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TR E

Conservation optimization of affine harmonic power flow based on Hessian matrix
SHAO Zhenguo'?,TANG Weikun'?,ZHANG Yan'?,HUANG Gengye'">
(1. College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350108, China;
2. Fujian Smart Electrical Engineering Technology Research Center,Fuzhou 350108, China)

Abstract: Aiming at the problem that large conservation exists in the calculation results of traditional affine
harmonic power flow,a conservation optimization method for affine harmonic power flow is proposed. Firstly,
the power flow equation of power grid is established and solved by Newton-Raphson algorithm,and Newman
series is adopted to convert the inverse operation of affine matrix into multiplication operation in the calcula-
tion process. Secondly,the conservative degree is defined as a quantitative index of conservation. With the
completeness as the constraint condition and the minimum conservative degree as the optimization target,
the optimal approximation of affine multiplication is solved based on Hessian matrix. Finally, the optimal
approximation of affine multiplication is used for affine harmonic power flow calculation. The simulative re-
sults of TEEE 30-bus system show that,compared with the traditional algorithm,the calculation results of the
proposed method are less conservative.

Key words: affine harmonic power flow; conservation; affine multiplication; affine matrix inverse operation;

Hessian matrix
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% ALDG BITEH
TableAl Operation parameters of DG

HMTH QRS CRIRIES T
6 0.21 0.052
18 0.18 0.045
24 0.15 0.039

X BRI AR ALE.

% A2 DG IERESH
TableA2 Harmonic spectrum parameters of DG

BWRAH  BRERESER  MA/(°9)

6 0.10 20
8 0.07 30
10 0.05 37
12 0.06 42
14 0.09 56
15 0.07 67
19 0.10 7

#* A3 DG IZ1TEH
TableA3 Operation parameters of DG

HATRURS BUHR TR

18 0.21 0.052
19 0.18 0.045
20 0.15 0.039

E RPN LE,
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