribution network. A radial distributionetwork is

mostly a power plant consisting a station of maiwer
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The study is focused under the network of 11kVMU® 2. METHODOLOGY

radial distribution network. A wind distributed geation of PSAT 2.1.7 software used for the simulation of BEE-30
68 MVA 11kV and 50 MVA 11kv has been connected @S b ;s network without DG connected (Fig. 1) and IEEEbus

no. 29 and 30 respectively because these busesnare onyork with DG connected (Fig. 2). PSAT includde t
sensitive. following analysis tools:
1. Continuation power flow.

2. Optimal power flow.
3. Time domain analysis.

This section provides the brief introduction dfe
distributed generation and the detailed overvievihef work
done. The methodology section explains the impleatiem

of the suggested method for the analysis of an tB&mBus 4. Small signal stability analysis.
network. The result section showed the comparative ) ) .
performance of the network and the location of DG. For performing the power flow analysis PSAT library

contains various static and dynamic components sagh
transmission line, buses, transformers, wind distdad
generation, FACT devices etc.

Bus®

Figure 1: . IEEE-30 bus network without DG conndcte



International Journal of Research in Advent Tecbggl Vol.3, No.7, July 2015
E-ISSN: 2321-9637

Figure 2: IEEE-30 bus network with DG connected

To determine the location of distributed generation 3. RESULT

Distributed generation willsoimpact lossesn the feeder. The result obtained from continuation power flow aof
DG units may be placed at optimal locations whéeytcan  |EEE-30 bus network (Table 1) and IEEE-30 bus nekwaith
provide the best reduction in feeder losses. SWBG units  pG connected (Table 1I) are listed respectivelynmarison

reduction. The difference is only that the DG umitB impact  \yhen DG connected is showed in (Fig. 3).

on bothreal and reactive power flow. Capacitors only impact
the reactive power flow. Most generators will beegied
between 0.85 Lagging and 1.0 power factor, but smwerter
technologies can provide reactive compensatior. [19

Authors of [1] reported that the optimal locatiorf o
connecting DG is the weakest node at which the mami
voltage drop occurs. It was noticed that the wetales in our
work is the bus 30 whereas the authors can alsoembrthe
DG at bus no. 26 and 29 respectively if required.
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TABLE I. POWER FLOW RESULT WITHOUTDG CONNECTED TABLE Il. POWER FLOW RESULT WITHDG CONNECTED
Bus Q load [p.u] Bus Q load [p.u]
Bus I 0 Bus 1 0
Bus : 0.4172¢ Bus ¢ 0.4171¢
Bus ¢ 0.0394: Bus : 0.0394;
Bus ¢ 0.0525 Bus ¢ 0.0525¢
BusE 0.6242 BusE 0.6241:
Bus ¢ 0 Bus € 0
Bus 0.3581- Bus 7 0.3580!
Bus ¢ 0.9857: Bus ¢ 0.9854¢
Bus ¢ 0 Bus ¢ 0
Bus 1( -0.0485: Bus 1( -0.048¢
Bus 1: 0 Bus 1: 0
Bus 1: 0.2464: Bus 1: 0.2463f
Bus 1t 0 Bus 1! 0
Bus 1+ 0.0525° Bus 1¢ 0.0525¢
Bus 1t 0.0821- Bus 1¢ 0.0821.
Bus 1€ 0.0591: Bus 1¢ 0.0591:
Bus 1. 0.1905 Bus 17 0.1905:
Bus 1¢ 0.0295° Bus 1¢ 0.0295¢
Bus 1¢ 0.1117: Bus 1¢ 0.1116¢
Bus 2( 0.02: Bus 2( 0.0229¢
Bus 2! 0.36¢ Bus 2: 0.367¢
Bus 2: 0 Bus 2: 0
Bus 2! 0.0525; Bus 2 0.0525¢
Bus 2¢ 0.2027: Bus 2+ 0.2027:
Bus 2t 0 Bus 2¢ 0
Bus 2¢ 0.0755° Bus 2¢ 0.0755!
Bus 2: 0 Bus 27 0
Bus 2¢ 0 Bus 2¢ 0
Bus 2¢ 0.0295° Bus 2¢ 0.0295¢
Bus 3( 0.0624: Bus 3( 0.0624
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Total Generation
Real power [p.u.]
Reactive power [p.u.]
Total Load

Real power [p.u.]
Reactive power [p.u.]
Total Losses

Real power [p.u.]

Reactive power [p.u.]

The results obtained for load flow without DG isfakows:

13.9588

20.138

9.3117

019

4.6471

16.1231

The result of load flow with DG connected is asdais:

Total Generation
Real power [p.u.]
Reactive power [p.u.]
Total Load

Real power [p.u.]
Reactive power [p.u.]
Total Losses

Real power [p.u.]

Reactive power [p.u.]

13.9605

20.1497

030

4.0139

g1

16.1358
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Figure 3: Comparison of reactive power loss

4., CONCLUSION

The impact of distributed generation on an |IEEEERG
network has been analyzed on a radial distributietwork.
The system under study was 11kV 100 MVA network trel
DG connected was of 50 MVA 11kV and 68 MVA and 11kv
to bus no. 30 and 29 respectively. It can be seem Fig. 3
that the integration of DG disturbs the reactivevpobalance
of the network. The optimal location for connectiD into
the network had also been suggested by determittieg
weakest node from the result of Table. 1. Thusiritegration
of DG onto the affects the network stability andeh
reliability of network.
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