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Abstract A detailed comparison of frequency and duration (FD) method and fault tree method in the reliability evaluation of
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Single —period conditional value at risk (CVaR) can only measure the risks and revenues of single period but the process of
purchasing electricity is a dynam ic optimal problem- So the multi— period CVaR model is applied to the portfolio and optinal
power purchasing portfolio model formultiple matkets in which the m ininum risk is the objective function is proposed Using
the model the allocation in different periods and differentmarkets can be calculated Furthemore the effect of different con-
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Abstract The theory of reversible bridge chopper circuit is mntroduced A technique is presented In setting up the models
based on MATLAB /Sinulink /Power System software and the voltage and current tin ing wavefoms support this technique
The simulation results of the electric circuit with resistance — inductance load ormotor load are also presented At last the
models of this full—bridge DC /DC converter circuit are proved correct
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Abstract The ice melting experiences i ice and snow disaster in January 2008 prove that the traditional ice melting meth-
od of series multiline has some drawbacks such as having a great influence on the system and camplex operation It has many
obvious advantages to adopt the suitable voltage grade in ice "meltingmethod of single power line According to the features of
local 110 kV transm ission line such as length the assumption of building ice "melting distribution transfomer in 220 kV sub-

station is put foward which has been proved by calculations

Key words 110 kV transn ission liné ice melting distribution transfomer
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Abstract The influences of static var canpensator( SVC) on Sichuan power grid are analyzed n tems of dynam ic stability

transm ission capacity and dynam ic voltage support of UHV. And the locations of SVC are also researched by simulation which

is of actual significance
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Abstract The 1000 kV UHV tranan ission line has a bigger distrbuted capacitance and the transient capacitance current

caused by distributed capacitance influences the line current differential protection greatly So it is mportant to research the

chamcteristics of 1000 kV tranan ission line and the influence of transient process on the protection The particularity of 1000

kV transm ission line is analyzed and the transientV /T sinulation wavefom is presented The differential protection criterions

based on different capacitance current campensation are introduced The strong points and disadvantages of each criterion are

validated as well as the problems needing attention in a 1000 kV sinulation model through the analyses and sinulations The

results give a reference for the current differential protection scheme of UHV transm ission line

Key words UHV; transient capacitance current differential criterion
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Abstract In view of the parameter setting of PID controller an mproved particle svam optim ization algoritim ( IPSO) is
presented The proposed method expands the basic PSO to add a regulatory factor to the nertia weight which significantly in -

proves the convergence of PSO by regulating the factor Simulation results indicate that the proposed apprach can optin ize the

PID parameter and improve the perfomance of control system primely
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Abstract The conputer—based five — proof system are the main means to prevent maloperating in the substation operation
The basic design ideas of the camputer—based five — proof system for the sinulation system of 900 kV substation are intro-
duced in Sichuan province The guidelines of the simulation system are described for the design of the computer—based five ™
proof system, the electionic key the operating ticket expert system, the preview of operating ticket the equipment searching
and the five profunlock function Another substation simulation focuses on the design of anti™ false process of inference en-

gine and the anti™ false function of nference engine is demonstrated by examples which provides the ideas for the design
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and realization of computer—based five ™ proof systen in a sinulation system-

Key words canputer—based five—proof system: sinulation system: 500 kV Substation
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Abstract W ith the deep development of socialistic matket econamy in China and the rapid development of the national econo-
my the customers load is growing rapidly the transm itting capacity of power grid is also increasing continuously and the
trangm ission distance is continually lengthened Under such background more and more atiention is paid to the series capaci-
tor compensations which is an mportantmeasure to inprove the transm ission capacity of transmission lines But after the se-
ries capacitor canpensation is used in the extra™ high voliage long — distance transm ission system, sub — synchronous reso-
nance (SSR) will occur in a certain operation mode or compensation degree Flexible AC transm ission system (FACTS) will
be widely used in power system, and it is one of the advanced subject of power system in recent years And the superconduct
ing magnetic energy storage (SMES) is the inportant elements of FACTS fam ily  The SSR adopts the analyzing system of fre~

quency scanning™ camplex torque coefficient abandons the traditional PID control strategy and designs the multi— objective

control algoritm to realize the system — level control of SMES

It can damp the SSR of power system during its reactive power

compensation which has not only the theoretic meaning but the practical value as well

Key words sub™ synchronous resonance ( SSR); superconducting magnetic energy storage (SMES): flexible AC transm is~

sion system (FACTS)
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Abstract The fom of lighining — stroke overvoltage of 10 kV distribution line and its hams are mtroduced The protection
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measures to mprove protection level against lighining are given
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Abstract The ain of grounding is to provide the discharging channels for fault current and lightning current and ensure the
safety of the system: the equipment and the personnel The characteristics of grounding electrode are usually presented by
grounding resistance which includes power™ frequency resistance and inpulse resistance but in fact the existing understand-
ing is not enough Based on the practical application considering the hamonic response characteristics of grounding elec-
trode the design idea and principle of electrode are researched The results show that there is a critical length under special

circum stance and this may be helpful for the practical application
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Abstract On the basis of Dempster—Shafer (D —S) theory of evidence the basic probability distribution construction method

and diagnostic decision “making rules based on neural network are given The integrated neural — network fault diagnosis

method conbining the prelim mary diagnosis of neural network with am ix of evidence theory and decision ~mak ing diagnosis is

proposed and the relevant functionalmodel is setup Taking the fault diagnosis of transfomer for example

the detailed steps

of the method are described The resulis show that using D —S theory of evidence to do the belief canbination the reliability

of diagnosis conclusion is enhanced and the uncertainties is significantly reduced which fully demonstrates that the method is

effective

Key words evidence theory; transfomes infomation fusions fault diagnosis
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Abstract Large  scale electricalmachine plays a key le in power system and each production depariment Partial discharge

is one of the conmon failures of statorwinding and it can lead to deterioration of the msulation resulting in msulation break-

down and short circuit The methods of partial discharge monitoring are described five conmonly used methods in online par-

tial discharge monitoring of electrical machine are introduced at the sane tine the sensor establishment for each partial dis-

charge monitoring method and the sitation of the noise suppression are introduced too

