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Research on Line Overload Control Strategy Based on Improved Harmony Search Algorithm
WANG lJian', LI Guoping’
(1. Hubei Microgrid Engineering Technology Research Center, Three Gorges University,
Yichang 443002, Hubei, China ;2. Hubei Energy Ezhou Power
Generation Co. ,Ltd. , Ezhou 436000, Hubei , China)

Abstract: In order to avoid overload of other normal lines caused by power flow transfer caused by fault line
removal, a line overload control strategy based on improved harmony search algorithm was proposed. Firstly, a
double objective optimization control model with minimum active power adjustment and minimum voltage offset
was constructed. Then, according to the characteristics of the model, the basic harmony search algorithm was
introduced. In order to further improve the convergence and search speed of the algorithm, the uniformly distributed
initial harmony database and variable dimension harmony memory database were used to improve the algorithm,
and were applied to the model. Finally, an actual power grid was taken as an example to verify the effectiveness of
the proposed control strategy.

Key words: power flow transfer;line overload control strategy ; minimum active power adjustment; minimum

voltage offset; improved harmony search algorithm

PRI ENAE T Ha R 2 i, (A2 4k it 1Y
AR B ELp F s B EL
6 HE e B, e BT R A S R | S BBk
I Sl o PO SR I 4 ol 5 it DA 0 R
i P A I i SN S

Tl 7E L % i 847 il 5 AR 3z A
AR 32 A SRR R ] SR AL A T
E Hoh, REUE IS TR R WA
W RIS, [ I REPRIIEZ: 5 4% Ry HILAH A /b

ESWE : HEK AR A RIIIH (51877122)
fEE R T £4E(1991—) , 5 W1, Email : 1548188601 @qq.com

HATHUE AR /DN 5 56T B B RS 219 R 15 it 1) 0
T7 BAESR BRI 7 S R T A 2 e 0 D 3 07
FEAE R R S5, PRAIE A ZR B TR VR BE S, 2 B
(4 DRI AR 2 e N, T A R B 2 R T AT A 5
PR R B AT EOR

SR, 57T SRABORE A 14 47 ol St o S L
i AR S A R IR B TSR G, A TE 0 5 )R
X L R )R 5 T 0 A A0 1 4 i SR
S AR B A 2RI, e, AR SR T

WAESE 2 (1990—) , 53 A+, B TR, Email : 513232531@qq.com

23



wAEF 2021F £51% FH 124

A, R T e Bk ik X AR R AT R

ST S FN S 5 PR R B ML ) IR R de b 4%
1] DI P 1 A5 R T i 2% e /MR SR F B eR R, DAL
A Y Iy R R T A R BRAE R
PSR A A 2 0o 2B A7 o 110 U I A e A
B o Sl B Sr AR R R A, TR AR TS R 5
VR L EAT OOt I B BT ST 47 TR AR AR Y SR i

AR TR A R A AR S R S
P SR

1 &RBTHRIH R FAEA

1.1 HirEH

g5 L Y SE BRI I, AAILAL A Ty i 2 5
A BEORUIE 7 g7 LA By 1k L R BR 4755 1,
EE7NTI e
111 GRS, HALA A Y5 5/

TESEBR ) R G, B R YL ) 4 Ao
Jit gt R 28 B8 A% R ) AL, 7T ML FEL T R 1
R AR R 1) T AR VDAL, #5415 01k T B it 3
[, A2 B g . IR 2R RGBT Z:
EMEEER 7RI bR 2k ) U 1 2R 5 5 JH A i AL
ISR ERI AR NS TR IR 2o W 7
MR E A bR R B & 5 bz —o AT
TERICE AR AL vh S i FH P 67 fip R i D D) sl AR )
X1, AN KA F o, X7
o 19 B TR AN AT AR . PR, T ST Y A
— > BReRECH

P, - Pl Py, - Pyl

flz[z P +M'Z JPM

ieG GiN jelL

I
v

[RNQY)

A PR & ML A R VIBLRT AT T 7
PRy ML s i A VIHLIG B4 i J15 P Ry
A 19 5 AR V)T R A D g5 Py ol e T
S TEYN T IS B A T 15 1Py, — PRI i
TP oo R AL S BEE T Py ol e
R EUE A A G R AAL RS L
R S
.12 HEmB
MR AR M A, R RS Tk,
v P A T 5 B 3 ) s AN DU 26 [ 41
A T RE & AEAR R I, fE J R GE I & 2R E o
PRI I, O B R A 7 o A A o) 5 s B, 4 ) L T
22T RE/N MO EE S B AR A AR R A
U, - U
fr= 2[ Uo

ken

5 (2)

