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Development of Dynamic Simulation Method for Power System
Including Short Term Electric Phenomena
-Application of ETDRK Method with Superior Numerical Stability-

Shuhei Kawamura, Hideo Koseki and Naoyuki Uchida

Abstract

Conventionally, an explicit method such as the classical Runge-Kutta method has been used in dynamic simulation. In
recent years, power electronic devices with fast control response such as renewable energy sources are increasingly introduced
to power system. When it is simulating these short term electric phenomena in Root Mean Square (RMS) simulation domain,
numerical instability can be the problem. This paper describes a new RMS simulation method improved numerical stability
using Exponential Time Differencing Runge-Kutta (ETDRK) method. The ETDRK is a class of exponential integrators, where
the linear term of a differential equation is treated exactly, while the non-linear term is numerically integrated. The effectiveness
of the proposed method verified by numerical simulation using the IEEJ EAST-10 benchmark power system model. The results
showed that the proposed method is outperformed the classical Runge-Kutta method in terms of numerical stability and

precision.
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