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Abstract Commutation failures are very dynam ic events in HVDC transm ission systems The nfluencing factors and criterion
of HVDC commutation failure are concluded based on the analysis of the mechanisn of commutation failure According to the
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Abstract W ith the development of the nterconnected power system in China the voltage stability of AC /DC parallel trans-
m ission system needs to be researched Taking the modified wo—area four— generator power system for exanple the adm it~
tance model algorithm is adopted to calculate the static voliage stability lin it in load bus then the nfluence of parallel AC sys-
tem strength on voltage stability at mverter canmutation buses is discussed by means of load margin and eigenvalue analysis
method Based on the electramagnetic transient simulation sofware PSCAD /EMTDG it is shown that in heavy load condi-

tions a strong parallel AC system is beneficial to enhance the voltage stability at conmutation buses
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Abstract There are many uncertain factors influencing the voltage sag frequency assesanent at buses such as the system op-
erating modes the failure rate of transm ission line and buses and the fault location in transm ission lne The current evaluation
method usually considers that the system operatingmodes and the fault rate of line and bus are constant and the probability dis-
trbution mle of the fault location n transm ission line is supposed But it is not reasonable because of the uncertainty of these
practical factors Considering these nfluencing factors synthetically the system operating mode is described by generator
schedulng tine  varying fault rate is considered for transm ission line and bus through mtroducing the weather factor in differ
ent tine mnterval and the probability distribution mle of fault location in line is distilled based on maximum entropy principle
without any subjective assumption In order to testify the rationality of the proposed method the different operating modes
fault types and weather condition are considered synchronously Three cases are used for simulation for IEEE —30 standand

testing system- The simulation results show that the results are accurate and credible and the proposed method is with aca-
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dem ic value and practical foreground

Key words voltage sag operating modes weather factos maximum entropy principle stochastic assessment
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Abstract Developing UHV power grid has a good econom ic benefit and social benefit In the year of 2008, the UHV power

grid of Sichuan has a rapid development And the construction of UHV power grid is analyzed and swudied
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Abstract The low frequency oscillations in power system often occur The accurate extraction of oscillation frequency becomes
the prem ise which suppresses it to occur The canputation process of Prony method and how to enhance the accuracy of Prony
analysis method are imtroduced Campared Prony method with other existing algorithm s used in power system, the serviceabili-
ty of Prony analysis method in power systam is analyzed And Prony method is successfully applied to detect the dan inant
modes of low frequency oscillations of the 8 “machine systm in PSASP- The example results indicate that the method is prac-

tical effective and has a higher accuracy It can satisfy the need of practical application campletely and it is an effective
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Abstract The failure or disutbance of power system alwvays follow along with the abrupt change of current and voltage And
the window size of wavelet transfom has the adaptability when reducing the values of scale parameter the window width can
be narrowed and the high — frequency window can be increased which is beneficial to detect the signal of abrupt change On
the basis of the introduction of wavelet transfom, the activated criterion method of transm ission line fault location device based
on the principle of traveling wave is constiucted by establishing the relationship between the failure characteristics of fault trav-

eling wave and the modulus maxina of wavelet transfom, which can quickly detect the nstant signal of abrupt change of cur~

rent or voltage when fault occurs
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Abstract Because of a large amount of applications of non ™ linear load it attracts more and more attention of power industry

to the influences of hamonic on electric energy measurement A fier the detailed descriptions of the stuctures and measuring

principles of induction watt™ hourmeter and electronic watt—hourmeter the frequency characteristic curves of the wo types

are sinulated by the ool of MATLAB.- A new electric energy measuring standard is given based on the expression fomula of

the electric energy consumed by linear loads and non— linear loads

Key words electrical energy measurement hamonic frequency characteristic watt—hourmetes MATLAB

HESEE, TMI3 STERATIRED. A TELHE, 1003—6954(2009) —0045—04

HLRESE ] R DR AN IR AR 9 2B Rl ¢
R AR R REREN. BT RERIRERY
Lok rs ke B =07 B E TR a R RR 1 24
AT ARG, ARTTREE R TR
RS AR R BN A B RAERGIN T KE
W PP ELRNE TR RETT A HERR YR AN GBI, B
X HRARGORUR A T, B AT A E#
XS ALY DL T 7800 0 B 5 1 H 0 138 )
RIS, A IR P RE VT REMA Y AT R T
—FhkEE A AETHR T,

L RERAIT R

L1 B REREM R TR
S L RE SR th B Bk B Ll B B B B
=R HogE A R TAR R B R E i LBTR,
L YBIK )26 5 Pl FE S PR F K L R P G Bk A 2k T
B EAYsERT R R, F Sk RIS R BB 4R
TE T4 e B T RE R Th %
M =kP (1)
2 )ik B2 B H K ARG R 5 B B A A G KD
IE TR R A AR .
M, = kn (2)

o T B
P
e
i 0 , FETTTA
} L7
OB B = ;j
Wit I AN
um% :gif S

it 778 v Bk
Bl BREARERIEREFER
Lg% M 513015 M, AHSE R B S £
B LA S AL, IEEE N IE T H s A IR
N :_ZP — P (3)
3) TR E R VLT By
ST FAR TR,
N = Jndt:ijdt:kE (4)
EZ%N:CN (5)
CHRONHERERE R, BEEHRFEE CitZ
PN E B T FE AN FRLRE
L2 BFXHEERIERE
U AE R A 251 T A HE N ek
RO Ay, HT/ERERERMAE 2
frn, BT A RER TR Rl i R AE AT

. 45,



5 3285 L mleE AR Vol 32 No 1
20094F 2 H Sichuan E lectric Pover Technology Feb , 2009

| ] [~ - " ]

I N : ; 4t B85y :

u : HUE SRR AR : I :

‘ L, v : I .

