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T Todays power requirement are increasing in an irregular pattern and with the increase

updates in the population is performing a very important role in increased power requirement.
Also the excessive industrialization leads to the development of new technologies with
increased power demand. To handle the power requirements engineers have developed
or is developing a new technology which is distributed generation (DG). Nowadays
distributed generation is being used widely to deliver the power to the end users as well
as add to the power generation capability of any power plant. This paper shows the
impacts that were raised due to the connection of distributed generation into the existing
network. To test the effectiveness of proposed method an IEEE 30 bus network is used.
The impacts are studied and are shown with the help of graph.
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1. INTRODUCTION

THE distributed generation includes the solar panels, photovoltaic cell, micro turbines, wind turbines, combustion
gas turbines, biomass gasificationn and various other small generation units which are based on renewable energy
sources. The distributed generation is a technology with has evolved in the present time and has become one of the major
field of interest for the researchers. The distributed generation has the advantage over the conventional methods of
power generation that they can be installed at the sites where the power requirement has increased and also it is not
possible to set up a new power generation station at every few km distance. Other advantage which it possess is that this
technology is environment friendly which means it does not produce harmful by-products which in a direct or indirect
way affects the environment.

Third advantage of DG is that it is not costly and it works on the non-conventional sources of energy like wind energy,
solar energy, increases the reliability, reduces the losses etc. A distributed generation offers several advantages but to
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Distributed Generation and its Impacts on Power System

make the full use of the DG potential it is necessary that we should again think on our power generation methods. Today
DG has become an essential part of distributed energy resources including storing of energy. Much work has already
done in the past about the sizing and location of distributed generation into the network so that the transmission and
distribution losses are minimized.

Disadvantages of distributed generation are that it disturbs the power flow in the network which in turn disturbs
the voltage profile and reduces the stability of the power system.

Also if the distributed generation is not connected to the optimal location and is of optimal capacity as required by
the particular location it will increase the losses thereby degrading the quality of the voltage.

Methods such as optimal power flow method, particle swarm optimization, ant colony optimization, genetic
algorithm, monte-carlo simulation methods have been discussed in [6] [13] [14] [5] [4]. In this a new method have been
suggested which is very simple to operate and is very effective. In this paper the simulation of the IEEE 3- bus test
network is done using Power System Analysis Tool (PSAT) of MATLAB.

The IEEE 30 bus network consists of PV and PQ busses. PV bus is the bus where we give values of active power and
magnitude of voltage and DG is connected to the distribution grid via the synchronous generator with excitation control
mode for voltage control, on the other hand PQ bus is the bus where we input the values of active power and reactive
power. In PQ bus the DG is connected to the distribution grid via synchronous generator with excitation control mode
for power factor control as given [16]. In our test network PV buses are bus no. 1, 2, 5, 8, 11, 13 and the remaining are
PQ buses. Slack bus is connected to the bus 1 whose voltage magnitude is set to 1 p.u. It consists of three transformers of
100MVA rating. The network is designed for 11kV transmission line.

Section I of this paper gives the details about the distributed generation technology. Advantages and disadvantages
of the distributed generation and also gives the detailed description of the method used in this paper.

Section II of this paper deals with the proposed method and with the working.

Section III of this paper shows the results and compare the results obtained after the simulation and analysis of the
impacts of DG and their compensation method.

2. METHODOLOGY

Here the simulation results were obtained using the PSAT (power system analysis toolbox) which is a tool for the
analysis of the power system. PSAT is based on MATLAB and in this method one need not solve long and complex
mathematical equations that means this method is easy to understand and use. Steps involved in the operation of PSAT
are as follows:

1) Start MATLAB.

2) Run PSAT.m file.

3) Open the library from PSAT window.

4) Select the elements which are required to draw the network.

5) Draw the network and save it.

6) Inthe PSAT window load the saved network and run the continuous power flow.

7) Click on the static report tab. It will generate the report of the continuous power flow.

8) From the static report one can also get the graphs showing the variation in voltage profile of the network.

