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Abstract: Due to the extensive range and diversity of equipment within distribution networks, this
part of the power system is responsible for a considerable proportion of customer outages, as reported
by electricity departments. A viable solution to mitigate these outages and prevent associated
economic losses is the strategic placement of switches along distributed generation resources within
the network. This paper presents an optimal placement of sectionalizing switch and fuse in the
presence of distributed generation using a fuzzy multi-objective function. Uncertainties in load, failure
rates, and repair times are also considered to allow for devising a superior design. The primary
objectives of the plant are to elevate the system’s reliability and simultaneously reduce the cost of
switches, defined via fuzzy membership functions. The use of a fuzzy multi-objective function helps
propose various plans tailored to economic and technical conditions. The HBMO algorithm is
employed for optimization. To validate the proposed method’s efficiency, tests are finally conducted
on an RBTS test network and real distribution network.
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Table (1): RBTS Network Information
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15


https://jeps.dezful.iau.ir/article-1-511-en.html

VF oY 5l —pow o)l — 020 juw Jlo —dialign & a8 slapincmw 10 (pgi Oladsd a4 i8

20 -
15 -
%10-
RIARN]
5 0-

0.2 0.4 0.6 0.8

Ps
B1 4 coni SAIDI &l guuss' (V) S5
Figure (7): SAIDI changes relative to p1
Table (3): Results of the first test
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Table (3): Results of the second test
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Table (6): Practical network information
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Table (7): The results of the first test on the practical network
g & 595 2 Jol Galejl 31 Jeolo gl (V) Jgua

oiebesl 2L sAIDI |  EENS S S

" o OV (kWh/year) i

j-1 - - 32.34 175530 2U,5U, 15U

j-2 LOC1 1 29.56 161930 2U,5U, 15U,9U

j-3 LOC2 1 29.4 161430 2U,5U, 15U,28D

j-4 LOC3 1 26.85 151300 2U,5U, 17U,28D

i-5 LOC1,LOC2,L0C3 1,11 24.17 136680 4U,15D, 10U,28D

Table (8): The results of the second test on the practical network
19 45 (595 2 p9d Glo3T 3 Jeol i (M) Jgur

o=l | DG s EENS SAIDI | SAIFI PS5 JIYCIRLLSS
ji-1 LOC1 157860 28.85 12.47 2U,5U,15U 3U,7U
ji-2 LOC?2 151790 27.85 12.41 2U,5U,15U,28U 7U,3U,8U
ji-3 LOC3 146850 26.9 12.24 2U,5U,17D,28D 3U,7U,8U,30U
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