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¥ 1-1> AA A A& (World Economic Growth)

a4 7 2011 2012 2013 2014

Al Al 2.7 3.4 3.3 34

= 3.7 2.3 2.9 3.3

g 7| AAR AALGE E e-UHAE
(] o)d3 22 Fgwe] et Wl AF7pA 8 7oA & /e &S
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(] 20143 AA 49 & =% 3% (World merchandise trade) 7= 22 FOB 7]
TO 2 18% 42209 E#(USH Ao, o= 2009 AA AA FE27F 5723 A
A Aorsttpd A &A1 weo] JHo] o]Fo HEE& & T U=
O 28y MA w9 e S7ker A 72 =7 2 U5 o] 79 Ed3o] AAd
At Ha &
O 20149 U= &2 1% 62109 28, 92 2% 41309 d3 = °oF 79209
g 7 AR5 AFE o wHoA Hola S
O olo] gl F=r9] A9 2% 34209 EHE FESL 1x 9590 ¥ E 4
sto =2y 38309 €8 A& 7S5 A
FLSUM ol FHAEES
NEE HEE|H %
400,000 4
375,000 .-q‘
;').. 4
El \
350,000 fﬂ o,
\_.. ' -‘o
h_1 _
325,000 2
2012 2012 202 2012 2013 2013 2013 2013 2014 2014 2014 2014 2015
144 214 34 414 114 214 34 4/4 144 214 34 414 114
<29 1-3> AL 2 AAZHE
25 ¢ UNCTAD, 7|8 A BA3dE& 2 e-ebA 3.
O olgfst 71 7+ tF e 9 EddS Two] ' FoH AL FAAR
Aats Fdeta T d S A o X&HE Ao Add



<E 12> gisdE 5o dg
Exports Imports
Nation Annual Percentage Annual Percentage
Value Change Value Change
(2014) (2014)
2012 2013 2014 2012 2013 2014
world 18,422 0 2 1 18,569 0 1 1
North America 2,493 4 2 3 3,300 3 0 3
South and B B B B
CentralAmerica 695 1 2 6 739 3 3 5
Europe 6,739 -4 4 1 6,722 -6 1 2
Commenwealth of
IndependentStates 735 2 -2 -6 506 6 0 -11
(CIS)
Africa 555 5 -6 -8 642 9 3 1
Middle East 1,288 6 0 -4 784 8 6 0
Asia 6,426 2 3 2 6,325 4 2 0
25 World trade report 2015, WTO.
<E1-3> Fo Z71d 7o ¥3)
Exports (2014d) Imports (20144) —?_:_ﬂ'fﬁ
Nation A}-o
Annual Annual N
Value(A) | Share change Value(B) | Share change (C=A-B)
China 2,342 12.4 6 1,959 10.3 0 383
United States 1,621 8.6 3 2,413 12.7 4 792
Germany 1,508 8.0 4 1,216 6.4 2 292
Japan 684 3.6 -4 822 4.3 -1 -138
Netherlands 672 3.6 0 588 3.1 0 84
France 583 3.1 0 678 3.6 -1 -95
Korea 573 3.0 2 526 2.8 2 47
Italy 529 2.8 2 472 25 -2 57
Hong Kong, 524 28 -0 601 3.2 -3 77
China
Untied Kingdom 506 2.7 -7 684 3.6 4 -178
A& © World trade report 2015, WTO.
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O 19803t ©]% Motor Carriers Act, Stagger's Act, Shipping Act 5 +%5 &

of digt A4 &stE Fd 53} +FAHY EFAA =
A g2 EFAAE Y VY FAHSE o|FofAa o, &

S T e HdstE &5, EFAEs Alade Tl

rr
B

Fdesoz FHUH
O 1990 ol = ISTEA(Intermodal Surface Transportation act of 1991)¢] <A4F

3 1% &83lW, NEXTEA(National Economic Crossroads Transportation
Efficiency Act) ¢ AAS &3 Hdeds A5490=2 3319
ArslEl A Wl &3S 80%°lY HEdle &

O "= 2050 7FA] 1990 thH] o]
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- o] AR 3 obrlel BHFY A

(Comprehensive Program of Logistics Policies)
AAow TG

(o=}
-
2 Hge dEsts B3 719 449 A
A A d T8 HER EAET

2 A A|2)

FEolt W e @

B So7 pAY JdUEF JEUAS Y 23
- 2 Modal-shift B4zl g% 2 FH3 olitstets wjEaF A7
24, Agelzk BRgE g ¥, 3PL QS A=A, oA A B
A 5E BEE S e
O 200549 119 ZITEFA A Z(200572011)0] AAH 11, o] 7|5 njgo=z =
AEF A, 2dEF, EF AFYE Badgs 3719 o8 2R3 A3
O AgtAk A3 =5 Y3 2007d ‘Cool Earth 50'S ¥x stal, AgAa dH 7

O 20201 7b#] 2005 thu] oAkstgka wiEEF 15% =8 TR

NI

O 542 44, =AY 9 Wd3sE F38] DHL Logistics, DB Schenker &
AT EF719S S48 o2 % v8FAE 45 FEF 5 F/HEAE &4
st Al71aL &

O w3k ‘7l AH A & (Fedral Traffic Routes Plan ‘85 or BVMP '85)%
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O ‘Freight Transport and Logistics Master plan’(2009)2 2% 3w 313+7 x4
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O 201613 UNe] 273l World Economic Situation and Prospect 2016 (2016)9]]

A 2015 AIAIZ A= AE7EA 0l WolAaL, a5 Alde] WEo] A
s¥o] FEetHA 20151 A1 2.8%° X A= 24%FE 7155

O ARt AAH o2 qtA skl =840 T3 4F oz A AAA
Al LEA d &S Heolm 201611 2.9%, 2017 32% Hes AAn
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<ad 2-3> AAAA AEE

A& IMF, World Economic Outlook, 2015.01.07.

