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Abstract For trains to run safely and quickly, the train should always follow the preceding train at a proper
spacing. For this purpose, a certain distance between the stations is set for each block section. For the safe
operation of trains in one block section, only one train service for an automatic block system is needed. The
existing block system is composed an ABS(Ed note: Define ABS.), which is a linked track circuit and line
sideway system through the interlocking system. The interlocking system is being replaced with a domestic
electronic interlocking system. On the other hand, the block system still uses the relay format of an analog
system, and is independently installed of the line sideway systems. Therefore, the existing block system has
many problems in terms of construction and maintenance. In addition, the existing domestic line is used for
ABS and LEU (Ed note: Define LEU.), which is installed separately, despite the train being controlled by the
information of the same signal at the same location. This is not efficient in terms of each product price and
the maintenance costs. This paper introduces an integrated electronic block system and the field test results. The
field test was carried out through a periodic inspection performed eight times from January to late August.

Key Words : ABS(Automatic Block System), EBS(Electronic Block System), Train control, Maintenance

"Corresponding Author : Jong-Hyen Baek(KRRI)
Tel: +82-31-460-5441 email: jhback@krri.re.kr
Received August 12, 2013 Revised (Ist October 24, 2013, 2nd December 4, 2013) Accepted December 5, 2013

6427



FrAkely| skl =R A 414 41235, 2013

1. M2

Ax el AL HEelR gl AsA|AHe] B
1980 AT B AREE W ATS(Automatic Train Stop) A]
AHS 7|E24 143} AF o) wlel ATP(Automatic Train
Protection) A]AEIO 2 Jfekslal QJ oL} 7)o ARRE]
T " AR Adu)el A=s|Eet Axr] FH
ABS(Automatic Block System)= %L G|, 7]50] ¥
7 glo] AREE AL QUTHI1]. Bttt ATP AlAgle g 74
ol ue AW ARAES Slu welae
LEU(Lineside Electronic Unit)gh= A2 AH|7} F7t2
A= U webA A2 o] E4F AR E o] Sl= dulE
9O FARPAS T FFTehr] 213 D24
met FEE AAHAA YA E Rl on, o]2gt
Y AR YA ANGK = A7) 22 Alo] w49
ABS 7|55 AxAo R4l R A=A S S
Wol AAEE s Alold 4 ok A 7ok &
3t LEUS X3 = Q= 722 /fIderA A2
A5 SR A 5 =S sty 58E d
X}Eﬂ’»‘ﬂzﬂﬂ”ilﬂ My 2 AdsAlel tiside 3
LR [2] JolA ==L, & =olAe 583
%iZPﬁﬂ’ﬂ.WMXJZH A83E 8 F3rY EA7E
EACi fﬂ”"ﬁ] Aol gt g7} Aol sl &4
gt W8-S AAIBHTH4-6].

kmol| A o Ao 22} 2‘45_%} %é PX] 4EH(”

gz Jastel Agsisleh w4
of WE o AP g 1E Aol
2ol w dloleleh AR A A Holel
ste] BAL AFskn F/1WEL B 4% 2

L glolth. AFAA AFe Ea]el 19
247190 8UWAH AYFoRA Ao Lgol we
AZA 8 Aol alME Shelstgich

foh
-0
ok
Ir
o)
S

Naepan Station
(Station control system, Up
direction 3, Up direction 4) &

[Fig. 1] Field Test Section
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[Fig. 8] Installation of Up direction 3, 4 Site Output
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[Fig. 9] Power Line Configuration for Field Test
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[Table 1] Item & Contents of Periodic Check

Section Item Check contents
captive volts, connecter fasten
Appearance ..
condition, Appearance
check ..
condition
contact  composition, loose
Inner part terminal, moisture, inner part
temperature
Performance . Lo .
. Fiber communication condition
check Communication test
check
input power, UPS output
Supply power check | power, rectifier output power
condition
Insulation resistance | Insulation resistance condition
measurement measurement
switching test, communication
. line switching test, recycli
Station control g fest, Tecycling
check, station control system
system test
control area test, output system
function control test
test
switching test, track relay
Site output system | operational test, self control
test test, low rank signal revelation
test
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[Table 2] Comparison Item & Contents of Logging Data

