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Influence on assessment of transient voltage stability by induction motor model
and mechanical torque parameters

LI Jia"2, LIU Tian-gi', LI Xing-yuan', XING Da-peng’, HE Li’
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Abstract: Based on three-order induction motor load model and considering different mechanical torque, a method for calculating
critical clearing time under rapid assessment is presented. The effect on critical clearing time by rotor winding electromagnetic
transient characteristics and mechanical torque parameters is analyzed. The proposed method improves the accuracy of induction
motor load model, and the time index can be calculated more simply so that this method can be used in dynamic security assessment
system as a computational engine. The simulation result of IEEE30 bus system shows that the power of mechanical torque benefits
the transient voltage stability of load nodes, and the electromagnetic transients in rotor winding harm the transiet voltage stability; the
effect of model accuracy on critical clearing time is smaller than that of mechanical torque parameters.
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Fig. 1 Quasi steady state equivalent circuit of the induction
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Fig. 2 Transient equivalent circuit of three order induction

motor model
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Fig. 3 Torque slip curve of induction motors
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Table 1 Induction motor parameters
R X R Xm R; X; Ti/s
0 0.18 0 3.499 1 0.02 0.12 2
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Table 2 The critical clearing time comparison of different

mechanical torque in three-order induction motor model
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3 0.3829 0.4128 0.443 5 0.4742
4 0.3036 0.3317 0.3458 0.3739
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Fig. 5 Responses of transient voltage of bus 3 and bus 4 when

clearing time is 0.34 s in method
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Fig. 6 The UEP comparison between constant mechanical

torque and higher mechanical torque
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Table 3 The critical clearing time comparison of different

mechanical torque in simple induction motor model

W (s

TR

THEEH A L SRR
3 0.3894 0.4182 0.4472 0.4758
4 0.3104 0.3294 0.3486 0.3676
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Fig. 7 Electromagnetic torque of three-order induction motor

model under third mechanical torque
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