: : l - g' oA, THEGEE :

) ) = #ds (UL | :

1 I TR + ] I g 2 '

1o HURCRFY S P AL B 8 AL Rt

L] gy B | TTRRLABR

| ) | 1

e e ' e 1

B 2 BFABRERTERETEE

TURFE B EE 5 B FE SENRILRGE T
R, RGO EEAT VR TR AAR
S EIGT 7 A B S 2k X A 35 5 1T AU 2 e e, i
THFERT BB (ELE B
2 VO EL AR T R R 4 R e ) PO

I3

FLAE T 2 B R AR I 5% 0% FRL %A H
TR AEAE AR FR BB T T B2 B Ot 29 20 2 IO T R FF
BOIRAS TPARIRZE BRI EN EZ
gy OB Ry BRI B R R . R BT
JE AR AR O] UK B 23 i R 1 B RO 1 T 0
BT AR B AT 3 A TR I R B T B 2 B P AT R
REVE AT 58 B i A2 TE T f BB T 5 e 1) F AR
2 1 Rprst R RERAVIM R

R4 T 208 57 A 8% Y =X FL RE R MR R AR, R
i MATLABHU# T BB B R 8 B 4
TTEITEAC AL P, W] DAL 5 5 b J /R B N L i i 2 [
XRFR, BT ELE. 1] LSS A e
PR ZEMRR Y Zean i 3R, B 24 ihZsy
AR F D)2 R BT 1 Y 2 R AR R IR ZE 15 L.

Ly s L RE R A FRLAE T B IR ZE AR R MR i £
SRR TR A B 2 A RE SR AE T v A R
A, 2 IR iR 2

2T EIRZEEREZ ) MG =GR 24 M R Oy 1
000 H 222471, iR 25t T —9000;

INFETRFE FHIREEE —ENZER.
2 2 BFRERERIREMESYE

B A RE R IR ZE SR Zean & 4 PR,
MATELERTE . BEE ST IR ZE(E K B 4k
PR —A ki 2k, Ay U RERAHTH , B X
HLER T IR ZERE A TR S OR B = T G {H SR
KE BRI REIRZE N BRI RIR

o A6

Z/MEL . 200G EIR AR 10,

0 5 10 15 20
R
B 3 B EAERIREMESFEE
-(l) T * .
g/ =2 T *
4 * %
K 3 T -
+
-4 . . , g s . 1
4 6 8 10 12 14 16 18 20
B
B 4 BFREERIREMEHML

2 3 BN FEERME FR BRSNS
EE#%

W SR = H BB 3R AN H 2 B BB R A 1R 2 R
PERh ezl 2] —K & b, & SHroR, WIRVE H R
I3 X L BB Bl = TR U 1 3 I IR ZEATR R i £
TEPAR T 177 T R RE R A TR ZE ARl 2 U AR X
I, XU R BB A RS A S R

ML AT T AR HY L B = B B R s N
HITRZERR R, (EA5 B X AR R RE T =i 0y
—HB5r. LA Wi RO FEYE HLBE . W, ZROR IS FRLAE
W RN L RE 3R I i = 0 H R DU JE Ay =X He, B 3% S ok
) R RE (R AL T R R o .

W =W, +3K,W, (6)

Heb K, Mg B R RSSO T RN RE



9 3255 1
20094 2 A

IR AHEAR
Sichuan E lectric Powver Technology

Vol 32, No 1
Feb , 2009

FE, WA K, =1 ELRE SRR B b .

20 —— ~ v
f 1R v i 2 it 2N 4
or AR AR A R R SR S G
~ =20}
R
L -‘l()- ,, . 1
BN 7 L il 42 5% 0 2
oK -6ob /
-80r
-100 . . .
0 5 10 15 20
K

B 5 MiEERIREMESEMEER
Tk H =X B BB SR A EL BT 25 SRR I gAY,
S BER T R IEPE R AR AR i R RE AN TR B FX
M BB R IR ZE MR Pt 22 LA 5% BV 70
RERIT B B RE AL -2 i i aae, Hbd T
AABAERIT R UER Y.
W =W, +3W, (7)
LR AT EARERN T EYS, B RER
Rt EIRZEEGL T2 (H R N T Ebr e T &
o, BT AERA T EIRZE R Y K B RE R T
HIREK,

3 BB aeit & T

31 ERERATREITENAR

HAETE B ER FiaeiT & S,

1) F fi 2R B R A S ke 2 o ) 28 D I g AR 1R 5
LG IhE, IR efe s =

2 BE RS B8 Th 2, R TR I D) 26 B
FFEP AT

3)FEREZR 3l T B SR I W R A TR R
I HRE T,

i H ATE PR A 2 2 fE E R BREE T E =0
(EASAE VR AE A I i BB T 2 A vEE A A 5 B P A 7
AT R,

32 BEHEEMNIITITEAX SRR

W E SR R 2 RE R A TR 20 RS L N EE
5 ER b R WL P B R A O (ELR AE T A
TSR R RA 22 5 N — AN e A )
RGRAL, SHTTEIR GO T 0 BT A5 L.

