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Reduced-weight Filter Reactor Based on the Operation Condition of Urban Electric

Multiple Unit
Ol t, ZHOIx, Mels+ o7 T* UHIZ* srHx|*

Changyoung Lee T, ongmin J o', Jinho Lee’, Hyunseung J eong*, Jungkuk Kim', Youngjae Han"

Abstract This paper deals with the feasibility study of a reduced-weight filter reactor for urban electric multiple
(EMU) by increasing the max. current density of the coil conductor. A prototype of which current density was
designed to be 50 % higher than conventional one was prepared and tested. The test current condition was
defined from the operation pattern of the EMU. The results showed that the prototype can be satisfied with the
temperature requirement. In this study, we concluded that the weight of filter reactor could be reduced by about
20 %.
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Table 1. Requirements of filter reactor for urban EMU
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Feature of Filter Reactor used in urban EMU
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Table 2. Specification of reduced-weight filter reactor
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Fig. 2

=

of wew Ateke] 7h,

Kl

Fo| ¢ =

AF

s
s

Far ol ey AAl =AA

S

LLE J)For

HA dv. whet

S

Elg]NEfo] =

v
=

of ue}

Ef 2] o ¥

g sjedel] whel 2

3

=
T



SIPAFIE E2A HH, Ho|Ae] A

=

.

3| YA El

.

T-Zrel A =

Al

ﬂ

=
=

E
==

Eas

=}, ag

o]

o

g

S|
=

Aol A77F HES

=i}
=

e

B

s
N
ool
()

B
N

)

Av}el vlael

B

AJA A 2t

g7 vEbstr. eyt
A¥} Ho ok 20 C

- 71 AREel M =

Fel A& AlAlEol A e Aol mlalsklth. Fig. 5(a), Fig. 5(b)eF o]l =AM

°©

3
X

Setup for load current cycle test

T

k)
pl

Fig. 4

ERERE

i Real current
o

AAESY S ¢ 56 T oA &%
Fig. 5(c), Fig. 5(d)°} 7ol 23} =A< A3}t

7k oF A 55 C

AES] AL 24 ~ 26 CTY 7| =710 A] oF 44 C FLol| A

\ Test current

i
Vo

=
L

7]

75 C 2 Yepgon,
Hw wEla dshd

-
R

Operation time [second]

=i
=

A ol 4]

Fig. 3 Test current profile

T}

]

Sl

A

000000000000
0000000

]

=

g

A
0z

1

I

2.4 AY &

]

A

&

al

54 A= #4

q

W o) A}

F ek,

ol
=

op °

£ 4% A 95 CAA

0

-
ol
A

el
op

—_—

o
X



50

[l 2|
<4 4 > ..Ll -
A
4 /0 " m | | -
Ll 5l
/,ov R L
1\
Ll d [ ]
<« //ov /I =
< /v/v | ]
\\ \
AR S " L
N ,
CT _HOMH Q“EMQEM._. S
[ )
g
Vo/ mJl\ -
AN 2|
« /V W /- -
L /.
< /V [ ] -
AW/. -\
NV
N
N

[2,] aumesadway

55

Operation time [h]

Operation time [h]

(b) Temperature profile by thermo couples (350 A)

(a) Temperature profile by thermo couples (450 A)

le by thermal vision (350 A)

(d) Temperature profi

(c) Temperature profile by thermal vision (450 A)

Load current test result for filter reactors

Fig. 3

71 AFEY w2 Vsem A

A Az A

0
o

71E AFE DA ®Bo; ok 50 % =A AA

b A 2d A Al

te ek A7 8l

5]

o
e
B
0SS

ol
Jo
_

Tor

e
ol

i

=53, pp.2965-2972, 2011.



[2] “Railway applications — Traction transformers and inductors on board rolling stock”, CEI IEC 60310,

pp- 21, 2004.
[3]“d8g& WHet7y] — A . 5245, KS CIEC 60076-2, 2002

KeR
i [}
[4] “=A A =835 FAARVE - A5A8 ¥ 2 9 E]”, KRT-EV-FR001, 2004

o2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