Key words partial discharge online monitoring large ™ scale electrical machine
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Abstract On the basis of the existing travelling wave fault location a new scheme of three ™ tem inal travellng wave fault lo-

cation based on mathematical mophology is proposed Firstly

the generalmathematical momphology is used to filter the noise

and pulsing signalmixed in the wave signal and then, the modulus maxima of synthetic mathematical gradient transfom is

used to find the fault location The results of sinulation verify this scheme is effective and feasible by selecting appropriate

structural element

Key words mathematical momphology: general mathematical momphology filtex synthetic mathematical gradient travelling

wave fault location

hESEE, M7 TSR, A TEHS, 1003—6954(2009)05—0054 —04

05 5

TEAFHEIBE T 4 T R AR A T S B3k
%), SRR SR, REEESRE S 2E
PR B TG I A5 T R R A A
T L (L 2 % A A G T B VR AR A K
F [ P WK T W P (5. R AR S8 i 1k
SRR (S, AR I Bk R T LR I b
VB P A ELLE IR K o g 7 T A TE BE S )
LA AT 7 T R 7 G [ BN 2 B AT U O Sk B4 e
J U BB /N e R T AT I 0 BE 1 B A
% /N AR 0 ALk BRI v g P B [ R R BRARL, %
SR TN AF 5 0 435 Sk A7 B g {1 %
h

B AR NS W IR LT 22 R TRk
Ve —Fh TR (5 50 B CATER ) RS
FFHAE ST BRI R U ek [1 RE B A2 ik
VB R R £ M AN K R T ELAS SR A T
VWS BERE , TEAS A 4 U — S 18 B S A
IGE L, AR LB ST /N8 e LA o B S
JE
TEBE TP AR b 32 0 T TR B

e D4s

A RATIIE T 5. MR SOB SRS
i 5 G T2 B A AR BB A T P S AR R A
e H W28 A A S B

Ir &K .:JT

L B S A S

B2 — 1 T HSLAEAR S TLAT A BE B4R
OB Pl iU S AN DO M RV 1 DAY 03
AT S BOFTBAS 2 — R v 40 b vk, Hont
E B U TR R BF 2S4S B 15 5 A 4 B 49108 2% ) Ak
B, TR e A AT A MU NS B
Tt JUARAE A B BT IR B | A e R, BB
M AT R — 38 B R B S
S, POV ST M S /N AR A b B S T
JiE, LR AR A 0L b Y BB 3 B A5 4 0 0 B K
RO FER N RGP, BTSSR B A
S EEBS SRR — RS 70 E e L
HREHE S S P R R 37, S50 015 B 745
TE AT AR

TE25 2 () HEA S L g o Wk TR A5 AT
S REAT . A RECA S, H R E
B — (5 FTbL NI R — R R R
AR LK, W (O g(x)HlFR—



5 3285 S

mi e AR

Vol 32, No 5

200948 10 A Sichuan E lectric Pover Technology Oct, 2009
AEJRARE S — iS5 o R . —4ERCE AR e (MG ),
E PIANRE & 38537 D= EM D, E D45 Gt = (D g) (x) — (P g) (x) (8)

WITR g COMEEE (ORI EZIZIKAE g oy
(@ g) (x) =max| f(x—2) JFg( z) ‘

(x—2€DH £D,} (1)
(Pg)(x) :max{f(x+z)_g( z) |
(X+Z)€ D H. LEDg} (2)

TR 5 b RIS P ) B [ 52 LRTB S TT L Wi
Bk

f5(x) =(OD g) (x) (3)

(f+ &) (0 =(B Bg) (%) (1)

LR PU R AGE B, AT HE— 5 1 AT
BB SR AU S L & TR AR T, |
ST ASUE IS AEDS IR T4 S B S B AT 2K
VRO, 45 A T A5 B0 BE BT 1T DA F 082 15 B A
i,

20T XIBAS R

FHzEFE iz AR A GE R THE R Res i
EUG L LH . P55 b A IE(E (ERK R FIME RS ),
iz FLARE TR #M 2L5% . UEBR(E 5 P AR S (FUikih An
MEFS ), AERTE AT U8 2 dm i e 5 i /1N » 1T T 25 A
DI P R O A FE LR R DB o AR AR
FUHEAFAYUE PR T2 FEX T AP E BRI AN
AR TT 20, M OB S T —ARTEZS I I8
.