<3 2-1> AA AA B A (Growth of World Output)

il s

les ]

o
=
AlE o
gatar ol

T & 2013 2014 2015
MA AEE(%)
(Growth of world 2.3 2.6 2.4

gross product)

MA F9 AFE(%)
(World Trade) a1 34 30

A& World Economic Situation and Prospect 2016, UN. 2016.
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<™ 2-4> AA F4, BA A B ose Ak 2 A192(1990=100)

A& Review of Maritime Transport 2015. UNCTAD. 2015.

O UNCTAD(United Nations Conference Trade and Development)o] twZwH
19804 &l &% =@ F 379 = Byt oy, 2014do = oF 9849 &
o2 F7kste] oF 27v) S HQl ¥ ZAdH oY 9% +F2 1980 1.02
o EollA 20143 16319 E=o=2 oF 16W] o] F53

- 22 7IZF w9k A3 22 Main bulk 9 A 6.08% EolA 31129 =
o= 5118 S7kg
- &3 Oil and Gas ¢ Other dry cargo®l 74-%-ol+ Zr7zF 1.51u9F 348u)2e] =

&
& 1Y

N

1 5y a3

e

o

<E 2-3> F5d

qd = QOil and gas | Main Bulks Container Other dry Total
cargo
1980 1,871 608 102 1,123 3,704
1990 1,755 988 234 1,031 4,008
2000 2,163 1,295 598 1,928 5,984
2005 2,422 1,709 969 2,009 7,109
2010 2,772 2,335 1,280 2,027 8,409
2011 2,794 2,486 1,393 3,505 8,784
2012 2,841 2,742 1,464 3,164 9,197
2013 2,329 3,923 1,544 3,762 9,514
2014 2,826 3,112 1,631 3,903 9,842

2+ Review of maritime transport 2015, UNCTAD.
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2. AHloly #F A% % =AY
7F AEolY =F A%

O UNCTADd w=w 20143 % AdH oY &5 H39(Container Traffic Volume)<
°F 171 ¥vk TEUE 7]1E389 &, o8t &2 2013 d %ol H]glo] 53% < 7}3st

49

Million TEU= (left) Percentage annual change (right)

P18

0 L
| ‘.‘

1005 1907 1998 1800 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015

<9 2-6> ZHolY S5 d3 (M TEU / S7H&(%))
Zt5 : Review of Maritime Transport 2015. UNCTAD. 2015.

FE ARG Astel 4L g, webA veel Zeely
7] 9Astel AR FAES FAYFL AZTH] olF BEHY]

O g4 S5 X33 ZI7lE Adoly 4% %10(Container Transportation
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oIV FE T 60% o4& AAsn e
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ol FEF2 Al AEoly FEFe 248%<1 125¥%E TEU oo &%
S Egettd 148w %k TEU 2 206%7HA ®e&o] F7He

O ti&sHd= WS u ofrote] HHY FFF2 283wt TEUZ A Aol A

9) ZHIOIH 2S&(Container Traffic Volume)2 SHACZ 25 HHOIY 22z 2t & 2 X S22 120K &1 MA
(Production)tfl Al AHIXI(Consumption) HXl 28t HHIOIHE HAtet =XHY.
10) 24601 #=52H(Container Transportation Volume)2 #Z0t 8 ¥ & S2 E &0l AHOIH =520 Us SHXY



93 gAlolrE 15.6%2 779 Er TEU

-
-

g AA
2 oalohs}

58.3%

m.TEU lifts

N.America

800

700

600

500

400

300

200

100

0

9102
710
¢t0c
010¢
800¢
9002
7002
¢00e
0002
866}
966}
7661
c66}
066}
8861}
9861}
7861
c86lt
0861}

<a¥ 2-7> diFE dH oY

. Clarkson Research, 'Container Intelligence Monthly’, 2015.01.

A5

A4r

Zow

A (East-West)

2=

5}

=
7

T

el

ol o
N=

= H

A A AL
Asia-North America(Trans Pacific), Europe-Asia, Europe-North America =

il

@)

=]
=4

R

v TEUZF &

Fed 2014 el 519

J|

[e)
= &

d

-
a_

R

o
CiB

o]

[e))]
H

15497 TEU o|glom <+

20143 oA o}l A

TEU = ¢F 84
3} o} Alofel

ul o
|

729wl TEU ©]¢l&

o
O 1.

=]

.

s
T=9

bar oAl ofef A =

&

ZAH oY 7F Bo] &

oL
o

_31_



<E 274> FL FY Ao B3
(9] © W9k TEU)
Transpacific Europe Asia Transatlantic
Q9 = o} 4] o} 2o o} A] o} - 9 - 2o
-%u | opAet | -% o} Al o} 3] %3

2009 10.6 6.1 115 55 2.8 25

2010 12.8 6.0 135 5.6 3.1 2.8

2011 124 6.0 14.1 6.2 34 2.8

2012 13.1 6.9 13.7 6.3 36 2.7

2013 13.8 79 14.3 6.9 36 2.7

2014 14.7 75 154 7.0 39 2.7

Z}= : Review of maritime transport 2012, UNCTAD.

