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Fig.1 Tower structure and multi-surge
impedance model
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Fig.3 DC tower and its equivalent model
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Fig.4 Vertical conductor infinitesimal
element and its biconical antenna model
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Fig.5 Vertical infinitesimal equivalent
radius of tower body
HAERCER N
= = (1)

g WIS FER SRR AR s NIE TR S8R H

AR R s h o S HAROT AL R R
USRS v A L I8 1) P, 37 G 37 i B A BR
HAEBRR (r,0,0) FHIFRR N
H, = Aye #/(rsing)

E,=/u/cH,

E =E,=H,=H =0 (12)
= w/ue
A R RBEAL; B A ADLH B, & 53 5 R 48

SN RIS B HGH,, Hy, H R E,, E,,
E_ 4 S0 BRI AL b 2% R 038 D S
B, P OT AR T, HH R U AT R R
R
U= jE o (13)
.0, WHETE RERHE M ) — 2 s m/2 S XUE R 2R 1%
FrLk 5 U 9 £ QP 4(b) TR
e R FR I A T i BT £
= fﬂerequD (14)

e (12) A (13) A (14)  fL 752 -

U= ﬁAOe_jﬂ'ln[cot(i) ] (15)

I =2mA ™ (16)
ez =0 (15) A= (16 ) R 75 2 5] HE K 2k A4 431k
ISE_?):TJ Z():
u 1
ZO_T o ln[cot( )] (17)

MRIEIL R AR -

COt(@l)ZA/(h+p)2+rfq+(h+p) (18)
B8 LA(17) PG
\/7 JT
\/7 «/(h+P) + 1 +(h+P)
21 +h
Z, +Z‘ (19)
Zc_i g I E g (20)
2N e Teq
, L V) e+ (it p)
b2 e h* +r.7 +h
(21)
PR A5 %8 H AR A JL A LR L, JLAf 2R

CANF



58 & AH) ALK

{Lc = \/l;zc (22)
Co =pe (L)
W) S LR -

Ly = /lEZE (23)
b R SRR H BEL 2353 A

L, =Re L

{RE =— wlm L. (24)

PR S A 3L 4 o 0L TR N 2 77 A A IR A
RNl e R R VAN N N X N S B 7Y e U e i

x1 FENTISH
Table 1 Part of tower parameters
HH Bl e Bl
e 73 FRAREL 4
BB/ (Q-m™)  9.09x1077 || BAMEE/m 0.1
g%/ (Hom™)  4mx107 R EEE/m 10.73
LA/ (Q-m) 30 e/ IME)#E/m 3.0

R2 ZHMARERSHEE

Table 2 Parameter values of multi-surge
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Fig.6 Tower parameters and multi-surge
impedance model
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Fig.7 Simulation model
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Fig.8 Tower model when the nominal height
is divided into 4, 6, and 8 segments
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Table 4 Parameters when the nominal
height is divided into 6 segments Q
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height is divided into 8 segments Q
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Fig.9 Voltage simulation results at A point
on the tower top under different segmental models
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Fig.10 Waveform near peak voltage of
tower top using different segmentation models
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Fig.11 Simulation results of tower top
voltage using different models
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tower top using different models
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Non-uniform transmission line model of UHV tower
YU Jingqgiu, XU Zheng
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)
Abstract: As the transmission voltage level increases, the tower is also getting higher and higher, and its spatial structure
changes from bottom to top greatly. The modeling of the Ultra-High Voltage (UHV ) tower plays an important role in lightning
protection analysis of transmission lines. If the UHV tower still adopts the multi-surge impedance model, the effects of changes
in the spatial structure of its high altitude cannot be reflected. Therefore, the non-uniform transmission line model is developed
based on the physical structure of the tower. To study the influence of the tower’ s spatial structure changes on its
electromagnetic transient characteristics, the nominal height is modeled by several surge impendences. Finally, the lightning
electromagnetic transient responses of the tower with the non-uniform transmission line model and with the multi-segment multi-
surge impedance model are compared and analyzed. It shows that compared with the multi-surge impendence model, the non-
uniform transmission line model is more suitable for lightning transient analysis of UHV tower.
Keywords ; ultra-high voltage (UHV) tower ; multi-surge impedance model ; non-uniform transmission line model ; lightning prot-

ection analysis ;tower electromagnetic transient response
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