O0C(f(x))=(f%g* g)(x) ()

CO(f(x)) = (fe g %) (x) (6)

JESTF PRI —JF U8 2% 0] [ B IS BR 5 5
A IE | Sk g, (B i TR is J A R R 12 3
MYt BN FAER RIS, T — A
DR A R R /N T ) PR 2 0 i S
KR ZAEO T M F eI RREUS S )
WEHACR . RATESHE MAESH —FH 4
B TSV A%
):OC(f(x));FCO(f(x))

H(f(x) (")

3 LREHUFILASHEIL

TEJE AN AR 4 B fith | 2 A BUA RSB L

i EATHL, MG REMGES (x)&4 ot £
oMK B S AR 22 4y 2 A M 0 2 R U8R
P BRI /M 22 ke 2 Y - BT AT AS A B sE B
5% 5 7T 2 1 /IR A 57 B S

MG & BRI N 205 B A A AL TR 1] i Sk
MIFRAESZ LWEAEE, BT RERNY
R, SCHk (314 W T —FES RS HE
(MMG ). R Fl— TR 484 T8 2 49 B4 B FH A
TR FI £ 545 0 BEZERIEAES, &
M7 R £ 5 PR S B RIS B 4 i BILIE 2
R[] B 284 TG AT S04 I A T A S Pk B
VB A 7T 25 A 7 16 7 BE AR 5 O 4 TR B G 1
R R Hm

I E XA BT — K e A T A B
B AR & B 4 AR T R
TSI R AE R 25 AR BR T IE2F S5 5, i ot
T4y, SERAH AT SRR 4300 7 53
B, R (1), (2), (8)E LA THSH I E
FaT.

Gy = (6D g) (x) —(f+ Og) (%) (9)

4 ST R IR

B iz A AN IR (SE)IIER
XTEASIEBANE SRMEERAIRKA 0T, 5/
I 3 pR RO R AR, JEAS S i 5 M ST R X
Rl AR A B X B B 1 S B B N AR R
BF B ORFFA (55 AN EE R B e T e v AT, X
TATRR SE HCBGE & AL B Ff AR AY R, F5 2K
UAIRAER , FE SR AR —4E(E 5 R AR
HPHIZ E L SE R SE =Mk SESE, &5
BERII R R SE B, O I BB, FE AR

7% T AT R SR A I, Zad i 2 IR
WKy 62 SESEATIES R 4 ff
&0y S0 ELER SEFEATA TR A S, BUAsr
R

S imH TBEATHIEET k4

WK LR ARG,

.55



% 32858 S e A A Vol 32 No 5
20094 10 H Sichuan E lectric Pover Technology Oct, 2009
4 @2 T .
e "' d Lz B 20 n
e '© M iy
| d2 L d ubiwl I Y v |
) ety e ,‘,4‘4,4 u~ llllllll
Bl IR : RPN
AT ORI B 2 Ay S 2 T REZR L 2, 3o Il
W1 2 BBy Lo R 215 3 HEE <
Lo, VRO SRR 200BERSh o BEDN S 38y S, SR S S S C——
BB o SRRESRY £ O 200 00 R REA o
N o BEEAAERZIN o, BEELAE L ds
e e e B2 T
o L 1, 2, 34 I R T S ] oy .
finy vy fo B, Loy To ZEBE S BOEA AR R, AT 72 0! j
PR AR v~ v — vl | J/\"”'u
(fr —fo )v=0 +d 5 ,;MMM‘M“J
(fr —fn ) v=d (10) =
(fis —fin ) v—d ol
& td =L |
fR T RSB HE B Y. T
4 =gl (1)
m e ) B3 E ESEr U E SR

55 = VT 31 B 8 SRR T X ) 273 S BN

B 12 SHRBEREAF B . 7
5 (IR .

JI Matlb% 57 401 LR SUBIE 500 kv &SR
R, WEEIIR 20 100 km Ab% A A FEHEHL AR ¥
ks s HERE R =00 004 s I TE $fikish A1 e 75 495 ! I————. 1|
BT TR RN )y A T B, RS £ RHAS 0
=1 MHz £8% L. L 7058 200 km, 150 km, 2
ZEM RN (a) limMEERTHREER

R, = 0. 026 Q /km )

R, =0. 194 6 Q /km

X, =0 279 Q /kn -l

X, =0. 650 Q /km <

G =0 012 7 *F /km |

G, =0. 008 5 F /km 1 .

LI 1AM TG . K H L 2, 37T L3 | B 1Y
ST SUBAS IS 45 25 FE RO T P A e IR 75 135 ¥ P
SR AT SR B R A,

s 1 2, 3 Mkt T UE B BLF S HEIE (b) 2HMEAMTHREER

SHEEAREERINE APTR,

o 56



5% 3285 S Pl Qa5 3 Vol 32 No 5
20094 10 A Sichuan E lectric Pover Technology Oct, 2009
T4 ®
< | | FIFHR B 3 TR0 T 25 2 9 =i ey S A7
| i BT 56 AT O 1355 5 R 7 i 5
| /I PR B R 10 3 P 2 2B B IIRE.
| W R BRI )7 5 5 45K 7T R A H T

(o) SHHEEHEREER

B 4 ZhdEETEGANEHSRETREER
HiB 40T UL, 2L G L2580 B AR B RE 8 ERR SN HH e
BEATREBCRERM 2], HOBE A LRI AR AEREAS 7
5 m, e, s 7300 5 000, 4 3394 173 57 A3 (11)
W SR HCREFE RS Y 100, 341 4 Jan, A XTIRZE N O
3490, AEIME I BT LA R LR LR Rl b2
PIREER IR 2 AEHE L AR IR 3,

&1 AHEMTRSEESRHAESER
WA E Am USSR Am  MIXHRZE Y

20 19. 955 5 0 22
40 39. 888 9 0. 27
80 79. 748 8 0. 31
100 100. 341 4 0. 34
120 119. 592 6 0. 33