O ¥ Bitd AL - FoolAlol gk Lol Au WS glo] ofue
T8 XA Transpacific, Far East-Europe, Transatlantic, Non-mainlane
East-West, North-Southol4] =5+ dojvpa L

O old ¥ B#Ho RFL ojAolE FOR i BE Fol waoA g
Astd Ao oay
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s & B L
\ 4 —wmse A%
e S oot oM s 7
<% 2-8> Interregional Container Flows, 2011(Thousands of TEUs)
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<HE 2-5> m= F4H) 28 (Port of Long Beach) AH ol &%

(+¢] © TEU)

Year Loaded Loaded Total Empties Tot.al = zg qlo] Y
Inbound Outbound Loaded Containers &

2015 3,625,263 1,525,560 5,150,823 2,041,243 7,192,066 28.4%
2014 3,517,514 1,604,394 5,121,908 1,698,398 6,320,806 24.9%
2013 3,455,323 1,704,932 5,160,255 1,570,318 6,730,573 23.3%
2012 3,062,290 1,540,188 4,602,478 1,443,184 6,045,662 23.9%
2011 3,024,965 1,506,693 4,531,658 1,529,427 6,061,085 25.2%
2010 3,128,860 1,562,398 4,691,258 1,572,241 6,263,499 25.1%
2009 2,534,897 1,352,053 3,886,950 1,180,647 5,067,597 23.3%
2008 3,189,363 1,687,051 4,876,414 1,611,402 6,487,816 24.8%
2007 3,704,593 1,574,241 5,278,834 2,033,631 7,312,465 27.8%
2006 3,719,680 1,290,843 5,010,523 2,279,342 7,290,365 31.3%
2005 3,346,054 1,221,419 4,567,473 2,142,345 6,709,818 31.9%
2004 2,987,980 1,007,913 3,995,893 1,783,959 5,779,852 30.9%
2003 2,409,577 904,539 3,314,116 1,344,008 4,658,124 28.9%
2002 2,452,490 855,202 3,307,692 1,218,673 4,526,365 26.9%
2001 2,420,687 952,845 3,373,532 1,089,435 4,462,967 24.4%
2000 2,456,188 1,044,353 3,500,541 1,100,246 4,600,787 23.9%

2= : "= Port of Long Beach.

O HEZ IulelM = 2015d = Aeoly F A& 208W% TEU o|lew o]F
T "oy Al #e 18.8%¢< 4897t TEUE 7|53 olgld ¥ ZAd ol ]
&2 2002158 St oF 20%9] Hl&S AAGkAL e e HS)

e
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<% 2-6> =l AEolY =%

(F$] @ TEU)

Vear ] =3 A F Adold

( Full ) ( Empties ) ( Total ) Hl &
2002 9,767,607 2,122,191 11,889,798 17.8%
2003 10,630,652 2,955,219 13,185,871 19.4%
2004 11,697,552 2,825,586 14,523,138 19.5%
2005 12,196,926 3,019,534 15,216,460 19.8%
2006 12,736,260 3,228,636 15,964,896 20.2%
2007 13,819,501 3,724,422 17,543,923 21.2%
2008 14,010,321 3,916,427 17,926,748 21.8%
2009 13,066,488 3,274,890 16,341,378 20.0%
2010 15,388,348 3,980,612 19,368,960 20.6%
2011 17,138,753 4,471,749 21,610,502 20.7%
2012 18,083,183 4,467,137 22,550,275 19.8%
2013 19,088,106 4,381,145 23,469,251 18.6%
2014 20,132,202 4,666,009 24,798,210 18.8%
2015 20,834,353 4,846,177 25,680,530 18.8%

As 0 R7HERS A BANE.

2 3 Adelue dry $544
YRR AAsta gom,

1
Jrof H&g=2 &

Hl&& Mol

O ol9} stA 7+ A" oY FHYE
F = 40ft A" oY

H 2 20fteh 40ft Eloly”

ol
==

o] ¥ ZHY FHEAALS AHT oF 64%% 15& AA
A=
<E 2-7> U FAHOY F5AH
(¢ TEU)
Year 20/ 40, 7]E} 74]
A A H & A A Hl & A A H &
2007 1248541 | 34% | 2,396,004 | 64% | 79,877 29% 3,724,422
2008 1,260,402 | 32% | 2,580,010 | 66% | 76,015 29% 3,916,427
2009 1,189,420 | 36% | 2,023,084 | 62% | 62,336 29% 3,274,890
2010 1,357,938 | 34% | 2,580,740 | 65% | 41,934 1% 3,980,612
2011 1,526,523 | 34% | 2,830,956 | 65% | 55270 1% 4,471,749
2012 1,550,281 | 35% | 2,865204 | 64% | 51,652 1% 4,467,137
2013 1,556,729 | 36% | 2,760,164 | 63% | 64,252 19% 4,381,145
2014 1,665,238 | 36% | 2933560 | 63% | 67211 1% 4,666,009
2015 1,731,511 | 36% | 3,050,216 | 63% | 64,450 1% 4,846,177
2016 871,442 | 37% | 1,493,350 | 63% | 21,385 1% 2,386,177
A5 A EFEGHRAE,
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(1) A=l el (Container)

O Zeoly= HAow whEojx A&dgo] 7tedt A%l Tor stes &4
w229

O 1950 thel 83t wa a5 a2 24 HAew, A Fefrjel ¥

O &&=° wel dnkg ey, HA§ HH oy, A&a8 HH ol
Holy, B8 ZAHelY Fo] U+

=

N

’

