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-Encoding

- Binary Encoding

- Octan Encoding

- Permutation Encoding
- Value Encoding

- Tree Encodin

- Decoding
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Branch Number (b) 4 (failure/km- Iy (km)
year)

1 0.15 1.04
2 0.1 0.03
3 0.1 1
4 0.075 1.11
5 0.05 1.1
6 0.05 0.9
7 0.075 1.3
8 0.1 0.99
9 0.1 1
10 0.025 0.988
11 0.05 2
12 0.075 1.4

asl VY s sl ol 5o b ilises glgil ay by o Dbl aiges Y Cavsgy

Load Total Residential | Commercial | Industrial Key

Point Loads(KW) | Loads(KW) | Loads(KW) | Loads(KW) | Loads(KW)
1 710 480 230 0 0
2 505 505 0 0 0
3 710 480 230 0 0
4 835 835 0 0 0
5 497 497 0 0 0
6 645 622 23 0 0
7 626 626 0 0 0
8 400 0 0 400 0
9 669 0 69 600 0
10 613 413 0 200 0
11 42 42 0 0 0
12 23 0 23 0 0

asli VT aSs bl ol o Sglis SIC b (5,5 sl b 4y by yo oMol digas F gy

. Commercial )
. Commercial Loads Commercial Loads
Load Point (kw) SIC-62 Loads (;<1W) SIC- (kw) SIC-97
1 100 100 30
0 0 0
3 50 50 130

\YY




4 0 0 0
5 0 0 0
6 23 0 0
7 0 0 0
8 0 0 0
9 0 50 19
10 0 0 0
11 0 0 0
12 0 0 23

Al 1Y oSt sl ol 5o alite SIC b o sl b 4y bgy o oDl digas oF Consg

industri | industri | industri | industri | industri | industri | industri | industri | industri | industri | industri
al al al al al al al al al al al
Il;giari Loads Loads Loads Loads Loads Loads Loads Loads Loads Loads Loads
(kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw)
SIC-06 | SIC-08 | SIC-09 | SIC-15 | SIC-17 | SIC-19 | SIC-24 | SIC-25 | SIC-27 | SIC-29 | SIC-31
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0
8 | 200 0 0 0 0 0 0 100 0 100 0
9 100 | 100 0 0 0 200 0 0 100 | 100 0
10 0 0 0 0 200 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0
a0 aSs alises sloasls Jsb g Uas 55 dy by o Sledlbl aigod O oy
Branch Number (b) Ay (failure/km-year) Iy, (km)
1 0.075 1
2 0.15 1.5
3 0.1 2
4 0.025 2
5 0.1 1
6 0.075 1
7 0.075 0.9
8 0.05 2.5
9 0.05 2.5
10 0.025 1.5
11 0.15 2
12 0.075 0.5
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Load Total Residential | Commercial | Industrial Key
Point Loads(KW) | Loads(KW) | Loads(KW) | Loads(KW) | Loads(KW)
1 0 0 0 0 0
2 0 0 0 0 0
3 240 240 0 0 0
4 0 0 0 0 0
5 240 240 0 0 0
6 350 350 0 0 0
7 2280 280 600 900 500
8 0 0 0 0 0
9 3000 500 500 2000 0
10 580 0 580 0 0
11 1060 560 0 500 0
12 0 0 0 0 0

sl A0 4 sla,l ol 5o Sl SIC L (5,5 sl b 4 bgy yo Sledol digas 1Y Ceg

Load Point Commercial Loads Commercial Commercial Loads
(kw) SIC-62 Loads (kw) SIC-91 (kw) SIC-97
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 200 100 300
8 0 0 0
9 200 300 0
10 280 100 200
11 0 0 0
12 0 0 0

sl A0 aSs glal ol 45 Sgline STC U cinio sl & Lgs s oMbl diged A Cogey

industri | industri | industri industri | industri | industri | industri industri | industri | industri industri
al al al al al al al al al al al
Il;O.a [1 Loads Loads Loads Loads Loads Loads Loads Loads Loads Loads Loads
om (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw) (kw)
SIC-06 SIC-08 SIC-09 SIC-15 SIC-17 SIC-19 SIC-24 SIC-25 SIC-27 SIC-29 SIC-31
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 300 0 300 | 300 0 0

YWY




8 0 0 0 0 0 0 0 0 0 0 0
9 0 300 0 0 1000 O 0 0 700 0 0
10 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 200 | 100 | 200 0
12 0 0 0 0 0 0 0 0 0 0 0
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Load Point Active Loads (kw) Reactive Loads (kvar)

1 0 0

2 0 0

3 240 110
4 0 0

5 240 110
6 350 170
7 2280 1105
8 0 0

9 3000 1450
10 580 280
11 1060 515
12 0 0
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improvement in system reliability parameters, a substantial reduction of active power losses
and a considerable voltage deviation reduction, by applying the proposed method to the
case study.At the end, to demonstrate the efficiency of the proposed algorithm compared to
the other exiting optimization method, the GA 1is also applied to solve this problem and
then the results are compared and discussed. The comparison results demonstrate a better

and faster convergence manner for the modified SFLA than GA.
Keywords: Distribution Automation System, Distributed Generation, Frog Leaping
Optimization, System Reliability, Sectionlizing switches, Multi-Objective optimization,

Fuzzy Compound.



Abstract:

Reliability of electrical distribution networks is one of the vital issues that draws the
attention of companies in distribution sector. The distribution automation systems (DAS)
and distributed generators (DGs) are very important in distribution networks to improve
reliability indices.

The current thesis consists of two essential parts. The first part is associated with
the optimal placement of manual and automatic switches for DASs without DGs. In this
part, the numbers of manual and automatic switches are also considered as the problem
variables. The objective function in this part is to increase the economic savings amount by
decreasing the sum of customer interruption costs (CIC) and switches purchasing and
maintenance costs (SPMC). In this part, a method is developed which includes a set of
detailed equation in order to estimate the index of CIC by considering all modes of fault in
different branches with different fault rate for each branch and also various hourly, daily
and monthly loading rates. In addition, the proposed algorithm employs an exact ladder
method to determine the points of lost loads, the switches which must be switched and the
fault time duration for each case. It is used the genetic algorithm (GA) as a tool to optimize
the problem. The efficiency of offered method is shown by doing experiment in the
extended sample network including 103 load points which is extracted from a real network.

The second part presents a modified shuffled frog leaping algorithm (SFLA) for
simultaneity optimal placement of DGs and line switches in DASs. The size of DGs and
also the number of manual and automatic switches are determined by this algorithm. In the
proposed method, a fuzzy multi-objective approach is used to calculate the general
objective function, and a fuzzy membership function is defined for each term in the
objective function. The primary objective is reliability improvement by minimizing CIC.
The second objective is to minimize SPMC. Other objectives are to minimize the active
power losses and improving voltage profiles. This paper also develops a method for
calculating CIC and SPMC indices in a distribution network by considering DGs. The
performance of the proposed approach is assessed and illustrated by studying on a real 11-

KV distribution network including 95 load points. The results show a significant
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