& 2 100 LA EHELERRBEER

S R MR /kn MRt ERIE P
AG 100. 341 4 0. 34
BC 99. 962 2 0.03
ABG 99. 962 2 0. 03
ABCG 99. 962 2 0. 03

& 3 100 A EEMERR{GESER

e b B MEELE R /km MXHRE X
20 100. 341 4 0. 34
50 100. 341 4 0. 34
100 100. 341 4 0. 34
200 100. 341 4 0. 34

M 1-3af LUA iz 42 Y Sk e o7
ST LAMERR RSN th ke Rie o5, ELAS 52l e B 5 il 2
AU B FELAY 2

oI B R A A L An el b B — T s A 25 S A
TR AR,

SEH

(L] Ak X, XU, & 00 R g m R TS

/NSRS IR B [J] LR A
2002, 22(9), 19—24.

[2] &FE %W HERME F BHPESFRTERNR
SRR SRR [J] 80 A s, 2006,
26(3), 1—4

[3] REEKEIL TERIEWE B A B AL B AR o g B
(I ARS8 shl, 2003, 27(7), 45—49.

[4] Iz BB 50— 8F RS Ir ik LV
[M ] 3632 . b3 Rb = Ak 2000,

[5] Heijwans H J A M- Mophological Inage Operators[M ]-
NewYork; Academ ic Press 1994

[6] ARPLER. 2230 EWLER. 55 KR 32 I 0 50 v %) i vy 28 %
BT AT I R I B A BR T [ 0] gk AR, 2006, 34(8),
1—6.

(7] i, SR SR % I BT T R B0 2
B HOREMBE B 72 [ 1] % R H Sk, 2008, 32(8),

[8] 30w, BHEdE. ZT /NP KRB R YR 17 3 M5 5 IR
[J] # M A, 2003, (5), 55—57

[9] WKPHAR. £ RBOM, & B THFESFHEN R
GERAERHRAC IR T 1% [T] A IEEA, 2003 27(9), 61—65

EEE T

BAEd (1985—). F. ML L. AFLH ZALgk v

PHR

B (1968 ), B M, 3t M F €7 ikt b (R A

Aol 15 BT B AGATR.

(YeFE B 5. 2009 —06—10)

(&% 16W)

(7] AR, SNEIERH IR - Bk [C] 3R]
Mt H A 1992

[8] ZEAESERIE R IR 2 i X B K
(W5 [C ] =P - = A BHEE R, 1993,

[9]1 WK Z, X B 252 BURBIIG B WA K oK F
[1] EZKAm, 2007, (1), 5355

[10] B, #00BL L 5 W26 - i Pl 2 546 T vk o [ A 51
BRI [ BIER A, 2004 (1), 69
EETER.
Bk A (1982 ), % 84, K F B EHA Ko i K
Hi,
ZEF(1952), . sl RMAFELERR Hb
BB AT R R
(KRB, 2000—10—29)
Y



% 3245 SH
20094 10 A

N AEAR
Sichuan E lectric Pover Technology

Vol 32, No 5
Oct, 2009

1 SRS H 222 90 288 118 e 30 7 ey 5300

I A
(DU 1R ASUE B A= DU 1] BgER 610065)
B B ituteRsimrneia b R ASEEZRANZALGPE REERESZESHH R Fd
AUE EHATHOE R T AR AN E A%, )k 500 VE Rk EM A AN, L RAAX—LE
R FRAF B Y FUM M B, R — AT R IR ik,
SRR . A TR T ISR SR s B2 IR 2% - AR 12
Abstract Based on the traditional NN (neural network) load prediction ant colony algorithm is used to optinize the weights
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(ACONN) algoritm is proposed Practical exanple ndicates that the application is feasible and effective which can obtain

more accurate result than the conventional methods

Key words short™ tem load forecasting ant colony algoritm; BP neural netwoik fuzzy logic
hESES. M714 TEiFEE. A XELHS . 1003—6954(2009)05—0058 —04

05 5

WL ) 2R R AL 7 AT TR VA B 0T R R
QB T R A R R RS PR RS (EMS)
B TSRSy X ) R GRS AT R R
HEHEER W,

ERIEAE R R i bR o G
Wi T, 2R DA 9 AR 2 15 55 T i
S ] 310 | [ M ik R A 2 N X 2y
VR B Y TIZ L (EL TR D AL
RSN (T ER RAE R IR S R
AT 2535 3 (SRS 3h, IR B % &R
F BRI, e KB AR R A5 B )y ik
R TEL AR AR 0 R TOU 707 ) S » FORE P 2%
AR AN T2 o 2 B0 S £ 32 i RN T
e % A R BB A IEAL B 1 AR LV it R
FILA BRI 1 2 ST RE 7 TR T B g S b 0L 4 41
AL, SRTT 28 I Gl o 2 — A B2k
HUREA A1) 51 Bt 2 VIR AR 55 7 90 28 J) dE AU P 22
1k, W2 (I GRes B BT BOR, 7775 26 W B0 5 18
FIZE 5 WA ) B0 B St A S 4 SR il R o 7 —
SRR ME . E N I R S I PR RO B
X HCHEATCHE , B BRI 2 I 2% (ACONN YELY:, Jf:

