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Abstract

Since it might delay making significant expenditures in substations and generation, increasing the
efficiency of power systems is an important priority. By altering the status of switches, the distribution
feeder reconfiguration (DFR) can reduce system losses in this regard. Power loss and voltage deviation
of buses are frequently taken into account as objective functions while solving the distribution feeder
reconfiguration problem, however reliability indices have received less consideration. The proposed
reliability index, coupled with power loss and switching number in the presence of distributed
generators, are used in this study to address DFR as a multi-objective problem. The DFR problem is
complex inherently, considering impacts of distributed generators makes the problem more be complex
than before. For this purpose, an evolutionary method based on the combination of particle swarm
optimization and modified shuffled frog leaping has been used to solve the nonlinear optimization
problem in this study. Two 33-bus and 70-bus systems are evaluated to gauge the effectiveness of the
suggested hybrid algorithm.
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Table (1): Experimental results on unimodal benchmark functions
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Figure (3): Single-line diagram of 33 bus test system
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Table (2): Findings of power loss optimization without DGs
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Table (3): CPU time and control variables for various algorithms
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Table (4): Findings of power loss optimization with DGs
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Table (5): Optimum control variables for various methods
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Table (9): Optimum control variables for various methods
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Figure (4): Convergence curve of different algorithms for power loss optimization without DGs
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Table (11): Optimal control variables for various methods
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Figure (5): Pareto-front for ENS and power loss objective functions
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Figure (8): Single-line diagram of 70-bus test system
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Table (12): Results obtained by optimizing the power loss without DGs
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Table (13): Optimal control variables and CPU time for different algorithms
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Table (14): Results obtained by optimizing the power loss with and without DGs

(celv wlggls) ol wlals
(L13) 0wy wdgi jgua> g oSy ddgi Hguh> 50
R sbero Bl il R shxe Sl 2l
ol glazs] YoF/B4) . IYO0 ay/ary YIVYA
il g8 igm adliogege YoY/SYE .ja5f AY/ VY S
e R IS B

0 &= fid ARRVARE VA D VYEA

acl)sd gz adlogete

Jrolr 35T, wlsi slaasly 9 53 o @8 (5351 Bus @l jlowe Blioul 5 Lavsto c o e olie wizmen
XYY 0) i 5 42 ablygd iger aidliogge 5 SyS glosz] (o8 5 5 a8l ys8 ez abbisgage w2l plaizl (slais, |
g (YoVeYIYAD o YANY /- VE FADVY/EEE) (Y- YAT/OFD o Y- FAZ/EYY X £A-/VAY) (Y2 0.0/ oF-YOF/- VY
A o g el SlaglS (YEY/AYA g YAA/Z - OTY/A10)
5 0l myjel (65l Hlade a5 Canl dgpuine cuiST ol slaasly jpax o ool Cawddy s 5 (V0) Jooo wls Gillas
Slaasly 95555 s8leiiang by, 5l ol 00 g5 (851 ke o Jlie lpics il sn GEBIS 05T a)55 lausly g
Slggl S Ve e DYV @ ke cpl 0aiSTy aded slaasly jeas o el Jlo o celo SlgglSVA- - O/AY ouiST,y, adgs

\OA)

il e 2ol L o el




VEVAPF NVEY 50l 14 g ol ol foo 3l Jlo /50 Carino )0 aiadige sla by, 4 i

G99y 95 4 S aflyed i aliogun g Olyd gleizl oS 5 gy a5 Cusl sgpie (V) 5 (VF) laJgux mlis
Sipl Bae &l bl o slawslae (VY) Jgax 5o 0)ls 5L alizes Q;’;J"Lo)’—l Voo S Lol gleyar Koo Sl
8555 &5 Bad bl 050 (V) Jgaz ol Gub sl a8 5 & y50 00810 gh jpam gy pae ;0 0add )98
w‘ s )\b OJ..SI).’;.\.J}' LSLQJ?‘E )5..4.‘> )‘ ‘5...:la oD

w8l g 9 D)5 pledzl (oS 5 g adlygd e 4Bl Sgnn (D)3 glaixl la g, 5l Jol (g il ol Ko (v
a8l vgge 9 OIS glaim] oS 5 0,6l 89l o sdalive a5 jebolas Lol ouls ools lis (1) UK o acl 68 g
Slap, oSl a5 >0 el oo |, 5en Sl aige J>ol) 40 )15V e 5l e LS depi 5501l B 5 acl )68 i
oy ;631 51 L8 acl )68 iga abloguys 9 OIS slodal oS 5 o sl a5 cunl maly aims oo aalsl I STNVO L Ko
ey 0 Joly o e 4 aclygd g alogae 5 OIS gloiz !

Table (15): Results obtained by optimizing the ENS without DGs
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Optimal control variables for different algorithms
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Table (17): Results obtained by optimizing the ENS with and without DGs
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Figure (9): Convergence curve of different algorithms for power loss optimization without DGs
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Table (18): Compromise solution with control variables related to the multi-objective problem of distribution network reconfiguration
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Table (19): Optimal control variables for different algorithms
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Figure (10): Pareto-front for ENS and power loss objective functions
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