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Model of speed control system
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Fig. 2 Single-machine system control block diagram
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Fig. 3 Influence of governor control parameters K, and

K; on system damping ratio

A O O P L L 1 2 B
b 4 J0 B I DB T, L AE 4 kR N
KK, T, FREME LG, b K, =
1.5, WTELR I, Y T, Fe/ANe e 0 1 e
191 25 4075 1 % 2R 55 1O B AR T 55 2 T, 3
WK J R T B T e R Mt T,

8 8
0.6
X 6 X6
0.4
4 4
0.2
2 2 0

0.1 02 03 04 05 0.1 02 03 04 05

T, T,
(a) MEER (o) FEE
B 4 $%3% NE L A i) 3 R 4 BE B LE RO R0

Fig. 4 Influence of relay response time constant

on system damping ratio
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Analysis of Ultra-low Frequency Oscillation Mechanism of

Hydraulic Turbine Governor Under Different Control Modes
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Abstract: With the transformation of the southwest power grid with a high proportion of hydropower into an UHV
AC-DC network structure, ultra-low frequency oscillations have occurred in the power grid. According to the characteris-
tics of the hydropower unit governor. a small disturbance model of the hydropower unit was established. The impact of
various parameters of the hydropower unit governor on the system stability in primary frequency modulation was dis-
cussed by using the eigenvalue analysis method, and the power mode and the opening mode were compared. Finally, the
impact of the opening mode and the power mode with AGC was studied. The results show that the parameter adjustable
range of the opening mode is larger than that of the power mode, but it is more easily affected by AGC. This study lays
a foundation for further research on suppression methods of ultra-low frequency oscillations.

Key words: Southwest China Power Grid; water turbine governor; ultra-low {requency oscillation; primary frequency

modulation; AGC





