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Abstract In this study, we investigated the trend of technological development in major countries related to the
propulsion equipment of railway vehicles. The propulsion system is the main equipment of electric vehicles. A lot
of time and investment are required in order to ensure the development of technology. Therefore, developed countries
have maximized their effort to develop technologies with safety, reliability, and convenience of maintenance. They
have also done their utmost to prevent technology transfer to other countries after the development of new
technologies. For example, Toshiba of Japan developed a new 3,300V/1,500 A class IGBT power device, but was
reluctant to export it to foreign countries in order to protect this technology. In this study, we analyzed the patents
applied for related to propulsion control systems and presented the direction of development during the technical
development of these systems. The patent analysis of the core technologies was conducted using the Thomson
Innovation DB. We examined the number of patents applied for by country, year and major applicant. As a result
of the analysis, it was found that the proportion of patent applications per country was in the order of China, 48%,
Europe 16.6%, and the United States 14.9%. The patent situation of the top 10 principal applicants revealed that (the
top three were?) ABB 14%, GE 13%, and CRRC 12%. At the same time, we also conducted a qualitative analysis
of the level of technical development by evaluating such factors as the influence index, quotation, market securing
power and citation. Based on the result of the patent analysis, we presented the direction of technical development
of the propulsion control equipment of railway vehicles. Based on the analysis results, it was found that domestic
applicants considerably reduced their efforts to protect their patents from foreign companies. Nowadays, most of the
electric motors used in Korea are induction motors. In advanced countries, permanent magnet electric motors are
employed in new railway lines. Therefore, intensive investment is needed in new developments.
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Fig. 1. Synchronous Motor of Toshiba



Fig. 2. PWM Inverter of Toshiba

F o= SiC, GaN 53 22 At AEAaAE A
Apekol] A-8-3817] Ak A EEo Fol7]
91T}, Toshibadll Al 71Esk PWM SIHE = o A4
715715 Alolsr] A& AEE Ak IGBT 2449
S FIATI7] A, 7180l A
,300V/1,200A5 ] obd 3,300V/1,500AF IGBT
sho] A-gatqir). A& st IGBT A4
1742 A9 ZskE 8 =% 7z

A& 07 o

Zal

2.2 =W FEIHOER| 7L S
Tl A e E = HEA] JAWEE 7)o Ake]
2]2=H ¢ GTO A7 A& 3o, 1990 -
HHEE= IGBT &AFE ARESIL glvh 198349
Mitsubishi 7]&S 283 ZujAojila] Agko] &35
o] 7]&0) o] &HAY A2 AFS A ] Azt

itk o8 B3l HHEAloIE Fuak FasT A

el
==

e AR & A
198437} 1985 dolli= GEC =¥ W] o] 354
3} 43400) =Y DAl RS AEA A 83
T 9 VVVE SIHE] Aol 3 454 ol &

[e]

RS

3ic. Aol Geedol A £457] 913 Az

HEl= 2948 3245 983 IGBT 248 &35k 9
t}. 7]l ALEsHE GTO 4AF9) Hlushe] 293 &
7F 108] o] whEbx 1&E 7 Al SHEAC] om=

F5 IGBTS A-83ta Qlti11-12]

3. =5 oig 24

3.1 7|25 ¥ E52M HeY

Awarsg Het7] 7led Ak, 5% 5ol wd 25
I e, AVIAE FEY TR g 571 VR
T-H3190th Thomson Innovation DBE E3f &=, 1]

, e, T, Al 29 3 5% 585 Titled}

Abstracts ZAHL 2 3lod 1990 20173 7HA] 43}

133

E3EHE B3 A=XFE A A V& B
At
Thomson Innovation DBE &3 3=, v]=f, 3, &

=

=

o

29 W E2x E3SS

o=t 3 TitleZ} AbstractE
2 3] 1990 2017 37k4] A8k A
T LA AFE F

Al

Ly
a

o

o s

A E

l?jté

<7t
37

3.2 E5] 7| S

321 gz o

Fig. 3¢l|l4 ®&
7)%3} BEse] & 1,053101 55 4%,
o7 EFAFT
FEE oF 10070 141944
Ark =7HE E5E4 Hl T30l 48%= 719 Ayt
S ARSI, FE 16.6%, ul?, 14.9%, & 11.7%,
Eisn 8.8%94 o2 AT FHE 1990 FE
20099 7HA= 58] Hlso] 1] 24| ARk, 2010615

