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ABSTRACT
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- When studying the crosstalk of long-distance owerhead transmission lines, Finite Difference R Two-conductor step signal model It can be seen from Table that
Ime Domain (FDTD) method is limited by Courant Friedrichs Lewy (CFL) stability conditions. the simulation time of the two-
The improved method breaks through the limitation of CFL, but the accuracy can be reduced. B R I R two-step CN- step CN-FDTD of the same
his paper proposes a new high-precision method that breaks through the unconditional stability. EDTD model is 5 times shorter than that
By solving the transmission line equation, the electromagnetic field changes caused by the field- of the EDTD and 2 times shorter
Iipe crosstalk of the transmission line are directly solved. Combining the _Crank-Ni_co_Ison (CN) R 0.805 0.353 0.154 than that of the ADI-EDTD .
difference method and the two step FDTD method, the two step Crank-Nicolson Finite : : :
Difference Time Domain algorithm (two-step CN-FDTD) is proposed. This algorithm is of great
significance to the study of long-distance transmission line crosstalk because of its good _ _ o
adaptability and accuracy. 2. Multi-conductor overhead lineverification
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S The two-step CN-FDTD and the ADI-FDTD, FDTD curve fits well, and the crosstalk

error iIs less than 1%, but the space step and time step of the two-step CN-FDTD and ADI-

,Iﬂ) RA7 ('V—é\zq I(z.+Az,t) FDTD are selected larger. The simulation time is shorter and the efficiency is higher.
t t Transmission line equation: o s S It can be seen from Table that the
N (2,1) 520 model | Multi-conductor Gaussian signal mode simulation time of the TWO-STEP
V(z,1) GAz - CAzZ  V(z+Az}) » P RI(z,t)+L . 0 (1) CN-FDTD of the same model is 2
method | FDTD | ADI-FDTD two-step CN- times shorter than that of the FDTD.
ol (z,t) oV(z,t) FDTD For longer-distance overhead lines,
. . +GV (z,t)+C =0 (2) R
A7 0Z ot the number of grids divided by the
) " time/s | 1.456 0.628 0.683 FDTD will increase sharply,
reducing computational efficiency.

For the inter-coupling one-dimensional partial differential wave equation system, it is found

Crosstalk voltage at different locations of overhead lines
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that there will be a sharp attenuation of the signal in the process of solving using the pure 04
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Implicit scheme after theoretical derivation and a large number of sm|1ulat|on experiments. o som | |1t can be seen from the figure that

Therefore, one time iteration step is divided into two time steps evenly. - \ zsom| | the near-end crosstalk amplitude of
The iterative equation of the voltage current is obtained according to the time period of n  n 2000m a long-distance overhead multi-

+1/2and N + 1/2-N + 1. conductor transmission line is the

According tothe n— n+ 1/2 and n + 1/2— n + 1 two time periods, the iterative equation is % largest. As time and distance change,
obtained. % the crosstalk voltage gradually
, , , 1-Gat/4C decreases. This Is due to the
V"2 = CvaxV,! —Cvb x| 12 — 197 |-Cvbx| 10, - 11, | (3) Cva= 11 Gat/4C distortion and attenuation of the
IACA voltage waveform caused by the loss
oz =Ciax 1}, - Cibx | VI¥2 -V | -Cibx |V, -V" | (4) __2l/4CAz | ofthe metal wire itself and the loss
1+Gat/4C of the ground impedance caused by
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n+ n+ - n+ n+ - n+ n+ - At/4I—AZ
liv, = Ciax 11777 — C|b><[Vk+11 -V, 1]—Clb><[vk+11/2 -V, ]/2} (6) Cib= T+ RaU/4L CONCLUSIONS

In this paper, the FDTD will be restricted by the stability conditions of CFL, leading to the
problem of large calculation amount and low calculation efficiency in the process of long-
distance transmission line simulation, and the unconditionally stable two-step CN-FDTD is used

1. An ideal double conductor transmission line verification to solve the problem. The TWO-STEP CN-FDTD can choose the advantages of larger time step
60 .  Load terminal voltage waveform _ . 08 . Power source current waveform . and space step, which is very suitable for the simulation calculation of long-distance overhead
- moLrOTD . -, | wire beam crosstalk. Therefore, within the acceptable crosstalk error range, this method greatly
507 = e = = wostep CR-EDTD reduces the simulation time, and the calculation efficiency is improved. The high-precision
P ‘ method proposed in this paper has important reference significance for the research of long-
- ' os | distance transmission lines.
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