. D8

A5 HZ I T b ) RS AT BT
L ORI B 0 A i P

BCRERAL S (ACO )" 232 B U EE Y 2% 204
TERR I JE AT A2 Y Tk e WS CREAT M A A 5T, K
DURERAT Iy B ARARH 17 5L (EL e g B PR BT 4L A
RYRER AR BN AR SR 2 AT O ISR 22 W) 3
o PR Z M SNEER B A TR A i RS
SRR PR E Fraad i A BRI T
U Y REA 108 1o S X PR TR 4R 3 B A 1z 3h 7 1]
PRI s ol A TR B2 S oy R ) SRR AT 0 R B M —
FE B IER B R : BPAE — kA BT ny ik %,
DG A PR A A R Rl sy, Ak 2 1]
R AT E BRI R AW ERY,
TR RS I o R T LA B Lk

t, B Z1

B | SgERRMTER
W ARBR, ER2EWIE. HD AREMRY. | T



5 3255 S
20094F 10 A

IR AHEAR
Sichuan E lectric Pover Technology

Vol 32, No 5
Oct, 2009

FERFYIR AR I R BB A% HE DA E s
EZ HE{ DEIA A &S 2B EEmE R, K
AR A 30 Hgil ly AFIEK B A 30 Ky
H EFE CHRBEBGER NHMEE (— BN
5B &, Infomation Element IE)W 1

ERIGERTZ] v i T #4%2 BH, BD, CH, CD 13
ToAE B ELEALE. NPT BT C A4 g s ] DARE #2561
&, WGTTHBY A EETT I A 2 DAAH ] A A 6306 53
KR, St —AEHRAE. BT BHCHKEZ
BDCK R, IR % 0 IE 2 A0SR, M
BDC FAEEEEZE BHC LAYMIRE, Rk « B,
KA 20 gl dy BT CEIIE DA 10 Hagi sy BN
CHIE H, WEE TR AR i BCk: 25 Aok oA 1)
MERIEPEFE AR BDC & 212 BDC MK
F i SRR SRR B AR,

ACOFLZE—FMAFHEABEMNM AN B RRXE
¥ TE TR AR R 4L A LR i, AE ACO
BEHR T MR, FER B P A R AR
FE MR A TR+ TAE, MR AE 8 R %
77 ER BRGNS, LI SR R, AT
WSCRE BhSE, IR N — W 57 [R) B i, — 0SB
NGB IEASBHE e R B A iR, 714 . ACO B
Y A 0 5 SR i R A S X T, A
TACRAE N —Fh it TESGEE, AR B R+
SERRIDICR LR, H ] DL, ACO Bk By T BERRHIE
& B RASHE A Bh T Bl e I AT A AR o A 2R
AR Gk R e R A RIS g & PRI S
R R T R R IR R T RE
2 RFWEEEIRR O K R

ACONN #4534 7 far 701
2 1 EEAGETNR 42 AR R EL

NN A 2 D 24 R 7 67 A T g 2 B 5 £
far R 3 SEAE SR X AR AT T, B R
AR B BERLYE LR | RIAYE i s PR E L
Ve R ZRZ N E RS m, Xt farry gk,

R AT LT EHE T T ", 32 %
ZER A 2R,
H—EERMANEH o x o x, NMINEIG: 5

TRERBEHITTE, w, (i=L 2 m =L 2, k)R
BB HE IR RN EEAS 0, 0, 0 2HRE: 5
ZEREHE v v oA (712

ok 15L 2, m )R TR 55 =R R IERAL
0, O, eee, O, EMRME,

B 2 =E BPHLIZMEET
h.i:f(gl“’inXiiei)
=L 2.k @)

Vi :f(;qﬂ Xy 0)

=1 2 m (2)

H T AR A R ME AT HGRL Y B2 2 AR SR T )
P22 [0 28 P RN T R AR Xt [ S B A RS R A
IIAT S ATAE AT 7y FEAS B 7y R AN AR Bl B A o) S
K P ICRE SR A o 20 ) 2% 1) ASUAE Sfe et 7 iy (1) A
S EHEATHN Y ACONN R 4%, 4R 5 F W1 8 5 %t
N AR AR 22 B 7 BT RORIME IE . ARYE A
A RS - B I T~ T far i N AR AR R e I 2%
AN . ORI NEE (AT — KRR —W ZIAT S 34N
SRR E— B A FEZIEE 34D s fuer
),

x(d ) =f(x(d—L t—1), x(d—L t), x(d— L t
1), x(d=7 1), x(d=7% ), x(d—7 1)) (3)

H KomogrovE B R &5, ttlEA "M &I
MRS i 6 X7 7 X1+7+1 =57 AU Fi e
1B IR AR TT (BN ), Horb Bra N i &
HREHATIH AL,
2 2 ACONNZZtRvig Bt TR B 25 1

REMZEMZEHH m MRS Kb a
TEA AU RAE . 5, XX S 2 AT HE T
BN po s po MFE—SE p (1= =m) BH
WEHN NIMEVEAERE, BRES 1, AE e L5
AECH O S X SE i NStk 2Tk 8y, B R
IEIONES IS VR IRIEE S P TR E R
FRE LN A RS LPEE TR, 4
AT G S BUT R IERE S, EREIA TR
P TSR R AR ] LB, R I 4R 5 Hh B e
EEER, XK EHT, %é%ﬁm%ﬂllﬁ%ﬂ

.59,



% 3245 SH
20094 10 A

M| hEAR
Sichuan E lectric Pover Technology

Vol 32, No 5
Oct, 2009

[ — AR, bR 4R F T R SR B
ORI BB R
LYW 4 A A L (1= =m)FRTE B
FEE (L) (0 =C (IF=7=N) EAKAN S
A RIS TS, BB R ISR IKEC NG,
2B BTG IS, 5 R NS TIFAG, 88
TRIMIRKAE A PR —A TR, EEORE
LK IR,
BRARTEEEIU . 0 TR Lo AR — B k(1
2 e, s) MR R B BERBENE R TS 1
TTE.

