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ABSTRACT: When dealing with the numerical oscillation in
electromagnetic transient simulation, a lower order numerical
integration switched may lead to a larger numerical error.
Based on the butcher tableau, firstly, the accuracy and stability
of the critical damping adjustment method are studied and a
3-stage diagonally implicit Runge-Kutta(3S-DIRK) formula is
proposed. This formula is composed of 4 methods with
different advantages suitable for different electromagnetic
transient situations. Then the simulation strategies are given by
switching among these 4 methods to solve the electromagnetic
simulation problems. The accuracy of the proposed 3S-DIRK is
no less than 2nd order during the whole calculation, and its
L-stable property can eliminate the numerical oscillation and
moreover can calculate in variable steps. The equivalent circuit
of the linear components is derived, illustrating the application
of the 3S-DIRK method. Finally, 2 cases are listed to verify the
effectiveness and advantages of the 3S-DIRK method.
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