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Abstract

The issue of calculating the frequency and impedance responses of the equivalent circuit of trans-
mission tower grounding bodies over a wide frequency range is addressed in this study. A modeling
and analysis method based on the two-port network theory is proposed. By decomposing the
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distributed parameter model of the grounding body into multiple two-port network units, the over-
all transmission T-matrix of the system is constructed using the cascaded transmission matrix
method. This establishes the calculation formulas for the frequency response and impedance re-
sponse characteristics of the equivalent circuit of the grounding body. The Multisim circuit simula-
tion platform is employed to validate the computational results of the proposed method. The re-
search demonstrates that the correlation coefficient between the theoretical calculations and the
simulation results of the frequency response curve exceeds 0.999, indicating accurate calculation
of the frequency response and impedance characteristics of the equivalent circuit of the grounding
body. A theoretical basis for the calculation of frequency characteristics and impedance responses
in lightning protection grounding systems is provided through this investigation.
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Figure 1. Transmission tower grounding electrode equivalent circuit
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Figure 2. Linear two-port current-voltage relationships
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Figure 3. Two-port network partitioning strategy
E 3. ZiwmOMERISAR

3.3. SRR SRR AT E

] 4 Firos AT B S BRI 40 4 BRI A SRS o o T AR I B B, E g
1 RS NIH Rs BUBURIHLE IR Us, S 2 Bema N HLBH Ro. FIAH A 24, R B E U, 5AHRE
U Z B AR R H(13),  DAVPAR FRER ZEAN [RIARZR T (R me SWRAE . o6 T BEBTma N, BesE o 1 285 A RE
Rs [HL VR Us, i 2 R, FIH Zu 240 #HEFHBAEE Ul SRR 1L 2 8 04528 K $(14), @
o T 283 Z 28545 A (5), BIAT 7530 A BT A 2o Atems 52 5 B 5w B 3 i 35 5 S«
7 1 kHz~2 MHz J6 | N 30 OB B EOER £, 38 mUR Ao 1 o A% 3 bR 8 H(w) 5 RSB TL 3 R
B Zin(w)

Figure 4. Equivalent circuit for frequency response and impedance calculation
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Figure 5. Input and output port partitioning strategy
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Table 2. Parameters of transmission tower grounding electrode equivalent circuit
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Figure 6. Case 1: comparative analysis
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