Prob(£ (1)) =(1(1)) 2 1 (1) (4)

VU AN LA T HIEFE T —1 T
U E R DT EAUE VR 2 W 28 S LI 254
AR R IR ZE LS Y AT A S B P AR . %
IRRE IR m ASBF RV, XS T A4S 1 (L
= =m) PRI R E R MR,

T (L (ttm) =0t (L) () TA (1) ()

Hh, 28 (0= 6= L)E R G B ENFEAYE, B
ARG B RERS, 1 —olE R %5 ttmit
Z 2 (a5 B R MTHIREE

A (L) =ZA (L) (6)

AN (TO)FRRERRIGIR FEE kLI e 4
LSS i ocE Pi(L)E TEER, T kit
=
B KSR R
C BT LPWE TR (7)
0 else

K, QEFEL, AR RIS ST — KGN 5
IR E R R SE, ERTIEYEE R JEER
I ee AL ki 70 R AE R ph 4 I 2% 1) AL{E s
FVNGFEAN o K iR 22 8 LR

e :Izlialx ‘O,, —0, | (8)

strb, WEREASLE 0, F1 O, B M 2 19 52
Brdi DA T .l b n] L, IR ZE U, (B BRI
T2

OyFEE FRSRE 23 HE A I AT
— SR AR ER B R OB IREL Fa e DU SRVE 4
W,

P 28 ASUAE U 45 58 B B X AN Fe A I BUEAE R

BP 28 YA SEAT AR T AT A T
. 60+

ANT(L)

2.3 1EMEIE

T 2L R L B R B sk,
— PR U S A e oK B AR e T v B TR A
IS, B FEUR R AR A skt s TIER
g7 BRI, R B ffeg FIEH H /0N T X 252 1w
K 2R OB AN RO RBES, IRAE IR I A 0% HE TR
TR T YR T AVE N T fr 22 A0 AR . AR F >
R X PR E YR A LR, bR AT
FAIR LA ABDISE & B TR 2028 Y - RT3 i
AN WAL G () HEHET R 75 B R A 1O S8 bR
B HGINBEDIE Y A PR R SO AR A0 BB 45
womigea U, TN AR TR K
WIS B GIAnE . T S A2 & NB (k)
NM (i ), NS(fi/h ). ZE(ZF ). PSE/DN ). PM (IF
), PBOEK 28 H D SN E—FI B RN
TAEH (WD), 275, BIHR AR HRE (WE):
HW 4MERNE S B REEIET (C) H— (W), [®K
(G)JTH (Y), WERH A8 g w LA &
BIERE AL, AR B T MRS S R R
{fi. NB. NM. NS ZE, PS PM, PB, R4 C &A% &y N\ 1
ST R SRR BB B R E R K TAEAN R AL,
KB S (B AT ED < if-+ and-+ thenr-- "HEFE 51k, 8
SRR AR S

Rulel, if T isPM and D isWD and H is none then
I is ZE:

RuleZ. if T isPS andD isWE andH isG then I is
m;...
JH AR U ZEA LT Y BRI (R H X f7 e
i 2 R % F 7 Ang T PO O AR AR IR A
— R & BB B AR 7y B AR T S B A
AR AEXTIRZE o, AT LAAS B B £ 1 TR 7 far (o

LIC) = Lh(i) +Lh( i) 558

(i=01 2., 23) (9)

