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For �� For �Ā� ÿ � ÿ
6.4 0.75 7.1 0.75

Phase A Phase B Phase C
x (m) y (m) x (m) y (m) x (m) y (m)

-1.5684 32.0492 -12.3 31.0258 -1.5684 24.0492
-1.1206 32.0251 -11.8547 30.8107 -1.1206 24.0251
-0.6729 32.009 -11.4069 30.6024 -0.6729 24.009
-0.2251 32.001 -10.9592 30.4021 -0.2251 24.001
0.2227 32.001 10.9567 30.401 0.2227 24.001
0.6704 32.009 11.4045 30.6012 0.6704 24.009
1.1182 32.025 11.8522 30.8095 1.1182 24.025
1.5659 32.049 12.3 31.0258 1.5659 24.049

SFR = 2ā�ÿ ∫ �Āÿ(�)ý���3                     (1)ā� ÿ�Ā �� ÿ(�)

SFFOR = 2ā�ÿ �ĀĀ2 ∫ ÿ(�)ý�����                       = 2ā�ÿ �ĀĀ2 ÿ(�Ā ≤ � ≤ ��)
                         = 2ā�ÿ �ĀĀ2 [�(��) 2 �(�Ā)]

                         = 2ā�ÿ �ĀĀ2 [Ā(�Ā) 2 Ā(��)]             (2)Ā(�) = 1 2 �(�)                     (3)�Ā
ýĀ Ω �Ā = 2(CFO)ýĀ                              (4)

ā�)ÿ(�)
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ā� = 0.04Āā1.25                          (5)Āā ÿ(�)ÿ(�) = 1√2�Ā� þ−12[ln(� �⁄ )� ]2                           (6)Ā Ā �
ÿ(�)� [kA] Ā Ā

3 to 20 61.1 1.33
Greater than 20 33.3 0.605
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• Āā Āā  
Āā Āā

ℎ� = �� +  23 ÿ                                 (7)�� ÿ
ÿ Ā

ÿ

h �ÿ
 �þĀÿ =  þℎ 2 �                            (8)
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 ĀāĀā  

 Āā
ÿ�

tan 39° = 13.132 2 ÿ� 2⁄ 39.5 2 24.0492 ⇒ ÿ�2 = 0.62 m ⇒ ÿ� = 1.24 ÿ   

 Āā

tan 35° = 13.132 2 ÿ� 2⁄ 39.5 2 24.0492 ⟹ ÿ�2 = 2.31 m ⟹ ÿ� = 4.62 m ĀāĀā  

 Āā  Āā 

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on July 19,2024 at 06:21:37 UTC from IEEE Xplore.  Restrictions apply. 



 Āā  Āā

E. Cinieri and F. Muzi, <Lightning induced overvoltages, improvement in 
quality of service in MV distribution lines by addition of shield wires,= 

–
J. Han et al., <Research on comprehensive protections of 10 kV overhead 
insulate distribution lines from lightning,= 

–

F. S. Young, J. M. Clayton, and A. R. Hileman, <Shielding of 
= 

H. R. Armstrong and E. R. Whitehead, <Field and analytical studies of 
= 

G. W. Brown and E. R. Whitehead, <Field and analytical studies of 
= 

<Significant parameters in estimating 
= 

D. W. Gilman and E. R. Whitehead, <The mechanism of lightning 
voltage transmission lines=, 

E. R. Whitehead, <CIGRE survey of the lightning performance of EHV 
transmission lines=, Electra, No. 33, pp. 63
L. D. Darveniza, F. Popolansky, and E. R. Whitehead, <Lightning 
protection of UHV lines=, Electra, No. 41, pp. 39
F. A. M. Rizk, <Modeling of transmission line exposure to direct lightning 
strokes=, IEEE Trans. Power Del., Vol. 5, pp. 1983

Amar and G. Berger, <A modified version of the 
method=, IEEE Trans. Dielectr. Electr. Insul., Vol. 16, pp. 718
V. Cooray and M. Becerra, <Attractive radius and the volume of 

– SLIM=, 30th Int’l. 

L. Dellera and E. Garbagnati, <Lightning stroke simulation by means of 
= 

J. He, Y. Tu, R. Zeng, J. B. Lee, S. H. Chang, and Z. Guan, <Numeral 

= 
B. Vahidi, M. Yahyaabadi, M. R. B. Tavakoli, and S. M. Ahadi, <Leader 

= 

B. Wei, Z. Fu, and H. Yuan <Analysis of lightning shielding failure for 

= 

M. R. B. Tavakoli and B. Vahidi, <Transmission
= 

<
=

Gang, <Study on 
=, 

<
=

<

=

<

=

M. Ghassemi, M. Farzaneh, and W. A. Chisholm, <Three

work,= –

M. Ghassemi, M. Farzaneh, and W. A. Chisholm, <A coupled 

tool,= –

M. Farzaneh, <Coupled computational fluid dynamics 

line tool,=
–

M. Farzaneh, <Effects of tower, phase conductors and 

work,= –

M. Farzaneh, <Calculation of minimum approach 
distances for tools for live working under freezing conditions,= 

–

Authorized licensed use limited to: Univ of Texas at Dallas. Downloaded on July 19,2024 at 06:21:37 UTC from IEEE Xplore.  Restrictions apply. 