Track circuit monitoring device | Electronic block system record
record data data

(1) Track voltage data

(2) Condition output by time:
Condition output by time
(track occupation, obstacle,
system operating)

(1) Train occupation data

(2) Track voltage data

(3) Track obstacle & warning data
(4) Condition output by time

5. TR Al E1}

A Ao g 2] B
Fotsisol 7149 A5 A4 0 A ogel
A=s2 A 715 dolelel A Aol g el
of Aojg Aol AE /1% ol HmE E A=
foll w2 AEAAAHE AT Weo FHskeck
A AR 27) e sAge) AR Fot % s S
ok on] 1 Ak Table 33} 2k %7] 1Y 2710
e ME EL PR e ol o3 Heke SOt
7 olFollis AA BATE BT 4 Ak F WA=
Aoz GAH 715 doleel ARTAR oA 9
of Aojg el AHE /1% dlold HluE Fo A=
foll whE ABFANUE FET AT Table 49}
o %71 W2 4Rl Aol g Aok Al 1t
AR Aol o] Alzke] ghA| efob AwB|R G A
o2 uwE ol5Ree] i vy &4 Auolt
Table 40f4] & 4= Qlo] AR AR oA o} A==
HBA Aelel B0 ol 8 ol Actzelz
Aol7} s BT ALARoL AEANS

R N S e N
glolg Hlm Zat AAHAA g 19 13] g
GPSE Al BASIAR AES|R A FAE A7k
HASH g glom E3k 4X 5 B o] Fukstel
PCAIRIO] 2 Webx 7] uiel wlole ALY 2
o|7} ¥RAIEITE E3F A= 2 A A= BEAIHFA 0]
HE|EFYAL A ] 149 A=slE A
# BAIR B BH 2 FA Fole o FA7E ]
AR glofok i FHE GFS F£YS R0 o
Apgich BPEA) AP 205 1S "] Sl
AAAFPARRY AwHZ 212 AT ABE 2
ez S A A=A dsket olz‘; vkl
AT NN HEB]2 282 W

2 QPR Bk ezke] AQIARE Fol A unmxﬂow
% A7t etk olehe dEHoE S 2 A
5 HAlo] B 9ol Aol M A=A
HHE Y Wo YEAOE Ashy] ule] ME
g2 mark

7] APom

6431



2255

BtASl7 )48k =] A4 A123, 2013

[Table 3] Result of Periodic Check

[Table 4] Comparison of Equipments Operating Time

No Check and Things to do
Installation of track-side cable laying and power facility

1 |Installation of station control system 2, Site output system 4
After installation, periodic checks performed (all right)
periodic checks performed : After replacing the motherboard of

2 |up direction 1, normal. Shorten the recording time of playback
data updates and playback function of the station controller
periodic checks performed : Result of maintenance section

3 |confirmation, 3-4 occurrences orbit failure on the up direction 1.
The reinforced double the track input contact, normal

4 periodic checks performed : Electronic block time and track
circuit monitoring device time synchronization