Horr, L RSB 1, 5 ACONN ¥ %44y it

By A SR o WRDMURIEIRE(: iR A
244N,

3 TS A

PSR ke 47 24HE] S A S0RR
DL s far &t T S5 7 SLR A Sfer, X T4 M



5% 3285 S Pl Qa5 3 S Vol 32 No 5
20094 10 A Sichuan E lectric Pover Technology Oct, 2009
2%, R B RS2 J55 ik 6NN FEARRT Y. 1 :
M HREAS, —3b 244, BRE R R T & ToH 3 C A
i RIS A -0 O 02 Rag 2 Ak H 22 04 350h e / / i
BOWAELANE Signod BHL, WM A EHAH m= 4 A |
57, WEEENES Rk 0=0 7, $=25 Q=30 % &\ / \_4 |
2 S0 [ —L 112 FIABEHLEL. NI 30, &\ A/ |
TRIME 5 LR Leictn e LRIEE 3PTR. - h B |
% | MNGRRIRE 2 ] |
; _ ACONN ACONN  BPH:  BPH ‘ : : 3 :
T SERE ey s s ; .
BEBONME BRiRE TME BiRE 3z - .
HTJ‘ZIJ /MW /N[W /% /MW /% E T’ﬁlﬂ“mé&—lﬁ*ﬁ;ﬁJ\ﬁﬂé&
0 852. 58 860. 59 0. 94 867. 67 L 77
1 81887 82108 0. 27 83L 97 1 60 4 ?%: I/I:,\
2 787. 34 781 67 —0.72 800. 88 1L 72
s Teo el om mem su BB L IS B 500 T
. L — X A 4 YR 1ty =1 37 L (- ) 2 T8 B WA
Do e om s ro (6% BPRAE RIS . HAL
6 77796 782 47 0.58 76014 —2 29 s B BRI BAZ T, B B w1 28R T
780561 79997 —0.70  787.56 —224  PKE, SERERIR ATV IRSE S RAE . SERRRLAIR
§ o5 0L 7667 e B, B th ) e e R E A 28 0 28 i R IEA TR ) R ¢
9 744. 02 744. 39 0. 05 726. 68 —2. 33 — — N
1 BN — P2 AR ik 4 TR LR
10 808 52 806. 09 —0. 03 795. 02 —L 67 %ﬁ) TN —Fidr <A ik LR LR
11 83851 835 24 —0.39 82736 —L33 —ER A,
12 902. 07 898. 64 —0. 38 913 17 1 23
a .
13 854. 62 842. 66 —1 40 858 81 0. 49 "%jzm
I G (1] BEES. 5 SA00 . ) R SR BIITSe 5k 55 %
15 833 89 838. 73 0. 58 814. 63 —2 31 FE o7 R HE [J] ) B G L. 2004, 28(17), 1—
16 842 48 836. 58 —0. 70 819. 82 —2 69 11
17 878 20 880. 13 0. 22 863. 71 —1 65 7’; X b e S ke )
18 964. 67 965. 15 0. 05 979, 24 151 [2] %M‘J”’Elﬁﬂ:@JﬂAIT$/LM—§1E1T§E%qﬁﬁﬁ(M
19 90532 90505  —0.03 91030 0 55 () D RGERIR IR 1994 6(3), 33740
20 946.78 943 09 —0.39 92690 —2 10 [31 Z38. Foge JET AL E % fof 22 190 26 S 300 60 Ao 000 7 1%
21 977.52 97478 —0.28 95817 —1 98 [J]- ARG R H B g4k, 2001 13(6), 35—40.
22 948 47 951 88 0. 36 937.75 —L 13 [4] Z=+ 5. Bk, 250, &6 BB R LW A [M ] WA 7R
23 933 62 936. 14 0. 27 924. 47  —0. 98 B L AR Tl % 1 Bk, 2004,
qzﬂj*ﬁ/;jﬁe% 0. 45 167 [5] DorigoM, Maniezzo V, Colomi A- Ant system; optin ization
- by acolony of cooperating agents IEEE Trans on Systems
i3 Laf U tHPT42 tHAY ACONN FU s i 7 Man and Cybemetics Part B, 1996, 26 (1), 29 —41
MagFiRzE R O 454, mRKIRZEN L 40%0 ([IEZS [6] ColomiA Dorigo M, Maniezzo V- An vestigation of some
%*%ETV#W%W@E’M’??E BP%‘H&]@?{M IR properties of an ant algoritm- Proceedings of the Parallel
SHRFEN L 67%%, WKIRER 2 69%0 R, $2 Y Problem Solving fran Nature Conference( PPSN "92) [A ],
TR 5y ] DAAE 381 g v 1y B A T kS Bmussels Belgium; Elsevier Publishing 1992, 509 —520.
W SETLIAR WA E B A Al [7] DorigoM, Ganbardella L M- Ant colony system: a coopera~
Fy i 22 P 2% T L 1 £ 1 S B S ﬁﬁ,ﬁz_ﬁ tive leaming approach to the traveling salesnan problem-
N NYE IEEE Transon Evolutionary C utation 1997, 1(1), 53
Gely BPELEAIN AR BT 2 R Ton voltiman Gomputaton S5 2
[8] FMMEHT BREESMITI SHA (M ] L0 T E A A

(F#% 94m)
. 61,



% 3245 SH
20094 10 A

N AEAR
Sichuan E lectric Pover Technology

Vol 32, No 5
Oct, 2009

UL, e E Ay A AR TS B AL IR A
UG, FURER I MY Dh AR AR M 9 B AH a2 &
— 5 MBI T AR B

S AR AN CAH DS

51 rRESEMMNZRER

Al AN Dk —FE, B XEFR 2> B3k 0
R CAHRRMIETF, U7 T =408 Bk
FF U AN A5 R R e KRR

. 2 1 . 1 1
T — ><_; . T ———— _;
L7303 TRK
. 1 T
—_ ><_
b7 TRk

52 HEERITERESMN
MRYELA_EE5E mT LA H i T 0 B B A AT
Kl DLIE 5,

o Jab

}kb N Ta=Ib
e €T N\
ax’ N i
Ve b L)

B S #A CHAHNSEMItEXENHER

P, =P, +P, = U, Lcos(90°+¢ ) +U,Lcos(30°—¢,)

1 o 2 R
U, X IX cos( 90" + ®.) + Uy X—1X cos( 307 — )

31 3
K, <K,
_U, Icos?,
K, <K,
U, Icos? U, XK, XK, cos?
P, =P, XK, XK, =+—— XK, XK, =———"1"
S K,
=U, Icos?,

U, XK,
Horp, = U AR CARFRE ).

AL, 28 B gy AR A LT BRI AR T A
FUFE, AR MY S R AR My C AR P &

— 0 B IER TR TR MR i
L5k

Y /ynfBZiiy 10 WVASFRES. £ O 4 KV IE N
ARG T B AR TR AR A AT SR B AR
T OUFE s FLBEAR S ) D AR I () AR S 3k 2 %
— B B X PRI A XS R 12 477 30N - AERAELE
BTt RARIEMIR R, (R, SN A A3t 513k
R EEL R FAARG 57 &P e S 398 8 L 2 RS T AR X
IR E P AL SIS 003 AR A 5 IR A s it
RPN BTLL Y /iR RS AN B AR 31T,

SE

[1] #MKRR-sBEETHE [M ] Jbx K 77 it 1992
(2] XTI fa ) R GRS A [M ] b 5T KA e R
., 1986, (KRS B HA. 2009 —04—23)

(B#% 617)
#t, 2000.