& 53171971 Bl7tRY 34 SA7FE Blos 34
HAok 53], 201599 53] 1197 5 9074, 20161 119

A F 106710] Tl 581EdE Aew Yeht

= B8] o] 1% 5748 Aow 2ART, B39
Agole AA EdeE 93A0 2 7P H a1, 2014
ool = alulr} 10710] g Az A7) B, 33
Rlojiote] AAHE Grslr] el of Hopo] jg
Flelel s ol FolAoke Held 4 otk

Number of Patent

1900

Fig. 3. Patent status for each country



A7) &8 8] =E A

Fig. 49} Fig. 5 %— %EH, Awxpek 224049 o

9ol tiste] Lolrgith. ABB
14%, GE 13%, CRRC 12% =22 =7 Yehsith #
of 7I9+& ¥ ABB: 4971 F 2871 oA, vl
% 117& "|FolA, F5 CRRCE 514 5
477 ZF2 Z43H9L) o2 E5) Jd 7)eS A
ol WA BEET, Eatel] H8kEs 4] U
S ¢ F A9tk KRRI® UNIV SOUTHWET
JIAOTONG®] 7Z-t-oll& 53] 31213} 3031 7 A=
of FUg o= otk

Fig. 4. Patent status for main applicants

wABE
WGEN ELECTRIC

ALSTHOM

R

HCRRC
HITACHI LTO
WSIEMENS
WiRRI
|

WUNIVSOUTHWEST JAOTONG I I
EMITSUBISH l

199 1991 1992 1693 1994 1995 1996 1997 1998 1399 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 5. Patent status of main applicants for each year

Fig. 6°14 IPC t)¥ F=o] |3k =7l 7)< Fofd
skl A9 107] HE FeE2 FAow AW ugTh
7, HO2J == 8271

B60L FE 30971, HO2M FE 152
9] =0 7 YEITE B60o] xFFdut HO27F Mo vt

Mumber of Patent

BOL HO2M  HOY  BEIC HO2P BGOM  BGOK GOIR  BROW GOIM

— 5 — R —F EP N e SLIM

Fig. 6. Patent status of 10 IPC code for each country

3.2.3 AEHEEY 9 QIBEX|s

Fig. 7 71 53

54 I7hllA 71e A A

9| E3EU S SR, Yy
al

=
=
515 S Aol Aval & 4 vk #F30] 9.48%

5789] wolodth. B 53| Ao vlwste] %8
neEo] g whe Row stelsgln

200 175
50
151 5.78 232 7.28
0 —

us

NurnbercFPatenrr& PFS

Fig. 7. PFS(Patent Family Size) for each country

Fig. 8& =714 E—?ﬂ%ﬁh JALEAFE B4 2
oltt. Oirﬂ 5%7}4 £ E3E
of8f A&
=, 1 %kol = il 5

