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Abstract: In order to quickly and accurately locate the fault of a power system and gain valuable time for
ship power repair, a fault location method of ship power system based on improved quantum genetic algorithm
(IQGA) was proposed. Firstly, the mathematical model of the ship power system was built, and the fault loca-
tion problem was transformed into the problem of finding the optimal objective function. Secondly, the quantum
computing is introduced into the genetic algorithm ( GA), and the double-chain quantum bit encoding method
as well as the quantum non-gate were also employed. The simulation results show that the improved quantum
genetic algorithm can locate the faulty segment effectively and precisely, and has more significant convergence
performance than the traditional algorithm.
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5 T, 1) > fbest) fé ikl ":[ E—— A6,
0 0 FALSE 0 0 0 0 0
0 0 TRUE 0 0 0 0 0
0 I FALSE l 1 0 ‘1 0.0l
0 I TRUE 1 +1 ‘1 0 0.0l
1 0 FALSE - 1 ‘1 0 0.0l
! 0 TRUE 1 1 0 ‘1 0.0l
! I FALSE 0 0 0 0 0
1 I TRUE 0 0 0 0 0

PRt QGA JEARE HE F TR A 181 5 7 WA [ )T #0052 11 30 P S i e X o A 114 2% > i 1 (L A T
BB, IZORME RN ST ) SRR A SRS R, MELUR B R AR BORASCR o T, AR
$i AR R 4 S i DI G €0 AT 7 15 224 S 4% (0 A3 o, 88 2 ) ) 2 S ke I 8 1 T 1 1 e 2 # B R
AN, AR SRR, I LU SR A SR e ) R A, BD

AG, = [¢ xrand() x| Z(best) - f(x,) | + 0] x 0. 04w,
Hop: e B2 W15 rand () BENLEG Z (best) Sy ik AAE) H A4 1k 41 A7 fie O3 R BE B9 A4
SCo)) FPUHTAEESS § AR 0 IR . AS SRS 37 1% 0 TR N e £ S MR
TG B 38 TR SRS, AR 4 ) o DI G € A I 88 5 > T e Ceu o oy B {1 =2 ] ) 25 S o sh A5 T a1
TR 1T Y T2 £ BE /N
L4 BFER

IQGA kil i it AR PR CB G A S e, DUR SRS B, b PRl i+ e R iy 2
TA A TR AR R, XA S B E S T bR PR SR B R BE B Y B 6 A R R R AT e A
e, MMM SR FE R EERE RS [N A2 . 278 7 3Cik [11], HARS Rl £oR

[(1) (1)][005 a,] ) [sin 0]{

sin 60 cos 0

T
cos(? -0;)

o

sin(% -0,)

Hp ) [cos 6; sin OU]T FoRH AT YRR § AL

2 1QGA BfEE L
2.1 HiEkEN
R AE S 7 A R RE A ARERUE S, AR SCHR UK TR AL I M 4% (wireless sensor network, WSN)
FARM B GHEAE B W I T o 754U Y A T TR A S I A, A X Ok A TR
A IRIIAE B A TER G TR B L DRI A A BRI IS PR BT IR Al TSR IR 1 57 58 I TC 2 A% AR 1y
S5 G B AR PR 0 22 A A PR e e . WSN 8 Fh s an &l 1 s .
MO R RS, 2 S B0 CYE fL OR3P 5 B TR A8 SAE o MDY i 36— Ao ] X 451 W
BASTE RO, B ER Y. B E SR BT e 5 B TR A, Wi R A Bk My
ST W AL IR IR, BE A B O B AT O R A PR SR, XA A T v

http : /xuebaobangong. jmu. edu. cn/zkb



54 ERRFEM (AR 528 %

WEf. SRR I RGP S

ALRBAEIORE AL, e WSN AT AT 2% LR fa e
Convergence Power

(19 TELE SR RE W b, A7 AR = A
1) W R A5 R, T A LR : ) A
A% 2) REBCHE R A ST R i R
3) RGBS LIRS ATy R JE
()R, R R A El1 WSNiRhg5H
2.2 EEEEE Fig.1 Wireless sensor network topology

