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10 000 000 63.843 0.838 3 Fig.2 Finite element simulation results of rail

frequency parameters
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Tab.3 Impedance matrix at partial frequency
LIE T FELCHE B Z/(€/km)
0.30+1.30i 0.10+0.561 0.10+0.561 0.10+0.451 0.10+0.491 0.10+0.461
0.10+0.561 0.24+1.091 0.10+0.551 0.10+0.491 0.10+0.561 0.10+0.501
0.10+0.59i 0.10+0.551 0.16+0.70i 0.10+0.461 0.10+0.501 0.10+0.51i
10 0.10+0.45i 0.10+0.49i 0.10+0.461 0.30+1.30i 0.10+0.56i 0.10+0.56i
0.10+0.49i 0.10+0.56i 0.10+0.50i 0.10+0.56i 0.24+1.09i 0.10+0.551
0.10+0.46i 0.10+0.501 0.10+0.51i 0.10+0.56i 0.10+0.551 0.16+0.70i
11.07+99.33i 10.07+26.47i 10.41+25.10i 9.58+16.24i 9.71+20.07i 9.45+18.54i
10.07+26.47i 10.52+79.55i 10.17+25.41i 9.71+20.071 9.81+27.451 9.66+21.841
10.41425.10i 10.17425.411 11.09+36.751 9.45+18.54i 9.66+21.84i 9.30+23.48i
10000 9.58+16.24i 9.71+20.07i 9.45+18.54i 11.07+99.33i 10.07+26.47i 10.41+425.10i
9.71+20.07i 9.81+27.451 9.66+21.84i 10.07+26.47i 10.52+79.55i 10.17425.41i

9.45+18.54i 9.66+21.84i 9.30+23.48i 10.41+25.10i 10.17+25.41i 11.09+36.75i
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Fig.3 The calculation results of phase mode Fig.4 The calculation results of phase mode

transformation matrix of LM algorithm transformation matrix of NR algorithm
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Wi 4 /Hz PSR

0.043+0.006i 0.009+0.0744 0.216-0.178i -0.413+0.048i 0.623-0.1251 0.307+0.0621

0.064+0.006i 0.025+0.047i —-0.716-0.056i -0.197-0.042i 0.183-0.331i -0.585+0.009i

0.703-0.0011 0.712-0.0031 -0.010+0.1601 0.544+0.0221 -0.519-0.268i 0.265-0.0531

% 0.043+0.006i -0.009-0.0741 -0.216+0.178i -0.413+0.048i -0.623+0.125i 0.307+0.0621
0.064+0.006i -0.025-0.047i 0.717+0.056i -0.197i-0.042i  -0.183+0.331i -0.585+0.0091
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0.038-0.007i 0.155+0.133i 0.142-0.134i -0.161-0.082i -0.451-0.107i -0.611+0.023i

0.064-0.0031 0.198+0.2611 0.190-0.1071 -0.439+0.0441 0.550-0.0771 0.356+0.118i

0.703+0.0011 0.730-0.099i -0.690-0.057i 0.539+0.011i -0.108+0.056i 0.193-0.148i

> 000 0.038-0.007i -0.155-0.133i —0.142+0.134i -0.161-0.082i 0.451+0.1071 -0.611+0.023i
0.064-0.0031 -0.198-0.2611 —-0.190+0.1071 -0.439+0.0441 -0.550+0.0771 0.356+0.118i

0.703+0.0011 -0.730+0.099i 0.690+0.057i 0.539+0.011i 0.108-0.056i 0.193-0.148i
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Calculation of Phase Mode Transformation Matrix for Traction Net-
work Considering Line Frequency Parameters

Le Guo, Lin Zhiming, Chen Jianyun, Liu Siran

(School of Electrical & Automation Engineering, East China Jiaotong University, Nanchang 330013, China)
Abstract:In view of the fact that the existing phase mode transformation matrix can not satisfy the decoupling
calculation of the multi—line system of the traction network with the line frequency parameters, this paper pre-
sented a method of calculating the phase mode transformation matrix, i.e. the approximate iteration of the eigen-
vector was realized by the LM (Levenberg—Marquardt) algorithm based on the mathematical relationship between
the eigenvector and the eigenvalue. The research results show that the smooth continuity of the phase mode
transformation matrix in the frequency domain can be guaranteed, and the feasibility and accuracy of the method
are verified through the phase velocity obtained by other phase matrix transformation methods.

Key words: traction network; frequency parameters; phase mode transformation matrix; LM algorithm



