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Continuation-Based Quasi-Steady-State Analysis Incorporating
Multiplicative Load Restoration Model

A
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(Hwachang Song and Venkataramana Ajjarapu)

Abstract : This paper presents a new continuation-based quasi-steady-state(CQSS) time-domain simulation algorithm
incorporating a multiplicative aggregated load model for power systems. The authors’ previous paper introduced a CQSS
algorithm, which has the robust convergent characteristic near the singularity point due to the application of a continuation
method. The previous CQSS algorithm implemented the load restoration in power systems using the exponent-based load
recovery model that is derived from the additive dynamic load model. However, the reformulated exponent-based model causes
the inappropriate variation of short-term load characteristics when switching actions occur, during time-domain simulation. This
paper depicts how to incorporate a multiplicative load restoration model, which does not have the problem of deforming
short-term load characteristics, into the time simulation algorithm, and shows an illustrative example with a 39-bus test system.
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Fig. 1. Anexample of long-term instability by load restoration.
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Fig. 2. One-line diagram of new england 39-bus system.
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Table 1. Model parameters for dynamic load models.
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Table2. Bus 21’s parameters at the initial and right after two

outages.
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Fig. 7. zpma and dVp after the additional outage.
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