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Fig.1 Model of DEH control system
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Fig.2 Model of hydraulic actuator
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Fig.3 Model of turbine
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Fig.4 Phase-frequency characteristic
curve for different K,
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Fig.5 Characteristic curve of added
damping for different K
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Fig.8 Three-machine nine-bus power system
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Tab.1 Calculated eigenvalues of
negative damping area

Ky, Bzl 9 EH B/ H, B L

. 1 -0.8065 8.4854 13505 0.0946
TG i

2 -0.7321 7.0120 1.1160 0.1038

167 1 -0.6933 85770 13651 0.0806

’ 2 -0.6568 7.1097 1.1315 0.0920

333 1 -0.5845 8.6653 13791 0.0673

’ 2 -0.5839 72026 1.1463 0.0808
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Tab.2 Calculated eigenvalues of
positive damping area

Ky B S HEHS BR/Hz BHJELE

N 1 -04710 20840 0.3317 0.2204
Je i

2 -0.5538 23712 0.3774 0.2274

16.7 1 -0.4938 2.1195 0.3373 0.2269

’ 2 -0.5808 24346 0.3875 0.2321

333 1 -0.5153 21558 0.3431 0.2325

’ 2 -0.6046 25007 0.3980 0.2350
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Fig.9 Time-domain simulative curves of
negative damping area
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Fig.10 Time-domain simulative curves of
positive damping area
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Influence of turbine governor parameters on power system damping
WANG Guanhong, HUANG Xing
(China Electric Power Research Institute,Beijing 100192, China)

Abstract: The mathematical models of turbine governor are established and simplified for the stability
calculation of power system. The frequency domain analysis and time domain simulation indicate that different
parameter configurations of turbine governor have different influences on power system,increasing or
decreasing its damping. The magnification change has no influence on boundary frequency while the
nonlinearity of damping,time constant and pure time delay are its main influencing factors. The impact of
turbine governor on the damping characteristic of power system can be determined by the sign and magnitude
of the added damping coefficient. The boundary frequency is the main criterion to evaluate the damping
characteristic of governor. When the oscillation frequency is close to the boundary frequency,the added
damping coefficient is nearly 0 and the impact of turbine governor on system can be ignored,otherwise,it
should be considered. The results of slight disturbance analysis and time-domain simulation for three-machine
nine-bus system verify the correctness of theoretical analysis.

Key words: turbine governor; boundary frequency; damping characteristic; power system