5 |Periodic checks performed : All right

6 |Periodic checks performed : All right

7 |Periodic checks performed : All right

8 |Periodic checks performed : All right

Track circuit Level Detection Systern Data Eleetronic Bleck Centrel Bpstemn Data

1 3M20499 131530 Up 4 Stap ampect 1 2MWALD INEET Up 4 Stap acpect

2 2020479 100601 Up 3 Stap aspect 2 MM2MATWN633 Up 3 Stap aspect

3 220479 10065 Up 4 Caotian aspect 3 2WMA9 0655 Up 4 Cantian aspect

4 2020479 11638 Up 2 Stap aspect 4 M2WATIITAS Up 2 Stap aspect

5§ 2M20479 101658 Up 3 Caotian aspect 5§ 2MMAJ 101733 Up 3 Cantian aspect

6 2M20419 10T Upd Attention aspect 6 MM2AWATIITIZ Up 4 Attentian ampect

T 2020479 131704 Up 1 Stap aspect T MM2WAT T Up ) Stap aspect

g 20120409 10173 Up 2 Caotian aspect 8 2MMAI 101803 Up 2 Cantian asmect
92020449 10973 Un 4 Diecelesation acoect | 9 N012/0409 30:18009 Up 3 Attention acpect
10 201200403 19739 Vo 3 Attention agmect [ 39 201241443 10:35.09 Up 4 D ampect
L 2020403 W36 Vv 4 Progess amedt 11 2032414419 10:3533 Wp ) Caotian aspsct
12 201200403 W26 Vv 3 Decdlaation asmect 12 M12A0443 10:1500 Up 2 Attention aspect
13 20120409 09206 Vo 2 Attention agmect [ 13 201241443 10:35.40 Up 3 Do aspect
14 20120403 W26 Vo ) Cxotion amect 14 NI2A4409 10841 Vp 4 Progress aspect
15 20200409 W34 Vv 2 Decdlaation asmect 15 M12A0449 10:19.06 U 1 Attention aspect
16 2020409 0343 Vv ) Attention agmect [ 16 2012414409 10:19.06 Up 2 D aspect
17 AMATINA WA Vo 3 Proswess amect 171241449 10:39.07 Vp 3 Progress aspect
18 20120403 W9323 Vo 2 Prosyess amect 18 21241449 101950 Up 1 Do ampect
13 2020403 W:323 Vv ) Decdlaaian asmect 18 M2 10:950 Vp 2 Progress aspect

A 20999 101855 Up 1 Frogress aspect 20 M2M49 100X g 1 Frogress ampect

2 M2AA9 102000 Up 4 Stap aspect 21 M2A403 10032 Up 4 Stap aspect

2 M2MAT 0236 Up 3 Stap aspect 22 M2A403 10206 Up 3 Stap aspect

B M2MA9 102043 Up 4 Caotian aspect 23 20403 10:21.07 Up 4 Caotian aspsct

2 M2AT 02105 Up 2 Stap aspect 24 M2A403 1021 3 Up 2 Stap aspect

& AM2A09NF 0217 VUnd Attention asmect | 25 A0I2414493 10:2 8 1 3 Cantion aspect

& 20120403 10217 Vo 3 Cation amect 26 201240443 10:21 50 Vp 4 Attenton aspect
T 2200403 2145 Vv ) Stm asvect 27 201240449 10:23.34 Up ) Stap aspect

25 202413 2153 Vv 4 Decdlmation asmect 25 2032A1419 10:2225 Up 2 Cautian aspsct

28 ) 2/0403 2153 Un 2 Cxotion amect 23 M2A499 10:225 U 3 Attention aspect
3 2020403 2153 Un 3 stention amect 3020124449 10:2225 Up 4 T aspect
3l 220903 02228 Vv 4 Progess amect 31 124443 10:2257 Up ) Caotian aspsct
32 2020903 02228 Un 3 Decdlaation ammect 32 M2A443 10:2257 U 2 Attention aspect
T AN20903 02228 Un 2 Attention aguect | 33 201240419 10:33 58 3 Dieceleration t
3 AMATIND 2225 Vo) Caotion ammect 341240443 10:22.58 Vp d Progress ampect
20120903 W:2306 Vv 2 Decdlaation asmect 35 201240449 10:3835 Vp 1 Attenton aspect
¥ 2020403 2306 Vv ) Attention aguect [ 36 201241443 10:335 Up 2 D ampect
F 220409 02306 Up 3 Frogress aspect 37 M2M49 1B U 3 Fragress ampect
38 220403 02342 Un 2 Progess amect 38 124449 10:34.0d Up 1 T aspect
38 2020903 102342 Vv ) Decdlaafion ammect 29 20124443 10:20.34 Up 2 Frogress aspect