Besides continuous power flow, PSAT also performs the optimal power flow, time domain analysis, frequency
domain analysis etc. Fig.1 shows the IEEE-30 bus network designed using PSAT.
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Bus10
Bus11
Bus12
Bus13
Bus14
Bus15
Bus16
Bus17
Bus18
Bus19

VOLTAGE

(p.U.)
1
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0.79257

1
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1
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1
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Fig.1 IEEE-30 bus load flow diagram

TABLE I Load flow analysis without dg

Q load
(p-u)
0

0.41728
0.03943
0.05257

0.62428
0
0.35814
0.98571
0
-0.04854
0
0.24643
0
0.05257
0.08214
0.05914
0.19057
0.02957
0.11171

P load
(p-u)
0

0.713
0.07886
0.24971

3.0951
0
0.74914
0.98571
0
0.19057
0

0.368

0
0.20371
0.26943
0.115
0.29571
0.10514
0.31214

Q. gen
(p-u)
1.1661

7.5514

0.70008
0
1.2629
0

S O © O O

P. gen
(p-u)
12.6445

1.3143
0
0

SO O O O O O O O oo o o o o o
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0.023
0.368

0
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0.20274
0
0.07557
0

0
0.02957
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(p.U)
1

1
0.77808
0.79242

Fig.2 Load flow diagram with DG

TABLE Il Load flow analysis with dg

Q load
(p-u.)
0

0.41718
0.03942
0.05256

P load
(p.u)
0

0.71282
0.07884
0.24965

Q. gen
(p-u)
1.1675

7.5545
0
0

P. gen
(p-u.)
12.6465

1.314
0
0
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0
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0
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0
0.19052
0
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0
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0
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0
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0

0
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0
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Fig.3 Load flow with DG and STATCOM
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Bus

Bus1

Bus?2

Bus3
Bus4

Bus5

Bus6

Bus7

Bus8

Bus9

Bus10
Bus11
Bus12
Bus13
Bus14
Bus15
Bus16
Bus17
Bus18
Bus19
Bus20
Bus21
Bus22
Bus23
Bus24
Bus25
Bus26
Bus27
Bus28
Bus29
Bus30

Determining the location of distributed Generation and STATCOM

VOLTAGE

(P.U)
1

1.0013
1.0015

1
1.0087
1.0051
1.0148
1.0226
1.0368
1
1.0267
1
1.0281
1.029
1.0311
1.0351
1.0321
1.0337
1.0346
1.036
1.0358
1.0303
1.0318
1.0114
1.0116
0.99821
1.0129
0.99868
0.99873

TABLE III Load flow analysis with dg and statcom

Q load
(p-u.)
0

o oo o o

-0.81183

-0.20424

S O O O O O O o o o o o o

-0.04578

S O ©O O O O

P load
(p.u.)
0

S O O O O O O O O OO OO oo oo oo o oo oo o o o

Q. gen
(p-u)

-0.00951

-0.06005

0
0

-0.04515
0

0
-0.65575
0

0
-0.1089

-0.19118

S O O O O O O O O O o oo o o o o

P.gen
(p-u)
0.0028

S O O © O O O O O O O OO O O O oo oo oo oo oo o oo o o

Authors of [3] have given that the desired location of distributed generation is the weakest node in the network.
From the weakest node it means the node at which the magnitude of voltage drop is maximum. Table I and Table Il shows
that the most weakest bus in the network is the bus no. 30, 29 and 26 with bus no. 30 being the most sensitive bus
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therefore a DG has to be necessarily installed at bus no. 30 whereas it can also be connected to bus no. 26 and 29 it
depends on the system planner.

A STATCOM can be connected to the bus where the reactive power loss is maximum. In our test network bus no. 8
has maximum loss therefore we have connected the STATCOM at bus no. 8.

3. RESULT

The load flow results obtained after the simulation are listed in Table IV, Table V and Table VI. From the study of
Table I, Table II and Table III it can be seen that the active power losses as well as reactive power losses are almost
reduced to zero which proves the efficiency of this method and also the system becomes stable if the DG is installed at
the location defined in this paper. The losses are summarized below.

