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Abstract

By use of symbolic factorization based on elimination tree theory and improved LU
numerical decomposition algorithm based on sparse vector method, the efficiency of
power flow calculation by Newton-Raphson method is improved. In this paper, firstly
the elimination tree theory is introduced in brief, and the structure of Jacobian matrix is
determined by use of symbolic factorization; then by use of sparse vector method each
column of lower triangular matrix L and each row of upper triangular matrix U are
solved. Comparing with traditional LU numerical decomposition algorithm to solve each
row of lower triangular matrix L and each column of upper triangular matrix U, the
proposed method is easy to program and efficient In addition, the structure symmetry
of Jacobian matrix and the experience of compiler optimization are also adopted in this
research, it makes less required memory for the proposed algorithm and higher
calculation efficiency. The superiority of the proposed method is validated in actual
power system.
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