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Analysis of Return Current for Rolling Stock Operation
on Electrical Railroads
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Abstract  Electrical Railroads provide electric power, which can operate vehicles, via feeder wires. And the
supplied current returns to the transformer substation through lines and ground net. The return current, related to
signal, power and power line, and track circuit systems, is one of the most important component in the electric
railway. Therefore, to prevent system faults and breakdown according to unbalance and overcurrent of the return
current, various and detailed analyses for the return current are needed. In the paper, we present measurement
and analysis manners in real environment and evaluate its safety. For analysis, we utilize the measured values
of return currents measured in track circuits in electric railway. we expect that this research plays a key role to
the related fields.
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[322! 1] Points for Return Current Measurement
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[Table 1] Specification of Impedance Bond
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[Table 2] Measurement Results of Return Current at
170km/h’s Train Speed
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[Fig. 2] Measurement Graph of Return Current at
170km/h’s Train Speed ; (a) Up-line 2
Maximum, Left and Right Current, (b)
Down-line 2 Maximum, Left and Right Current
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[Table 3] Measurement Results of Return Current at
270km/h’s Train Speed
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[Fig. 3] Measurement Graph of Return Current at
270km/h’s Train Speed ; (a) Up-line 2
Maximum, Left and Right Current, (b)
Down-line 2 Maximum, Left and Right Current
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[Table 4] Measurement Results of Return Current at -
170km/h’s Train Speed ’
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[Fig. 5] Measurement Graph of Return Current at
270km/h’s Train Speed ; (a) Up-line 2
Maximum, Left and Right Current, (b)
Down-line 2 Maximum, Left and Right Current
2% 49 5ol o 4 9lEo] 92 dale] 24 H
- A7k o 2ot 2193 A2l 24tel Ao} A1) stk
® 0% 4 9 59 24 Tejne we AAHeR 24

[2 4] YA%= 10k 4] AUHT 54 ol 595]e] 430A B} 3

SRk
- - AR 7lo] Qug A
D@ A L2 e 2gag, o o o el UEs SR

1 Hoizr O Fox =yms = e & ik Bo 54 Ed 59 59
[Fig. 4] Measurement Graph of Return Current at HARF ke Aol o7} 917] R HAHRS &

;Zom/h’s Il“fa;n Sp;edR.;h (a)C Up-line (bl) PO o33k Aoz HrhE ot

aximum, eft an 1ght urrent, A 2] A~ B x Hoo] olglh A HT
Down-line 1 Maximum, Left and Right Current AL wann H ddae] uEs el
A AARAF7E Bk 24 SHEJ o= SRR
[# 5] ¥A&%= 270km/h FPA] AAHT SH47} A AFHAL} Zo] JAAFTE BdolA fEE+=
[Table 5] Measurement Besults of Return Current at AHol7] HEREoZ PAHE =HA] AHHAL} FH
270km/lvs Train Speed TR Rool] 24 et AL AT 4 o
B A EAIHA) =y
K e e I Y
(A+B) A) (€2)
T wm_ o | s [Aw 33 o B2 YEHA Hc
Wk | 3381 | 430A | 158 78.0 78.8 | A3} : -

Hds g2 | elst | 299 1497 | 1507 | &3t GA7F 170km/hE 38 uf o JBLo) ¢ujds 2
313 2 140 70.7 70.7 A5t ZoA 2AE AAAR M= E 6 LU 13 63} 7

4115



A7) kE) A 4127 A9F, 2011

o], 270kmh= F3e wf ZAH ALARF efir=
£7 9 37 73} go] A WPl v ANAF
) gt 25 ddolA SAE 3 A4 52
Ay, F2Ae] ez HojaEal ok Yol & 4
9l Z

[e))]

=

0l /95 Uge] 23 A ofS- Aot 295 4

3re) Ael7t A9 sk

[B 6] EX&%= 170km/h F3PA| AT SH 41}
[Table 6] Measurement Results of Return Current at
170km/h’s Train Speed
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[Table 7] Measurement Results of Return Current at
270km/h’s Train Speed
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Measurement Graph of Return Current at
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Maximum, Left and Right Current, (b)
Down-line 1 Maximum, Left and Right Current
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[Fig. 71 Measurement Graph of Return Current at

270km/h’s Train Speed ; (a) Up-line 1
Maximum, Left and Right Current, (b)
Down-line 1 Maximum, Left and Right Current
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