TABLE IV Load flow analysis

From Bus To Bus Line P Loss [p.u] Q Loss [p.u]
Bus 2 Bus 1 1 1.5913 4.7648
Bus 1 Bus 3 2 0.67865 2.4796
Bus 6 Bus 9 3 0 0.02444
Bus 10 Bus 6 4 0 0.05224
Bus 11 Bus 9 5 0 0.10122
Bus 10 Bus 9 6 0 0.11889
Bus 4 Bus 12 7 0 0.17896
Bus 13 Bus 12 8 0 0.22263
Bus 14 Bus 12 9 0.01692 0.03455
Bus 12 Bus 15 10 0.05194 0.10171
Bus 12 Bus 16 11 0.01199 0.02457
Bus 14 Bus 15 12 0.00182 0.0011
Bus 2 Bus 4 13 0.24574 0.74805
Bus 17 Bus 16 14 0.00191 0.00643
Bus 15 Bus 18 15 0.0097 0.01927
Bus 18 Bus 19 16 0.00128 0.00213
Bus 20 Bus 19 17 0.00451 0.00856
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Bus 30

Bus 30
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Bus 2

Bus 6

Bus 2

Bus 4

Bus 5

Bus 7

Bus 6

Bus 20

Bus 17

Bus 21

Bus 22

Bus 22

Bus 23
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Bus 24
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24

25
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28

29
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31

32

33

34

35

36

37

38

39

40

41

0.0209

0.00298

0.02813

0.01382

5e-005

0.00872

0.19006

0.0019

0.01635

0.00054

0.01609

0.01013

0.03963

0.07937

0.01795

0.04046

0.6029

0.01249

0.43933

0.16003

0.06151

0.04649

0.19302

0.04612

0.00719

0.05999

0.02795

-0.0004

0.01714

0.54508

0.00347

0.02499

0.00053

0.02368

0.01888

0.07181

0.07447

0.14904

0.03365

0.12638

2.5319

0.04356

1.3322

0.55608

0.15423

0.14202

0.6747
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Bus 6

Bus 6

Bus 4

Bus 27

Vipy)

From Bus

Bus 2

Bus 1

Bus 6

Bus 10

Bus 11

Bus 10

Bus 4

Bus 13

Bus 14

Bus 12

Bus 10 42 0.00879 0.17576

Bus 9 43 0.00143 0.02863
Bus 12 44 0.01224 0.24478
Bus 28 45 0.00601 0.12015

Woltage Magnitude Profile
0 5 10 15 - 20 25 30 35
Fig.4 Voltage profile without DG connected
TABLE V Load flow analysis with DG

To Bus Line P Loss [p.u] Q Loss [p.u]
Bus 1 1 1.592 4.7666
Bus 3 2 0.67886 2.4803
Bus 9 3 0 0.02445
Bus 6 4 0 0.05228
Bus 9 5 0 0.10143
Bus 9 6 0 0.11902
Bus 12 7 0 0.17904
Bus 12 8 0 0.22296
Bus 12 9 0.01693 0.03457
Bus 15 10 0.05199 0.10181
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Fig.5 Voltage profile with DG connected

TABLE VI Load flow analysis with and statcom

To Bus

Bus 1

Bus 3

Bus 9

Bus 6

Bus 9

Line

1

2

P Loss [p.u]

0

0

35

Q Loss [p.u]

1.333

0.55625

0.15427

0.14189

0.67594

0.17588

0.02864

0.24488

0.12117

-0.001

-0.00099

-0.00011

0.00038

0.00142
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Fig.6 Voltage profile with DG and STATCOM
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From fig.4, fig.5, and fig. 6 shows the voltage profile of an IEEE-30 bus network when DG is not connected, with DG
connected and when distributed generation is compensated with the STATCOM. A STATCOM is a device which is used to
compensate for the reactive power mismatch in the network. We have used STATCOM because of the advantages it
posses over other FACT devices that it can inject as well as reduce the reactive power if it goes beyond the limit.

Reactive Power Profile
8 T

T

QG- OL [p.u.]

