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ABSTRACT: Aiming at the convergence problem of Newton-
Raphson (NR) method and holomorphic embedding load-flow
method (HELM) in the case of large system and heavy load, in
this paper, an adaptive restart three-phase load flow method
based on holomorphic embedding (ARHELM) is proposed.
First, the classical three-phase HELM is used as the initial
model of power flow calculation. The no-load state which is
easy to obtain is taken as its germ. Then, the flexible
three-phase HELM power flow algorithm model is derived and
used as the power flow calculation update model after the
classical HELM restart, which can arbitrarily select the germ to
restart the power flow calculation. Next, aiming at the problem
of slow convergence and non-convergence in the process of
power flow solution, different adaptive restart mechanisms are
proposed to improve the calculation efficiency and ensure the
reliability of the results. Finally, the proposed algorithm is
compared with the NR method, classical HELM, and the fast
and flexible holomorphic embedding power flow method
(FFHELM) using the IEEE 33-bus, modified IEEE 123-bus,
and Case 1152 systems. The good convergence performance of
the proposed algorithm in large power grid, heavy load and
ill-conditioned system is verified.

KEY WORDS: holomorphic embedding load-flow method;
three-phase power flow; adaptive restart; distribution network
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