AN L 1 R G5 P A TE I B R S, R B TIRZS B TQGA Lk iR AR 1
AR, BRERIREA PR A B A L ) BRGSO AR S A ) R GGt B, i
WSN 5 5 W5 [ 45 AW S E AR 35— 5 A . B R A IR P BT G REIRES LRl
St TS BB JRUAS AN 5 T 8 T R R ) A T A 5 5 0 T B 2 0 o s )
A8 A 0 T 82 AR 9 2 I DR BE A S DA BRI, LA s 4 e S T 8 357 el
BE, SR FUER TR e VA SRR RS, A, T AR B A A
AR, HAHEIR R S AR 1 R G AT B TR, DT S (L R e
2.3 FFXREH

FHE AN L F1 BRI S BRBOECE B (A UL, R A SO AR R B SRS B (e
BIEE . SEEE. BOMEES) MRER L, DRSS (R AR -1 Rl 1T, A W
R

W 2 BiR, BIRRLEDIAE S AT AL LI, B, 12, C (JCIREREMRKIEH S, ~S5) AIHER
AR 6 TR D1 ~ D65 T AR BERITOE A AbR AR A, BREITHE B ARG AR B, B
LRICME C b EARY C,,, LRESTOIE L1 b SR EE LR TTrE A DA AR Ly, SRESTIE L1 Ab S £ 28
TEAE B AR Loy, LREETOIE 12 AMSET B TEIE B A AR Ly, SRBKTCHF 12 ADSEIERELE T
TF C N AR Loes 4 A — 5 &P RIEKTCIE LI A SEUEREZTTIE A DIAOSE — 5 41847 Loy,
LR BRI L1 AbSE R TR B —J5 A Ly, , SRERTEF 12 bS5 TR TTIE B US54
(549 Ly, , SRERTEM 12 ASEIERERTT O C MBS — 5 &P Lo, s 4 A58 R AR BB ITlF L1
ARSEITRELR T A DUEYSE IR Ly, SRBETEIE L1 AR SEERELRTEIE B MU A0S 5 A1 Loy,
LR KT 12 AbHE IR TR B 5 A Ly, , SREKTEMF 12 AbSE TR IO C MURYES 5 4
154 Ly, RPREIRUGC T ry ~ris) o ARSI BETH BS AN PRI . DL r M0, 4 HELR A SRR,
R4 Bh1E, REEERRS DI D2 BIfF; 45— 5 AR b I BaM RS S SRR N LA r i), M2k
L1 SRsit, AR ETRE Loy, (ry) hISTRSES D2 4E30, WIS — 5 & 1097 r b e, K 28 D2 3h1k;
BRI (RPHARTCE) I BT S ARk L, o), EELR B RAESCRE, WiEEEE D3
TS — G A AP W BAR S, WSS U5 40037 o A, (TG 2% D2 Bk,

A B C
L1 L2
o1 p*-| 0 — b3 51— s p*4 D6 |

E2 i RG%kEE
Fig.2 The diagram of the simplified system
IQGA Bk IBAFEEAMAMOR [S, S, Sy S, Ss] Fm I MBEE TR, YoTl5E
WTEUE 1, BRI 00 PRS2 BTz BT B ek R0AE A Wi i 2% G DR DT TR A S0 B e [ 51, e
D, Dy Dy s3ERSS  DWESA e B0 BRI SR R A IR IR A B S R A

gateway centralized
control center

http : /xuebaobangong. jmu. edu. cn/zkb



F1H KOEE, A JET IQCA BIMYANE J1 RGERREE (7 5 »55-

R2  BRRIPETXTRLHY BT 25 HA 2 R

Tab.2 Expected function for protection of the corresponding breakers
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Tab.3 Results of faults location of the line system
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Tab.4 lteration results from single point failure algorithm
S35 A RS PRk
Ak i3 Average  fUSL Average [6] Average
Algorithm positioning convergence convergence
accuracy/ % quantity time/'s
IQGA 96.2 20 0.358
QGA 74.3 63 0.823
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