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Abstract

This paper discusses neffl) techniques for solving network
configuration problems with the presence of distributed
generation @)_ The technique used is fuzzy logic based
technique for multi-objective optimization of distribution
B owork configuration in complex system. The technique
transforms the multi-objectives of optimization problem into a
single Bhjective problem using theory of fuzzy set. There are
three objectives which a formed in fuzzy membership
function, i.e., power loss, bus voltage and load balancing the
entire feeders of distribution network while a radial structure
must be persisted. In this work, the fuzzy multi-objective
n:thod has been applied in optimization of an IEEE 77-bus
distribution network configuration with the presence of DG. The
results show quite encouraging which the network efficiency is
improved significantly.

Keywords:  Distribution  network, DG,
reconfiguration, fuzzy system, multi-objective.

optimization,

INTRODUCTION

The operation of electrical power distribution systems is nfEfe
complex particularly in the areas where load density is high, due
to uncertainty of system loads on different feeders, which vary
from time to time [1]-[3]. Electrical powdJoss in a distribution
network will not be minimum for a fixed network configuration
for all cases of varying loads. Therefore, there is a need for
reconfiguration of the network from ftime to time [4]-3].
Reconfiguration of the network is the process of altering the
topological structure of feeders by changing open/closed status
of sectionalizing and tie switches [6]-[8]. In general, networks
are reconfigured to reduce real power loss and to relieve
overload in the network [9]. However, due to dynamic nature of
loads, total system load is more than its gendftion capacity that
makes relieving of load on the feeders not possible and hence
voltage profile of the system will not be increased to the required
level [10]-[16].

In order to meet required level of load demand, DG units are
integraff}l in distribution network to improve voltage profile and
also to achieve economic benefits such as minimum power loss,
Bcrey efficiency and load leveling [17]-[21]. In this case,
network reconfiguration and DG placement in distribution
networks are considered independently. However, in the
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presented technique, network reconfiguration and DG
installation are dealt simultaneously for improved loss
minimization and voltage profile [22]-[23].

Deregulation of markets of power electricity in many countries
worldwide brings new perspectives for distributed generation
(DG) of electrical energyfhing renewable energy sources with
small capacity [24]-[26]. Typically 5-kW to 10-MW capacities
of DG units are installed nearer to the costumer to provide the
electrical power. Since selection of the best locations and sizes
of DG units is also a complex combinatorial optimization
problem, many methods are prdsed in this area in the recent
past [27]-]29]. In [30], it has presented a Lagrangian based
approach to determine optimal locations for placing DG in
distribution systems coffidering economic limits and stability
limits. In [31]. it has presented a multi-objective algorithm
using GA for sittindfnd sizing of DG in distribution system
while [32] proposed an analytical method to determine optimal
location to place a DG in distribuan system for power loss
minimization. In [33], it has discussed placement and
penetration level of the DGs under the SMD framework.

Reconfiguration of distribution network is a non-differentiable
constrained optimization problem and complex combinatorial,
therefore many methods € proposed in the past. Merlin and
Back [34] has proposed network reconfiguration problem in
first. They used a branch- and-bound-type optimization
method. The drawback with this method is the solution proved
to be very time consuming as the possible system
configurations are, where it is line sections equipped with
switches.

our study, the problem distribution network formulation is
subject to electrical and operational constraints. [ he
formulations are converted into fuzzy circuits by using
different types of fuzzy membership flctions.  The
formulations of this study are referred to minimization of
active power loss, minimization of node voltage deviation and
load balancing among feeders [35].

FUZZY MULTI-OBJECTIVE METHOD
goblem Formulation

Reconfiguration of power distribution network is a very
impof@int function of distribution system. The procedure is
done to reduce power loss, improve bus voltage profile, load
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balancing,[hd to improve system security. In our study, the
procedure can be formulated as follows:

+0O
ZR r,f M
where P is active power loss, P; is the real power flowing out
the bus, O; is the reactive power flowing out the bus, n; is the
branch number, R; is the resistance at bus 7. and I} is the
magnitude of voltage at bus 7.

Membership Function of Active Power Loss

Reducing active power loss is the mostnporiant aim of
reconfiguration of distribution network. The ratio of total active
power loss after and before reconfiguration can be defined as
follow.