(e3
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<3 2-8> ISOTAFAxET 71H ol

A A 7} 5 3 =3 T3
A" ol W3 A5 ODoqr Measurem Net ﬁiﬂgd Gross
748 +3 (mm) ?rflrrllllr)lg ent weight (i ) weight
(CBM) (kg) g (kg)
L5806 - | L 5806 -
5,905 5,905
20" W 2348 ~ | W 2276 ~ N 18015 ~ 2210 ~
DRY (2 4}) 2,352 2,343 328 7332 1 o1 710 2,340 24,000
H 2372~ | 12272~
9,393 2983
) L 5898 L 5808 N
Ope?lo Top | W 2300 | W 2338 326 21,500 2’23?120 24,000
H 2331 H 2.244 :
L 5542 ~
5,058
20" W 2018 ~ - y 27610 ~ 2,650 ~
Flat Rack 9148 Zay 250 7276 | o7 760 2870 24,000
H 2077 ~
2176
L 12023 ~ | L 12023 ~
12,057 12,057
40 W 2234~ | W 2314 ~ N 26.260 ~ 3900 ~
Dry (2 9F) 9352 9343 | 62 7 678 | “ogsq 4,220 30,480
H 2359 ~ | 12272 ~
2395 2082
L 12032 ~ | L 12,032 -
12,036 12,036
40 W 2346~ | W 2322 ~ N 26,230 ~ 4120 ~
Open Top 9,352 9333 | 664 7666 | TopUsy 4,160 30,480
H 2321 ~ | I 2244 ~
9381 2984
L 11676 ~
12002 | L 11676 ~
40 W 2108 ~ | 12,092 39,020 ~ 5450 ~
Flat Rack 2240 W 2290 67.3 39550 5,980 45,000
H 1962 ~ | H 22508
2,034
10° L 11554 | L 11554
Reefer W 2286 | W 2286 5852 6.280 4,200 30,480
(3 H 2216 H 2182
L 12033 ~ | L 12,033 ~
40 12,036 12,036 N N
HQ Dry | W 2348 ~ | W 2337 ~ | 76.0 ~ 762 2(23%32230 4;?320 30,480
(High Cube) 9,352 2343 ’ ’
H 2.695 H 2,583
5 L 13555 | L 13555
HQ Dry W 2348 | W 2337 85.6 25,600 4,880 30,480
(High Cube) | H 2,690 H 2577
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(7}) =z2to] A= °]Y(Dry Container)

- 2Exdo] HQstA ¢ stEo o] &y HoUE dnHbsl ¢Fol A
- 3= Dry cargo®] 22 doore Fool& veozdl(FHuT) 508 ¥
FE o] o] YAsES v, vfF o2 RE BT JHF

- 1SO7+A Q) o] 8= 61X 9] 4

§
§
|
I
!
|
§
|
|
!
|

<9 2-12> =zto] AdH Y (Dry Container)

=3 : http://www.acenol.co.kr/box/box1

_41_



(1) ®fa A" o] (High Cube Container)

- HE [SOTZ ZHolUE =o] 89E 62X wjz AdelyE 99 E 62
29 4

- Jumbo Containergtal FZ7|% &= vz Aoy o7l =7] wjiFo o}
gto] wet B8 AFS e I

H-“ BR. § 41 (e
e | HEw

CAP. | v

cum

Ny s
W |

<2¥ 2-13> =efo] ZH ol wja HH ol

%3 : http://canberracontainers.com/rentals/high—cubes—20ft-containers
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(th) Y% A" o]y (Refrigerated Container)

7] AE Aol

o

-dEsstE 9 A QA T RYS 28R g 3=
i

- RExHE BE 12657285 Aloldl A 24 7bE

<9 2-14> d%s 7= oY (Refrigerated Container)

<= http://blog.daum.net/_blog/Blog TypeView.do?blogid=0PDXB&articleno=44
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(2}) ¥3 A" o]v(Solid Bulk Container)

- Wok(Malt), &H3t 5o A £ AAEH ] 3E el 4%
Y47t &l

o
o2
ol
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T s
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v
rlr

- Ao FHol gm
- 9% 2E Wl Y

<19 2-15> HA Ad o] H(Solid Bulk Container)

%4 http://incheonport.tistory.com/2341
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R4

= Z1AS, AR, el o S EEkE Aol g dH ey

- A2 Ao FRU & 5 de el =2 WH X (canvas) 270
A

groln BB 3 b

<9 2-16> 2= ¥ ZH oY (Open Top Container)

= 5

<3 http://molpower.kr/mol/containers/opentop
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(v}) Z=9 A o] H (Flat Rack Container)
- meje] Agolue] WA EHE AAF BGow FEME e A
- whEha AbFERke] FE
AR, A, 9% 5o FRREe AFHS £t gwdd AA4L o

s

<9 2-17> Z9 9 Ad o]y (Flat Rack Container)

=3 : http://dolphin—container.en.made—-in—china.com/prod-
uct/tMnxdDIJgAHv/China-20-Flat-Rack—Container.html
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(A B3 A" o] (Tank Container)

- AW, e eSS, AAVEEE Tl Al Ak, Ak, Hedvy ZddnE
2E Al e

<y 2-18> # 3 AHo]Y(Tank Container)

== http://www.acenol.co.kr/box/box6

(2) UCW(Ultra—high Container Warehouse)

