VARS8
30 2010 4F 5 H

CE | P B

Jiangsu Electrical Engineering

5529 & i 31

ST UG N T AR R B HL ST ik

b A R o F S
(1. BE 2 B) L VEF5 B 5L 210008 ;2.5 5UHE T K2 VL9 7 58 210009)

W EARTATERFATEEMBRAEERGAOAL S L& SH AT EFH TR T R SFRET 1A
R R EFMAEG 7 AN MR RACGRRIATT At HEFRA SR eRAARE S, it
AT &R Rz RE Bl M RARAE | KR RG A EERRN A THRHEAT G H ke Bed MR AT

BT,
R AT EB Ik Bl M R AL
FESES . TM727 M EtRERL B

TR R T R % AT — D EE
LR oY JC A I 6T TG S H R B4 B A
it J6 2y G Ay 9 B R A | AN AT LZE S5 L R K P A
P& L ) RSB AT WA E T i wT DLRE (A 2 9 4
MDA fli i RGeS % e Lbriafr, HAr
BT A RISk InZe v R R ARk
AN | OORINE R BRI sh SRR
S NTHEBER L, BEAEILE Ak AR
Ak R AR GRS AN TR
AN N T HREAE HA R U2 R iR (Y
AEJ7 120 (E 7R R e Zh A A v R A 2 A
R AT, A RAR 3 TE T A B 7 SR T
RS T 2 RO o 5 T YR — 2P | R R R
AR R RCR SR 0 A TG D G A 45 s 2
[E L e )| D R S B A N = 7. /NG O
SRR AT R | R R P T I FR I T A e
1 R FEER

AR SCTAC R, 190 TG D (I A8 25 o 22 5 1 A 22 4 e
J7 HARGS S A H bR s BRI | 22551 F AR R
B 3 H B BRI R WA T B ), et
A e R0 2 % 18 1) 22 48 s 1 F e UK T I
U, DL Veds bn F i HokF s RV b 2 vk H

(NSRS G
ERINTRE
N I;
min F=uCq/(Cp—Cy)+ Zaiz (M)ZZ
i=1 Flitl [Jj,max_ljj,min

1;
1Col (Co= Cp)ran 2, (—Usmli 2y
j=1 l]j,lmx_l]j,nﬁn

O G e /S CTORPSONY YN ¥/l /SRS LG B

A UjmaUj i At U= Uj min
K, Co MAMER & I S ¢ S TC DI AME
PR TR 302G, Co= C T o AP; C ML AAFESTIH R FH (L

BAG B H.2009—11-12;14 = H H1.2009 - 12-02

XEHS.1009-0665(2010)03 -0032-03

10% ) FAELES 2% FH (B 2% ) 5o, 2R 1 AN IX 1) %2
EPEFE IR R IO R e 2 FR AR S, BBV EUE A
H bR R B () % 2R TR IR o, A8 b 0] 8 s R B R
WO A R B R AR G R D SR A A RN A
B 55 | 025 AS DX IR A T PEAT | F5 HH FAiE L X dak 2 4
P o, Hod (H R A0 X AE 32 47 H 1) 48 4 [n) i s
JeE FEOCAR HoAs R o B R R R AT TG 2
A B T LA DX YT TS R 1) R T A H
FRERECR T NI L U, U s U o 57 51015505 0
FL R 4B R B PR FTH R R RR
‘?%ﬁ%ﬁﬁt%é’ﬂi:
Py ~P,= 2 U, 2, U, (G,0088,+ Bsing )
SRR )
Qe +0Qc-0,= 21, U, Zl U, (G,sind, — B;cosd, )

AR B 2 ATy Ry IR 2 A A 24 RN A o AL B Y
H, REA R AL
Ui,min < Ui < Ui,max
R VR
P A2 B AN AR U HON
T, omin T, T, e

Q. <00, (4)
U <U;<Ug

K G)M() T 0, Q. Qe I KLk KT
Ty A D% L R R E T TR R T
T, o s T 0 9 R 78 PRS2 6 MRS 0B R BR

(AR BRI Q, Q. Q53 HI 0 AT ML 75 85
AL TS DA | TR D R G 3 0 3

(3)

xxxxxx

R f FELE I B (R FR R T B
2 MKW ATI&EBEE L (MAFSA)