P
@, —1’— for i=123,.,N, @
loss.B

where, Np is the total of switches in the loop including
sectionalyzing-switch and tie- switch when i-th tie-switch is
closed, Py 15 the total active power loss when i-th branch in
the loop is opened, and P {83 the total active power loss before
network optimization. The membership function of the fuzzy
multi-objective is shown in Fig. 1.

(o) T
1.0

0

Y

CLmin Clmax o
Figure 1. Fuzzy membership function for power loss
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Membership Function of Fuzzy Objective for Bus Voltage

Maximizing the bus voltage profile is the second important aim
of reconfiguration of distribution network. The maximization
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factor of deviation for bus veltage can be defined as follow,

max |1, =17,

for i=123... N, and j=123,.. . N,

)

where, J‘ais bus number of distribution system, I’ is voltage
sources, in p.u, and J; 1s voltage of node corresponding to the
opening of the i-th switch in the distribution network, in p/&J
The membership function of fuzzy for bus voltage deviation is
shown in Fig. 2.

u(Bd ,

1.0

Bmin Bmax Bi
Figure 2. Fuzzy membership function for voltage
deviation

Based on Fig. 2, the fuzzy membership of u(f;) can be defined
as

(fffﬂ ﬁi:) Jor Puin < Pis Pow
Wp)=11. for B< B )
0, for <P,

Membership Function of Fuzzy Objective for Load
Balancing of Feeder

Load balancing is the third aim offreconfiguration of
distribution network in this work. The load balancing index

could be expﬁed as follow,
(IFF,

i,max I‘F: ] )
LBI,, g |
IFF, .. ©)

Jor i=123.N,. and j=123 N,
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Figure 3. Fuzzy membership function for the load balancing
index

7
where, IF;; is the electric current of a feeder corresponding to
the opening of the i-th switch in distribution network, ZFF; na 1S
the maximum of all currents corresponding to the opening of the
i-tlmitch in distribution network while JFFj e = max({F;)),
forj=1,2.3..... Nr.

Fuzzy membership fun@n for index of load balancing is
shown Fig. 4. Based on Fig. 4, the fuzzy membership of u(d)
could be writen by

(‘Om;m _‘Oi) R ﬁ)r (j‘min < 0‘, < 0‘.1;.-\\-
ax (jmin)
.u(o-,) = la jbr 5; £ a:m'n (7)

0, for &, <9,

RESEARCH MET]ﬁ)OLOGY

In this study. fuzzy rules are considered which minimize the
number of tie-switch operations. An algorithm for the
g;onﬁguaon of distribution network is given below:

ad the bus data, load data, and branch data of
distribution system;

ep 1)

Step2) Run the load-flow program for distribution networks;

Step 3) Determine the fuzzy membership values of each

jective functions;

Step4) Compute the voltage difference across the open tie
switches:

Step 5) Identify the open tie-switch across which the voltage
differencu’s maximum;

Step 6) Select a tie switch and identify the total number of
network loop branches including the tie branch when
the switch is closed:

Step 7)  Open one branch at a time in the loop and evaluate
the fuzzy membership value for each objective and
&0 evaluate the overall degree of satisfaction:

Step 8) Obtain the optimal solution for the operation of tie-

switch of distribution network.
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RESULTS AND DISCUSSION

In this research, optimization of power distribution network
conﬁguratioﬂ has examined using multi-objective fl&)’
technique. A 33-bus radial distribution network was
considered for the study. The load data, transmission line
details, and data of tie lines are presented in Fig. 4 along with
a single line diagram and Table 1.
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Figure 4. The 33-bus radial distribution network

In order to quantify the maximfh loadability of the
distribution network under study, the total additional load that
may be drawn from the network before it suffers a collapse is
determined. The 33-bus radial@stribution network has been
tested as can be seen in Fig. 4. This additional load is referred
to as the kVA margin to maximum loadability. The load is
increased while retaining the existing power factor of the loads
[Ed load distribution in the radial distribution network. For the
base case, the total load is equal to 4369 .35 kVA and the kVA
margin to maximum loadability value is equal to 11 468.10
kVA. When an additionf load equal to kVA margin to
maximum loadability, it was added to the base case. supply
lines to buses 3 and 6 were carrying maximum allowable
power. In that case, the voltage magnitudes at these buses at
the point of collapse were 0.578 92 p.u. and 0.384 54 p.u.,