O (B AY 2 Awd Avd wed Aoy HAA
o

Eal
w2, NERES o] Al
o

[e]
S, wREe e S Aokl FA 0w s)uelel om
20070l F-2be AAE Mol 35m ol 58 A4 AAFS AMSE
e
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<719 2-19> UCW (Ultra-high Container Warehouse) 7]<

2007100000002520
=1&sword=

2012100000085149&stype

2012100005231001 &&ctid

=1&arid

_type=40&pno

2007100000005442&code_t

http://www.icc.re.kr/114ICC/ArticleRead2.jsp?sid
&bdid

(3) Y1g&E % &7 A& A2 RFID 54 Tag 7=

)

ox

i

o

RFID &4 Tag 7l

1+

N

L
=%

27k 7t

(4) Polar container

ﬂ_mo

T
<

fite)
o
N
A
A

B

3

Al

O FEoIX AN FH7A 3}

2E

g oy

21

Hgah "ol sbgstA ojiste] AR

1
T

M EARZ SIRE

o F

!

o

A

mK

25

25o] iy

=2}

A 7}

A 2}

Heating

O HAAsE &8&3 AA

—

~30% (10%

20

ok
=

A

_48_



E"I nz
(% 20.000km)

<9 2-20> 5=

=2 http://www.biznmedia.com/news/quickViewArticleView.html?idxno=33336

O A5y EFE/E A} AR 7 BHo] JMesty ~xz AYgs FFey
ERgdEdd A ARE ddsty R4 wet WS xdsta A
To #BErt Begla RE EFIZREA 2 e 22w XS x2AHs 2
&t HERE7

<1 2-21> the Smart Box
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2] Andreas Nettstrater, Internet of Things in Logistics, EPoSS Annual Forum 2012, Fraunhofer
IML

(6) 338 ~wE A€o (Smart (air) freight containers)

AJrR)se] doE =

Self-
control
Reliability Communication
Energy self-
sufficient

<Y 2-22> ~vtE &8 ZAH o]y (Smart air freight containers)

(7) 48 2=vtE Aoy (Smart (ocean) freight containers)
O 20129 dA A AAddE 79 7H A9 e Adolurt FAHEA
(tracking unit)& F2tslal Qom gifio] FAE o AY WasHdH o Y Y

O 20166l 19k o] g AHolUst FHEANE EFAZL Ao Kol
]

@M EE A Yopd A

O 2nE a4 Aeolu: Adolysl Aoy z Aeoluel Ar oy d
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(8) Smart RTI and pallet

©)

w9 gelEo] RFIDY #4490 ICT AFL Edate]l A48 AFe %,
27, AARE, FA84 Fo dolHE i, AUAEy RV A A
=13

iGPS9 A 5d ZYEJMd= 47019 RFID ¥ FHYESY 1HFHIE =
GRAI(Global Returnable Asset Identifier)”} 1¢] RFID %t o}yl vl=

0] O X [e]
2doz gs F e

_vg

FAEY J15e Hhstel AF FUE ATHy eEv}l @ £ YEE

Tharsus At 258 ZYE A€ 7]&
2 v<d Y EY RTIE &84 wAlst

o
WA 5ol Aol e
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<19 2-23> iGPS A~vlE Y E

=

=3 http://www.igps.net/capture-critical -data.aspx

<% 2-24> TharsusAte] REE 29 siHEE P EA~E

=

=3 : http://www.tharsus.co.uk/fabrication/case-studies/2/smart-pallet-for-biofresh.htm
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(1) A=l A=A (Container Crane)

O AHelY 3t
Hahshe] F3

Sox 53 AAdE ZAAdE vsty ooz oA Aduka}

o2 19

O 24 Ao &=(Boom)o] Aur Ael =F35tH o] w2 wWekA EE(Trolley) 7t
st EE9 slHol J& 2Zd Y (Spreader)dll 9lste] AHCUE A=

) 0%
8t

= s H/EHE EHI(Mini-Load AS/RS) N
S ZHOIY HOIge 28 22 ¢E & S’J



— '.“‘l’t‘
\,_‘j r!-l?
15"‘:1 ) r'i ‘r;' "’J

Tandem Spreader Bundle-System
<Y 2-29> ~Z U FH
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Wzt e 7eH AR A4S JHA L AA" T he FAR s olvE
T olE v E 7R3 7lE e AR AHYE olEste] HA E ARA, E
|

d8 sl A-staE Fdse of= A<

RMGC(Rail Mounted Gantry Crane)®} RTGC(Rubber Tired Gantry Crane)

L= =
T o T

7= Huddli= RTGCE F= Abgstal dar, FH<: 7dss gHujdolA=
RMGCE o] H#ste] OFC 2o AssAH 2 ALS

<ad 2-30> Edlam A<
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(7}) RTGC(Rubber—Tired Gantry Crane)

CRTGCE mRHA 7L 43E ok Zeslew gio] 6709 AolqAs 1]
o] EfatAe o2 4k T 5 Fxz] vt

- 715 A0l Wy HAgAar AAs g3t7] AIsy, BeH <

el weh FAEY b
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- I S i

<19 2-31> RTGC(Rubber-Tired Gantry Crane)
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(Y}) RMGC(Rail—-Mounted Gantry Crane)

CRMGCE @2 1ol mgH0] Qo] Adelue] ARG Ahmo] ME 4
7b g17] W&ol RTGCel wls] o] geAde "oy

S e W AAE A% @ 4 o] AEF 8o

Cakom g %o A

-0 gades FXTHE F

S AN BE ARA

e E T
-

<19 2-32> RMGC(Rail-Mounted Gantry Crane)
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(3) g A ~="7}F(Reach Stacker)

