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Fig. 4. Comparison of the supply cur- Fig. 5. Map of KAKIOKA and Joban-

rent through power substations be- Line.

tween the new model and the old one. The railway from TSUCHIURA to
This figure shows currents through ABIKO is approximated by segments

power substations in the condition of straight line.

that ten power substations are or-
dered at 1 Km intervals.
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Fig. 6. Horizontal magnetic field disturb- Fig. 7. Horizontal magnetic field distub-
ance at KAKIOKA as a function of ance at KAKIOKA calculated by the
position of one electric car calculated new model.
by the old model. (After CHIGIKI
KANSOKUSHO MONDAI KEN-

KYUKAI HOKOKUSHO by IBA-
RAKI-KEN)
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Fig. 8. Simple arrangement of observation
point and railway.
Railway is divided three segments A,
B and C. Power substaticns are ordered
at 2 Km intervals.

nT nT
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" 6 2 1 a: # WE;IM dl-lt\:h-n'u
” m{;«mmn%un
A Hwﬂic{;ﬂ.d dunib:w”\lc
10 3 16° .
10 20 30 40Km
Fig. 10. Horizontal magnetic field dis-
turbance produced by each segment
of railway.
Segments A, B and C are shown
i~ s -
16 3 - in Fig. 8. Be careful that the direc-
§ a8 ae 4EER tion of magnetic field disturbance
Fig. 9. Horizontal magnetic field disturb- produced by segment B is reverse to
ance in the case shown by Fig. 8. those by segments A and C.
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Fig. 11. Map of observation points for field
experiment and Joban-Line.



FLAR I X 2 BEsBEEL 41

BRSO E X THRRA LA (BIE/FH5E) %M T SR TO G ED I
I Iotce

FTHARBOM XL TORMELFEMAD > TV 5B T ENRERTE L, KFEE
BBOKE JMBRCESEY No. | TALASWMLXIZEZ O —ETHH, B
BB OREKSCOWTIRETRIFSFHEENEORTWD L Bbh b, REEOREERS

H - COMPONENT D-COMPONENT Z-COMPONENT

E D
E I 2n7

NO.1 7

N

NO.2 +———J/"T"7

NO.4 1 Sy

&

2nT

o e, PO
23 7m 1gm 1gm  23hrm 1g™m g™ 23hm 18™ 19':'-

JANUARY 7 1983 (JST)

B

H- COMPONENT D- COMPONENT Z-COMPONENT

N — £ D
NO.3 _va"f/ﬂ [ 1| i G

) - s w u
NO.6 +——r-—T""" [ T t —1 [ t1ar

‘___,..—-N" T ~—

NO.7 I I L—T" |1~
NO.8 // -\‘\J‘—-N-- / 1nT

23"s™ i7m 8™ 23he™ 17m ism  23hgm j7m 18m
JANUARY 9 1983 (JST)

Fig. 12. Magnetic field disturbance produced by Jcban-Line.

Magnetic field disturbances at No. 1, 2, 4, 5 and at No. 3, 6, 7, 8 were
observed at different date. Dashed lines show the assumed records without
magnetic field disturbance. The difference between line and dashed line shows
magnitude of magnetic field disturbance produced by the electric railway.
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Fig. 13. Comparison of magnetic field disturbance between observed values and
calculated values.
Bar graphs refer left ordinate, line graphs refer right ordinate. Line graphs
show the ratio of observed value and calculated one which is normalized by
such ratio at No. 1 observation point, so the ratio at No.1 is exactly 1.
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Fig. 14. Distribution of magnetic total force disturbance in
the simple case such as this figure.
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Calculation of Magnetic Field Disturbance Produced
by Electric Railway

by

Tetsuo TOKUMOTO and Satoru TSUNOMURA

Abstract

Magnetic field disturbance by leakage current of electric railway is serious
trouble for magnetic observation. We can get exact solution in many situations of
the railway, power substations and electric cars by the developed method. The
developed method gives us smaller estimating magnetic field disturbance compared
with the old method.



