thi [l /g
Electric Power
ISSN 1004-9649,CN 11-3265/TM

i @® B

(hEEY MZERIRI

H T T O RSB A & X = AH 5 AP AT A P R R i

= BB A, SRESE, EWCE, B, iR

WA H 4 2020-09-29

Mgk Hi:  2022-04-15

51 R WEAA, TRESE, WRCE, IR, PREA. R T OGRS R EEN & X = AH

At AN AH PR T [0/OL]. .
https://kns.cnki.net/kcms/detail/11.3265.TM.20220414.1120.002.html

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2022-04-15 15:41:13

https.//kns.cnki.net/kemg/detail/11.3265.TM .20220414.1120.002.html

' L M Febe N — —— 24— N LN
E T MUt E LM A X = HAA L EHEF ARG X
R AL, SKREEZFL, WU, it shiRAAT
(LFFRY A5l TR, WA ¥/ 250022; 2. EM LA EHAFTFTHBAF, LE FT 272100)
B OE: HRMEER G X S A R THIGR, BT — R T AR T 6 B AR R i . 32 SRS SR s s, e DU A R
ST FE () A AN S FE B/ R I B AL A B B . BN [ 38 I S BRI PR B0 0t A6 A BRI (pigeon-inspired optimization, PIO) 3T
B, FHBSUE SR SR R AT T R . Matlab i ELISAE T Bt RSO A0 S0 (0 D e B SR AR AL AT 7 R0 ke, T LA B IR & X = A0

PG EIAS T BTFE L o

KB (URECHR G X MR AT, AT A Sokas s

DOI: 10.11930/j.issn.1004-9649.202010074
WA B #H: 2020-09-29; &EIHH: 2021-12-24.

HEEWA: FEXEARIEEERIIE (HLRE R P2 SR RE RS HI 5 & 0 A iz ATt ie, 61803174)

{EERN:

B A (1996-) , Zr, WiLHEFTAE, MHEHE X =AHAPEEE ML, E-mail: mingyuehu5617@163.com;
TKESY (1970-) , &, MEMEE, W, HEr, WERCHMEEERNATT, E-mail: cse_zhf@ujn.edu.cn.

Phase Sequence Adjustment Method of Three-Phase Load Imbalance in Station Area Based
on Improved Pigeon-inspired Optimization
HU Mingyue!, ZHANG Huifen!, MIAO Shuping?, YANG Fan', QU Zhenming!
(1. School of Automation and Electrical Engineering, University of Jinan, Jinan 250022, China;

2. Jining Power Supply Company of State Grid Shandong Electric Power Co., Ltd., Jining 272100, China)

Abstract: Aiming at the three-phase load imbalance phenomenon in the low-voltage distribution station area, a method for adjusting the load phase sequence
based on a commutation switch is studied. The unbalanced load commutation control strategy is used to establish an optimal commutation mathematical model
with the goal of minimizing the three-phase current imbalance on the low-voltage side of the distribution transformer; adaptive parameters and Cauchy
disturbance are introduced to the original pigeon-inspired optimization. The improved pigeon algorithm is used to solve the optimal commutation scheme.
MATLAB simulation verifies the superiority of the improved pigeon optimization algorithm and proves its effectiveness in solving the optimized commutation
scheme, which can significantly reduce the imbalance of the three-phase load in the platform.
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Fig. 1 Solution process of load phase sequence adjustment

scheme based on new pigeon-inspired optimization
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Table 1 Node current and commutation switch phase

sequence
TGS HLL/A AR T AR 7 B e A

2 16 A B

3 2 C C

5 9 A A

9 6 B B

11 18 C A

13 6 C A

14 4 B A

17 4 A C

21 6 C B

26 2 C B

30 2 A B

33 14 B A
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Fig. 3 The low-voltage side current, voltage, neutral line
current, and heavy-load phase load voltage of the distribution
transformer
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