O o= yellAl A elUE o] AatAY = Al A skolate] of= o] A A3}
= o= A

R

@)
2l

%4 $g ol 59 A4 s

o
B>

TR AEOIY A Rl ol AR

<% 2-33> 2%~ "7 Reach Stacker)

(4) €3 &2 (Top Handler)

b g

o

bl

of

O o= WelA & HHUE AA e

<19 2-34> §3MEH (Top Handler)
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(5) ¥32] 2 E (Fork Lift)

O CFS& AH ey stggn = dHely W stes Wha Zs whgisks 4]

<19 2-35> EZ A7 ZE(Fork Lift)

(6) oF=E=&E(Yard Tractor)
O ZAg o)y of=o] A AAe] HAHE AEHHE EHat=t AFEEHE A

O o) s sl LA SABA olw FhoR AN Azt ol
29 39 b5

<719 2-36> o= E #WE](Yard Tractor)
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(7) oF=AlA](Yard Chassis)

<9 2-37> oF=AfAl(Yard Chassis)

(8) 2~E# E7]2]o](Straddle Carrier)
O AeelYE shol} of=o) X Afzo] olF @ HA7}t Jbs

O T Ak AT FOIA AFEE, F7 SA Bel AHg

<138 2-38> ~E#EI)2 o] (Straddle Carrier)
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(9) OHBC(Over Head Bridge Crane)

<719 2-39> OHBC(Over Head Bridge Crane)
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of the Alex Bellehumeur
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A collapsible cargo container is disclosed wherein end walls are
pivoted into the container when empty and locked against the
roof, and then side walls buckle via hinges into a folded
configuration. The folded configuration is achieved easily with a
modified spreader without the need to otherwise disassemble or
deconstruct the container, leaving no loose parts or tools. The
cargo container preferably constructed with an improved light
weight panel that facilitates loading of the container while
improving strength and reducing weight.
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Method and system for arming a container security device

=13 o) =]
479 B without use of electronic reader
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94 2005.04.06. HA A 5 =(2008.06.03.)
A system monitors the condition of a container. A container
security device secures at least one door of the container. The
container security device is programmably armed to implement
the securing. The container security device is adapted to sense at
least one condition of the container, transmit information relative
71& Q2 % to the at least one sensed condition to a location outside the
container, and interpret the at least one sensed condition. A
remote arming plug is coupled to the container security device.
The remote arming plug has a unique identifier to be
communicated to the container security device to initiate an
arming sequence of the container security device.
COUPLE REMOTE
ARMING PLUG TO |
CONTAINER SECURITY | — 400
DEVICE
STUFF CONTANER [~ 405
DISCONNECT REMOTE
HE=H™ ARMING PLUG FROM

CONTAINER SECURTY [ ~—410

DEVICE

!

CONTANER 1S SHPPED |,

{

AUTHENTICATE CONTAINER

SECURTY DEVICE ™~ 420
[= 4]
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container for
includes sensors

A  method for monitoring the status of a
transporting goods, wherein the container
includes receiving data at a processing system within the
container from at least one sensor within the container,
implementing a controller within the processing system for
comparing the received sensor data against a predetermined
condition stored in a memory of the processing system, initiating
a message from the controller in response to comparison between
the received sensor data and the predetermined-condition related
to the measured sensor data, and transmitting the initiated
message as an RF signal from within the container to a satellite
transceiver element outside the container, thereby initiating
unprompted communication from inside of the container, wherein
the RF signal is transmitted outside of the container via a
passive antenna system.
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Smart container monitoring system
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A remotely monitorable shipping container including a shipping
container body having associated therewith at least one door and
at least one door latch having a latch locking element arranged
for locking engagement with a door mounted locking element, at
least one wireless communicator mounted in a secure location
within the shipping container and being operative to wirelessly
transmit information to a remote monitor regarding the status of
an electronic seal mounted onto the locking element for
confirming locking of the at least one door, and at least one
wireless antenna mounted within a protected enclosure on the
outside of the shipping container for transmitting the information
from the at least one wireless communicator.
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7F obyzl 40ft AEo]U = 20ftell H]ste] 1.6¥1¢1 6,4009= FAstal A4S A
Alekle. Aold ey Al Al ddd=e HCIZF 94 & 7H 79 d
BA[A AT BE IHAR gor FAHo Wojx= IS wEbd &
Hola Aeolvrt ZidEvd A Aeoly A1 & FHeol4 dH U= A

A= 7

HE e A8 + 9e Ao Bud

<E 4-7> 20ft A"l 714

(%9 : o))

T 2 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

20ft 7+4 | 1,756 1,916 | 2,262 1,986 | 2403 | 2667 | 2452 | 2195 | 2,086

40ft 7F4 | 2810 | 3,066 | 3620 | 3178 | 3845 | 4,268 | 3924 | 3512 | 3,338
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=7

: SINGAMAS #}=.

