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Fast and direct power flow algorithm for distribution
network with distributed generation
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Abstract: A fast and direct algorithm is proposed,which can effectively deal with looped network and
distributed generation. The node-branch incidence matrix with natural number is used to form the sparse
hiberarchy matrix,which is then used to directly achieve the rapid matrix back/forward sweep calculation.
The loop branch of looped network can be introduced into the direct solution procedure and the
compensation is not necessary. The internal combustion engines or gas turbines with synchronous generator
are treated as PQ node in power factor control or PV node in voltage control;the distributed generations
with voltage-controlled inverter as paralleling device are treated as PV node;the photovoltaic power
generation system or energy storage system with current-controlled inverter as paralleling device are treated
as PI node;the wind turbine with induction generator or synchronous generator without excitation control
are treated as load node with static characteristics. Several normal IEEE examples are tested and the
results show that only the PV-node distributed generation will introduce some impact on the convergence
speed.
Key words: hiberarchy matrix; back/forward sweep method; sparse matrix manipulation; distributed gene-

ration