A1 20449 102414 Up 1 Progress aspect 40 AM12A0449 106 U 1 Frogress aspect

[Fig. 12] Comparison of Logging Data between Equipments

Track Signal
No Section occupat'mn revelat'lon Note
comparison | comparison
(seconds) (seconds)
operaqon indistinction | indistinction
comparison
sz.ive time 0 0 time
| difference synchronizati
operation time on between
R 0~3 0~4 :
difference devices
real operation . .
time difference 0~3 0~4
operaqon indistinction | indistinction
comparison
save time
5 difference 0 1
operation time _ _
difference 0~3 1~6
Teal operanon 0~3 0~5
time difference
Operan.on indistinction | indistinction
comparison o
- track circuit
Se}ve time 35 6 monitoring
3 difference device save
operation time _ ~ time is
difference 7 6~9 continuous
: ; fast.
rea oPeranon 0~2 0~3
time difference
operatl.on indistinction | indistinction
comparison
save time
. difference 10 1
operation time _ _
difference 10~14 11~17
real operation
time difference 0~4 0~6
Fig. 1204 AR A o322} AE3] = A1
o AZHA 715 Eil(’lEi H] 1L 7344— Hol1 Qick &
A 2 AE EA & 3|2 FAPEA]
o eAoR AaEA e el e B, A
A A o] F 2] = T HE J4T A g e ot
A eAHoR AW R & 5 AUek
6. 42
2 =M AR FAaENS FIAII
918 A FAA A AR o gH o] WA A



E5E A aAo AR 0] AT Bl 3t FHAH
o AE Al AA @AY HE Flskgich
AR T A AR = BohE shLbe] A AE oA 7% 21 & Z(Young-June Kim) [R45(24]
< FAlo YT = JrE FogA nE S e

[11Y. G. Kim, et al.,

—
[}S)
—

—
w
[t}

AZQ] AZY7IE oF 30% A7A]
st W AAYFLAE 7R
82191 “i] 9 FA B0 £QEE ulg
10% ¢Fo2 ﬁix{ 3] 7FAA]

References

“Development of the Strategy to Built
the Optimized Signalling System for the Conventional
Lines” Railway Technology Research & Development
Project Final Report, Korea Railroad Research Institute,
2007.

Jong-Hyen Baek, Yong-Gyu Kim, Kang-Mi Lee, “The
Study on Centralization & Electronic for Maintenance
Efficiency of Ground Signaling System”, Journal of the
Korea Academia-Industrial cooperation Society, Vol.11,
No.8, pp.2983-2988, 2010.

DOI: http://dx.doi.org/10.5762/KAIS.2010.11.8.2983

Jong-Hyen Baek, Hyun-Jeong Jo, Yong-Gyu Kim, “The

Development of Integration Electronic Block System for
Maintenance Efficiency on Railway Wayside Signalling
System”, Journal of the Korea Academia-Industrial
cooperation Society, Vol.13, No.9, pp.4171-4176, 2012.
DOI: http://dx.doi.org/10.5762/KAIS.2012.13.9.4171

Y. Fukuta, G. Kogure, T. Kunifuji, H. Sugahara, R.

Ishima, M. Matsumoto, “Novel Railway Signal Control

System Based on the Internet Technology and Its
Distributed Control Architecture”, IEEE ISADS, March,
2007.

DOI: http://dx.doi.org/10.1109/ISADS.2007.53

Nakamura, T. & lhara, K, “The present situation and

problems of train traffic control systems(in Japanese)”,
IEEJ Journal, Vol.124, No.5, pp.279-283, 2004

DOI: http://dx.doi.org/10.1541/ieejjournal.124.279

A. Mirabadi, N. Mort, F. Schmid,
Sensor Fusion to Railway Systems”, Proceedings of the
IEEE/SICE/RSJ International Conference on Multisensor
Intelligent

“Application of

Fusion and for
pp.185-192. 1996

DOIL: http://dx.doi.org/10.1109/MFI1.1996.572176

Integration Systems,

6433

19854 2¢ :

s} A}
e 2001 84Y : Ql3listw wE7
ostal A A}
® 20084 8 : A2ArAiEtw A
A7 s by 8
e 19954 29 ~ 19954 6¥ : 3t
SAEAG7 AL 74
° 19958 79 ~ A : FFAEAL TG BA
<Al ROl
A7EE, 24, deAyRFal
Ui = S(Jong-Hyen Baek) ("3
° 19954 24 : AEdgtw Ao

=35k} kAt

e 19979 29 : FFHEy|EY o
FIEZYAZslal AA}

e 20094 8¢ : AETw wrl=
2Yxyehy} uhap

e 19979 19 ~ AR : FFHE
71EATY BASAEAA AN
T TFT A1

<Ry

driAlel, AsBALHE,

/\E%loﬂxll,]o-lal




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


