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Abstract: During the process of distribution network reconfig-
uration by intelligent optimization algorithm using basic ring
matrix coding the disordered solution space is usually utilized,
however there are many local peaks in the solution space so that
it makes the intelligent optimization algorithm hard to full play
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its own advantages, besides it consumes too much time and it is
difficult to search out the optimal solution. In allusion to above-
mentioned defects, an ordered ring network coding scheme was
proposed and the improved gray wolf algorithm was used to
search out the method to reconfigure distribution network con-
taining distributed generation (DG). Firstly, the elements of the
basic ring matrix wee arranged according to the order of
branches, and then the heuristic rules were used to preliminary
find the better solution and this better solution was compared
with the alpha wolf in the initial wolf pack, and the better solu-
tion was taken as the new alpha wolf. Secondly, the gamma
wolf was led in to surround the alpha wolf for optimization to
ensure the population diversity of the wolf pack meanwhile to
improve its local searching ability. Finally, the improved grey
wolf algorithm was used to conduct the simulation in the modi-
fied IEEE 33-bus distribution network and the Taipower84 dis-
tribution system. Simulation results show that using the pro-
posed reconfiguration method the network loss is effectively re-
duced and the lowest voltage in the system is improved, thus,
the proposed reconfiguration method is effective and
feasible, the algorithm is simple and fast, and the obtained res-
ults are better.

Keywords: distribution network reconfiguration; gray wolf

algorithm; ordered ring network; distributed generation(DG)
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B86 B72 B13 B89 B90 B83 B92 B39 B34 B42 B62},

7 i A R = A i AT i {B84 B7 B86
B72 B13 B89 B90 B83 B92 B39 B33 B42 B63}, ¥
B ST IR SR B R IEARIRECH 101k, 435
SCHR [18] FISCHR [19] H FrR BIEXT L, BRI
AT 200 WE K LA B Z5 R a0 5 R .

F 5 ERMEREXIE (EH2)

Table 5 Comparison of different algorithm performances (example 2)

L3 B FERW B PHERR% P THEs
it w2 CFNE
BEUE K (simulated annealing, SA) 469.88 49822 489.82  — 7.93 257.40
AL (genetic algorithm, GA) 469.88 48925 479.73 < — 9.82 303.40
HURES R B (ant colony search algorithm, ACSA) 469.88 48295 47141  — 11.39 241.50
Pt Ak 2 IOW 35 (improved chemical reaction optimization, ICRO)  469.88 474.14 470.41 88 11.58 —

IGWO 469.88 469.88 469.88 100 11.67 21.78

1 5 A LU H A SCHRGAAE 200 CHE 2 525
IR B T R, mORIBE] 100%,
FOP BB R A B R RAE R 11.67%. [RIIN AR SCE
AR YAyt fe] b5 AR b, i T —
AN, AT 21.78s, FRREGUEASCR L AR
WS R . AN G B A R R R A AL A . 25 b
R SCAR I B SR A PR BEAS A2 TC Al IO RIS ) 5 i), 3R
WA SO HAT T2 3 T

5 #it

1) A7 3 R ] LR R i /0 e ri, ) A4 it 25
(] AU, T 8 e Bk SR

2) Ja kAR AT DL e B AR, R
R4 76 LT AR

3) AXF LM B RS R, HREAIK
SR REDR, SEAREUD LA 1238 A4 A
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