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Power flow algorithm with cubic convergence
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Abstract: In this paper, multivariate matrix calculation formulations of several Newton-like iterative methods with cubic
convergence are systematically derived for the first time, then applied them into power flow calculation in electric power systems.
Extensive numerical simulations on the test systems that range in size from IEEE14 to 300 buses and a practical life system show that
these algorithms have the excellent convergence characteristics, and more, in the same convergence tolerance, these algorithms need
less iterative numbers than classical Newton iterative method. Especially, algorithm No.1 and algorithm No.5 make the most of the
factorization tables of the Jacobian matrix in each iterative step, so, the speeds of power flow calculation are obviously improved.
Lastly, this paper draws a conclusion that these algorithms are the extension to classical Newton iterative method, and the study of
this paper makes a routine for applying them into electric power systems.
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Tab.1 Iteration numbers of test systems

R IERIREL
Y Newton  AMI AM2 AM3 AM4 AMS5

14 3 2 2 2 2 2
30 4 2 2 2. 2 2
39 4 2 3 3 2 3
57 4 2 2 2 2 2
118 4 2 3 3 2 3
300 5 4 3 3 3 5
703 5 3 3 3 3 4
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Tab.2 Running times of test systems

Wik IBATHY [A]/ms
RE  Newton . AMI  AM2  AM3 AM4  AMS
14 2 31 31 32 47 31
30 63 47 62 62 63 47
39 62 63 63 63 62 47
57 93 78 78 78 63 63
118 78 62 94 94 93 62
300 141 125 129 129 156 156
703 219 203 234 234 265 215
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Fig.1 Convergence process of IEEE118 standard test system
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Fig.2 Convergence process of practical life system
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