537 % M1
2017 429 H 30 H

H BNl T o ok
Proceedings of the CSEE

\ol.37 Supplement  Sep.30, 2017
©2017 Chin.Soc.for Elec.Eng. 55

DOI: 10.13334/j.0258-8013.pcsee.170921

N EHS: 0258-8013 (2017) S-0055-08

ETA5%EE LU S REATEE

RESES: TM 744

ERERY

BNRGHRE L
B, ERE, RAL

(X F R A TAEFIR, s T 310027)

Power Flow Algorithm Based on an Iterative Method With Incomplete
LU Decomposition Preconditioning
TANG Kunjie, DONG Shufeng, SONG Yonghua
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: With the increment of scale of power system,
the requirement of speed and real-time of power flow
calculation becomes stricter. In order to meet the demand of
large scale power flow calculation, based on the theory of
Krylov subspace, an iterated algorithm with incomplete LU
decomposition preconditioning was proposed to solve large
scale sparse linear equations in the process of power flow
calculation. This algorithm used CPU-GPU heterogeneous
computing architecture to divide itself into two parts processed
by CPU and GPU respectively based on their different features,
in order to fulfill fast solution. GPU was used for parallel
processing of the most intensive calculation solving of linear
equations, and CPU was used for other steps of this algorithm.
The numerical results show that, the algorithm proposed is of
high efficiency, stable convergence performance, fast
convergence speed. Compared with traditional power flow
algorithm based on LU decomposition, it has obvious
advantages in large scale system, which can meet the needs of
online flow calculation of large scale power grid and has the
value of engineering application.

KEY WORDS: Krylov subspace; incomplete LU
decomposition preconditioning; large scale sparse linear
equations; power flow calculation; CPU-GPU heterogeneous
computing architecture
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Fig. 1 Comparison of computation time between
traditional algorithm and algorithm in this paper
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Fig. 2 Convergence analysis of the algorithm
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