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Fig.1 Amplitude-frequency response curve of

14-order Butterworth low-pass filter
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Fig.2 Comparison of electromagnetic power and

slow-varying power
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Fig.3 Disturbance event with change amplitudes of

rotation speed and power satisfying requirements
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Table 1 Online parameter identification results of

generator motion equation
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Table 2 Comparing identified values to

designed values of rotational inertias
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angle speeds
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Online parameter identification of generator motion equation based on
PMU and slow-varying power
DUAN Gang',LI Haifeng’, WU Erke',LOU Xiaonan',LIU Gang'
(1. Beijing Sifang Automation Co.,Ltd.,Beijing 100085, China;
2. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)

Abstract: Since the mechanical power of generator cannot be directly measured and the electromagnetic
parameters vary greatly due to different dynamic processes,the parameters of the motion equation cannot be
accurately identified in the integrated parameter identification of generator set. The concept of slow-varying
power is proposed, and the parameters of generator motion equation are identified independently based on
PMU (Phase Measurement Unit) data. Firstly, the motion equation of generator is transformed so that the
measured electromagnetic power is composed of slow-varying power and fast-changing power,in which the
slow-varying power is composed of unmeasurable mechanical power and constant power,and the fast-chan-
ging power is expressed by the motion parameters to be identified and the measurable rotating speed.
Then, a low-pass filter is used to obtain the slow-varying power curve from the measured electromagnetic
power, so as to transform the motion equation with unmeasurable variables into the identifiable equation
with the parameters to be identified as the unknown quantities. The practical application results show that
the proposed method can reduce the identification errors caused by not considering the variation of mechani-
cal power in parameter identification or considering the linear relationship existing between the variation of
mechanical power and the deviation of rotating speed.

Key words:moment of inertia;damping coefficient; PMU;low-pass filtering;electric generators; parameter identi-

fication ; slow-varying power
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Fig.A1 Valve position, regulation stage pressure and active power of generator measured by PMU

3220
31604
&
E 3100+
=
i
#
3040
2980 r T T |
Q 12 24 36 48
BFiE)/s
B A2 2 SH14A 100%8 AT i iR 4%
Fig.A2 Speed curve of 100% load shedding test for Unit 2
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Fig.A3 Acceleration curve of 100% load rejection test for Unit 2
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