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Static voltage stability analysis considering the influence of pump loads induction motor
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Abstract: In order to consider the influences of induction motors with pump loads on the static voltage stability of
distribution networks more accurately, a load model of an induction motor is established, which combines the T-type
equivalent circuit of induction motors with the mechanical characteristics of pump loads. The model is incorporated into
the power flow computation of distribution networks, then the back/forward sweep method is used to solve the power
flow. Furthermore, the proposed load model is adapted for Continuation Power Flow (CPF), and an equivalent load model
of a number of identical induction motors with pump loads is deduced, the load model is used to analyze the effect of
continuous load growth on the static voltage stability of the distribution networks. IEEE 33-bus test system is used to
verify the proposed model and method, and the results are compared with the ones acquired with the CPF method with
constant power factor load mode. The simulations verify the validity and effectiveness of the proposed method, and show
that the static voltage stability margin with the load model proposed in this paper is less than that with the constant power
factor load model, the proposed load model is more approximate to actual engineering conditions.
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Fig. 1 Induction motor T-type equivalent circuit
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Fig. 5 Structure diagram of 33 node distribution system
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