0 5 10 15 20 25 30 35
Bus #

Fig.7 Reactive power profile without DG

The results obtained for load flow without DG is as follows:
Total Generation

Real power [p.u.] 13.9588
Reactive power [p.u.] 20.138
Total Load

Real power [p.u.] 9.3117
Reactive power [p.u.] 4.0149
Total Losses

Real power [p.u.] 4.6471
Reactive power [p.u.] 16.1231

Reactive Power Profile
T T

QG- QL [pu]

L 1 1 1 1 L
0 5 10 15 20 25 30 35
Bus #

Fig.8 Reactive power profile with DG
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From the graphs shown in fig.4, fig.5 and fig.6 it is clear that the introduction of DG into the existing network disturbs
the voltage profile as well as reactive power and active power profile which in turn decreases the stability and reliability
of the network.

Reactive Power Profile
0.25

0.05

OG-QL[p.u.]

-0.05

10 15 20 25 30 35
Bus #

Fig.9 Reactive power profile with DG and SVC

Simulation result of load flow with DG connected is as follows:
Total Generation

Real power [p.u.] 13.9605
Reactive power [p.u.] 20.1497
Total Load

Real power [p.u.] 9.3093
Reactive power [p.u.] 4.0139
Total Losses

Real power [p.u.] 4.6512
Reactive power [p.u.] 16.1358

Results of load flow with DG and SVC is shown below:
Total Generation

Real power [p.u.] 0.0028
Reactive power [p.u.] -1.0705
Total Load

Real power [p.u.] 0
Reactive power [p.u.] -1.0619
Total Losses

Real power [p.u.] 0.0028
Reactive power [p.u.] -0.00869

Result shows that the reactive power loss and active power loss are reduced to zero with the above network
configuration. It is therefore suggested that before connecting the distributed generation it is necessary that the system
designer must think of the compensation devices as well as location of the distributed generation so that the losses are
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minimum. The optimal size of the DG is also very important in reducing the losses. If a DG of any size is connected it will
inject or absorbs the reactive power thereby again disturbing the voltage profile of the associated network.

4. CONCLUSION

The study of IEEE-30 bus test network has been done and it has been found that the besides the advantages of
connecting distributed generation, the engineers also has to study the impacts that a distributed generation can create
and the compensation methods involved to reduce the losses and increase the system stability and reliability is the
responsibility of the system planner.

In our network we have used an 11kV, 100MVA transmission line and six generators are connected to the bus no. 1,
2,5,8,11, and 13 which are also the PV bus. The proposed is very efficient in the analysis of a power system as the losses
are reduced to approximately 100%. In this paper the test network that we have used is a radial distribution network. A
radial distribution network is the one in which the power flow from main generating station to the sub-stations and
reaches the costumers. This method can also be applied to other bus networks.

Real power at the load decreases from 9.0393 p.u. to 0 p.u. and reactive power at the load decreases from 4.0139
p.u.to -1.0619 p.u. similarly when DG alone is connected to the network the real power losses are increased from
4.6471 p.u. to 4.6512 p.u. and reactive power losses are increased from 16.1231 p.u. to 16.1358 p.u.

From the above discussion it is clear that if a distributed generation is integrated to the network the losses are
increased and to reduce these losses we have to go for flexible AC transmission (FACT) devices.

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

None.

REFERENCES

1. S.P.Rajaram, V. Rajasekaran, V. Sivakumar (2014, Mar.). International Journal of Innovative Research in Science,
Engineering and Technology. [Online].3(3), pp-529-543. Available:
http://www.ijirset.com/pub/journals/21ps03-vidmar

2. Thomas Ackermann, Goran Andersson, Lennart Soder (2000, Dec.). Electric Power Systems Research ELSEVIER.
[Online].57, pp.195-204. Available: http://www.sciencedirect.com

3. Pathomthat Chiradeja, R. Ramakumar (2004, Dec.). IEEE Transactions on Energy Conversion. [Online].19(4),
pp.764-773. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar

4. Walid El-Khattam, Y. G. Hegazy, M. M. A. Salama (2006, May). IEEE Transactions on Power
Systems.[Online].21(2), pp.524-532. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar

5. Deependra Singh, Devender Singh, K. S. Verma (2009, Feb.). IEEE Transactions on Power Systems.[Online].24(1),
pp-427-436. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar

6. Chris]. Dent, Luis F. Ochoa, Gareth P. Harrison (2010, Feb.). IEEE Transactions on Power Systems. [Online]. 25(1),
pp.296-304.