24

KU, U5 00 R 5k E TR RE T S H RS
{8 s n ST AR T S BN AR
1.1.3  Z HAsME M
AR T AN 2 A e 2 HbRAEZR
PEOC AR 61 (] 81, An 45 Jr 2 57 A9 G 1> H Bk pR £
TG A S I R Rk, AN SR i A R R 2 1)
KA, H R E L TR S . N TR
R A 32 WL S A R BT R B2 e, >R
RS T IE R ARAF B, (453 WA~ B Ar i fbiz
TR AL Ay 2 B AR AR, 40 R U
minF =, f, + 0, f, (3)
Hrp w, =0265 w,=0.735
] FF, 76 2 N7 H A pR BN L SUE —fR AL B, T A
PRt 20— ER ) ) L
1.2 AFREH
B IR B ST T 2R A A R R AR S
Z IR G SR &R, JF 0 MR I L R S5 F . FERT

FE ST B 2R B e 2 B S T B B R PR T
e 552 00 245 00 U A5 XL SROA 38 7 25 A AN A
AR KN
12,1 AR
RNy
MNP, - PO=31P, =PI+ > P, - Pl
(4)

o PR P A3 R K ALY S 2 AR 3 R A T
R 5 B B 1P o, = PEIA i
1.2.2 AR
ANEXL T
1) &ML YRR
{Pcim <P_<P_

(5)
P(;*z.min S P(;*z < P(;*z.mux

I P s P i 53 B R VIHLAT A5 SO ) B
K IR P s P i 53 5 R 386 2
1Y R LY i 2 SRV R IR K R/ NPT
2) A T s T EE L RNy
0<AP, <P,y (6)
K AP R AT A B U AT B Pyy A T AT
9 TR G e R
3 AHL R, A R R i, Y
HC HE P R 3 1) e R B e/ IMELIN , A 20 R B
FEVE T Tt R e, DA R G T, 2R R
U,.<U<U,,. (7)



E4,F R TR B R R X R AR

WA 20215 HS51E F12H

XU, U,
AV e/ IME

R R ) 7 FH T T R e A 4
R J& T 2 HbR ARLMER A E, d T A
HRPb S B () AR 2 R SRR 2 BT LA BR
X SR A A5 B Ry bt 3 P B R ) R PR A R
BRefi sk,

2 ARBTBRISHFIBA R Aoy Bt

1% 0 R 4 R AR T 9 & ST TH R R
TR DR AR IE A 1Y, AN 2 B SO0 B AT DL T
PR | BT LAA% G2 7 48 2R B s R ML S M B i 1 42
o BB E S R B XU H bR 278 R SR
K N BGE I RG] 2 R A i RS e P T
AT A ST ST (D)~ (7) I LA i
Xof BEAS N 18 2R S AT IR P T A el gk

1) R ¥ 5 43 A 0 RS PEHEAT 0D IR Ak o N
FACAZE A IR AL TEAR RARJE b 22 kY
WS B2, B T BEBLME I 2l , 7T RE T Bk At
L0 S S 18 2 o A R A U A R A
P, 25 IS BEALYE 5 5 7 A A 45 5 L PRAER)
IR AL AC P o R BAT AR P RE, B
{xi =%, T Random (0,1)(x,,. — %) J =1

SR R U Y AR R R OR A

¥ =2+ (K — X ) THMS J=2,4q
(8)
A TR AR ik 5, 20,0 200 R 565 0 S B
()55 /IN 5 KU ; Random (0,1) [0, 113 FEl P9 £
BEHLE; HMS o AL R BRI
2) Gl AEAERORFE I, A8 58 M 48 R
S HUR AR ORI J5 Gl b A H bR ek U,
K00 4 A AL T R B 22 i FOR AR .
DL, Qs A L) s RS e A2 2 R A R
AL, AR AR B A LD [, X RS
P AEAR KRR E b2 5 mm Bk i W SR
PRI IR AR AR B AR 22 5 =, B
A= (A A LA, L) (9)
A >A j=1g (10)
(), 1 ¢ DITER FRWILG A 1L AL 25 16
it X N P E A bR L A, 2R s BT ORI i
XF I H A bR R, 3B KT FE A S WG A I
LT A I B H AR eREE, 55 5745006 2 20 (10)
B A, SR I R RTAS (] BRE A 00 A0 P 1AL P A b
FEHT Y NP 1) R B A
K B R R AER R 2, I iR IR ) S