respectively.
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1
Table 1. The load data of a 33-bus distribution network under Table 2. gG Location and Capacity of 33-Bus Test System
study
? DER
DG Active DG Power | Reactive
Bus Numbsg P (kW) Fact P
Line ScndingiReceivinghesislancclRﬂactancc Load at Receiving End Bus w— — (k(':{“::)
number| Bus Bus Q) (©) | Real Power | Reactive
(kW) Homer 12 250 0.8 187.50
(KVAD
1 1 2 0.0022 | 0.0477 100.0 60.0 17 250 0.9 121.08
Main SS
2 | 2 | 3 o490 0251 | 900 400 22 300 1 0
3 3 4 0.3660 | 0.1864 | 1200 80.0
4 4 5 0.3811 | 0.1941 | 60.0 30.0 & 0 L L
5 5 6 0.8190 | 07070 | 60.0 20.0 29 300 08 225
6 6 7 0.1872 | 0.6188 | 200.0 100.0
7 1 8 L7114 | 12351 | 200.0 100.0
8 8 9 1.0300 | 0.7400 60.0 200 The results of simulation are shown in Fig. 5, Fig. 6, Fig. 7,
9 9 10 1.0400 | 0.7400 | 60.0 200 and Table 3. Network reconfiguration using fuzzy multi-
10 10 1 0.1966 | 0.0650 | 45.0 300 objective technique G resulted that there are four tie switches
11 11 12 0.3744 | 01238 | 60.0 350 that must be closed. i.e.. switches of 33, 35, 36. and 37, while
2] 12 13 14680 | 1.1550 | 60.0 350 the sectionalizing switches to be opened are switches of 7, 10,
13 13 14 0.5416 | 071290 | 120.0 80.0 28, and 31. Power loss dispersion under several scenario for
14 14 15 0.5910 | 05260 | 60.0 10.0 33-bus radial network test system has been shown in Fig. 5.
15 15 16 0.7463 | 05450 | 60.0 20.0
16 16 17 1.2890 | L7210 60.0 20.0
17 17 18 0.7320 0.5740 90.0 40.0 Power Loss Dispersion of 33-bus Distribution Netweork
18 2 19 0.1640 | 0.1565 | 90.0 40.0
19 19 20 1.5042 | 1.3554 | 90.0 40.0
20 20 21 04095 | 04784 | 90.0 40.0
21 21 22 0.7089 | 09373 | 90.0 40.0 [ = e -Betore recontiguration |
22 3 23 04512 | 03083 | 90.0 50.0 g - Afte Installing DIR
23 23 24 0.8980 | 0.7091 | 420.0 200.0 & e bl i
24 24 25 0.8960 | 0.7011 | 420.0 200.0 '-3
25 [ 26 02030 | 0.1034 | 60.0 25.0 J;
26 26 27 02842 | 0.1447 | 60.0 25.0
27| 27| 28 | 1059 | 09337 | 60.0 200 i __.*. N
28| 28 | 29 | 08042 | 0.7006 | 120.0 70.0 wl, N P
29 29 30 0.5075 | 0.2585 | 2000 600.0 e 04-':.' \N-Q-&"“«d"’h * '.}‘0-0:
30] 30 [ 31 [ 0974 [ 09630 | 1500 | 700 ' ’ Y embeotbs - )
i; ;; gi 82.11{1]3 g;gg ztl)(;() ;3000 Figure 5. Power loss dispersion of 33-bus distribution test
33 21| 8 | 00000 | 2.0000 T—
34 9 15 0.0000 | 2.0000
iz: :i ii g%gg ggggg I_t can be seen in Fig. 5 that power loss_of ea(.th bus depends on
- - line length of network and loading size. The longer
325 2 0.0000 | 0.5000 distribution line, the greater power loss. From Fig. 5, it is also

* Tie Lines, Substation Voltage =12.66 kV

The original configuration of 33-bus distributiofnetwork
without DG has been shown in Fig.4. In initial study, the impact
of DG integration to distribution network is analyzed. Therefore,
there are as many as five DG have been installed on buses of 12,
(@0, 22, 25, and 27, respectively, as shown in Table 1. THEIDGs
consist of both solar photovoltaic and wind farm models. Power
factor of all DG solar photovoltaics are unity while wind farms

are ranging from 0.8 to 0.9 (1

agging).
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shown that the greater the load the greater the power loss. Be
presence of five DGs on buses of 12, 17, 22, 25, and 27 has
the effects on the power loss reduction over the system,
Qoecia]]y on buses closest to the DG.