Kl 60— AR Lot fh B Lok 1 3k Y 17 LY
ARG EROEAY, E R R SHEER o (0, u()2EH

FEHRMAER A PCCRM AL, Z 2B TEMIHE
FIERIER BT 7 A Zyg 73 HIARGRARLAE DB 2t 71
=l MY W LI DR | =2 o k= 2 k= UL TR
WAL WOy ARZE ) B M R IENE b
YOI IR A B B W ERPE SRR B TR
ZRPEDTRAY IR IR A s 24 FRIR P 5 TR
I T T3 310 D AR E P 670 2800 2 P 6 2800 AL O
HIRACRYS hCHERBE FRIRT A ALE

Tnsn  Im
st/ i
—
Z PCC Im
1 Py -
SRR, 1
Kt Lust Iﬂ_ I
S e M e
Inmn

Bl 6 S%MFELEAENELRDRAER
I~ TR R U R R TR IR AR RN TG e A2 IR E IR F
HAETH R AT BN A o, AT R A A i
POB B IREC M W3 u( O
u(t) =/ 2v, cos(wt T ;)
+hM§2J_2U5}, cos(hwt+@ )

7
2
=

+§2J_2UHh cos(hw 1@ 4, ) (8)
FH, Ui PCC S Ab Al FE 5 FEL A 20 1H
N— LA B 2% BT 7= A 0 8 U PR T A B = IR
IR
Usne Use 239 1 EB R i 238 3 A0 g e ek
IR AE PCC R SIEEA) hik ¥ H & 2L
e
(DuSh\ unHhA %E(E*ﬂjlzéﬂ%'ﬁﬁﬁﬁﬁ/l\lgﬁ
TRAE PCC L hikiE I FB I A w0 AH £ 5
@~ PCC AR HEIERP r E A w8
W ALARLME B IR &) (OMZPE R B
W (07
i () =21 cos(@ 1@y, )
+11%2J_2 Lisw cos(ho t 1@ )
_ézr/_zhhcos (hwt+q)ﬂh) (9)
i () =V 21 cos(@ 1P y1)

M
+|§‘2J_2 Lish cos(hw t Py )

N
+h§2»/_2 L cos(hw t+(DMHh) (10)

KA P Py IRAME BRI BN RS
HRIRACHY) D TRRME FRLIAE A RDAR £

. 47,



% 325 1
20094 2 A

N hEAR
Sichuan E lectric Pover Technology

Vol 32 No 1
Feb , 2009

D ARAME B T WU R IR IR A
ARMERTH 775 2RR R SEbr 77 T8 55 5 75 AR

D gy LM BRI ) AR LA T R
hiR VB L A A £

D Oy ARAME B AN S e R
TR

HRARAELNE R Z, R B HIhE Py hy.
Py = U Iy coDyy +§2Uﬂ‘ Ty coP g *EZUH,‘ T coPy,,

= Py T Pys Py, (1)

St Py, P4 1 A S A A
R D

P, FARERPE G A H B R D SR 1
EENLIES RE PN 27
MARZAE SR EAE — A P THFERY FBAE By .

| |
EH - ()JPH dt: ()J(PHI +PHs 7PHh)dt

= Eu T By, Ea, (12)
A By 205 HB I A A 1 M A R e T R
Zu LSRRI R RESRE ;

By, FORAREAE B 7, 1) A R AN A3
P FRRE.

[ 2, AR M SR 2 A — AT P THFERY
HLAE By M-

Ey = UTJPMdt: J(PMl + Pys, T Py ) dt

= En T Eysn T Evm (13)
A By AT R P L RE 5

Evsin B ZRPERBIEFER 730 B R AR
LA SIS SRR A L RE

RS AR R TR TR L R R AR B TR AR
FURY . 2 s R Dy AR SZ A 2 (11) ~5X (13)
BB G E I T AR P EUANAS , A]SRAT T 67 2%
TE— IR FERY FBREDY «

T| T|
EH - ()JPHdt: ()J(PHI 7PHh)dt:EHl 7EHh (14)

T T|
Ev — UJPM dit= ()J(PMI +PMH )dt: B +EMHh (15)

ELA PR D0 T~ AE Lt D R 4 D 3 il
AeRy iA=L (12) ~5X (15)aTLAE th . i T il igc oh %
B8 /NI [ B 20 0 1 P R P TS BT 2 A W A2
HE RGP IR, L T IR FERY FRAE
T H WA ZE B AR (By —F ), TTE— BT
DU ARZAE BN R SRR T 5 1 U F AR/ T
7] R GETE NI R RE (B, ~En, ) BTRAARZAE 713

. A8s

SEPRTHFERY L BB 22 /N T R W A B FE AR AE (B
~Em ),

ALt B 2 RS L BT 75 R U5k PR R Y ] B 3L 1) 2R
GETE NV FRE » 2tk 57 3 I SCRE U F BB A [ By S
AW T IS AR, AR X T 2t 23k
AME R Uk R AR AR 2 A Y B BHLET B Th R
B I P RS 38 F B B IE L AN 25 B T AR I
TRE R I F BRI 2

WA IATR R AT R T 2 B AR R LAY 2
PR 25 & AR (Ey B By ). X080 58
PRIEFEFEIE AR R (B ) SHREERIEHAE, Hhh
RSPk S AR LR VE 3k ) R TE NPT
ST/ 5% T 32 B 5 AN 2 A H
X BAREAEHR,

4 — PRI HT R AETHE T

Ry RV X EE BB T R VR P S S B Y
XA, FEEFITE TR, BTN
F P 5 C H P A A B R B TT DORE B — IR 5% R R T
BER R Z P B R M 0 — N B 2 TR (ESZH
FEVE 59 S0 Bt p S PRk, R 5 —
] ¢ AT LS ZE A T LRSI .