ofm|slA ). EEAFE W5 1545, Y& 5.13



S5 8AE B AR FAARA] Ve £4
%1919 £o= et olE Bal s 557k A4 ole $H7 nesRs #h SeEA0s AL
e Y SR AR AR A% O 4 AR 40w ekt A2 AR e 4ol Ao
R
_eN
“Ez = ¥ Priory Courtry g Appication Courtry
8.00
o aw
0 I|
- I,l null
Fig. 8. CPP(Cites Per Patent) for each country Fig. 10. Patent status for Priority country and application
country
3.2.4 FE=HX|5
=7 SolEE dFEATE Fig 9914 = 5 3l 3.2.6 Z7IH FREM 2Y
ot dFHATFE ofd 7P et e 71ed 2 Fig. 11 EPiL T3, rH 59 Fa F49 vF
A FE2 Uehle Agolth whA, o] A7t 28 & ATE Flojth F5¢] 7, CSR 4771, CRRC 437,
5 5359 44 3o mrhe AS onigth. 9&HEA Univ. Southwest Jiaotong W} 30719 ¢o2 A
FE "l=o] 3.12, Yol 1.042 ZAFE AT ok 7F = A U 370 713k o] 23.8%0l Eaek 4
g=o] JFHATFE 0.1290 Eﬂré}"i 539 dH x2 FFoAE B E9de] EAES Felskdith
Fo] 7P YA vetsith mebA, d=o YA el 49l 570 EFLle] viFS EAI% A9, ABB
£ =o7] Y% diFwdo] Algsitta e 2871, Siemens 1971, Alsthom 177122 Fet= At} &
9] 7 9ol = Hitachi 2171, Mitsubishi 1071, Alsthom
07 s=olglth. o) Bal ¥ /1Sl A% el o)
300 585 95t 5S¢ AUk
250 32 KRRI7} 3171, Alsthom 371, ABB 2719] =
200 o2 EEYs Aoz Yeyith vl 9, GE 32
" s 7, ABB 97, Ford 971 %:0.% sfets|gic}. Sk} v
100 - £ KRRIS} GE7} 58|29 115402 Wl oz &
050 = A= Ak
.~ R —
e ® kR us

3.25 2714 EJ

Fig. 1094 & =718 &
ulaLste] 2 = 7ke] oS
S A9 B 2731, S
175740; ﬂ =7 ghetuo] s

a2
3=z

i

ABB, 13, 8%
ALSTHOM,
16,10%

UNIV SOUTHWEST

JIAOTONG, 30, 19% CRRC, 43, 27%

(2)

135



A& 8] =2 A Al19d AsE, 2018

EP

GE, 6, 7%

HITACHI, 11,

ABB, 28,
35%

SIEMENS, 19, 23%

(b)
P

SIEMENS, 3, 6%

HITACHI,
21, 42%

ABB, 7, 14%

ALSTHO!
9,18%

MITSUBISHI, 10, 20%
©

KR
MITSUBISHI, 2, 5%

KRRI, 31, 77%

(d

us
SIEMENS, 5, 9%

FORD, 9, 16%

GE, 32, 58%
ABB, 9, 17%

©

Fig. 11, Patent status for main applicants by countries
(a) CN (b) EP (c) JP (d) KR (e) US

4. AE

5

wollM s HEA 32 HIOVW«] me 7

x| 71&7

714

mln

o 7%, 324

4

>

136

N

S oft oft 32 My

oo 2 A o

ot ?4_5’— Toshlba«]
A5 AR skl o, %NM Zd_
Yal2 9lal el i3k &= 8t
U] A, o del= Apolg] 2~
'«3‘}9‘;2% F o= IGBT 24
7} FEE olFa A%tk
BAE BelM ved 22 A
. AR, AwApE %—UﬂOVHM
,05371, 2013 0]?%‘*1
A= A=A} w7 5D
= 48%, 4 16.6%, V13 14.9%2] %ﬁé ZAFE AT
T2 201095FE S8 dg7 v wrtEY A o
M AoR vERth

A4, 39 107] F8 e digk 5ds 74
A3}, ABB 14%, GEN ELECTRIC 13%, CRRC 12%
o]tk ABBE 4971 5 2871S #¥, GE: 524%

TF Hs
1174& w3 CRRCE 517 5 4778 3] U3l

F>

tdﬁi%}i] 71%@.

o,

32
_u

[
2
mlm

N9 :-:‘4 o\'

% Q B
S :

H

13

ol
O:

m rE

o
to
)

e
o

KN
=

%0,
32 1
o

—
gl

° im e fE
4

_ﬂm 2 o
& r

) off

)]:

=90

A 7148 A el WA FUshel REWR BT
of Estels Aol i AL E 5 AT

AR, IPC i I=d osk F7kd A9 107] i
FEZ AR A3l B6OL FE 3097, HO2M FE 152
7, H02J #= 82719) =0 & spot=giek. vlA), w7hd
E3RE ASEATE FH 948, ulu? 728, dB

& At

5.789] 0.2 2AEIT) Selvehs
el Agehstol A4 S hebsich

A, =7PE SRR IS EAFE AR 2
w)a 1545, 94 5.13, ¥ 1.919] o]t o] A3E
3l vl 538171 A ‘Efﬂ% 7V ol B3l 9l
< sk XA, %7}% 538 x dFEATE
vSE 3,12, R 1.04, 7 0389 o BAEA

AFA, =7hd 53Edd 49 BAA5E v
ste] 7} w7t Sl E s AWE A, fHS $
AR B 2737, 17 B EU097 17578
2 glotrjo] A &S HE B =yS /]ed



%

A
ol
s

o

5

i
t
N
ol
ofo
4
>
é
2

22 5 otk Bt FHe $AN WAAFUL
b BHERA57 1§ A0 e A=A ) ol
A7k s o2 v b,

o5, S7h FadAele 243 nolth Fael
7§, CSR 477, CRRC 437, Univ. Southwest

Jiaotong T8} 30749] o2 TpotE QI 371 7)ol
5 9HA 23.8%01 2¥fste] vhe] E919lo] ds
E5& &S B 7 itk Y¥-2 Hitachi
2171, Mitsubishi 1071, Alsthom 97d %01212‘11, AR
1@—01 A= Yol §318 wol &

=7} 1%«1 39, KRRI®} GE7}

2 5 s

=93t 9l

o tigk 7l€L
o t3k AAH ~
Z].)ﬁ

A= A

7%1
d3ks
AE717F obd R EAE7E <=l
U 3,300V/1,500A5 IGBT 47

4

% K
é‘_limi
ol

2

fD
o
E
xe

e

)
ol
N

o
o

ook ot i1
N

i)

=

References

[1] David Briginshaw, "AGV the next generation",
International Railway Journal, pp. 23-36, 2008.

[2] Yoshiki Mizuguchi, Junji Kawasaki,
main circuit system for FASTECH360",

Technical Review, no. 16, pp. 13-16, 2010.

"Development of
JR EAST

[3] A. Kocalmis, and S. Sunter, "Simulation of a space
vector PWM controller for a three-level voltage-fed

inverter motor drive", JECON, pp. 1915-1920, 2006.

137

[4]

[5

[6]

[7]

[8

9]

[10

[11

[12

DOI: https://doi.org/10.1109/IECON.2006.347442

D. Serrano-Jimenez, L. Abrahamsson, S. Castano -Solis,
J. Sanz-Feito, "Electrical Railway Power Supply Systems
: Current Situation and Future Trends", Electrical Power
and Energy Systems, vol. 92, pp. 181-192, 2017.

DOI: https://doi.org/10.1016/j.ijepes.2017.05.008

Si-Young Chang, Byoung-Chul Lee, Yun-Bae Kim, "A
Study on the Emerging Technology Detection in the
Field of LED Using Scientometrics", Journal of the
Korea Academia-Industrial Cooperation Society, vol. 12,
no. 3, pp. 1213-1222, 2011.

DOI: http://doi.org/10.5762/KAIS.2011.12.3.1213

[t}

Young-Jae Han, Jeong-Min Jo, Jin-Ho Lee, Chul-Ung
Lee, "The trend analysis of technology development for
auxiliary power supply of electric vehicle", Journal of
the Korea Academia-Industrial Cooperation Society, vol.
16, no. 11, pp. 7957-7963, 2015.