Before reconfiguration the network, total active power loss
under study is 208.46 kW. Total active powerfbss after
installing as many as five DGs is 133.45 kW, while total active
power loss after reconfiguration of distribution network with
DG integration is 75.12 kW, as shown in Table 3.
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Figure 6. A 33-bus radial distribution network with integration of 5 DGs after reconfiguration.

These results have proved that the reconfiguration of the
network have a considerable influence on the reduction of active
power loain distribution system. Reduction of power loss is
certainly improving the efficiency of the distribution network.
Table 3 also shows that the efficiency of distribution network in
original condition is 94.39%. The efficiency has increased to
96.11% after integration of five DGs. After DG integration,
optimization 1s carried out on the network configuration. The
result has been shown that an increasing in efficiencfflbe a
97.92% after network reconfiguration is achieved. The 33-bus
rachal distribution network with integration of five DGs after
reconfiguration has been shown in Fig. 6.

Viltage Profile of 33-bus Radial Distribution Network

aah
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Figure 7. Voltage profile of 33-bus radial distribution test
system.

Fig. 7 shows voltage profile of B-bus distribution network
under study. Bus voltage profile is to be improved further by
reconfiguring the distribution network than ever before. From
Fig. 7. it can be seen that only a voltage magnitude along the
main feeder of bus [ viewed. In original configuration of
network, the higl&st voltage magnitude is 1.00 p.u. on bus 1
while the lowestis 0.911 p.u. on bus 18 as shown in Fig. 7 and
Table 3. The farther away from the substation location, the
lower the amplitude of the bus’s voltage. Integration of five
DGs has resulted g increasing of voltage profile. After
installation of five DGs in 33-bus EBtribution network, the
highest voltage magnitude 1s 1.00 p.u. on bus 1 while the
lowestBltage magnitude is 0.927 p.u. on bus 33, as shown in
Fig. 7. Integration of five DGs on buses of 12, 17, 22, 25, and
27 has the great effects on the voltage profile improvement,
especially on buses closest to the DGs. The voltage
improvement is occurred almost the entire bus, except for bus
1, because the voltage magnitude has maximum.
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Table 3. Results of 33-bus distribution network test

Parameters of Analysis
) '!'esl‘Case of Active Efficiency of | Minimum | NZximum Tie Sectionalizing
Distribution Network | power Loss Distribution Voltage Voltage | Switches to | Switches to be
(kW) Network (%) (p.u.) (pu) be Closed Open
Without DG y
integration before 208.46 94.39 9.511 1.00 NA NA
& . Vis) V)
reconfiguration
With DG integration .
before 133.45 96.11 ?\?2‘; (1\?(; NA NA
reconfiguration e '
33 7
With DG integration 0.959 1.00 35 10
after reconfiguration Hals BR52 (Vi2) (V1) 36 28
37 31

2

Furthermore, the use of gzzy multi-objective technique for
optimization of network configuration on 33-bus network with
five DGs DER has been examined. The optimization results
have also been seen in Fig. 7 and Table 3.
The 33-bus distribution network reconfiguration using fuzzy
multi-objective method has the great impact of bus’s voltage
profile. TH} highest voltage magnitude post optimization is kept
1.00 p.u. on bus 1 while the lowest voltage is 0.959 p.u. on bus
32. This voltage magnitude is better than the voltage before
optimization. These results prove that the distribution network
optimization with DG integration using fuzzy multi-objective
method has been successful in improving the performance of 33-
bus radial distribution network which is the complex system.

CONCLUSION

Bhe paperpresented a methodology for optimization of radial
distribution network with integration of DGR using fuzzy multi-
objective method. The methodology was bad on minimizing
power losses and improving voltage profile in order to improve
distribution network performance a complex system. The
methodology was tested on a 33-bus radial distribution network
test system. Based on simulation results, it was shown that the
method is very attractive in improving distribution network
performance in complex systems. The efficiency of the radial
distribution system under study in pre reconfiguration. after
integration of five DGs, and post reconfiguration are 94.39)
96.11%, and 97.92%, respectively. Integration of five DGs in
the networks has resulted in improved voltage profile. The
profile is to be improved further by optimization of the networks
using [uzzy multi-objective method.

ACKNOWLEDGEMENTS
Ee] author is gratefully acknowledges the contributions of the

istry of Research, Technology, and Higher Education,
Republic of Indonesia, for funding in this research.