LY To T Sl S far Gtk o fir» B A
W

2V M TC T S T AR AR s A
VI T (R ARTIAG [ LR L TR )R £, BT A
W R AR

SR T 5B SAqmr Ry Lot B far s I
T )26 FL I 1) B A T I T R IE . SR R i U
W AT

DA S T SRR TR X R A
i ) — PG O RIS DR A IE A 1, 48
WA BT LR S e B VRV ISR . O SR
VRV A AR TR BF — 58 =R % O T AR 9 55 DY
Tt 0 A REIAR A 00 » PRV AT B 25 R S DO Fh vt 150
BimT,

KL Y F YR T - 40 1E 5% 6 FR R R [T
FL PO e T RE 1R I8 BB R FR R R S AN R T Y
LTS REHT . [RIL, HEEASE I H PSR
S FL DR 8 FEL BB TR LAY H i P ok AR, L
F A L F, D Al T 5 g F T YR BRI R T
VU URAE FL T P A RS )9 U H B HRURE B F R



9 3255 1
20094F 2 A

JIII::Rpa: 37 S
Sichuan E lectric Pover Technology

Vol 32, No 1
Feb , 2009

WS ARAH B8 B A IR AL B4 6 38 L BE R W, RS A
W AR W, KBS AR W, (X E W,
W T3 LA 3 H BB 7 1) Ry . 5 569 5 1) (] 1)
1E. R 1), 7E F AR B 9% B AT DA% RS =0 DA
L 3P ABHE TIX R R
B =W, — CuW, TCuWo (16)
Civ CoFIT C,, J3 152 B0 A 114 6 A i 8 FEL R AT
AT RS P TR P B PR B R 3 A A S U L
., XHEME.
Co= C= C,, (17)
AR I R B B A X P A TR %% A s
S EIH AT 200 T B 8 8 P SR B Al g/ NN L M
AR 8 B (R S 7 U U8 s A L P A T 0 MY
YER . B AT BT E A HER A AT
RSP TR B
FRABRITERE. AT e RN E 4R A S
Womr . (B2 AR BT 55 0 bR e D g SO S AE R
SIS TARR S ) i ek v Y 3R
(R R ATSGEE . BEE BT HAR BRI R & A5 X Fh
TR B SRR (B0 BOR S 7 A8 508 75
RZBIRESE A7 B R 3L %% ) R R RE T &
W A B

SEH

(1] =¥ U AE R A B Habr [ I #iiLl e 7y, 1997
(1)

[2] Z=KF.&FI5%K 2. . 5T RTDSHYIE BT AR T
BT B4 AT [T] 4k gE, 2004, 32(16), 25—27.

(3] [RITAIHT. A, s S P i R RE HURE Y T & U7 1%
[ J] PE2cHE T2 244, 2002, 18(2), 181—184.

[4] Baghzouz Y- et al Hamonic analysis of induction watthour
meter perfomance IEEE Trans on Power Apparatus and
Systems 1985 104(2), 399 —406.

[5] Duane Hanselnan Bmuce Littlefield 25 A J&, 5k ¥ %2, Z¢
PERZ ORI MATLABZE G4 5468 [M ] 19 %58 A
AL, 19984E55 1jit.

EEEAN

T . &ATANF, PDBFEYFEFRXFER LA

AUBEEMNAREF L BRF LT, b)) 407 TR

BRI AR LR E T, 2003F 308 TAATEIKS

HHAMAFEIRA B IFAELFE ALELT)NE L)

I FERE AR T ERRE T T4 F2BOIlX

FirEAFE H TAEF R KL,

YFE B &, 2008 —10—14)

FRAH R RO R T < R SR =

2009450 BT 47 - W IE A A PP B RN T 2 5 25 (CNAS)E RBAUBITH £ FA VT W = REM ., 2
TE A AR B0 BT PP R JE E SR A« [ 52 R U AR FL SRy B RE T P DM S T R SRR E VI
PR B R E P AR X S — R i R R T R E

XU RE AR R BT R P Se e S R T R P KT S T A R BR, — 2R BRI Y “E R R AT
BRI ~, A5, SR EAETHR A OTE CNASTARINL 5535 A Bl B4l o B A b 5S4

AN DX BUR B2 [ s R 28 ] Bk T

JICAR R FERE T B OO AR ()14 D 24 B L RE T P O S A S PR L )RR S5 3 DX B A o ek

Fl L ol Ay, 200748 L AR, H4F T IE & HEE .

D ALK el T A5

TR AR AR B R R IR, e 2 ) IR BB B b Db 2 — St 1 190 D001/ # R &2 AR ik

e U5 1 JIF 1069358 T B A E NS B AZINIIE.

