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Wind-induced swing response analysis of jump line and modification
of manual calculation method

LOU Wenjuan', ZHOU Weizheng' , ZHANG Yuelong' , BAI Hang'*, CHEN Keji’

(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China;
2. Sichuan Institute of Building Research, Chengdu 610000, China;
3. Economic Research Institute, State Grid Zhejiang Electric Power Co. Ltd. , Hangzhou 310008, China)

Abstract: To reduce the safety hazards caused by the wind-induced swing of transmission jump lines and to ensure
the safety of power transmission, it is necessary to accurately estimate the dynamic response of the wind-induced
swing. The current calculation method for wind-induced swing of jump lines in the Electric Power Engineering
Design Manual of High Voltage Transmission Line ignores the pulsation amplification effect of the wind load, and the
lines designed based on this method may be unsafe. A finite element coupling model of a high-voltage transmission
line was established and the non-linear finite element method was used to calculate the wind-induced swing response
of direct and circuitous jump lines. Meanwhile, comparison and analysis were carried out to figure out the
shortcomings of the manual calculation method. On this basis, the equivalent static wind load was used to replace
the horizontal wind load of the jump lines, and the wind load adjustment factor B, was introduced to give
consideration to the pulsation amplification effect of the wind load for revising the calculation method of the manual.
Research results show that the manual calculation method ignored the pulsation amplification effect of wind load,
which would seriously underestimate the wind-induced swing response of the jump lines. The maximum error between
the manual calculation method result and the finite element result was about 37% , while the wind-induced swing
response of the jump line calculated by the correction method was very close to the finite element result. The correction
method proposed in this paper can be used to finely estimate the wind-induced swing response of jump lines.

Keywords : wind-induced swing of jump line; numerical simulation; manual calculation method ; adjustment factor

of wind load; correction method
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Tab.1 Parameters of four-bundled conductor LGJ400/35 and

its equivalent conductor
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Tab.2 Parameters of insulator string XWP —240
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Fig.1 Schematic diagram of the transmission line(m)
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Fig.2 Schematic diagram of the “2 +2” finite
element coupling model
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Fig.3 Schematic diagram of wind load
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Tab.3 Results of horizontal swing displacement of direct and

circuitous jump lines at A, B and F points
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Fig.4 Schematic diagram of wind-induced swing calculation

of direct jump line in the manual
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Fig.5 Schematic diagram of wind-induced swing calculation

of circuitous jump line in the manual
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Tab.4  Comparison between manual method results and finite

element calculation results of direct jump line
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Tab.5 Comparison between manual method results and finite

element calculation results of circuitous jump line
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Fig.6 Local model of jump line with fixed support at both ends
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Tab.6  Values of adjustment factor of wind load of direct jump line
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Tab.7  Correction method results for direct jump line
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Tab.8  Correction method results for circuitous jump line

oo/ () Dpm Dug/m  ATROCHER/m %
32.7 2.62 2.75 2.75 0
4 #Z @

ARICR AT BRIC 7 30 T % o s i P 2 BRI ER
BERURE AAL AT 38 T L5 | Bk FSE 5 | Bk i AU
Wi 7 5 LA O7 058 T 5 | LR 8 51 B4k iy X
(CLEIE; & g TS B W RE BN E =5 S B S I Ep i Buic]
AN BRI RE 2R B B, FIRERUAE IE R4 6 X T Wit
FOTEHATEIE, R T T TR B R Y
AT . FEAFEWT

1) A BRICo AT 3545 R R A B 5 | Rk i) KU
PR S A T RTS8 5| Bk iy KU 16252, 1153
I 13 25 JE Bk P S 2 RO R S 1

2) TR Rk s KUY R AR HI A0 & LA 7
ARSI TR 2E , BUAT T 5807 145 2 A Bk 2 XUt 137
Mo ZW B/ NTFA BROGH 45 e KA 2E 37% o

3) T GLE SR ) A 48 B 45 21 1Y 5 |
PR AN SE 5 | R KAy 280 B R K009 o 1. 73 A
1. 63 SR HME IE 5 (9 Tt 5 3645 21 00 Bk 4 XU i i 132
AT FRITTHE: 4 DA i ey 17 0 EC A 32 30, T A
BRI S A 2

5% ik

(1] ZRUR. i vl 0o Bk 2 XU s 9k ] 4 23 B S8 0 [0 ] AR AR g,
2007,35(5) :112
GONG Jiangang. Line trips in Zhejiang Power Grid due to windage
yaw of jumper wires and relevant countermeasures| J]. East China
Electric Power, 2007, 35(5) :112. DOI.10. 3969/]. issn. 1001 —
9529.2007.05.032