O olo] IUAIAFRESl 3129 A3} A FHE AEE vy ez 313t CAGR
S A A 3.05%9 EFAAES Hola, 2013WRE 2015974 4.03%
o] AAES Holau lon EtAAEI PEAGES dEd o] 20179 ol F
NATEES A8, AHF71%e Hgd wet 7ol 985 E 20204
FE xAoz dujE Alztele] 7)o iAol wdksle] wjES F
Asldal, aEAZH7I PRV = sYuEAS nHs s AIEe]
05%° A =xpd o2 F7tste] kg7l = 0.75%2 A S HfFsh=
Aoz A, T Ao A So= 20129720149 A FGFRE blE o R
CAGRS FA3 A3 1249%9 EIALGE, 6.04%9 HHALES =389
2015 o] %9 AlAFS FASN oY ol&F vty oz U 377 R 7Y
o] Al AAS Hola Q= A3S 7Aotsle] 7o AA Ul A2
10%°l A A2k S7kste] QA A7 = 20%7H4] Afste A= wE&ds
Z;g O]'}sl\\:r
<E 4-8> =Y AF R
(9] @ kgl
2012 | 20139 | 20149 | 20159 | 2016 | 20179 | 20189 | 20199¥ | 20204
131 261 312 331 351 372 395 420 445
202193 | 20229 | 20239 | 20249 | 20259 | 20269 | 20279 | 20284 | 20294
473 502 532 565 600 637 676 717 760
O AlA7|&e] 7|EdAE 7Ie/Md dAZA 3d7ke] R&D7IZE o] o] 7]&9]
AAA v 717 et Y 7ES viE o R Al wEg] o] 7] A
TR E AGS BEUE VA e BEAd 19
O AHA7NEAEFL] fEFAE FAHE 2017dFE 2019374 39 R&D7|+&
AQlstar 71«9 AAZ FH7Ire 9dzke] wEHS FAHFHPL. dukz oz
mj o Fgo Qo =47, =AY, FAAAFT], HEVE ERFEH =Y
7ol S GelsE A3 2 2020 Zol= A A7) L] AL 272 ALY Q)
WAool EAst] Ul A AR D ST Al A EAlstE HAGA
FE 7horste] 7] 4458wkl o] mfE NS FAH A2
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<E 4-9> MEEs 9l e mEFA o
ool k)

Ax 201793 | 20184 | 20199 | 2020d | 20213 | 2022d | 20234
3f < v = - - - - - - -
) = - - - 4,730 5,203 5,827

7 - - - 4,730 5,203 5,827

Ax 20243 20254 20264 20273 20284 2029
3 o] vl 2= 6,701 8,042 9,650 11,580 13,665 16,124
U 2 5,000 5,500 6,160 7,084 8,501 10,201

A 11,701 13,542 15,810 18,664 22,166 26,325

(7) H7lgehv el =4

(7h) w47 2 #anje] 4

- ek wEel deste] sk vEoRAM AsH
7. e g7 Aol s 7ol J
7e® ol gAY 7€ 71 Sl
diol siFstrz Azdzid AvjdnE 24 A

& A5 o A AR S FAEkE Al REAFAEE B A4S

AFGE FEsto] MiEedrbe, AT ddE&s H &8t H=

FHES AEste] miEdrt 2 AvjdeHE A&t A5 ofd 19l o

3 gow A3t o] B
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7= AR
AL AFRISHE

B|AFE

1

<18 4-6> wf

=47k A

s3]

49 4

iy

-2 AAR H7tellA ALet= wiEdvEet B = ?‘&%—8—8371?3@03%*4
FAFZ1 e MEQ7ES 18 Eke] 65.23%9F 10.23%2] HAHS 183510
7b i Tlsmel &3 4 &F58 HHOY Ax (C30203)4 Skt 2
2014 719474 Aol mE wEA7ES 86.24%°1H, FAFSE fFAREE AE
JYete 719 AEFMELNES 65623% 2 = Abolo] xfolrt AIE &
s, g 2oks 99sts V1Y AFARE Fgste Zo] e ol
GEo] fFA7IE ] WELTE 2 #HnE A &5 S
<3 4-10> W47 o] wiEd vE
(k) : mimkel)
A= 20179 | 20189 | 2019 | 20208 | 2021d | 20229 | 20234
uj| & of - - - - 4730.00 | 5203.00 | 5,827.40
s - - : - 66.23% | 6523% | 65.23%
=
v &7} - - - - 3,085.40 | 3,393.90 | 3,801.20
d= 2024 2025 2026 20274 2028 2029
nj & o 11,701.46 | 1354176 | 1581011 | 18664.13 | 2216535 | 2632513
jii} 65.23% 65.23% 65.23% 65.23% 65.23% 65.23%
EQ7t | 7,632.90 8,833.30 10,31290 | 1217460 | 1445850 | 17,171.90
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T, B, 99 9 #ldd dis a2 715}1;1% Sow TAH
= JPEAFE Y AMGEFET A 71 A SHAA] AEY
g o= JfEAFo|Y, AxA7F Tl APHeR [yt 2as 55
TAE. = V|dA SR A FHEHE 11.06%0lH, FAEES 9
© FA7Id e dEnl 10.23%E A48t AN E FA4E9 S
<3 4-11> 9] diH] wjEo) vl&
(h$] © Ewkel)
A= 20174 | 2018 d | 20199 | 2020@ | 2021d | 20221 d | 20234
uj & o - - - - 4,730.00 | 5203.00 | 5827.40
o H] & - - - - 1023% | 1023% | 10.23%
23] - - - - 483.90 532.30 596.10
A= 20243 2025 2026d 20273 2028d 20293
| Z o 11,701.46 | 1354176 | 1581011 | 18664.13 | 2216535 | 26,325.13
ohH] & 10.23% 10.23% 10.23% 10.23% 10.23% 10.23%
2] 1,197.10 1,385.30 1,617.40 1,909.30 2,267.50 2,693.10