SUEERE %O R R TGS T BERCR — Rzt B o R T A IRAL Ll
1E FREE IR 2 1 B KR B BT R DALY, E R BRI AR A ()RR
AEE R A RGP ARSI A LR EZ H OIS AN 5 TIEE B% T 7 & EY, —SBlOozh ok

f A G2 RS IR ELE T2 ITETA,

P78 A JE P E S EZINATZ A 2 (CNASYEFEARRHIR S V& B Ot T T IR 5P, LA

A OR <P L % R R

(@B @EREAR))

.49,



% S25 1
20094 2 A

M| hEAR
Sichuan E lectric Pover Technology

Vol 32 No 1
Feb , 2009

BT KIRAY 2V BRI T 0T 5%

T

(L H R BT HIR

400015; 2. pig oLl JRy YR L SRy » DU 1T i

610021)

i BERET HAFEEAZATRABEELE (LEFRELR )RFFAYHFTE, RENEET X YOEHEHN
ERFRBMNELEREE. FRET T REL HRERY 204, WRABRENEZ L EFE IH4ERGE
IRAT AT 518 L K Ao R F B &2 pdf( probability density function), XAt 7% ik KFebf RE BEANM KL T A4 L
AR O~ Zregme o b Ag RS, REX AR BAKR ERMAGLAM pdifed £ MAE L4 5] 49 pdfik

FTR$ VL, AEBA T 14 7 ik 6 R 2,
KRR PR AR s B K

Abstract A new method about randam hamonic sunmation in power system is proposed It is to use several ordermaments of
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Key words load characteristics influence facto# network stmcturé mprovement action

HE4 RS, M7 SRR, B STEES, 10036954 (2009)01—0065—04

TESEBR HL Wz 478 B R v 0 A2 A P I 52
b INELB A R RN A 3R B4 . 77 b S5 A S BOR
ZTKF B E TR ST KT AR
RETEEHUERIA B EYE, 1] EiztT 77 2 g
AEATAE AR X SR R (R R RIS 2 AR
IR ML 2P T ETIR A F . 456 T TR
ST 3 [X 2% FRL I ) S T RCRIT 9 S AT AL AR
Ay ST AR AR S S LA | AT R PR R S 5 B AT
ISR BRI AN [ R R A AR SR SRR Tl AT 1
PSR SO SR e BIF 5 it Y T 1 3l [X 20 PR ) S o 5 14
AT AT 753 D P R R 2 R ] G S X A Y
LeRPhaTRHES%, NIPRRM T L, 7 2
FE YR RIS AT SEPR GO0 TR DU A AR e 22K
g HL R B4 HR D R T R R A R AR R
HL R SR A AR o P BB AT R e 5P

L e Ser e At A

T ST DU PRI At R L R A 7l S AR AT
MV ECHR AR L ) G 2 Mg B R, A P
HXICHSZAEDU )N, 5 Tl = BERE ™ /Y b AN B
Wz BT R EE O, BT SERr R )
Ak ] B TR o) it b el 2 X E LA
5 HUBOIN T SN BRR B KB 4E , X ATl Y
AR & iR TO0 L) b Hoh HER
0By K% 7= o 1 PR Bt o 4 P45 L RE By 3000 L)

Fo B BF . B E SR R BUOR R e
B HaR Tl sl py F s gE B S HUR T T 522
1.

JITHFFE e HL R, 2000 ~2007 48 F H L =528 4k 4
W& 1, Hrp, 20074855 —= A il T Ab A= 7= HE
VERI R, WE B2 R 5 ol T 454
VAR, L H A B SR (R St H AR R LR
S8 2007t RE B K 1% BB =LA A FE R
2003 ~20074E R B[R Z (s, I 2 B @A R IR
ATE L E R LT AR AR L E Rt
FHath,

®1 BFLABLEE (1)

Fy — o = EROAE
2000 6. 4 738 5.0 10. 3 4.1
2001 o1 73. 2 6. 0 9.3 6. 5
2002 32 72. 4 80 9.0 74
2003 2.0 72. 4 7.4 8 8 9.4
2004 2.0 75. 6 6. 3 8 0 82
2005 L1 75. 6 5. 6 8 6 9.1
2006 17 70. 4 5. 8 9.8 12. 3
2007 12 67. 4 4.8 9.5 17. 2

ZHM 20004E ER LR FEE N 34 62 kW « h
200748k 70. 9847, KW « b iR 10 6% |
20004 F= M s KR ATy S44 MW . 20074 3k
1164 MW, 4EH iR 11 4226,

2000~2005 45 3= o 511 55 K f i FNAE-F- 15 £

A7 S0 2E A (H 2006 48 ¢y T2 i FERE = i tH TR B
. 65,



% 325 1
20094 2 A

N AEAR
Sichuan E kectric Pover Technology

Vol 32 No 1
Feb , 2009

BORAREM AR A4 A7 i s B T 3y, = 8008
FHAL ) A4 S AR A R 2t . L L,

kR
1000
:::: =
=

e P I

800 — - RERARE

400 -

300 = = =
2000 2001 2002 2003 2004 2005 2006 2007 £

B 1 2000~2007 EFHBA AHRMT LA

fEF L ) 2000~ 2007 4 3 -1 55 3 A F
0.82~0. 90L&l 2). tafr¥ifir Lk sh/h, FORIE &
B TR IX B AR B &, X P &
e 2= HE b o, PR P R TR, X
ol — Pk P BRI 2 B PR B (375 B X - B
BB IR R IR 5, AR AT RS A
115 FEBHHL XV £ P o Al J A 9 £ M SR BB 1
7,