DOI: https://doi.org/10.5762/KAIS.2015.16.11.7957

Seok-Moon, Oh, Inmook, Lee, “A Study to Develop a
Multiple Container Transportation System”, Journal of
the Korea Academia -Industrial Cooperation Society,
vol. 15, no. 2, pp. 638-645, 2014.

DOI: http://doi.org/10.5762/KAIS.2014.15.2.638

[t

R. Lindsey, "Positive Train Control in North America",
[EEE Veh. Technol. Mag., vol. 4, no. 4, pp. 22-26, 2009.
DOI: https://doi.org/10.1109/MVT.2009.934666

"Permanent Magent Synchronous Motor for Propulsion
System", Toshiba Catalog, 2012.

[}

Kenji Sato, “Traction Systems using Power Electronics
for Shinkansen High-speed Electric Multiple Units”, The
2010 International Power Electronics Conference, pp.
2859-2866, 2010.

DOI: https://doi.org/10.1109/IPEC.2010.5542320

] Chan-Bae Park, Hyung-Woo Lee, Byung-Song Lee,
“Technology Trends for Electric Equipment of Railway
Propulsion”, The Magazine of Korean Institute of Power
Electronics, vol. 21, no. 4, pp. 27-34, 2016.

—

“Technological Development of Propulsion System for
Improvement of Stability and Weight Reduction of
Railway Vehicles”, KRRI Research Report, 2016.

gt

A ZH(Young-Jae Han) (A3 2]
199413 29
&8kt (FeEkAh
*1996'd 24 : FJuidtan
38 (FAAh
02004 29 : FoJufstn
Zﬂoi_l_ﬁ’]—‘q, (_z_sl—tﬂ-/k})
2013\ 2% :

ofgjata 47140
A7140)

AR

20161 84 :
1995 12¢

64 ZH

AT, 71€%

of



S| Eersl=EA) A9d A5E, 2018

0| =~ Z(Su-Gil Lee) [E2| 3]

01995 29 . SAYEW H7|FE
I} (15] 6?/\]_)

01997\ 29 . SAYEW H7|FE
3} (F3HA

02010 29 : FAdstul H7|Est
3} (F A

019971 19 ~ &4 : I}=HEY]
479 AYATY

FR1A0) A 28], A7 A Aol, DEA 2]

H} Xt Zd(Chan-Kyoung Park) ("33

019879 2¢ : gt 7] A

tﬂ-_\,]_ ( “61-6]—/\]_)

1989 24 : 3reehsta 7] A1A

o3} (F8H4Ah

020043 2¢ : FgUiEtn A7)
238}z & 1—61—111/\]—)

o/ Queensland Univ. HJ'—E—@—TL%
* 1995\ 2%J A - AFEET|EdTd FHAT

020184 39 ~ AA| : AT EATY ﬁEA]%‘ﬂ%ﬂ
g4

<TARol>
AR APPFAF, DEHL Qe oA
Z & Z(Young-Guk Kim) [Hal3]

01984 29 : o} 7|AEg}
7} (F83Ah
© 1986 2¢ : F=3Er|EA 7)A
8t} (FAh
e 19861 6¥ ~ 1996 3¢¥ : -
FTAFSATA AdATY

~. =2
019979 59 . AMI|ATIEAL
- © 1997\ 12€ : A7)eAt
019961 4¥ ~ 1997 129 : IFuKAEALTY 2}
AT AT
01997 129 : AFHEEI|EATY AT

02000 12€ : A5 E7]EA
02003 29 : o}Fthelal 7| AF e} (FEkAh

<wlEok
ARG, NYP7HAF, DLLE el ol

138

(Chang-Han Bae) (A2

*1996\d 2¢ : o}FUIgtul A|AS
38 (¥

01998 2¢ : o}FUgtul A|AS
(TN

©2002\d 8€ : o}FUIgtul AH|AS
:r_s} (16]—\11—}\].)

02002\ 8Y ~ &Al : ALY
A7 AdA+

A, Aoj A%




<<
  /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 1200
  /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 <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


