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Effect of UHV Ground Wire Disposition on Its Electric Energy Loss and Second Arc Current

LI Zhen-qiang, DAI Min, LOU Ying, LI Zhi-jun
(State Grid Electric Power Research Institution, Wuhan 430074, Hubei Province, China)

ABSTRACT: Owing to electromagnetic

conductors, as well as incomplete balanceable transposition of

coupling of

transmission lines and asymmetry of three phase load, it forms
a circuit of inductive current between the two ground wires or
ground wires and the earth, so it produces electric energy loss.
The inductive currents are different because of different ground
wire disposition, hence the electric energy loss has great
disparity. Ground wire disposition has some impacts on second
arc current of transmission lines, and it also can influence
simulation model while analog computating. Combining the
UHV same tower double circuit transmission, using
electromagnetic transients program EMTP to calculate
inductive current of ground wire and second arc current of
transmission lines. In this paper, it gives the preferable ground
wire disposition mode based on the calculation results, which
gives attention to reducing ground wire electric energy loss and
second arc current of transmission lines. In addition, it can
select the ground wire disposition mode which is easy to
modeling while guaranteeing calculation accuracy of second

arc current.

KEY WORDS: UHV; ground wire; induced voltage; induced

current; electric energy loss; second arc current
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Fig.1 Influence of ground wire on second arc current
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Fig. 2 The disposition of conductors and ground wire
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Tab.1 Inductive current on ground wire when
transmission lines run normally

W/ MW+ 70 EBR/A T RVA T U A

jMvar)  OPGW ililiZE OPGW 7iliHiZi OPGW il Hh4k
2053-j73  29.04 27.93 30.41 0.74 0.74 0.74
3030-j100 42.85 41.25 44.86 0.74 0.74 0.74
4018-j127 56.66 54.57 59.31 0.74 0.74 0.74
5034-j133 71.16 68.55 74.48 0.74 0.74 0.74
6012-j179 84.86 81.87 88.93 0.74 0.74 0.74
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Tab. 2 Electric energy loss on ground wire when
transmission lines run normally

Hh 2R L RE B/ (kW /km)

/(MW +jMvar)

TR — R JR=

2053-j73 0.937 0.493 0.000 6
3030-;100 2.042 1.073 0.000 6
4018 -j127 3.572 1.875 0.000 6
5034-j133 5.636 2.957 0.000 6
6012—-j179 8.027 4.215 0.000 6
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Fig.3 The relationship between electric energy loss on
ground wire and transmission flow
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Tab.3 The relationship between second arc current
and neutral reactor

NP . . LA
184777 RN RSO o —— ——
650 19.41 19.15 18.99
750 13.58 13.52 13.75
KT 850 11.48 12.06 12.97
950 13.39 13.78 14.65
1050 19.30 19.51 19.65
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