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Characteristics of Current Collection Signals during Test Run of
High-speed Train
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Si-Woo Lee - Jung-Soo Kim - Yong-Hyeon Cho - Kang-Youn Choe

Abstract

The dynamic characteristics of the current collection process of the high-speed railway are investigated through
signals acquired during a test run. The signals are obtained from accelerometers, load cells, and strain gauges attached
to various positions of the pantograph, and they are processed in time-and frequency-domains to obtain the dynamic
characteristics. The main natural frequency of the pantograph is found to be 8.5Hz. There also are components at
low frequencies varying linearly with the train speed. The contact frequency components above 20Hz is attenuated as
they pass through the secondary suspension. The main frequency component of the load cell signal is found to be
related with the rolling motion of the panhead generated by the stagger in the catenary.

Keywords :

T&£HH(High speed train), JAA|AE(Current collection system), BE 1#}3Z(Pantograph), 717

(Catenary), Ax}(Contact wire), 3] =(Panhead)
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Fig. 1. The current collection system
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Fig. 2. Sensor locations
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Fig. 3. Pantograph measurement system
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Fig. 5. Receiving part of telemetry and VXI processing system
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Fig. 6. Speed profile of test run
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Fig. 7. Panhead acceleration vs. train speed
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Fig. 8. Variation in panhead acceleration vs. train speed
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Fig. 9. Frequency characteristics of panhead acceleration at different
train speeds
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Fig. 10. Frequency characteristics of pantograph accelerometers
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Fig. 11. Load-cell signals
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Fig. 12. Stagger in catenary
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Fig. 13. Comparison of frequency characteristics of load-cell and
accelerometer
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Fig. 14. Load-cell signal period vs. train speed
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Fig. 15. Left and right load-cell signals
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Fig. 16. Mean load-cell value vs. train speed and acceleration
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Fig. 17. Variation of load-cell signal vs. train speed
4 2 E

FYshe nsAEAYY REIGTNN NEE A7
Astol A AZHNE AGIHGTE o] Al Faa B
EaEe] 234 59 AREA, 2709 224, 4] 2E

el Aol Aol A B M52 Al HAIT 5 3
o 2 Aol 9Avt AL 19mhrs F9E T
NEEAS ZEA ABE AT, AN F2 498
s et g,

BEIGEY AEE A5E BAY AoE w94
%7t 371858 W= Hme) A
Slso) AR SR Fas HEE B

W

—

she] Wake 4R Sng Rushl WeA e ARl
A A4 GRS Wl vdale] EAlGHE T2
Foke RS A7 A o8 BYH I, dAEe W
so] walalx) ahe Al 8.5HARe] AS 2Ah3t
=u, o] JRE WETHLY DHFA5olch PEFolA
BAYSHE 20Hz01 9] TFS R E 24 HAAAE BT
SN 25 2} gaske A g 571 9

U NEE $HE AUE vy 42 26 o)

Qe Foegre] AEEAe Fus AR g2
MEILE, .8 428 /A saggerl 7195 991

o ZE Al AP 9 A} BF o) P A

o Re 9 4 gk
% 7|

“n&AE ARG © A4S L)

2 = ‘1
Ao Py Aol oo ZA=HEYr)



oG - Y4 - BEY - 5TS

238 UIMEAYE=EF H7A M3 20044

e
2. BE, AT, A, BRAE, 85, 1999,

AE, AR, B4, AR, $EE, 1999, “TGV-K A A LH
o BEA A", dxd=sts] EAENI=EA, pp.176-184.

ey n&HA

AAAY FAAS", A4 ETEE FAGEHI =T,

pp.130-135.

3. 84, AR5, $93%, 1998, ‘& Pe A8 n5HH TGVK

ARAN 2 Ao @3t A7, dxHFEE
3, pp.533-539.

3] FA =

A, AAE, 95, WE, IAS 1999, ‘AN 2EY] T

Fx12¢] gXd B3 47", F2AEEs FA st =74,
pp.151-158.

. 289, AY7, 53, o719, AFE, 2000, “GT nHHHT)

LAY YA LT AR ARs A7, @RS 3
sl #h=g4, pp.543-556.

LA, AAF, $93F, WA, 1998, ‘1458 RETYEY A

HAA", d3Ee3] FA e =i, pp.337-344.

. AR, A E, 2001, “EAES A whE KTX 7HIAY &

A A7, dFaEUEEeE EA, 119 ARE