REFERENCES
[1] ahputra, R., Robandi, 1., Ashari, M. (2015). PSO
sed Multi-objective Optimization for
Reconfiguration of Radial Distribution Network.
@tcrnational  Journal of Applied Engineering
&search (IJAER), 10(6), pp. 14573-14586.

Jamal, A, Suripto, S., Syahputra, R. (2017). Power
Flow Optimization Using UPFC Based on Neuro-
Fuzzy Method for Multi-machine Power System
Stability.  International Journal of Applied
&ginccring Research (IJAER), 12(6), pp. 898-907.

Syahputra, R., Robandi, I.. Ashari, M., (2013).
“Distribution Network Efficiency Improvement
Based on Fuzzy Multi-objective  Method”.
nemational Seminar on Applied Technology,
ience and Arts (APTECS). 2013; pp. 224-229,

Jamal, A.. Suripto, S.. Syahputra, R. (2016).
Performance Evaluation of Wind Turbine with
Doubly-Fed Induction Generator. International
Journal of Applied Engineering Research (IJAER),

g(?). pp. 4999-5004.

ahputra, R., Robandi, [., Ashari, M. (2015).
Reconfiguration of Distribution Network with DER
Integration Using PSO Algorithm. TELKOMNIKA,
5(3)‘ pp. 759-766.

Syahputra, R.. Soesanti, Ashari, M. (2016).
(R rformance Enhancement of Distribution Network
with DG Integration Using Modified PSO Algorithm.
Journal of Electrical Systems (JEﬁ, 12(1), pp. 1-19.

Syahputra, R., Soesanti, 1. (2016). Design of
Automatic Electric Batik Stove for Batik Industry.
@Burmal of Theoretical and Applicd Information
&chnology (JATIT), 87(1), pp. 167-175.

Soesanti, I., Syahputra, R. (2016). Batik Production
Process Optimization Using Particle Swarm

2]

[4]

[5]

6]

7]

(8]

1125




International Joumnal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 2 (2018) pp. 1120-1127

© Research India Publications. http://www.ripublication.com

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Optimization Method. Joumnal of Theoretical and
plied Information Technology, 86(2), pp. 272-278.

Syahputra. R.. Robandi, 1. Ashari. M. (2015).
Performance Improvement of Radial Distribution
Network with Distributed Generation Integration
Using [Extended Particle Swarm Optimization
Algorithm. International Review of Electrical
Engineering (IREE), 10(2). pp. 293-304,

Syahputra, R.. Robandi, 1. Ashari, M. (2014).
Optimization of Distribution Network Configuration
with Integration of Distributed Energy Resources
Using Extended Fuzzy Multi-objective Method.
International Review of Electrical Engineering (IREE),
9(3). pp. 629-639.

Syahputra, R., Robandi, 1., Ashan, M. (2014).
“Optimal Distribution Network Reconfiguration with
EBnetration of Distributed Energy Resources”,
Proceeding of 2014 lIst International Conference on
Information Technology, Computer, and Electrical
Engineering (ICITACEE) 2014, UNDIP Semarang,. pp.
388 - 393,

Syahputra, R., Robandi, I., Ashari, M., (2014),
“Distribution Network Efficiency Improvement Based
on Fuzzy Multi-objective Method”. [PTEK Joumal of
ﬁoccedings Series. 2014: 1(1): pp. 224-229.

Syahputra, R.. Robandi, I.. Ashari, M. (2014).
Performance Analysis of Wind Turbine as a
Distributed Generation Unit in Distribution System.
ESIT), Vol. 6, No. 3, pp. 39-56.

Jamal, A., Syahputra, R. (2013). UPFC Based on
Adaptive Neuro-Fuzzy for Power Flow Control of
Multimachine Power Systems. International Journal of
Engineering Science Invention (IJESI), 2(10), pp. 05-
14.

Soedibyo, Ashari, M., Syahputra, R. (2014). “Power
loss reduction strategy of distribfflon network with
distributed generator integration”, Proceeding of 2014
Ist Intemational Conference on Information
Technology, Computer, and Electrical Engineering
(ICITACEE) 2014, UNDIP Semarang, pp. 404 - 408.

Syahputra, R., Soesanti, 1. (2016). DFIG Control
Scheme of Wind Power Using ANFIS Method in
Electrical Power Grid System. International Joumnal of
Applied Engineering Research (IJAER), 11(7), pp.
5256-5262.

