E3MEEIH
2014 £ 3 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.34 No.3
Mar. 2014 m

He TS W S BRI ZE N S B R AR 52

MREE &L B RiE
(KX F A TRFR M KX 430072)

WE. REFREZRNEFTFEBNALE S IR F L ENG TR E RFBET FORAEL BN E LA
A EXAR RETETIARARFERAEZGR T BI AR, B3 F XRBRARFERE  FIBLE ﬁﬁ;}&
P EBIR ARG P OHAB KT RE, 2L CEPRIZ6 T EALAF , A HRG PO 2ELEL

% 2 A OLEAT T FIAE 6 R A IR E  SF S 5 TR
Wty ARG TR
KR, KT MI,; B p
FESES, TM712

HE, AR
S'Zﬁﬂm,\ﬂ_ A

0 35

UTAF R 1 525 [ A FR S L S R A R
T 5T 3 W R A58 R B0 e AR AR AR S oy 7 rl T EL B
BREA I B ™ AR B JR B AL Bl i R 28 2 1 L B R
A R B 30 SRR AN AR Ry v A5 = TE B4R
Je: TH B R I 4IR 37 TSI L R T AR 52 H 1Y B R it O

R A ik 5 A s L I 25 U R R R L R
AR SO IS B S VN H A T B A B
22 LA Y T R 0 2R A5 AR 1) O vk EER AR
O A 25 Tl S AR S IR R 808 94 b S T v IR 9 2K 2
R, WA BRLWMININE LB 4 2850 1 K
Jee [ 4 Sz e Ty #1009 40 43 10120 A BEL ¢ 28 2k 20 figk 51 )
i R B 2R D A 1 I | F T R G 2 i 5 A Al A
TARIOL A B AL g R | JE T A DR PR
B 5% 25 i 51 9l 45 5 2 2 SR S R BE B B 4l 1 5
3 SR T L DN A 000 R T £ 2 1) 2 2L ik ) A
P10 5 4 U SR AR A H RO AR A 45 A A AR
FPTIE B 55 4 0

A 51 5 00 R R 22 5L T i B i (RE

Je e — KB R AR AP TEAR 583 MR I &

SRR, FT SR B, 52 i s AT 7 5 R
FOSZ MR 4R B0 3 e AR AR B IR MR
HC S AR S A IR R S T 2 2 R 2 O S e ) S
T AR e B R S, Iy R AT B4R
WiE HHA.2013-07-15; 1B HH.2014-01-14
BEEMA . B R &AM LA % (863 3% )7 B (2011AA-
05A119); B R E M & Kw M E X+ 38R A (SGCC-
MPLG029-2012) ; ¥ & & & A& A A1 b 4 ¢ & 3 74 5 8 R
A (201120702020006)
Project supported by the National High Technology Research
and Development Program of China(863 Program)(2011AA05-
A119),State Grid Corporation of China,Major Projects on
Planning and Operation Control of Large Scale Grid (SGCC-

MPLG029-2012) and the Fundamental Research Funds for the
Central Universities (201120702020006)

KERMAG P BRAT TR 5 ALERBIET AR H

; AR
DOI: 10.3969/j.issn.1006-6047.2014.03.012

T PO T TE SZ R weos o Bl HUZE G 2 A DX, I 4
SARBLATE 0~360° WAEME, HBe3R L7 1045 B ¥
PO AEAH R 2 454 L ROk [ME B i) | T 8T
Dy 2R 3 W H 8 32 FR T IR v R AR J i e i
BT A SO i A5 A 2 I DS e e T AR E
LR G 5 20 38 17 I L e 8 28 A AR A5 ARl 2K 28 rhols
L1 IR 5 5 T ey R G 2 1R X I O R B 3 T S I
WA i B B 8 25 19 % 20 i ) L Ol u CEPRI 36 TELAR
B8 R 1), 8 U — 7 O 43 i) A T iR 3
L AR T vl R AT RS 2 i F*&ﬂTXTZIKIE?%#'HE
HEATISHIE | -5 SEPR A5 B AR FH R 040 R4 T L3

1 RTEBBITHBEEWK

[ P SN EL A B 2 1, 24 e 90 22 5 A O B
2 LB AL T 2 005 , T D B 2 20 1 04 2
Ao I 26 (LR P L R et AT B9, 2 IR S 3 1
LR RO IR A TR i SR kv
AL, S T HRSCT I, 0T LA S 2 AR 4 0 R 2
SR 5 R — A PR R R B B 0 4
ARG | B H 2205 AR T i

a, FF A 0 5 1 7 20 o, 5 38 0 S0
L,

b. REPIBLHLA ., HHI%,

. TEWF I BR AT A5 A 1 F PR P A 2 B
Wi 7,

d. R & R R AT 0 B0

B 17 7% B 55 0 WL R oM | 3 25 1 v
BB ZD 3 E, 1 E,y 5 % B HL A 3 BELE 07 50 75 24

E Ey
:" Ml A Nl :
G ! Gy

| EEANES

Fig.1 Equivalent two-generator system
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Out-of-step splitting criterion based on bus frequency difference

between two terminals
CHEN Enze,LIU Dichen,LIAO Qingfen,ZHANG Jieqiong
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The voltage variation characteristics during the out-of-step process of equivalent two-generator

system are derived according to the equivalent frequency difference principle and a out-of-step splitting

criterion based on bus frequency difference between two terminals is proposed according to its relationship

with the out-of-step centre frequency. It is calculated and used to determine if the oscillation centre has

moved ,relocate the oscillation centre and justify the out-of-step state. With CEPRI 36-bus system as an

example,the effectiveness of oscillation centre criteria is verified by two scenarios. It is compared with that

used in practical splitting equipment and simulative results validate its accuracy and practicability.

Key words: out-of-step splitting; splitting criterion; frequency difference; splitting time; outages; stability
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