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Tab.1 Dominative oscillation modes of

G at fault 1

f./Hz a, A, E,  E/IE
0.5896 -02148 02576 11.6980 0.4470
09188 -0.1578 02520 15.1531 0.5630

F2ME2 TG EERFER
Tab.2 Dominative oscillation modes of
G5 at fault 2
fi/Hz 9, A, E;
0.5896 -0.2151 0.1984
0.9190 -0.1559 0.0750
1.0125 -0.1825 0.6557

E./2E;
8.9973 0.1870
4.5572  0.0950

34.6377 0.7180

8.0
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Fig.3 Active power of G; for
different fault points
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Tab.3 Damping torque coefficient for different
oscillation modes of G5 at fault 2

fi/Hz A5/ (°) Aw;/ (rad-s™) AP, D,

0.5896 1.1549-j7.6158 0.2545+j0.0553 0.0262-j0.0949 14.8080
0.9190 0.2867-j0.5367 0.0547+j0.0270 0.0391-j0.0640 22.2975
1.0125 2.8558-j3.3319 0.3487+j0.3116 0.4623-j0.4649 31.2394
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Tab.4 Sensitivity of oscillation mode to
damping coefficient

B f/H ZSHETEE ZS5HTHA/C)
1.0125 0.9975 263.5622
2 09190 0.0547 269.4987
3 0.5896 0.1022 89.0670
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Tab.5 Attenuation factor of dynamic curve
for different models of Gs

;
fis Hz AR LR
0.5880 -0.2151 -0.2174
09175 -0.1559 -0.1574
1.0125 -0.1825 -0.1868
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Fig.4 Dynamic curves for different models of

Gy at fault 1
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Fig.5 Dynamic curves for different models of
G at fault 2
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Analysis of equivalent damping coefficient for simplified model
of synchronous generator
YU Yiping',SONG Zhongpeng®,JU Ping',JIN Yugqing',QIN Chuan'
(1. Research Center for Renewable Energy Generation Engineering of Ministry of Education,Hohai University,
Nanjing 210098, China;2. NR Electric Co.,Ltd.,Nanjing 211102, China)
Abstract: By the comparison between simplified and detailed generator models,the mathematical expression
of damping torque coefficient is deduced for the simplified model of generator in single-machine infinite
system. Prony method is adopted to analyze the oscillation mode of generator according to its changes in
active power,power angle and angular speed after disturbance,and the corresponding damping torque is
calculated. The damping torque coefficient of simplified generator model is determined according to the
sensitivity of oscillation mode to the damping torque coefficient of practical model. The rationality of the
proposed method is verified by the case study for single-machine infinite bus system and TEEE 39-bus
system.

Key words: synchronous generators; models; damping coefficient; Prony analysis; sensitivity analysis