Syahputra, R.. Robandi, [., Ashari, M., (2012),
“Reconfiguration of Distribution Network with DG
Using Fuzzy Multi-objective Method™, International
Conference on Innovation, Management and
Technology Research (ICIMTR), May 21-22, 2012,
Melacca, Malaysi

Syahputra, R.. Soesanti, I. (2015). Power System
Stabilizer model based on Fuzzy-PSO for improving
power system stability. 2015 International Conference
on Advanced Mechatronics, Intelligent Manufacture,

1126

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

127]

28]

[29]

[30]

and Industrial Automation (ICAMIMIA), Surabaya,
15-17 Oct. 201ﬁp. 121 - 126.

Syahputra, R. (2016). Application of Neuro-Fuzzy
Method for Prediction of Vehicle Fuel Consumption.
Journal of Theoretical and Applied Information
Technology (JA'ELL), 86(1), pp. 138-149.

Syahputra, R., (2013), “A Neuro-Fuzzy Approach
For the Fault Location Estimation of Unsynchronized
Two-Terminal Transmission Lines”, [JCSIT, Vol. 5,
No. L, pp. 23-37.

Syahputra, R., (2012), “Fuzzy Multi-Objective
Approach for the Improvement of Disibution
Network Efficiency by Considering DG™, IJCSIT,
ﬁ)]_ 4. No. 2, pp. 57-68.

Syahputra, R.. Soesanti, I. (2015). “Control of
Synchronous Generator in Wind Power Systems
Using Neuro-Fuzzy Approach”, Proceeding of
International Conference on Vocational Education
and Electrical Engineering (ICVEE) 2015, UNESA
ﬁrabaya, pp. 187-193.

Jamal, A., Suripto. S.. Syahputra. R. (2015). Multi-
Band Power System Stabilizer Model for Power Flow
Optimization in Order to Improve Power System
Stability. Journal of TheoreticalfJand Applied
Information Technology (JATIT), 80(1). pp. 116-
123.

Syahputra, R., Wiyagi, R.O., Sudarisman. (2017).
Performance Analysis of a Wind Turbirn with
Permanent Magnet Synchronous Generator. Joumal
of Theoretical and Applied Information Technology
(JATIT). 95(9). pp. 1950-1957.

Syahputra, R. (2017). Distribution Network
Optimization Based on Genetic Algorithm. Journal of
Electrical Technology UMY (JET-UMY), 1(1), pp.

Jamal, A., Syahputra, R. (2016). Heat Exchanger
Control Based on Artificial Intelligence Approach.
International Journal of Applied Engineering
Research (ITAER), 11(16), pp. 9063-9069.

Syahputra, R., Scesanti, 1. (2016). An Optimal
Tuning of PSS Using AIS Algorithm for Dfhping
Oscillation of Multi-machine Power System. Journal
of Theoretical and Applied Information Technology
ﬁq'm‘). 94(2), pp. 312-326.

Syahputra, R., Soesanti, [. (2016). Power System
Stabilizer Model Using Artificial Immune System for
Power System Controlling. International Journal of
Applied Engineering Research (IJAER), 11(18), pp.
9269-9278.

Syahputra, R., Soesanti, [. (2016). Application of
Green Energy for Batik Production Process. Joumnal
of Theoretical and Applied Information Technology
(JATIT), 91(2). pp. 249-256.

Siregar, R.F., Syahputra, R., Mustar, M.Y. (2017).




[31]

[32]

[33]

[34]

[35]

International Joumnal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 2 (2018) pp. 1120-1127
© Research India Publications. http://www.ripublication.com

Human-Robot Interaction Based GUI. Journal of
Electrical Technology UMY (JET-UMY), I(1), pp. 10-
19.

Ali, K., Syahputra, R., Wiyagi, R.O. (2017).fiability
Analysis of Power Distribution System. Journal of
Electrical Technology UMY (JET-UMY), 1(2), pp. 10-
17.

Syahputra, R., Soesanti, . (2017). ANFIS Approach

Distribution Network  Reconfiguration.
International Journal of Applied Engineering Research
(IJAER), 12(18). pp. 7775-7782.

Syahputra, R., Soesanti, [. (20 . Solar Home System
Application in Batik Industry. International Journal of
Applied Engineering Research (IJAER). 12(16). pp.
5995-6001.

