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Diagnostic Techniques for DC Electric Railway Arresters
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ABSTRACT

This paper describes the performance evaluation and the diagnostic technique for DC railway
arresters. We carried out field measurements on DC electric train to know the frequency and the
magnitude of surge currents generated. Surge currents of 1 ~ 3 times were recorded in one running
service route and their magnitudes were ranges of 150 A ~ 2 kA.

A surge current generator which produces 8/20 us, 10kA was set—-up and an acceleration
experiment was carried out to propose an optimum diagnostic standard for the DC electric railway
arresters. After the repetitive application of 3,000 times, the reference voltage decreased by 4.5 % and
the leakage current was below 10 pA at 1650V, maximum continuous operating voltage (MCOV).
Also, we designed a railway arrester tester which is based on the experimental results. The tester

analyzes reference voltage and leakage current automatically, and decides the arrester condition.
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Fig. 2 Measured waveforms of surge current



}3_
2 A FHE FEHER 1Y A 2wl

L5KA ol4e] AAAFE 43 o4 BEH oz A=7ld] o AnAs $laA
Aol olFolAer & Ao gy

8/20 s = HYHL diol i dE7]e #A5AAL 27 4o yEkd A3 Zo] 5kAS] MAAFL

A7 o Alghdete 5.25 kVE YERRT. dsAbe] AXE d7]Add]= 9E 7)o Akt HelelA B
T7F o] FoXH, H7]Adule] dAWHEH2 IV AHAYHET A AAFER 27| AgAd &
e fART Adna Ant wdeA gedh 2y 99707 A8 ARAdE Bol7] o
woll d3tel 97|77 A= e Ag, 1AHAR] Bosgfo] o] Foj XA atal, 95| 2xAFAL
dho] golow =8},
2006,02,03 13:15:57 ok Normal
Stopped 1 — ZO0MS/S  SHsAliv
a9 3 AARAEAe] A7 9% 4 NAAR 9 ABdg 9
Fig. 3 Photograph of surge generator Fig. 4 Typical waveforms of surge current and

clamping voltage

E 1 ARAEAE A9 ALY

Table 1 Specification of DC electric railway arrester

= T 7ZnO Gapless® Polymer Housing
A 2,000 [Vpc]
o AEHAE A
(MCOV) 1,650 [Vpcl
W 8/20 1510 [kA]
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Fig. 5 Changes of leakage current and reference voltage to the surge current
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Fig. 6 Prototype diagnostic equipment for DC railway arrester
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Table 2 Analysis results of arrester characteristics

A

‘?j]é at 1,15[32[]\/13(:] at 1,16[151?)[]\/[)0] at 2,1(552[]\/%] Vref[Voc] Ml

S1 1 2 24 2,460 2%

S2 2 4 54 2,300 A%

S3 1,950 2,700 10mA°] 4 1,380 £
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