2.1 ETERETFERIMBNE X (SA)HREAR
AI&HEE



O AR LTk Y N AR T SR A T R I TE T £ 1k 33

T SR T AR R S N T A
2 (AFSA) 578 5 B AR K kA m A B K
ST 5 SA IR A K AFSA, X ERAR ol 2
AR, (1) @R ER, 75 AFSA W RSREP 5 A
B BAL FIL WA AT T AN TS A&
JEATIRAS | DT B 2 A ik 2 (8] 1 oAt I BRafE A 748 2R
KDY T A5 2 Jm e e f v o3 3 T 81 &
SR AR R (2) JRif I R R A R T
AFSA Fir iR 15 ) 2 Jm (B T 2 i 3, HH SA #17)R
TR A8 2R, DT FRAS SRS B o)
2.2 WHMTEREF

R T AR AT R REAE N T AR k) R A 51
S P eS| kG bR TR S AR U R B
N Jr R S UL it | 58 78 S Rk U /N AR S AT
AN, &5 A Sk [7] Fn ek (8] # sk L] iy
A SRR P, AR 8 56 3 B — A ] R AR R R
— P U AR R Ik AR —BE G RAT
AR SRR P AL SR — N AR A
B S IAR AT Ry, TR 20K ke 1] 45 78 S A 2R 3 L
fdi7E ML RAE S — A Al AT I N AT I R AR R
B 4 Ry Fe A A W &5 oA AT 5 7R BT R B A
S DA RESE AR AT Ry ) 4k 52 A o A S A
SRR B T 5 AR B AR S 3 1Bl 1 e KA s /)
B, 35 B A48 AR e K AR VHE s/ D SRV E R Ik 3X
FE AR AT R AESRE ThAA AE Y R A R B A A
TE NS bR 2 B 4 R S5 e A 1) SR | 3B e 4
TBEN Jr i e e it
2.3 HHHMNETREFS SAHEEH AFSA

TRl AR AR A ik T AR S
MR e U R/ AR RN R AEAR R
PRAE AT A AN, SRR B A SR [ s skt
o T A0 SRR OR R A e i, IR 1k i 45 4
PEFISCSIME | 16 WA S5 B AR RS AT Ry ok A% 2 Jm me i
fife BT RREE A B AR AT Rk S R R AT | 2 AR
SATRIRCRAR 2% B AR AR SCealk T AR
SRR A T RO T AR S AT O IR AT
N T AGHEREE 42 1 M % 2 25 (0], 4R B 2 R i
X SR N T A B B AR S A7 M AR S 21 1 42 Jm)
e P, P AR KT VR R R4 R R D R4 T R 4
R AR AT RS B, el T A
T AB R SA AR ME SR A A B 108 30 ) e O i 1) B
3 ETidthy MAFSA ELEE M IHL L iR TE

SR R T 0 i 722 S 58 R SA AR G R N T
RS OR R T DA AL I | Rl DA DA B R AT
3.1 MELEE

i AR TR T RS x4 N T AR 4y )

B FEAT by, TR B A BB A A
3.2 HITERIRME

Xif 0 N B A 5 AR B AR A AR A A A A
TAAHRATUN T #24E

(1) X548 N T A0 i A3 4t 43 530 7= A B AILER r, €
(0,1),PE (Fuins o) , W <P, XFIZA 412 4t 30
TTREPLRI IR A ; 75 WHZ G LR AN A

(2) XY B T 54 N T A0 sR AU
5 A E T BT L, WL T A
M| Stz ,

(3) #EAMAELE T RN RAS | 338 WY i Y
(i s P ] AN £330, 107 9B 28 S SRV T 2 i = Pt
F oo = ToacHaepo 3 T EVIE Ry B, WU [, P ) A 98
D5 T B 2 1] BB rg B35 Ry S5 12 1) 35 PRA T
AR,

3.3 FIMrLk &%

WA TR B A8 S5 20k S5 W HATEE 3.4 15 HAE,
WL AT 3.2 T HRAE
3.4 IR ANIRE

X284 M i N T A e (A AR FHBEELR K5
AT R R,

(1) B B K YRR ¢ W IR BE 10, k' <1,
DL 35 B v 8 e ARAS A R0 6 1 X

(2)j«—1,EPAE X W5 TR,

(3) TEIRJE ¢ FPEEHATWN LYK, A 3A R
R E T AR R A

O 4 j RTAME X W2 41580 D B 0 j 1,

@ XA X i AR R SEATRAGR AT RR
RV AR K/

@) FAS it x, WG = AR BN X, TSR
FHARBREL A(X) 5 X 1Y HARRE F(X) I 2EMH AP, &
Ay <O, W HZZHPRE X X', AT (4) 28 5 WA
exp (—=Ay/t)—Ay/t>Random (0, 1), W] 2 %7 52 H7 Ik &5
X X', jej+1 EEHATE ), B WA HEZ R
B, jejrl , BEREPATE 3) 4,