SyahputR., Soesanti, . (2017). Application of
Fuzzy Multi-objective Method for Distribution
Network Rcconﬁgurati with Integration of
Distributed Generation. Journal of Theoretical and
Applied Information Technology (JATIT), 95(23). pp.
6668-6677.

Syahputra, R., Surip S.. Soedibyo, Soesanti, I
(2017). Application of Clonal Selection Immune
System M@Rod for Optimization of Distribution
Network. Journal of Theoretical and Applied
Information Technology (JATIT), 95(15). pp. 3604-
3612.

1127




A Novel Fuzzy Approach for Multi-objective Optimization of
Distribution Network Configuration in Complex System

ORIGINALITY REPORT

54% % 54% %

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Ramadoni Syahputra, Indah Soesanti. "An 1 9
e : %
artificial immune system algorithm approach for
reconfiguring distribution network", AlP
Publishing, 2017

Publication

Ramadoni Syahputra, Imam Robandi, 90/
Mochamad Ashari. "Optimization of Distribution °
Network Configuration with Integration of
Distributed Energy Resources Using Extended
Fuzzy Multi-Objective Method", International
Review of Electrical Engineering (IREE), 2014

Publication

Rao, R. Srinivasa, K. Ravindra, K. Satish, and 80/
S. V. L. Narasimham. "Power Loss Minimization °
in Distribution System Using Network
Reconfiguration in the Presence of Distributed
Generation", IEEE Transactions on Power
Systems, 2012.

Publication

Andrey A. Volkov, Andrey Vasilkin. "Optimal



Design of the Steel Structure by the Sequence 4
of Partial Optimization", Procedia Engineering, %
2016

Publication

B. Venkatesh. "Optimal Reconfiguration of 30/
Radial Distribution Systems to Maximize °
Loadability", IEEE Transactions on Power

Systems, 2/2004

Publication

Syahputra, Ramadoni, Imam Robandi, and 3<y
Mochamad Ashari. "Performance Improvement °
of Radial Distribution Network with Distributed
Generation Integration Using Extended Particle

Swarm Optimization Algorithm", International

Review of Electrical Engineering (IREE), 2015.

Publication

Ramadoni Syahputra, Imam Robandi, 1 o
Mochamad Ashari. "Optimal distribution network °
reconfiguration with penetration of distributed

energy resources”, 2014 The 1st International
Conference on Information Technology,

Computer, and Electrical Engineering, 2014

Publication

Soedibyo, Mochamad Ashari, Ramadoni 1 o
Syahputra. "Power loss reduction strategy of °
distribution network with distributed generator
integration”, 2014 The 1st International



Conference on Information Technology,
Computer, and Electrical Engineering, 2014

Publication

D. Das. "A Fuzzy Multiobjective Approach for
Network Reconfiguration of Distribution
Systems", IEEE Transactions on Power
Delivery, 2006

Publication

1o

D. Das. "Reconfiguration of distribution system
using fuzzy multi-objective approach”,
International Journal of Electrical Power &
Energy Systems, 2006

Publication

1o

Momoh, James. "Reliability and
Reconfiguration”, Adaptive Stochastic
Optimization Techniques with Applications,
2015.

Publication

1o

Tingting Chen, Yongjian Zhu, Jun Teng. "Beetle
swarm optimisation for solving investment
portfolio problems”, The Journal of Engineering,
2018

Publication

1o

Ramadoni Syahputra, Imam Robandi,
Mochamad Ashari. "Reconfiguration of
distribution network with DG using fuzzy multi-
objective method", 2012 International

1o



Conference on Innovation Management and
Technology Research, 2012

Publication

R. Chidanandappa, T. Ananthapadmanabha.
"An Integrated Gravitational Search multi-
objective algorithm for Distribution Network
feeder reconfiguration with DGs", 2016
International Conference on Electrical,
Electronics, and Optimization Techniques
(ICEEOT), 2016

Publication

1o

Pierre E Hertzog. "Cost-effective solar water
heater monitoring system using the internet of
things", 2017 4th IEEE International Conference
on Engineering Technologies and Applied
Sciences (ICETAS), 2017

Publication

1o

Exclude quotes On Exclude matches <1%
Exclude bibliography Off



	A Novel Fuzzy Approach for Multi-objective Optimization of Distribution Network Configuration in Complex System
	by Agus Jamal

	A Novel Fuzzy Approach for Multi-objective Optimization of Distribution Network Configuration in Complex System
	ORIGINALITY REPORT
	PRIMARY SOURCES