7. Jason M. Sexauer, Salman Mohagheghi (2013, July). IEEE Transactions on Power Delivery. [Online]. 28(3),
pp.1652-1662.

8. Rangan Banerjee (2004, July). Energy Policy ELSEVIER. [Online]. 34, pp. 101-111. Available:
http://www.sciencedirect.com

9. J. A. Pecas Lopes, N. Hatziargyriou, J. Mutale, P. Djapic, N. Jenkins (2006, Oct.). Electric Power Systems Research
ELSEVIER. [Online]. 77, pp. 1189-1203. Available: http://www.sciencedirect.com

10. Naresh Acharya, Pukar Mahat, N. Mithulananthan (2006, Feb.). Electrical Power and Energy Systems ELSEVIER.
[Online]. 28, pp. 669-678. Available: http://www.sciencedirect.com

ShodhKosh: Journal of Visual and Performing Arts 1016


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806

Sunildatt Dewaram Kapse, Prof. Dr. K. P. Yadav, and Dr. Md. Mustafa

11.

12.
13.
14.
15.

16.

17.

18.

19.
20.

Qiuye Sun, Zhongxu Li, Huaguang Zhang (2009). Impact of Distributed Generation on Voltage Profile in
Distribution System. Presented at International Joint Conference on Computational Sciences and Optimization.
[Online]

M. O. AlRuwalili, M. Y. Vaziri, S. Vadhva, S. Vaziri (2013). Impact of Distributed Generation on Voltage Profile of
Radial Power Systems. Presented at IEEE Green Technologies Conference. [Online]

M. F. AlHajri, M. R. AlRashidi, M. E. El-Hawary (2007). IEEE. [Online]. pp. 1290-1293.

Hamid Falaghi, Mahmood-Reza Haghifam, (2007). PowerTech IEEE. [Online]. pp. 555-560.

Marina Cavlovic, “Challenges of Optimizing the Integration of Distributed Generation into the Distribution
Network,” in EEM, Zagreb, Croatia, 2011, pp. 419-426.

JIANG Fengli, ZHANG Zhixia, CAO Tong, HU Bo, PIAO Zailin, “Impact of Distributed Generation on Voltage Profile
and Losses of Distribution Systems,” in Proceedings of 32nd Chinese Control Conference, Xi'an, China, 2013, pp.
8587-8591.

P. Chiradeja, A. Ngaopitakkul, “The Impacts of Electrical Power Losses due to Distributed Generation integration
to Distribution System,” in International Conference on Electrical Machines and Systems, Busan, Korea, 2013, pp.
1330-1333.

Donal Caples, Sreto Boljevic, Michael F. Conlon, “Impact of Distributed Generation on Voltage Profile in 38kV
Distribution System,” in EEM, Zagreb, Croatia, 2011, pp. 532-536.

M. Piumetto, ]. C. Gomez, (2013, feb.). IEEE Latin America Transactions. [Online].11, pp.439-446.

F. Careri, C. Genesi, P. Marannino, M. Montagna, S. Rossi, I. Siviero, “Probabilistic Load Flow Procedure for
Assessing the Distributed Generation Impact on the High Voltage Network,” in 8th International Conference on
EEM, Zagreb, Croatia, 2011, pp. 882-888

ShodhKosh: Journal of Visual and Performing Arts 1017


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806
https://dx.doi.org/10.29121/shodhkosh.v5.i5.2024.4806

	Distributed Generation and its Impacts on Power System
	Sunildatt Dewaram Kapse 1, Prof. Dr. K. P. Yadav 2, Dr. Md. Mustafa 3
	1 Research Scholar, Department of Electronics Engineering, MATS University, Raipur - 49344, India
	2 Professor, MATS University Raipur - 49344, India
	3 Asstt. Professor, MATS University Raipur - 49344, India