K FEACRBCE B R 224, n] LR IR R R4
RE 22 B TS 3 2000 B 1 R SCAZ P o X AERE
A B TP AC R SR | 12 R AE e/ T
AT

3 AR HRIEH KA

W RO RN B ARE T T e A A
TS SR A , 75 31 2 o A T S, A

B RTINS SRR 2

AR 2 A L ORI TE AL P
[AP, - AP, AP, - AP, AP, AP T
hy i A A ) A L AL m P R UL
i, n AU A D) BA fr , A S AILEH B Bl AR Y
R o PRI AT R FH T SR A o S ) etk RN e
W REIEVR RIS PEFRIR A

1 1 1 1

2 2 2 2

q e 9 cee q cee q

X] Xm Xm+n Xm+n+h
(11)

R T NER 2 ek 2 R) R o R AT B
F RS AE A I BT D) R Y & F AL
AR e R DR L, R R
J b B AT U AR — A R, 1P
[X0eee X X Xpeee X X0 X e Xioee X ] =
[AP! =< AP’ -+ AP' AP} -+ ,AP}+- AP},
AP, -+ AP, - AP 1 ie[lm] je[l,n]
ze|LLh] t€[1,HMS ]
(12)
2 AP SRS oA T A E) Be A 5 i R FL LA
FILIAILIE ; P, S o5 o A T IR T B A 65 A B 7
5B U 5 AP SRy B o A A I ) B N 2
AR ML AT DS
R 3 IE MU . LB 1012 A4S A
F0 HREALAE SRR VRN, IR VIEA
i O, DU 7157 P26 D9 BE AL BRI A 7 0 51 4
ANTCEAE R 5 AN TTE 5 KT 0, MR
6N GRS T VAL A ve DI AW RS Wt A
JLR, WM TR
xé:{x’,e{xf,,xf} V<0 (13)
x e X, V>0
T GBI ) B P TR S P
W R AT RO R K S R BORRE R P
BEHLAE A RE A VIS /NIRRT HEXT, R 2
25



wAEF 2021F £51% FH 124

A, R T e Bk ik X AR R AT R

- («) + Random (0,1)b, V<P,
xp= (14)
X, V>P

i ar

Krfr:b, AT,
A7 VAR P, WX C &R LA Random (0,1) X b, i
TPV AR P, W RRE 2, TR i e 24
FERA B R [ o

A AR A E . R R (10) #58
T B B4 IR 5400 4 RN G012 P R A RN AT
X}, 5 R AR T 0 4 A EAZ P R 2 A
T BT RS i PR v 2 R 7 LA BT R T
R A WIR TR LA P R Y i ) i A T
BRI 0 E 5 AR R

RS M AR EGR B PR A KA
URET 45 1R RO B R4 6 O &

Pl E AR 1R .

[ Wit fe WJJSZ%&“%?& |

[ e A A % |
v

L6175 e 6 5 1 |

TE SR H RS 1]

[ 50075 i ) o o ]
v
[ 3 O 0 5 0 7 A 7 P

BT

IR i A %
i H G 1 S A
—1
RO E
P T BRI 2 v o 2 % 2

Fig.1 Emergency control strategy of line overload based on

improved harmony search algorithm
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Tab.1  Power flow transfer control scheme of

Yuheng—Luochuan double circuit line

g gy DIV g gy POVPISUAY
HEFA 205.34 X 195.26
E= 188.47 ZEX 187.21
i 204.36 XL 194.84
e 200.76 1 faf 7.42

Rt 1 393.66

I LR s D) 3 BRER R T LA R R B AL £
= ANT5 T T4 SR A Rk AT R, An P
2 7, TR LR B AR — 1% 1 XU IT 2 K A V-2 il e
Jev s oA 2 AR E A R B 28 15 S I
JIr 265 HY 0 2 T SR SR UIBIL LU0 97 A i >, AR
LA DA P R R R U (bR £ {8 L
L S v AILEA D £ & #RAS B 5 1, e 2l i 32 ek
/N HETTIR S B AR

0 5 10 15 20 25

tls
(Q)ZR A s ]
1.05
o 1
E HABL HIAB2 ZEHEB1
£0.95 W
= B 1 WipEB2 B2
0.9
0 5 10 15 20 25
tls
(b)Y B2 HL 42 il
80
60 Ef& Efi YK
- A
< AAAA
S 40 V »
W g 2R
20
0 5 10 15 20 25
tls
()& AL B ff 42 il

B2 Mk — 1R (22 A e e 4 i 8
Fig.2 Safety and stability control scheme of

Yuheng—Luochuan double circuit line
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Fig.3  Algorithm comparison
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Tab.2  Power flow transfer control scheme of key

lines in actual power grid
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