0.90

0.88 s
€ 0 86
& /

0.84 —

0.82 -+

2000 2001 2002 2003 2004 2005 2006 2007 £

B 2 2000~2007 £ FHhth o
JH R G fer 16 K B (RIS, 3 DX FRLE S 25 A B
R, BAR 2007 4 RIGA 2238 425 MW, 5
20064 [T (BN R JBID AR . A 4RSIk
B W3k 2),
x* 2 20002007 EERKIERE
4 2000 2001 2002 2003 2004 2005 2006 2007

IRORES 22
(MW )

TERHH D F e 22 R U RF R A TR
THE KPIZ, X2 W T B AL )P L =2
LTS KL P IR B R HIR YR A
WD, XE TREE S R, B
e 5 A g A I+ 0 . LR N IRAETE K
PRI s PERE S =L K T L FE A R
Vi A A PRI G K TR PR IO e K BT R AR E A L
Pz,

. 66+

198 203 225 292 311 361 425 425

S8 RH 3 DX D4 Y R D ) PR R

2.1 {EPHMX Nk X B Ga e Y 2

BE 20074F T, FERH L P 4 142 FF W L |26 HL
AEh 57 800 MW, &2 /KHHLA, 20074EFER) F
KA EREE AU 10 62 MW, 27K 3 /-3
T Ly 9 24 MW, Ak KB B iy 4 11
MW, b G B3 X R K3 fa e 13600
1 2626 0. 58%, Bk,

2 2 FRREEXAEATRN

JE B AR TE A SR R A T HERE L AT B
BB ZE T PSR A E 2R LT, B RSt
WAL £ AT O /NI R BB T, G LS Bl o R 25 | 5
VA B R R B B ] A R f e
ASAE X FR GV AR 774 22 AL B RE e OB OC, RE I ER
I TR Yz 1l R S A | E XURR 8 i B i 48 46
A5 DI A B S et R R B 2R T M s e b 5
HiX PP EAERG K . AR, RZECTL g —
PR SRR N

2007 4R ERH 2 PE 6 B F B BE B e 33T 4
GW h Ff HiR Kk i . — ket £ Z=<RTE 8
CUATFREFSRAE 25 °C AR, Fudmr il 240 ik
MR B ARk,

SEEFHM XN S SRS 10°CRURR, B
T o R T B ORI I R T ik 1904
BARAE 10°C ~187C 2 [a)pe, BB fudnf o & A L £
TR L E TR 4G TR, 24 7 T s fA T A 6005 24 R
fE 18°C ~25°C Z [aj i, IR 671 far iR 7 38 0 Fe s 24
B R R 30 MR E T 25 O, MR T
KUEHE N, Fems 29 7 B B AT 2000,

23 HEHEXH BRI

O B 205 & RN\ 25 A VEEE TN 1 H 6
B (T XO)B FE 7 51 97 AR 1] 48 7 328 55 07 17 &
J&&, S A Tl & J X Y i i 4 ABURD A H b 5
TR RE T oMl 7 DX PR3 5 Ay 4 T 48 5% K e ) TR 2 a5 AR
K, Hodp 200640 — 8 oSk B 5 Tl [F] b i
K A7 70, AR R AL TAT LA Hesg I 21 14,
SRS S AUBUE Hg K 100 4100, Ho g
Bl B e KR B B[R] e Hgiig Sy 78 420, 2007
4, TH EFRSRTIHEERGE T 2000 B
4T .



9 3255 1
20094F 2 A

JIII::Rpa s 3 S
Sichuan E lectric Pover Technology

Vol 32, No 1
Feb , 2009

@ HFEHFEAITIA TS, 20064E4EF A fi
Ao ZRASAE A PTREAR s (B 54T AP AR R

© RKIAh F RN AL A REE. [
AP L DX (AP AL 2R AL 3 DX )R] 9] 2 55 Bk
IRAIERE AR ARG T Br BB AE A 2
PR 1 SR HdE I iy ] R Pl S 5 SR A B Al . 2006
R, AN AR AN R AR N, 8 )
MK L T 224 AN I A0 LA F B AR AN 2
ERFF AR ABTE TG, E7 H RO 7 ik
145 MW, 2007 AU SN P /K B 420 4 s it 2 1
AR LA PR RS o b DR s Ml s » S 2 R S T
BT f) EEE AR, (EOR B R AL

@ v S R AR F R A A BRI . PR RS REER
bk R TR, FERI . 220 kWVARAEAR
s 110 kil fn A B A 2 n— 12K, LA
W2ttt/ B RFIC R R B A E AL,

3 2008 4F sz f BH M X HE G mr 4
thIES e )

31 2008 EEMHERRHIK M S AR
3 L1 XKIUwHRENZH

2008 45 R HL X 2535 TAF 073 R L B K
130 Sk 4 REVHEBLIE A0 3 - BRI
T AL S g S R B R T X,
200847 47y ) B K (7R K Tl A
Bost 8 IR T A7 Al B L A
24 J o B B 1 K
312 ZBRRAHEBELR