	1. INTRODUCTION
	2. Methodology
	3. Result
	4. Conclusion
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	1. S. P. Rajaram, V. Rajasekaran, V. Sivakumar (2014, Mar.). International Journal of Innovative Research in Science, Engineering and Technology. [Online].3(3), pp.529-543. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar
	2. Thomas Ackermann, Goran Andersson, Lennart Soder (2000, Dec.). Electric Power Systems Research ELSEVIER. [Online].57, pp.195-204. Available: http://www.sciencedirect.com
	3. Pathomthat Chiradeja, R. Ramakumar (2004, Dec.). IEEE Transactions on Energy Conversion. [Online].19(4), pp.764-773. Available:  http://www.ijirset.com/pub/journals/21ps03-vidmar
	4. Walid El-Khattam, Y. G. Hegazy, M. M. A. Salama (2006, May). IEEE Transactions on Power Systems.[Online].21(2), pp.524-532. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar
	5. Deependra Singh, Devender Singh, K. S. Verma (2009, Feb.). IEEE Transactions on Power Systems.[Online].24(1), pp.427-436. Available: http://www.ijirset.com/pub/journals/21ps03-vidmar
	6. Chris J. Dent, Luis F. Ochoa, Gareth P. Harrison (2010, Feb.). IEEE Transactions on Power Systems. [Online]. 25(1), pp.296-304.
	7. Jason M. Sexauer, Salman Mohagheghi (2013, July). IEEE Transactions on Power Delivery. [Online]. 28(3), pp.1652-1662.
	8. Rangan Banerjee (2004, July). Energy Policy ELSEVIER. [Online]. 34, pp. 101-111. Available: http://www.sciencedirect.com
	9. J. A. Pecas Lopes, N. Hatziargyriou, J. Mutale, P. Djapic, N. Jenkins (2006, Oct.). Electric Power Systems Research ELSEVIER. [Online]. 77, pp. 1189-1203. Available: http://www.sciencedirect.com
	10. Naresh Acharya, Pukar Mahat, N. Mithulananthan (2006, Feb.). Electrical Power and Energy Systems ELSEVIER. [Online]. 28, pp. 669-678. Available: http://www.sciencedirect.com
	11. Qiuye Sun, Zhongxu Li, Huaguang Zhang (2009). Impact of Distributed Generation on Voltage Profile in Distribution System. Presented at International Joint Conference on Computational Sciences and Optimization. [Online]
	12. M. O. AlRuwaili, M. Y. Vaziri, S. Vadhva, S. Vaziri (2013). Impact of Distributed Generation on Voltage Profile of Radial Power Systems. Presented at IEEE Green Technologies Conference. [Online]
	13. M. F. AlHajri, M. R. AlRashidi, M. E. El-Hawary (2007). IEEE. [Online]. pp. 1290-1293.
	14. Hamid Falaghi, Mahmood-Reza Haghifam, (2007). PowerTech IEEE. [Online]. pp. 555-560.
	15. Marina Cavlovic, “Challenges of Optimizing the Integration of Distributed Generation into the Distribution Network,” in EEM, Zagreb, Croatia, 2011, pp. 419-426.
	16. JIANG Fengli, ZHANG Zhixia, CAO Tong, HU Bo, PIAO Zailin, “Impact of Distributed Generation on Voltage Profile and Losses of Distribution Systems,” in Proceedings of 32nd Chinese Control Conference, Xi’an, China, 2013, pp. 8587-8591.
	17. P. Chiradeja, A. Ngaopitakkul, “The Impacts of Electrical Power Losses due to Distributed Generation integration to Distribution System,” in International Conference on Electrical Machines and Systems, Busan, Korea, 2013, pp. 1330-1333.
	18. Donal Caples, Sreto Boljevic, Michael F. Conlon, “Impact of Distributed Generation on Voltage Profile in 38kV Distribution System,” in EEM, Zagreb, Croatia, 2011, pp. 532-536.
	19. M. Piumetto, J. C. Gomez, (2013, feb.). IEEE Latin America Transactions. [Online].11, pp.439-446.
	20. F. Careri, C. Genesi, P. Marannino, M. Montagna, S. Rossi, I. Siviero, “Probabilistic Load Flow Procedure for Assessing the Distributed Generation Impact on the High Voltage Network,” in 8th International Conference on EEM, Zagreb, Croatia, 2011, ...


