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A Study on the Selection of Lightning Arrester for
DC Electric Traction Vehicles

ABSTRACT

Selection and application recommendations of lightning arresters for DC electric traction vehicles are
presented. To decide arrester specification such as continuous operating voltage (COV, Uc), rated
voltage (Ur), and nominal discharge current (I,), variations of system voltage and surge currents
flowing arresters were analyzed in running-service of traction vehicles. System voltages increased up to
1,800V during anti-breaking. Surge currents recorded 3 times per running-service-route and their
magnitudes were ranges of 150 A ~ 2 KA.

From the field measurement and consideration of EN50163, COV, Uc, and Ug for the 1,500 Vpc
traction vehicles were proposed.
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Fig. 1 Installation of high voltage probe and Rogowski sensors
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Fig. 2 Measured waveforms of surge current
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Fig. 4. Main parameters for the selection of lightning arrester
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Table 1 Voltage level of electric traction vehicles

Electrification Nominal voltage Highest permanent Highest non-permanent Overvoltages
System Un voltage Upmaxl voltage Upmax2 Upnax3
600 720 770
D.C. 750 900 950 , 1269
(mean values) 1, 500 1, 800 1, 950 2,538

3,000 3,600 3,900 5,075
A.C 15, 000 17, 250 18, 000 24, 311
(rms values) 25, 000 27,500 29, 000 38, 746
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