(4) BIBUGREEE, & HACEUN T 1€ i
RIEACTREL ke, WHEBGR JCRE  BIA 1 — et k'—
E'+1 3R BIRATERS (3)28 , BIEE IS (5) 4T,

(5) 1B kadfegiate’

3.5 i

i 10 R S T O Y R TR SA R A Y
N T AR EAT IR IS BT AR 0 2 4 b 1) e AR (B
R A4
4 LB

PAFEIRT 18 74 s R s e L ) 22 GE A S il 3 &%
48,18 T AR BC L M R G E LR IL 1R T8



34 AR /NS~ A1 A B

BT SA AT A R R GG A Yk 5 26 9 P O T A T 00 24 5
ol o a Col (Co=Cy) , JRMEBE 5 HIHEVE BT 5 Co 9 TS
a1 G2 BI85 RL2E o= € T AP C, WA AR AT I 22
T ém FH (109 ) FARHE 4P 9 T (M 296 )  MAFR 1 AT
! 1w INZ V5 P VR ISR T | B9 kR MAFSA
2 : 16 SRAG YA LA Y 7 B 22 = T AFSA A MAFSA
N T s IS (LRI MAFSA W0 1045 TS APyoss %
i toad JE KT AFSA 15 MAFSA 91, HCVE Bl 0

13 M G MAFSA {145 O 25 S0

10

3 7E£ «IL N
9

M 11

B 1 18 TRREGREMNRSELE

K H MAFSA B3 FIlcH 9 MAFSA Bk 2
BB 0 R N T AR AR number =50, % 3]
K step =0.005, A T4 1) 7] WK visual = 0.025, 1
BERE - 6=1.618, FLET K S, =100 MW - A | it JiE
B EHREL ¢=0.85 iR KWIR IR E 1,=50 C iR KK
AR b = 6, T VLI RIEARIREL G, =10, TE
U MAFSA H N T a4 A i) A8 S5 31 BB 1 i /M
Fin=0.004 | 28 52305 [ (1 55t KAH r=0.014 2 P K
Fae=0.001, 28 5 M AV B /IME R 4 0.004 78 5
WER ARVF I RAE R 1 0014, A8 347 R A0 i
KIETHS,

Fo b A R DX, K AR 1,2,3,4,5,6
TR A R DR 1, R A A Y S ) SRy X
2. K AFSA 5k MAFSA %3k Kkt i) MAFSA
B T TR AR 1K 2 o [ iX 3
T 75 1 /) H B of E0CE 43931 1 0.057 91,0.055 2 K&
0.049 12, AT LI H | 2CHE () MAFSA B9k ek i/
R R

1 3MEXEFUFENERILEK

(A7 BB kvar AP s/ kW
AFSA 288.1 761
MAFSA 294.58 786
ik MAFSA 298.251 863
WA 4/ JIoC a4/ Tt Ea gLk Sl
1.152 4 399.843 3 0.002 882
1.178 32 412.980 2 0.002 853
1.193 453.449 6 0.002 6

K2 IWMEEREMFTEHMERILE
DI T LR R DX 2 R

EREN

BET Al 5 467 7
AFSA 5L 0.591 829 1.402 285
MAFSA # 0.329 1.389 584
Ml MAFSA 5% 0.270 864 1.238 597

MR 2 AT I Ok B AFSA MAFSA 5K
HE ] MAFSA 3 Fl 30 H 58 1 i s KA B, B
MCHE ) MAFSA Bk Ak s, ASMEARIE T RS 1E
WIaAT S H 15 H A R A e df

5 ZRiE

AT 18 5 A I TC L R R e A S48 3 A, AT
XS5 IR . B A 1 MAFSA Bk e g 4 1
i 4 F A A 0] 459 3 42 R SR LAkt S B AR B
il e 1 AR RSO Rt Y IEC H TS Zh AR Ak
BERY | FE7% T T 0 2% DXl 22 A MR AR 1 O
T, R 2 T B Rl 0 A L e KPS 1 S5
Wil o ELA SR FH A 1H
S 30k
(1] AR fl 5 A% 45, N T AR5 ok A 1 vl 190 IR 2
S v 1 187 A (0. R R 2008 ,34(3) 1565568 ,602.

