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Influence of overhead contact system line parameters on additional
conductors galloping in strong wind region

ZHAO Shanpeng'*, CHEN Zhitao' , ZHANG Youpeng', WANG Sihua', GE Wei', ZHANG Pengfei'

(1. School of Automatic & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Rail Transit Electrical Automation Engineering Laboratory of Gansu Province, Lanzhou 730070, China)

Abstract: In view of the phenomenon of violent galloping and line-to-line discharge of the additional conductors of
the overhead contact system (OCS) of the Lanzhou-Xinjiang high-speed railway in the strong wind environment,
according to the structural characteristics of the additional conductors of the overhead contact system, a finite
element calculation model of the additional conductors is established, and the type finding calculation of the
additional conductors is carried out. The random wind field at the location of the additional conductors in the
overhead contact line is simulated using the harmonic superposition method. Wind loads are applied to the
conductor model. The unconditional stable Newmark method and load increment method are used to analyze the
influence of line parameters on additional conductors galloping and line distances. Corresponding measures to
prevent galloping are proposed. The results show that a span of 40 m or smaller has an obvious inhibitory effect on
the galloping of the conductors under both low and high wind speeds. Increasing the tension of the two conductors to
6.5 kN and the damping ratio of the conductors to 1. 5% or higher can effectively reduce the galloping amplitude of
the two conductors. When the span of OCS additional conductors is too large, and the initial tension and damping
ratio are too small, it can lead to excessive tension at the suspension point during galloping, increasing the risk of
conductor disconnection or breakage accidents. With the decrease of span and the increase of operating tension and
damping ratio of additional conductors, the minimum distance between lines shows an increasing trend. Under
different line parameters ( span, operating tension and damping ratio ), the minimum distance between lines
decreases with the increase in wind speed. This research provides an effective theoretical basis for the prevention
and control of additional conductors galloping and discharge between lines of OCS in the strong wind sections of the
Lanzhou-Xinjiang high-speed railway.
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Fig.1 Additional conductors galloping of Lanzhou-Xinjiang high-speed railway OCS in strong wind section
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Fig.2  OCS structure of Lanzhou-Xinjiang high-speed railway
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Fig.3 Force of conductor approximating to a flat parabola
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Tab.1 Parameters of additional conductors

. BUES ORIV B/ TR, W/
FABH 2 1 3
kN mm®  (kg:km™') GPa (kgm™?)
15 333.31 1 058.00 66.0 3076.12
LBGLJ-300/25
S Ak
10 156.49 559.77 77.4  3577.03
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Fig.4 Finite element model of OCS additional conductors
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Fig.5 Schematic of subgrade wind retaining wall and additional
conductors grid and boundary
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Fig. 6 Wind speed cloud diagram of model computational domain
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Tab.2 Wind parameters and aerodynamic coefficients at additional conductors under different inlet wind speeds
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REC MR Fyf REC HOTARAE Fyf
10 26. 66 2.21 11.25 6.95 19.97 1.25 5.23 3.67
15 29.61 2.26 10.07 6.16 19.77 1.26 2.75 2.01
20 29.99 2.26 7.03 5.56 19.82 1.27 3.73 3.32
25 29.94 2.25 7.04 5.03 19.77 1.25 3.22 3.32
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Tab.3 Comparison of wind tunnel test and simulation results
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Pr S/ (m-s™")  IRXBBAE/ (m-s™")

5.26 9.91 9.89

10. 14 18.70 18.29

16.75 30.50 31.71

20.40 37.00 38.50

27.40 49.45 52.94
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Fig. 12 Additional conductor amplitude under different line parameters
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Fig. 13 Maximum dynamic tension coefficient of additional conductors under different line parameters
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