AUFBEAY =Y M15H M52 | pp. 429-435 (20123 108)
JOURNAL OF THE KOREAN SOCIETY FOR RAILWAY VOL.15, NO.5 | pp.429-435 (October 2012)

AT LA Ee] F

A A5 2L P el B

AT

PISSN 1738-6225

A Study on the Estimation and Improvement of the Current Collection Performance

for the Next Generation High-Speed Train (HEMU-430X)

o|FI3| - sl

Jin-Hee Lee - Tae-Won Park

Abstract The HEMU-430X is a world-class railway vehicle which aimed the maximum speed of 430km/h and the oper-
ation speed of 370km/h. To maintain high-speed operation condition over 300km/h, various requirements for satisfy exist.
However, one of the most important things is a reliable supply of electricity. Especially, the dynamic interaction between
the pantograph and overhead contact line at high-speed is a significant matter to pre-evaluate. In this paper, using the
dynamic interaction analysis program, current collection performance of the HEMU-430X was investigated. Firstly, based
on the international standard, performance of the original specifications was evaluated. In addition, through study on
changes in tension and span length, improvement of the performance was considered.
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Fig. 2 Contact force between catenary and pantograph (EN
reference model)



Table 1 Simulation results and verification with EN 50318

Speed (km/h) 250 300
Category EN standard Simulation EN standard Simulation
Fun (N) 110 ~ 120 113.54 110 ~ 120 115.15
oc(N) 26 ~31 27.32 32~40 37.84
Statistical maximum of contact force(N) 190 ~ 210 195.51 210 ~230 224.68
Statistical minimum of contact force (N) 20 ~ 40 31.57 -5~20 -2.37
Actual maximum of contact force (N) 175 ~ 210 187.73 190 ~ 225 220.19
Actual minimum of contact force (N) 50 ~75 50.69 30 ~ 55 45.06
Maximum uplift at support (mm) 48 ~ 55 51.7/51.4/51.7 55 ~65 60.2/59.5/59.9
Percentage of loss of contact (%) 0 0 0 0
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o WMIDEEDHDRLD
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3.1 7Hd7AI(Catenary) 2 40 | 45[6.75] 6.5] 45] 65[675] 45] - [ - [ -
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Table 4 Mechanical properties of a 2 DOF pantograph

Mass Stiffness Damping Coulomb
(kg) (N/m) (Ns/m) friction (N)
5,813 (0~34mm)
Upper| 7.5 | 12,340 (34~53mm) 0 3
o0 (53~mm)
200 (descent)
Lower| 17.5 10 7
0 (ascent)
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Fig. 6 Contact force of the simulation and on-line test results(V =
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Table 5 Statistical results of the simulation and test

Simulation Test Error (%)
Mean contact force (N) 103.35 100.43 2.9
Standard deviation (N) 19.28 19.21 0.3
Statistical i
aristica’ maximuim 16119 | 158.05 1.99
Contact force (N)
tistical mini
Statistical minimum 4551 4279 636
Contact force (N)
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