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A Study on a Sensitivity Analysis of Design Parameters for the Speed-up of Overhead
Rigid Conductor System

o7 -x &

S

fully

(Kiwon Lee + Yong Hyeon Cho - Sam-Young Kwon + Young Park)

Abstract - R-Bar (Overhead Rigid Conductor system) has been lately used for the speed of over 200 km/h in Europe, while it
has been developed and used for the max. speed of 120 km/h in Korea. Because R-Bar has advantages of reduction of tunnel
cross sectional area and maintenance, its development for more high-speed is urgent in Korea having many mountain area.
Therefore a sensitivity analysis of design parameters for the speed-up of R-Bar has performed in this study. For the analysis,
we have developed a program for the prediction of dynamic characteristics between a pantograph and R-Bar. The program
was evaluated with the actual test result and a current collection performance according to the parameters such as a distance
between brackets, a stiffness of bracket and of R-Bar rail was predicted with the program.
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Fig. 1 Overhead Catenary System (OCS)
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Fig. 2 Overhead Rigid Conductor System (R-Bar)
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Fig. 3 Structure of R-Bar system
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Table 1 Modeling of the pantograph

Tt & H] 1l
R 2, ml [kel 36 g 1A
W= A=A, k1 [N/m] 4,500
e ~zg npEA, 1 [N] 0
AEuEolZ 55 A, m2 [ke] 7.3
ARl ZA, k2 [N/m] 18,900
npEE, 2 [N] +5
SHRIMO|Z SAE, m3 [ke] 125
shRutol= Z4d, k3 [N/m] 180 (15) TS;S
W Z2A S, c3[ Ns/m] 50
npEE, 13 [N] +5
HE A, F ostat. [N] 70
OF, F aero. [N] 15@120 kn/h
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Fig. 6 Lumped-mass model
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Fig. 7 Height variation of contact wire at bracket
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Table 2 Comparison between simulation and measurement

result
at= 521 () | AEEoA E (N
B JEY 77.9627 77591
HqEY 51&HA 21.0591 23.8429
SAH zth HEY 141.1401 149.1197
BAH 34 PEY 14.7853 6.0622
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Fig. 8 Modeling of the R-Bar
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Table 3 Parameters for the program validation according to
EN50318
e}l E (%)
HqEY 2FER +20
RRAE et +20
BERAQ Ao} He| He +20

E 4 KTXAH Iz 249y
Table 4 Modeling of pantograph for KTX-Sanchun

& S W

ml walc 2k 55 kg

m2 A/5HR wtolx 55 A 175 kg

k1 WA= A=y AL 6000 N/m
k2 AHutolz 2y 05 N/m
kpl WalE JEAs 0.002304 N-h2/km®
kp2 A/5HR olT ZE A4 0 N-h2/kn*
cm S R (Aekeh) 5 N-s/m

cd SHE Wi (G 200 N-s/m
Fstat. PSESIRSIZN= 70 N

Fstat.
kp2

m2 T
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Fig. 9 Lumped-mass model for pantograph
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Table 5 Simulation condition

e H -20% 71E +20%
RARRFA(L) 6 m 8 m 10 m
CHE2R} . 1 A
R-Bar BE () 267104 mn* | 334#104 mn” | 400+104 mm
zEnd—————
= EVSAIE) | 69,000 N/mr | 69,000 N/mr' | 69,000 N/mrf
AR ZE(K) 40,833 N/m | 49,000 N/m | 61,250 N/m
E 6 AIEHOMA &1}
Table 6 Simulation result
a2ty HE Fm [N] o [N] o/Fm [%]
7% 144.2 24.7 17.1
K#1.2 144.0 25.3 176
*-1.2 144.0 24.6 17.1
El*1.2 142.6 21.2 14.9
El*-1.2 160.0 36.7 22.9
L*1.2 171.2 45.7 26.7
L*-1.2 130.4 6.1 4.7
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Fig. 10 Contact force variation at baseline
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Fig. 12 Current collection performance according to stiffness
of bracket vs. distance between brackets

I8 13 AAE 24 vs R-Bar 24
Fig. 13 Current collection performance according to stiffness
of bracket vs. stiffness of R-Bar rail
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I8 14 R-Bar 24 vs AKX
Fig. 14 Current collection performance according to stiffness
of R-Bar rail vs. distance between brackets
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