(2] Z=meda  BRAUHN. Bk T 43 M B R A L e B O 1 30 0 F 5
[J]. M 5 R 4024 ,2003,8(1) . 1-6.

(3] JHEUA  REfH4R. T A T MBS L h R TLI ik
[7]. ke 2% 2004,32(19).9-12.

(4] RO B aREG | S35, Rl HE B /N AR B AL ik
5 H 90 T I A A F 5T (D). 4k 3 45,2007 ,35(10) ; 19-22.

(5] 2= =, WotH. 2% R X 2 4 1Al 16 A 1 B o I8 2 1k
(). W JEHE AR 2007,33(9) : 134-137.

(6] eaff XU, H8 3. kT4 R S RLR JOR A 1 L B
kg2 9k (U], HLF 2241 ,2006,34(8) : 1381-1385.

(7] JAMw, 56 & — R0 T A5 4 R 5 O A 1 ek AR AT
(7). Fl B8 5 1 2001, 18(5) : 755-758.

(81 A% M, W OH  RE . & 2 1 i ok A8 S5 53 9 UK IRE B 3k
(3. AR K 2244 (A SRR ) ,2006,25(4) :250-253.

(9] i bk AF 18 A A A8 S B8 1 13 I L T R A A SR vk
0. 5L TR 45 18,2007 ,43(25) :43-47.

e i

O (1983-) L JUIRR RN W RN S L ) RS H B
T AR,

PR (1956-) , 05 LR st B, E 25T W L T |
THRIRGE AL

SRR I (1968-) , o BRVGPY 2 N, R 2 8% , F 25877 0] g L )
A HBM

(FHEE5 38 1)



38 To7m B\ L T E
5% 3k . 6] HiSR A, M A& L AHLEY [ 2l o [7] 25 25 & 0 3% o Rz FH (M.
(1] # " F 55 JuRME WL s r a9k ). 7 b5t . v H g A 2002.
JREL ML T #2008 ,27(3):37-39.
. B B B L gk, (PRI )
2004.30(2),26-28. 1#1‘?#}(19[825) 55 TUH PPN, TR, 2B DA ol 9 i
17 LR

T HE & S, 07 FR G 4k ol A4 I B R 52 TR (M.
JE5T; A E L s R, 2006,

i B (1968-), ) VLI AU R G TR, 3 e R 3

D XUGELE TR, 220 KV BOILI 6 AL B A A %ﬁ:;f)ﬂg N T ——
SR ] BRI 20051, P

VR sREE S BREEE S R REAE KIS IR i (1979-) 5 BRI, TR , A s I 3R I i
F 0 (T]. 5t M HL 4R 2008 (4) . 1-4. TR,

Discussion about Some Questions of the Operation of

220 kV Backup Lines in Jiangsu Power Grid
XU Dong-dong, ZHANG Yong, QIN Xu-dong, WANG Zhi-cheng
(Jiangsu Electric Power Dispatching and Communication Center , Nanjing 210024, China)

Abstract:This paper discusses the problems in the operation of 220 kV backup lines in Jiangsu power grid, the functions,
primary operation modes, protective selection and the application of automatic device configuration of 220 kV backup lines
are introduced, and the corresponding solutions and recommendations are proposed. It will greatly improve the quality of
power grid operation through the enhancement of the operation management and research of backup lines, giving the
backup lines full play to a role, having reliable, fast and flexible stand-by.

Key words : backup line; split-phase current differential protection ; automatic switch device ; synchronization device

(425 34 T1)

Distribution Network Reactive Optimation Based on

Improved Artificial Fish Swarm Algorithm
YUAN Yuan', CHEN Jin-cao*, ZHANG Jun-fang?
(1. Nanjing Power Supply Company, Nanjing 210008 , China;
2. Nanjing Science and Technology University, Nanjing 210009, China)

Abstract: The artificial fish swarm algorithm,which is combined with the mutation operator and simulated annealing
algorithm is researched. We have improved the mutation operator and presented a method to tentative determining of
mutation probability,and The economic objective function and security objective function is combined to improve the
established optimization models of reactive power distribution network. The artificial fish algorithm which combined the
impoved mutation operator and simulated annealing algorithm is applied to the reactive power optimization, the actual
system is taken as an example to calculate ,The result shows that the improved algorithm for reactive power distribution
network optimization can be reasonable and feasible.

Key words:artificial fish swarm algorithm ; distribution network ; reactive optimation
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