(9] FERRSE. H TR 1 BEMY 0 R GU LI Soms B0 [ 0] %
HEHLE R, 2007, (3), 9—11

EEE

B (1977 ) ke MER R L FRFT @A C) R %
oA AR
SR A& (1964 =) %o, it AL F @ A & 71 R AT 3t
FHRREH LN RGEERR,
(YFE B #5. 2009 —06—10)

Hh [ X R L AR T3 A8

PE ARG 10ERE 7RRBI KD R ke, HPIE B AT KR ERLA B AP IR0, 3k 12 GW « ho A1 T 24 -1
MUBLR R T A A i i, R [ R UL A UK T R [ FEE AP IL (B Ir A KRB HLA AR FFN TR, F52 B, Al

FE S O AR B IRA R K,

ML B BRI 2 A R M BUYT « SRR RHA RSN K B2 A 2RO R, bl KX ) I
ON T 2 R TR R R 67 5 Ry IXURRL ) A A i P e 2 P D G I 6048, At 3805, 5 IRk IO IR o PR IR BEHEAT & SR T
1 BF R B BB N R, EIA R, A E R IR T R T RERFk A X, OV X 7R B MR

o 94,



% 325 SH
20094 10 A

| hEAR
Sichuan E lectric Pover Technology

Vol 32, No 5
Oct, 2009

Fet WAMSH) BHKH FHRZS 2 DR P R

= B
@K TR WL R 430072)

B EMALARRAFCATHNE TG A NE RS IR AGANRE M ENFRTHREHN, 2BLE
bk R A E T E (GDF ) Basdl &, %t T AT WAMSF S 9 RB R AR EHAAALETAF .
KRN > BAEI>M FATRE ABFEABREFT R RAREHARSRAAATIR, EAFTERA LEL
HEBGHE NFERAETEEE ALREA A BERHNREZAARE T A TAE2LAATF.

KR WAMS HICR YL R4 L2 il s A ML HH DD A6 R 00 A I 11k

Abstract W ith the development of the nationwide power grid interconnection and powermaitket the effective control of inter
—area tie ™ line power transm ission is strongly demanded Generation shifted distribution factor (GSDF) is selected as the
control algoritm- The tie ™ line scheduled power control system and its mplementation scheme are designed based on WAM S
platfom. The methods such as function division thread decanposition parallel processing and storage static parameter library

are used to realize the real™ time online application of the system- The examples indicate that it has a high accuracy and can

be easily adjusted which provides a bright future of online monitoring and controlling of tie ™ line power flow:

Key words wide area measurement system (WAMS): mterconnected system: tie — line control generation shifted distribu-

tion factor (GSDF')
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Abstract In order to guarantee the uninterrupted power supply of the important consumers and increase the reliability of uthan
power grid the problem of closed — loop operation has been pran inent in 10 kV distribution netwoirks The closed — loop ana-
lyzing system for distribution nework is developed by Urmmqi E lectricity Company and the cooperation colleges The principle
and the function of the systan are introduced and it is verified by the closed — loop operation in several 10 kV distribution
Iines of Tiexi substation By camparing the calculation results of the closed — loop analyzing system and the calculation results

of PSASP with the actual current the differences are found out and the reasons are analyzed The mprovement direction of the

closed — loop analyzing system is proposed which can make the closed — loop operation safer and more excellent

Key words distribution networki closed — loop operation; analyzing system
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Abstract Based on the measured power angle curve a new method of detecting inter™ regional low — frequency oscillation
(LFO) mode is presented it can effectively detect inter— regional LFO mode so the power system with distutbance can be
effectively analyzed The results of large power grids show that the proposed method can accurately identify the dam nantmode

of inter—regional LFO, they are the same as the result that is calculated by PSASP, thereby the proposed method proved to be

correct and effective
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Abstract In non — ground neutral system: high — voltage fuse breaking of electromagnetic voltage transfomer (TV ) often
takes place which may severely influence the security and reliability of the power systam: In the past the reason for high—
voliage fuse breaking of TV cames down to the ferram agnetic resonance but through analyzing a fuse breaking case it is found
that the real reason for high—voliage fuse breaking of TV is the low — frequency oscillation current when the failure recovers

The sinulation results validate the correctness of theory analysis on M atlab /Sinulink
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Abstract Several communication methods of ntegrated automation system in substation are compared According to the actual

situation, the application of CAN to integrated autamation systam i 110 kV substation is discussed as well as the pointes nee-

ding atten tion

Key words integrated autamation; serial conmunication; field bus
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Abstract: The dangerous points when replacing the protection of 220 kV line and the process of the pre ™ test of protection are

introduced emphatically The problems occurring in the pre — test of protection and load test are analyzed and the solutions

are suggested It is an mportant guidance for enhancing the technical level of protection replacement of 220 kV line

Key words 220 kV line pmtection replacement dangerus point analysis pre— test of protection; load testing
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Abstract Y /yn transfomer is widely used in 10 kV power supply system- M ost consum ers adopt the three —phase three —w ire
measurement on its 10 kV side In this way the 0. 4 kV side of such transfomermay connect to single —phase load and
bring on the extreme asymmetric operation Under such operating conditionr the measurement principles of three — phase three
“wire mefering are analyzed by symmetrical component
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