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Tab.1 Wire erection and parameters of traction network

TR, BRCER HIRHRY CiNEE

SAAH  FLEE - - o) 0 Y A
R4 (PF) LGJ-185 9.5 9.03 0.163 0.462 1 (—4 400,8 500) (9 400,8 500)
7 412 (MW) TJ-95 6.25 474 0.158 0.243 2 (0,7 500)(5 000,7 500)
PEfiZE(CW)  CTHA-120 59 6.3 0.179 0.159 6 (0,6 300)(5 000,6 300)
L (PW)  LGJ120/20 7.60 7.22 0.255 0.462 7 (-3 600,8 000) (8 600,8 000)

(=715.5,1 000)(715.5,1 000)
HHLR) P60 109.1 120.3 0.135 5.048 0
(4 282.5,1000)(5171.5,1 000)

A L (E) TJ-95 6.25 4.74 0.158 0.243 2 (=4 400,500) (9 400,500)
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Fig.4 Relationship between mutual impedance and earth conductivity
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Tab.3 Partial frequency traction network impedance matrix

FHATCHE B Z/(10° Q/m)
0.163+0.731 0.102+0.5981 0.108+0.6131 0.1+0.5961 0.092+0.5581 0.108+0.581
0.102+0.598i 0.194+0.712i 0.089+0.6151 0.092+0.558i 0.079+0.533i 0.093+0.562i1
0.108+0.613i 0.089+0.615i 0.136+0.6611 0.108+0.58i 0.093+0.562i 0.126+0.592i
0.1+0.5961 0.092+0.558i 0.108+0.58i 0.163+0.73i 0.102+0.598i 0.108+0.613i
0.092+0.558i 0.079+0.533i 0.093+0.562i1 0.102+0.598i 0.194+0.712i 0.089+0.615i
0.108+0.581 0.093+0.562i 0.126+0.592i 0.108+0.613i 0.089+0.6151 0.136+0.6611
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Research on High Frequency Impedance Characteristics of
Traction Network

Zhu Ming, Chen Jianyun

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The classical traction network impedance calculation formula use the solid circular wire model and the
Carson series method, but it is based on the power frequency (50 Hz) during the derivation process, which is not
suitable for high frequency calculation. In order to accurately describe the high—frequency impedance character-
istics of the traction network, the hyperbolic cotangent approximation and the Sunde ground impedance calcula-
tion method are used to summarize the calculation formula for the high—frequency impedance of the traction net-
work. Combined with the scientific calculation and simulation of Python, the traction grid of the power supply
arm of the east section of Shanghai—Nanjing Wuxi Substation is used as an example, and the relationship be-
tween the high—frequency impedance of the traction grid and the erection height and earth conductivity is ana-
lyzed. The results show that the conductivity and height of the earth have little effect on the impedance value
under low frequency currents, but the effect of the earth conductivity and erecting height on the impedance of
the traction network at the high frequency, especially when the frequency is higher than 10 cannot be ignored.
In the simulation of high frequency or fast transient, the values of ground conductivity and erection height need
to be accurate.

Key words: traction network impedance; frequency; soil resistivity; erection height



