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Fig.1 A linearized ¢,—cj; model of one
-machine infinite-bus system
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Tab.2 Eigenvalues of the electromechanical mode in the testing system(x.=0.5 p.u.)
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Analysis of synchronous generator electromagnetic torque

based on visual linearized model
LIU Xian-lin',LIU Zhuo?,L.OU He - gong'
(1. Zhengzhou University,Zhengzhou 450002 ,China;
2. Harbin Institute of Technology,Harbin 150001 ,China)

Abstract: In traditional formulas of electromagnetic torque coefficients for the damped synchronous

generator ,the mutual inductance between d - axis damping winding and excitation winding is neg -

lected and the effect of AVR (Automatic Voltage Regulator) is not considered. To improve the com -

puting accuracy and better understand their effects on unit stability,some formulas of electromagnetic

torque coefficients are founded by applying small oscillation method,which is based on the ¢;—cp

model of single - machine infinite - bus system and considers effects of AVR and mutual inductance.

Based on formulas,the electromagnetic torque is divided into inherent part and controlled part

according to whether it is related to AVR. Effects of ¢ - axis damping winding,d - axis damping

winding and main excitation regulating channels

on synchronizing capacity,especially damping

capacity ,of generator unit,and the mechanism of low -frequency oscillation are analyzed in detail. It

is achieved that,AVR always weakens the unit damping;q -axis winding damping is enhanced under

AVR while d - axis winding may supply negative damping;the augment of external reactance and

active power load reduces the inherent damping;the damping weakened by AVR is related to AVR

gain and increases with the inherent damping decreasing. The calculating formula of equivalent

damping coefficient of k&, — ks model is introduced according to the difference of damping torque

coefficients between c¢;—c;; model and Phillips-Heffron k—ks model.

Key words: power system; low frequency oscillation; electromagnetic torque; linearized model