WG AT 8 8 o o
17, 1806, o R 55— P 4 I L L (P
KK
3 L3 ERARYTR

2007 42 . F L IS 3 324, Bt 20084
P P B A 8 . (L B P S8 0
KT B B RN
32 2008 EEMIERRHIK f i AE N HEER

LK B T LR 2 A . R o
Sy R TE i BT P . % )1
T4 190 R A W) T PR
SR TR T

2 s o O 4 My 25 0 5 A PR
321 MEEHTARE

220 WA s uh Z A1) 110 KV BRZR 26K e B3
220 kV sl R E S R J5 K& fum ik
BRAAR AR F ol R S B TR M

fERHE M 110 kv £k AR i i 2 g 58
HE SRR AR TR,

R HAR HZRRUAR | 2 R HAR AR sl i 21
A, Ha Rt L AT SRR

110 kVAZE s RS e AN A #E, i 110 kv E
TRAE LRI — BEREER b 3 R IR R B R AG 1B
XtoME, 110 kV B —%&— . AL IE— A
TIRHELE, & F R — N Foeidb e, XX P4k
72 B St A A R 2R BR A B, WAZIR ) AR R A
B A 7 20, A RER £ AT TR RS N LA IR 2 4% R
TR
322 TRBEETRRE

220 k€VEZ WA EA R, 20074 220 kv H
W BRI I E A R M & Bt B4
[E#s s AR T 280 MW, &3k HAUE 0. 97,

Z6 10 WAKSRER, £RTERERNE
BETSE A4 110 kv Azd . Hidp 110 kv BEFT o &
BIEAAEAF LA L 4 R FH KB 76 20
=
323 EE M

oy 10 kVEC AR R/ BRSRE AL

F 3 EPAMIX 20084 % W 4 AT

A Hbg i‘%dt jﬁi’ai%: 1
B PN A g

1 6. 09 960. 00 895. 00 648. 00
2 4. 69 905. 00 815. 00 587. 00
3 6. 34 965. 00 905. 00 656. 00
4 6. 54 1 019. 00 950. 00 685. 00
o 7.25 1 093. 00 1 013. 00 737. 00
6 6. 65 1 129. 00 1 029. 00 743. 00
7 6. 45 1 140. 00 1 042 00 759. 00
8 6. 49 1 186. 00 1 066. 00 780. 00
9 6. 42 1 048 00 970. 00 701 00
10 6. 32 1 064. 00 981 00 708. 00
11 7. 02 1268 71 1 156. 00 856. 00
12 7. 70 1321 09 1 196. 00 896. 00
&1t 77. 96 1321 09 1 001 50 729. 67

4 20084 £ G fr it >R TN

e P S SR 45 & B R M Ak e 7). 31 KPR

. 67,



% 25 1
20094 2 A

N AEAR
Sichuan E lectric Pover Technology

Vol 32 No 1
Feb , 2009

RN, R ARMEK + BEMKAFEART
W75, Tt 2008 48 {ERH Ml Ry ] 52 3065 Fe R BT
73. 43947, KW « b [ K 5 480 Sl E L RE
B 75 078547, W « b [l LK 7. 83%. 20084E%&
A ALz 3,

O TAGEERH R M AT R ) S B i

(L)hnsi i &5 B A 2R, SAT (A RE A5 R A B
D). CGREE(S R B 0k ROt e R T RH R
P BEa (KA L B8, Tl 0 22 A 1) 5 P VR AR 4
NV R AFE B4 B T R A i SRy AR BE 452 e v s <[]
— I MR B R HE R R R, R
AT A A s Al A B A A A
SUIERIIE g Ul C N SR AR A S E S b e St
(s =2

()t PR, s 220 kv il LR E
Ay 110 WVAAZ R TR 44T 220 kv Ul R BC &R
O Wi TRSE—RIIHE & TRWH,
INAS LA SR e R T SRV MR et L AE N 2 Y
[,

(3R 10 kv S FE 9 P, T 24 19 D e 2

i R R A I T SR SR B R AR TH R
FCR] “RIEET BAR,

(A naE S B A, ok f B ARAE TGN JF
MRYEZT R A YRR s T Bfmr 0 T30 42 %5 1A
T BN ) HERR 22 DADSD IR RR FE , an B 2R T s
VEABAART | ABE ALK 17 Ao 22 Y ) SRE M » A iR 67 A
TG 42 B ) (IR B e, ACET ST T » 45 5 R
PR G

OryaE B bzt L M EE R oz
TR TEOL ST K R I 5 1Y, TR A | 2
LR R TR TR kA A
H#BEtT, TR KE, N T T
F G  FE A 224K B AT REXT 2R e SR R

(6 ) Imai R M8 B, A7 8 A e W i B i )

(TFE> R AL B I A | 448 F A U7 T Y
ZURRLATFAER . #E— 2P ORI B BOR 40T
- KBS RIAT L i 22 e Bl 5247 43 B e oh 22 ]
RORE R B DASESR 25 28 okt EL A e AR 45 5
A PR R S m s W A 3, AT =TT AT
T FEL PO JRUAE N B

KRS HA. 2008—11—10)

(E#% 127)
2007, 27 (1), 93—97.
[8] Cristaldi L, Ferrero A- Hamonic power flow analysis for the
measurement of the electric power quality[ J]- IEEE Trans
on Instnm- and M eas 1995, 44, 683 —685.
[97 Wilsun Xw Xian liv Yili liv An Investigation on the vadi-
ty of Power D irection M ethod for Hamonic Source Deter-
m nation[ J]- IEEE Transactions on Power Delivery 2003,
18(1), 214—219.
[10] LiChun XuW ilsun Tayjasanant T A ecritical inpedance
based method for identifying hamonic sources[ J]- IEEE
Trans on Power Delivery 2004, 19 (2) , 671—678
[11] Moustafa A As Moussa A M, EI—GammalM A. Separation
of Custamer and Supply Hamonics in Electrical Power
D istribution Systems[ C ]- Hamonics and Quality of Power
2000 Proceedings Orlando Florida 2000, 3 (1), 1035 —
1040.
[12] KandilM S Faighal S A, Eliwally A- Refined power
quality indices[ J]- IEE Proceedings — generation Trans~

mission and D istribution. 2001, 148(6), 590—596.

