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Sleet Jump Simulation of Power Transmission Line by
Using Multi-Body Dynamics
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{Abstract)

Since the power transmission line(PTL) passes through the high mountain and heavy
snowfall region, it is necessary to keep the stability of the PTL. In this study, PTL is
modeled as a mass-spring-damper system by using ReéurDyn. The lumped mass model
is verified by calculated from the simulation comparing the deflection analysis
according to the sag and tension. In order to analyze the dynamic behavior of PTL, a
damping coefficient for a multi-body model is derived by using the free vibration test
and Rayleigh damping theory. Sleet jump simulation according to the region is
performed. The maximum jump height, icing sag and amount of jump are confirmed.
Also, the amount of jump and the reaction force at the supporting point according to
the tension and load of ice are analyzed, respectively. As a result, it is noted that the
amount of jump and reaction force are influenced more by the load of ice than by
the tension of PTL.

Keywords : Power Transmission Line, Rayleigh Damping, Sleet Jump, Multi-body

Dynamics
1 ANAR, 2Adsty gk 7 A8A 2y 1 First author, Graduate school of Department of Mechanical
2% AR}, BA St 7 AL A g Design Engineering, Pukyong National University
E-mail: jhsohn@pknu.ac.kr 2* Corresponding Author, Department of Mechanical Design

Engineering, Pukyong National University



ro
H
rz
14%
ajo
o
&

o =23 A208 5=

1.ME
Fade] b Ul chEAeE BaRe wet
A L Aol oiul Ae] ofs) AAlEek

03
ot
i)

(Sleet jump), Z218(Galloping) 5°

ofgfdt T FHAY Tt gl AL 5
o] AIE e, Agggel & %S v
o Sl FaE o] VA, Y e
M9 & 4 ol o3t delor gk 4
$ 1 FASE QY] HAo] Y& EoRsHA e
o o3t HARS AT KSleet jump)olet Sk,
ATk A K wdo] EesbA A
Aol i o|qA7E ellvAeh XA R
Holshs AoR Aol REHoR YEsh=
749 BAZE A o=tk oA 2ol UAg
gl A9 O F4 dieh vheoR Aol
F1E Fo eE2WA A o7t E= TR AT
O] Afolo]| of=7} WAYSHHA Tet Ei= A 1
e doFiry, w3t WAEekog Qlsje] #Alo]
2 AR g Afde ERadEeR
Ago] ulE= A% QU oo gt BAH
o7 A Auxre] @ IA(Off-set)e Fol AA
O] A7t A=ALE ostal QloH1-2].

2 oM Akt S A o
£ ATk A S A8 oAl st
34 279l RecurDyng o] 83l A4S
Hedd-rng-dysg  Rdgsigir. AlolEY]
AR olZat Hluste] Fgt B HFoIoIrt
mdgo] dast A4 AASE ] 9
3 2gHE A¥S B9 Rayleigh 7415 7181
of. Ao] oldEl= A9 HA Asieat A
g olgslo] WA mof AlgdH oS st
A Qo] whet WAk EokEgal A XA gt
&S Foleint

Fig. 1 Coordinate system and lumped mass
model of power transmission line
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Fig. 2 Power transmission line modeling by using
RecurDyn
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Fig. 3 Sag according to the number of mass
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Table 1. Icing design standard

Region Normal Heavy High .
snowfall mountain
Thickness 6 20 40
(mm)
Specific 0.9 0.6 0.6
gravity
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Table 2. Sag according to the region

. Hea High
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Fig. 4 Comparison of the simulation and theory
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Table 3. Properties of PTL

Parameters Value
Cross section (m’ ) 480x10°
Density (kg/m’ ) 2421.61
Elastic modulus (GPa) 72.49
Moment of inertia (m?) 3.9081x 1071
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Fig. 7 Amplitude ratio according to the length of
PTL
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Table 4. Spring and damping coefficient

Spri Dampin,
Le(rrlng)th Iz/{{ags)s coe?ﬁcriint coefﬁgieﬁt
10° N/m) (Ns/m)
1 1.76 34798 10754
1.15 2.024 30259 9386
1.25 2.2 27838 8749
1.3 2.288 26767 8578
1.45 2.552 23998 7767
1.5 2.64 23198 8082
1.6 2.816 21748 8288
1.75 3.08 19884 8370
1563 | 275 | 2207 | 57019
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Fig. 9 Sag according to the icing
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Table 5. Load of ice according to the region

Region Load of ice(kg/m)
Normal 2.45
Heavy snowfall 3.74
High mountain 7.15

Table 6. Results of sleet jump simulation

Region Normal sr?cf\?/gﬂ moHulrgl?ain
do (m) 11.48 14.67 17.41
di (m) 15.45 19.65 23.94
d; (m) 5.62 8.90 8.60
Increment (m) | 9.83 10.75 15.35
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Fig. 10 Sleet jump according to the region
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Fig. 11 Result of sleet jump according to the icing
load
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Fig. 12 Sag according to the tension and icing
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Fig. 14 Reaction force according to the tension
and icing load
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