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(57) Abstract: A hybrid electromagnetic transient simulation method suit-
able for real-time simulation of a microgrid. The biggest feature of the
method is the combination of the traditional nodal analysis method (NAM)
and the highly parallelized latency insertion method (LIM). Therefore, a mi-
crogrid is divided in a filter of a distributed power generation system to form
a LIM network comprising power distribution lines and a plurality of NAM
networks comprising the distributed power generation system. The NAM
networks are simulated by the traditional NAM. The LIM network is simu-
lated by the LIM, and in the initialization phase, an association matrix and
four diagonal matrices comprising line parameters used in the LIM network
simulation are formed according to the microgrid line topology and parame-
ters. In the main simulation loop, the LIM network canbe solved simultane-
ously with the plurality of NAM networks, so as to improve the parallelism
of the microgrid simulation. In addition, the diagonal matrix multiplication
is mainly used for the calculation of the LIM network simulation solution,
so that the computational burden of the NAM during solving complicated
network equations is reduced, thereby improving the simulation efficiency.
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