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Relationship Between Inter-area Oscillation Damping in Power System and

Inter-area Transmitted Power
WANG Qing, MA Shiying
(China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: It is an important content in the research on
inter-area oscillation characteristic in power system to make the
relationship between inter-area oscillation damping in power
system and the inter-area transmitted power clear. Based on the
engineering case of interconnection project of East China
power grid, the theoretical analysis and research on the
relationship between inter-area oscillation damping and
inter-area transmitted power are proposed. The sensitivity of
eigenvalue of electromechanical oscillation in two-machine
interconnected system to relative angle between the rotors of
the two generators is defined. Through the derivation of the
sign of the sensitivity and its variation law, the general rule of
the damping of electromechanical oscillation mode varying
with the relative angle between the two rotors is obtained. On
this basis, the relationship between inter-area oscillation
damping and the inter-area transmitted power is turned into the
relationship between the damping of electromechanical
oscillation mode in interconnected power system with two
equivalent machines and relative angle between the two rotors,
and then the theoretical analysis and explanation of this

problem are given.
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FE: DX (RIS 5 DX IR) 36 i T 3R 5C R A2 0 &R
G DX RS PE T T IR B2 ()l o 45 R AR LR AR T TR
B, bz )8 AT T BE AT AR . 2 T 2 HLEEK
ARG ARG AR R BN A FETLEE 1A A ) SR B
T RAEBERT S AR IO HE T, SRA3 T AL R R
FELJE B e 5 HE0S # R/  — ot o AEURIERIE |, 51X
[ 41 7 FLJ8 5 DS L D R IR 0 AR P B A, i 2
SEAENL LI R GEHL g I H BELJE L5 % 1 ARR 5 50 R
PRI, BEifT4s B TR RE . BIFS AR A,

AR X (AR R At — B R T .

XKEEIE: XAEY; B ADNFHikue; EHIhE; Bl
RY

0 31§

71 L B IR AN K F sz 4T 77 A H &
A%, A LA BN AN i D8] 25 38 24
LR, L) R GARAIR 5 A A 1R U S 3G R
THEFE T 22 ] SR M DX R I #0042 3801 A0 4 35 B
ST ARE RS R 2 5 LA o A s, AR AR
TR0 0 SR e FX R 35 2 FhIEAAL,
HJEisgGHte, XGRS 5042, Wik
T TR R 15 B v SR A
TN X 18] 9 9% 1 F T LA T

X IR 2 RG22 BEHLAL AR, B
WHLALRER, BERALALRE R . 7R 254
I 2 BENLA oA A R F U R R 1Rt
(R FR IR G 1) 2 AN DR sl H I v o X i) (1 BEL e 5 2
D3 Sl F o4 ) 38 P D 26 1 O R IR P 2 IX TR 932 B )
FEEA . SCER[16-17170 5% —> 4 BL 2 XXTHR
BIRGA—A 8 ML 2 IXELHI R GEHEATRAEAE V5
WREZ 3 X 8] 3 5 (1 BEL & i DX 335 T] 3% P D 24 48 K T
1o SCHRIISTH—A 5 ML 2 X B R G TRAAEAE
B, OWLER B IX ()P 1) FHL e Bifi X 3R] 2% H D 2R AR 4
S PR (R R E RGNS E RS
IEHLIN, 26 M D ZBROK IX ()R 3 (1) BB B, 70/
FERG W RKFEERGILEN, 2 IR KX (]
PR MIBE @8RS5 o AN RIS R Ge 1 0 B H A
DAFE R DX 19 35 (1) BELJE 5 DX 3R] 528 HL D 26 (1) 06 &R



5355 95 )

o

ES A N 41

FESRAG T A, E e O IRA R
WM, TCVEMPREANR S 2 g8 S BUA R U A
PERUELS, X il = SO HERf . TR A
ASCRE G VAR R G 51, R/ T
PUARE P AR VT AN Sul s BCAH &5 5 10 0k, 558
SEFR AR Gt DX TE) iR 35 1R BEL 2 55 DX a) 326 H 2 (1)
REAFE. BEJERT 2 PUILERR GEREAT B 70 HT,
SRR IR G AT BELJE B 2 HUEE 7 AH XS A K
AL AR IR — O, Il SRt — P iR uE
WO HIERATE o $ i S Bs 2R G DX A4 1) FHL
JE 5 DlE IR R RO R PR AS HER T

1 EBRFRFHGETE

2008 AR ORI BFFZH. L5 Wi,
MR I S AMETTW, W EE. B HE
3 BRER SRS DR . R TIR G %
B2y 153 GW, Ho s M A 24 GW, R EW
H 129 GW. A 5 A 2R 32 Wl I K 2 4
250 km ) 500 kV 7 XU 0] 4 2k (7 XLk
G, 5 RGN L, BXB LR ERDN, B
BT 3O B R 2 IRGSEE R A g5 R . AN TR
FE TR, % RGAELEAR 2 LA AR X AR
T WAL X SR AN Gl R 1), BLt
RRAHEAT I A7 2, i AR s £ 2
MIBLZELIT Sy, T R Rk Fh &, K 8T 9%
B 1 (B JE AR, TR IR 1 foR. mf
DL, AE [ AR 2R R LI, B S L TR
B, WU 1 BB PG Ydm v AR
T ZHLI, AL H DO 1 (RE e
W, E TR VT A R I R, T AW
FIRFFTRR 1 Bl . B 145 T AR T OMW.,
HEEEAME 1500 MW FIFEEESZ N 1500 MW I, AE
FL P AR FOABE S 1 PR e o ) AT LA P B ik
Dilthek, v WAL L5 ) T (S js AR a3 oy

1 BEMERENEXERSOME B

Tab.1 Influence of transfer power from Fujian to East
China main power grid on inter-area oscillation mode
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Fig. 1 Relative rotor speed curves of
one generator in Fujian power grid
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Fig.2 Right eigenvector of Fujian to East
China main power grid inter-area oscillation mode
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Fig.3 Two-generator interconnected power system
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