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Study on the Frequency Characteristic of Low-Frequency Oscillation Mode Under
Large-Area Mode Formed by Interconnection of North China Power Grid With

Central China Power Grid and East China Power Grid

GAO Lei, ZHANG Wenchao, PU Jun, ZHAO Hongguang, GUO Qiang, BU Guangquan
(China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: Taking the project interconnecting North China
Power Grid with Central China Power Grid and East China
Power Grid as the research background, the frequency
characteristic of low-frequency oscillation mode of the
interconnected power grids is studied. Firstly, based on the
features of actual networks a equivalent system model of the
interconnected power grid is built and the effectiveness and
accuracy of this equivalent system are verified by testing data
of actual power networks; then based on the built equivalent
system, by means of combining theoretical analysis with
numerical simulation the frequency characteristic and
impacting factors of the dominant oscillatory mode of the
interconnected power grids are studied. Study results show that
the scale of the interconnected grids and the increasing
expansion of the interconnected area are the root cause leading
to the decrease of oscillation frequency under dominant mode.
The excitation windings, excitation systems of generators and
power system stabilizers are important factors causing further
decrease of oscillation frequency under the dominant mode.

KEY WORDS: dynamic stability; dominant oscillatory mode;
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Fig. 1 Two area interconnected system
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Fig. 2 “San-Hua” equivalent system
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Tab.1 Equivalent system test of
“San-Hua” synchronization grid
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Tab.2 Dynamic performance analysis results of
“San-Hua” synchronization grid
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Tab. 3 Leading oscillation mode analysis results of
“San-Hua” equivalent system
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Tab. 4 System capacity impact on frequency
characteristic of leading oscillation mode
REREIGW T IR PGz e
01  -0.1522+j0.6637 0.1056  0.2235

0 B2 -0.3225+j1.2083  0.1923 0.2579
500 Bix1 -0.1331+j0.5818  0.092 6 0.2230

B2  -0.2724+j1.0867 0.1730 0.2431
600 i1 -0.129 2+j0.5577  0.088 8 0.2257

i 2 -0.2543+j1.0352 0.1648  0.2386
0.1 Hz (TR R, HRAREMA,
SRR . BEAh, DR 0] 2 i Ho U 2 B
SRR IESIR, W 2 TIRRAERSUY S,
Rl Spy TR £ ~\JUS,+1/S, , F PR BN AE iIME & FT 401,
2 RYEEAIE LN, 3535 IR
R F A B 0 TR ) 3 St i
FHEZ, # 56 4T RASH G R
SRR AR SR 5 SR (S AT 4 . Serh
X 26 7 M Hh 19 5 o e o9 [ A P s e 6738
Al L 5 A A R T 5 (L
% 5 gt lb-terp A S R, RS
¥ SR AR K IR IR A M 0. b1
P AN 1R, RGE SHRSRL A W
BT, THERIREEZ 21%; SEAL—SE RS T
B LR, R RGP R, R
PPN 0.066 8, N FRMEEL) 28%, HFAb-HAR
BRI IR AN, T IRIEIE 2 8%.

F5 d-LhRFHR BN ESEXNEN M
Tab.5 System impedance impact on frequency
characteristic of leading oscillation mode for
interconnection of North China Power Grid with
Central China Power Grid
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Tab. 6 System impedance impact on frequency
characteristic of leading oscillation mode for
interconnection of North China Power Grid with
East China Power Grid
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Tab. 7 Excitation winding impact on frequency
characteristic of leading oscillation mode
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Tab. 8 Excitation system parameter impact on
frequency characteristic of leading oscillation mode
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Tab.9 Power system stabilizer parameter impact on
frequency characteristic of leading oscillation mode
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