. b8s

[13] Antonio Dell ' Aquila Maria Marinelli V ito G iuseppe M o~
nopoli Pericle Zanchetia New power— quality assessment
criteria for supply systems under unbalanced and nonsinu-

soidal conditions[ J]- IEEE Transactions on Power Deliv-

ery 2004, 19(3), 1284—1290,

[14] REE i R H (M ] bt B E 77 R
1998

[15] MahdiM M. E1Arin A tine danain load modelling tech-
nique and hamonics analysis[ C ] 8t Intemational Con-

ference on Hamonics and Quality of Power A thens

G reece 1998 930—938.
[16] A{aBede, XSO i B8 (M- b P E AR K
2 R4, 2001

&

£46k (1985—), B w Il RARA, MEH T L. HLH
R ER LR K,

BB (1968—), . w)lmE A, g4, ML+ FI7F,
KPMFERREFREEHBREF T ROKFFHFL,

BFE H H . 2008 —12—08)



% 325 1
20094 2 A

e hEAR
Sichuan E lectric Pover Technology

BT R LA E Y [R] VR A U 77 1%

BME XN R REE
(L AERAAL R, U] AERE - 618000; 2 pujiigcas, pu)i pg#p  610065)
W E. A FFTH AR 51 69 R F 0 58 FFTS R, @ 5% IR o 3 R 3R 54 7, 5 1) 3 15 5 W 218
B4 K 8998545 5 B, FFT 89 A2 208 T ik e ARAR MR & . AR SRR A 8 /) 802 69 RN ZE & (CZT), A kel
FFE 0 HAETEARE 0 4 5 B BORE A R AR SRR S R KRS THAEGEAK & CZTHEME
SIS T HATHEBE LSRR RFEARGENEERE S BERS HEEN TS HGTIA S
EHAE,
KR LMLV 22840 (CZT);: [l s DU i i 2k
Abstract Interpolation FFT algoritms correct the results of FFT according to the detected frequency distribution However
the distribution of ntethamonics and hamonics in actual signal usually can not be ascertained beforehand And when there
are hamonic signals with large amplitude near intethamonic signal the iherent picket fence effect of FFT will reduce the
precision of detection A method for intetham onic measurement is presented based on chip Z transfom (CZT) and correction
algoritm of four— peak spectral lines The accurate estinated value of frequency distribution of intethamonic signal can be
obtaned by means of CZT, and the parameter of ntethamonics can be estinated to fom the anplitude of four neighboring
peak spectral lines The polynam ial approxination method is used to obtain the sinple correction fomula of Blackman—Harris
window interpolation algoritm, and the interpolation and correction is carried out according to the distribution of CZT specira

So the estmated results are modified and more accurate parameters of various orders of hamonics and intethamonics are ob-
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taned The smulation results show that the proposed method is feasible and proper
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Abstract A ning at the problem of the action tines of switching equipment in voltage /reactive power optin ization for high and
medium voltage distribution neworks a real time voltage /reactive power optin ization methods based on the modified particle
swam optin ization is presented An active factor with memory and guidance is added to the fimess function and the particles
are mitialized according to the characteristics of distribution netwotks so that the action tines could be considered in real tine
optin ization The constraint guidance component is ntroduced in the speed updating fomula which will bring back the parti-
cles located in the infeasible danain as soon as possible to reduce the search in the invalid space The convergence of the algo-
ritm will be accelerated by means of grouping the particles for optin ization. and adopting different strategies for fimess calcu-
lation The proposed algoritm is sinulated in a high voltage distribution newoik for the real tine voltage/reactive power opti-
mization The results show that the algoritm for mproving the system voltage reducing loss and controlling the action tines
are satisfied
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Abstract First several common methods of load forecasting and their features are introduced Then the load of the power

grid in a city from 2008 0 2012 is forecasted according to the actual situation of the city The forecasting results can give a ref-

erence 1o the planning of power grid of the city
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Abstract The MOEA methods have been used in reactive power optin ization but due to its shortcan ngs such as tine con™
sum ing canputation and poor applicability it is difficult to be used n actual control A fuzzy multi— objective reactive power
optin ization approach based on € —dom ination ncluding new fuzzy multi— objectives function adaptive € —dom ination algo-

ritm and post—evaluation fuzzy logic controller has been used to overcame those shortcomings Its application to a real 35

nodes system shows the method can maintain good search results and save a lot canputation time
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Abstract Improving the efficiency of power peak load averting is an mportant part of demand side management as well as
the necessary of power grid operation The multiple factors which affect the load averting are analyzed Based on the actual sit-
uation of load averting n Chengdu area the grey relation analysismethod is utilized to analyze the related factors And the se-
quences of factors which influence load averting are detem ined also which provide the supports for quantitative analysis on

load management Simulation results show that the proposed method is feasible for analyzing the effect of multiple factors

Key words power load: peak averting demand side management grey theory
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Abstract Using computer and electric power communication netwoik technology the direct current power system in substation

is on " lne monitored remotely and analyzed to master the real operating condition of the direct current power system of substa-

tion in time which can avoid the accidents caused by the fault of devices of direct current system-
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