(2] ZRWIE , ARO7 8. Bk I T 28 J5L I8 43 B B T B # aF 5 [ 0]
W7 RETREE,2016,3(2) .77
ZHU Yingjie, LIN Fangxin. Research on flashover factors of jumper
wires caused by windage yaw and its preventive measures [ J].
Southern Energy Construction, 2016,3(2) :77. DOI. 10. 16516/j.
gedi. 1ssn2095 - 8676.2016.02.015

(3] tRimsl, MR, R A, 55, I T i v 2k ik 2k 1 XU Al 23
B[ J]. W24 (22 M) ,2017,51(2) (264
XU Haiwei, LOU Wenjuan, LI Tianhao, et al. Wind-induced

swing investigation on transmission line jumper wire under hilly
terrain[ J]. Journal of Zhejiang University ( Engineering Science) ,
2017,51(2) :264. DOI:10.3785/j. issn. 1008 —973X.2017.02. 006

(4] Tl i sk o A Bk 2R KUBi T 26 2 M5 [0 ] SN W 1 3%
A ,2017,20(7) :6
WANG Ke. Analysis and research of the side-phase jumper wires
and windage yaw flashover of strain tower[ J]. Power Systems and
Big Data, 2017, 20(7) :6

[5] skBCE. MU TR R IR iR BR BT LM ] 2 iz bt P
HL 3t A ,2002 108
ZHANG Diansheng. Electric power engineering design manual of
high voltage transmission line[ M ].2nd ed. Beijing; China Electric
Power Press, 2002 :108

(6] JE, M, PGILENT. 500 kV 4 it 42 #% Bk 2k WU A7 IR 023 #7 5
BIRATFE[ 1], TARIH2#402,2020,27(6) ;713
ZHOU Chao, WANG Yang, RUI Xiaoming. Finite element analysis
and experimental study on wind-induced swing of 500 kV
transmission line jumper wire[ J]. Chinese Journal of Engineering
Design, 2020, 27 (6) :713. DOI: 10. 3785/j. issn. 1006 — 754X.
2020.00. 084

[7] ZERE. LA IR SR EBISEL D] AN - i
K2£,2016
LI Tianhao. Study on aerodynamic characteristics and wind-induced
swing of transmission lines[ D ]. Hangzhou : Zhejiang University,2016

(8] #ESCHE, B, IR, 4.l ey e v e e XU TR) 2% B 46 L
TEUETELT]. R ERAR,2019,45(4) 11252
LOU Wenjuan, WU Dengguo, SU Jie, et al. Discussion on wind-
induced swing flashover and conductor wind load of EHV
transmission lines[ J]. High Voltage Engineering, 2019, 45(4) .
1252. DOI:10. 13336/j. 1003 - 6520. hve. 20190329022

[9] B, AL, HeHE, . A mRIRLsMm A T]. &
HHL#%,2019,55(1) ;173
LU Zhongbin, BAI Hang, YANG Xiaohui, et al. Analysis of one
UHVAC transmission line windage yaw [ J ]. High Voltage
Apparatus, 2019, 55 (1) :173. DOI; 10. 13296/j. 1001 - 1609.
hva. 2019.01. 026

[ 1O TRESCU, UL, A BN , 45, A o T i L 5 30 28 XU o g J 2
BoZm 1], BRI ,2019,52(3) 241
LOU Wenjuan, BAI Hang, YANG Xiaohui, et al. Dynamic wind-
induced swing response and parameters’ influence analysis of UHV

transmission lines[ J]. China Civil Engineering Journal,2019, 52

(3) 41
CIUDSBTH. ol XU T i e i O R 5 [ D] B0 - TR
22017

LIU Mengmeng. Research of wind-induced response of transmission
line under mountain wind field[ D ]. Hangzhou : Zhejiang University ,2017
[12]DAVENPORT A G. The relationship of wind structure to wind
loading[ C]// Proceedings of Symposium on Wind Effect on Building
and Structures. London ; National Physics Laboratory,1965 :54
[13]SHINOZUKA M, JAN C M. Digital simulation of random processes and
its applications[ J]. Journal of Sound and Vibration,1972,25(1) ;111
(1412 52 Hy vy 52 XU D A 200 10 20 B A48 R0 0 XU R [ D ]
B BT AR ,2017
LUO Gang. Refined analysis of wind-induced conductor swing and
research of equivalent static wind loads on transmission lines[ D ].
Hangzhou: Zhejiang University ,2017
(15 ] #ES S5 HITTAIE : GB 50009—2012[ ST, dbat: Hh FE HE 5 Tl
Hi i, 2012
Load code for the design of building structures: GB 50009—2012[S].
Beijing: China Construction Industry Press,2012

(455

AT E)



