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Fig.1 Oscillation mode of power systems
interconnected by single tie-line

P 3kt 2 2 57 R L N R UBILEY 5% 112 8l 5
e, =X ()R,

o o PP
s (1)
?:Awwo

Hp 65 o 5 A BVLIIf R MEE P, 5 P, 4

)R % AL HLAR T R 5 G 1R M o LA IR
[B] 5 850 s 0 N R GEFEMEA BT  Aw A R 22
WU X B R 2R A —B WS DR KRN .

R%=%%sm0 2)

Hp P, WL A-B M REDIR U, M Uy 53 5]
SRy it 55 2 i () LR AR, X, R BR S LR BT ;0 B
LR AR 25

115 % 2 G FL A i 1 v 3R Y A 0 BV S A
32 v I LR IEE U, B Uy B K IR 3 o0 i
TERR S LR B R G0 ) B IR % Sk HAg TR
P,y PTUT LA N & T B LR A /A 22 0 W IE 5228 1k
PRIER 4]
12 REBREXWESRERTEN

Xif 3% ity HEL I A R AT R4 RS A, R 2 BTOR
H P, WRG A WSEKRBVLRRTIR P, MR
G5 A (XS T R fr A ThT %

KHAL A X B2k A-B

Pu Pa
O——=+5
2 EWENBAEEEREE
Fig.2 Thevenin equivalent system of sending system
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Fig.3 Schematic diagram of emergency power
adjusting based on tie-line power
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Fig.4 Oscillation mode of power systems
interconnected by multiple tie-lines
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Transient stability emergency generator tripping control based on
tie-line energy prediction
Part one:theory and method
ZHAO Jinquan',DENG Hui',XU Guanghu®’,ZHANG Yong®>, WU Xiaochen®
(1. Research Center for Renewable Energy Generation Engineering, Ministry of Education,Hohai University,
Nanjing 210098 ,China;2. China Southern Power Grid Co.,Ltd.,Guangzhou 510623, China)
Abstract: With the wide application of PMU/WAMS,the transient stability emergency control technology
based on wide-area response has become possible. Aiming at the inter-area transient instability between
regional power grids,the dynamic characteristics of inter-area tie-line power and its relationship with the
unbalanced system energy are analyzed,and a method of transient stability emergency generator tripping
based on the inter-area tie-line energy prediction is proposed. According to the extended equal area
criterion, the tie-line phase plane of power and angle difference in the oscillation centre is established to
reflect the variation of system transient energy and calculate the emergency adjusting power of tie-line.
During the system operation,the generator tripping sequence table is updated according to the response of
generator to disturbance,the power allocation of on-line generator tripping is calculated based on the
generalized generation distribution factors obtained by off-line calculation,and the emergency generator
tripping scheme with the minimum cost is set. The proposed method does not depend on the complete
wide-area measurements and has high computation efficiency.
Key words: inter-area transient stability; PMU/WAMS; emergency generator trip; EEAC; GGDF