F) Ee AENE A EGS TR

- AT BAbe AlE A7k WEAs 9 A FRUe g8 28

<E 4-12> WE A7 9 wye]) E2F o

(9] © gl

A= 201739 | 2018¥ | 20199 | 20209 | 2021d | 2022d | 20239

mj & 4 - - - - 4,730.00 | 5203.00 | 5827.40

) = 7} - - - - 3,085.40 | 3,393.90 | 3,801.20
Zhhv] - - - - 483.90 532.30 596.10

ddelel - - - - 1,160.70 | 1,276.80 | 1,430.00

- 164 -



20294
26,325.13
17,171.90
2,693.10
6,460.20

20284
22,165.35
14,458.50
2,267.50
5,439.40

2027d
18,664.13
12,174.60
1,909.30
4,580.20

20264
15,810.11
10,312.90

1,617.40
3,879.80

20254

13,541.76
8,333.30
1,385.30
3,323.10

2024
11,701.46
7,632.90
1,197.10
2,871.50

7t
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0] 9]
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<

Al
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sh 20%°]m, “12] a1 2009
F

A
gl

A LA

T
=

i

Mﬂ
e

20234
1,430.03
24.54%
292.61
20.46%
1,137.43

20224
1,276.82
24.54%
258.90
20.28%
1,017.92

20214
1,160.74
24.54%
233.36
20.10%
927.38

20204
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20194

20184

2017

A=




A= 20243 202549 2026 20274 2028 20293
Al
g ¢]o] 9] 2,871.54 3,323.15 3,879.80 4,580.18 5,439.38 6,460.19
=l
O?OO?% 24.54% 24.54% 24.54% 24.54% 24.54% 24.54%
2]
H A 609.74 '709.09 831.56 985.64 1,174.66 1,399.24
A A
w 5;’1% 21.23% 21.34% 21.43% 21.52% 21.60% 21.66%
H oo
o ﬂ f] o 2,261.80 2,614.05 3,048.24 3,594.54 4,264.71 5,060.95
S H =1

) 2979 ©]3H10%), 291 2= 200919 ©]8H20%), 20091 F¥H22%), RAA A=A H o] 10%

o] I
FRIA F7F HAA A Es 2 ooldAdET A & kg

(th) A4 A=

=, ZIAZA, HE, FE5E S &g A
s HHoR B0 2A BHigHeE & dsls Ao
A
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<E 4-15> FEARe] UEdS
T8 PR CRR:
} ) =, A} AR = 8ol
Zi%gl :7‘?_% Aﬂl:i A]sgﬁ_ J/\ozcgg {.9] 7]1_ lﬁo?_“l‘ Xéqﬂ]?.]ﬂ
104 HEH
71e 5 2k 5d 4EH
24k 54 2 o ]
<X 4-16> 7S] =
(9 - 9ok
20174 20184 20194 20204 20214 202249 20234
- - - 2.50 7.50 12.50
- - - 0.00 12.94 35.48
- - - 0.00 1.00 3.00
- - - 2.5 26.44 65.98
20243 20254 2026 2027 20284 20294
17.50 22.50 27.50 32.50 40.00 50.00
52.18 64.56 73.73 80.53 85.57 89.31
5.00 7.00 9.00 10.00 10.00 10.00
AR A A % 25.00 35.00 45.00 50.00 50.00 50.00
99.68 129.06 155.23 173.03 185.57 199.31
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- $HAAE(WC; Working Capital) S 7%
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I
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AAINAE T AA
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A

Al v E S el whe 2

&

A

No

o

20234
5,824.36
19.80%
12370
2029
26,325.10
19.80%
824.00

20224
5,203.00
19.80%
93.70
20284
19.80%
693.50

22,165.40

2021

4,730.00
19.80%
936.90

2027d
18,664.10
19.80%

565.30

2020

20264

15,810.10
19.80%
449.30
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<E 4-20> o1& AFERE(C20)

- CAMP+7t A I Z 27 ¢ sl Bt A2 H] &

=4y = A7 T

vdze | 4L 4w i A g A
T T [ (e |7 [ = | = |%e

20 09.86 | 847 | 9.59 |10.79 | 12.20 | 14.14 | 40.14 | 3.95 | 747 | 884 | 10.36 | 14.38

X
]
o
o
ofo
>

= AF BRI S AABJAZHEX(1-T), o714 T=HAAME&+F A&

- AR AREAPG S Ve LAY BAARE o A5 d 3
ARGl AGsE A1eAst dPzudWe o] §3tel 351%% FHH

=
o
=
<E 4-21> A3l e H7Ex%
TE H7ta & 3 T H 718 & 3
AREPE 4 g3t QAT 3
N AR 3
3 3
- /\];{]- =1} }\];g' 75]7@}\6] 3
1499 O
v o)A 4 T AR e 3
A4k 8ol A 4
Aelel ohgy 4
ddel g (9gA) 4
T49A 354
gz v 351%

- A7 FEREdETY wEE AdEoly A= (C30203)7 ol F

28) Atlst QI8 ZFO St= Zelole

k! 5074 497 4874 477 467 457 447
BEETEE] 0.18% 0.36% 0.54% 0.73% 0.93% 1.13% 1.33%
HA 437 427 417 407 394 3874 374
BEETEE] 1.55% 1.76% 1.99% 2.22% 2.46% 2.71% 2.97%
K] 367 3574 347 334 3274 313 3074
BEERES 3.24% 3.51% 3.80% 4.10% 4.42% 4.75% 5.10%
K] 2974 287 277 2674 257 247 2374
AFd=Zv A 5.46% 5.84% 6.25% 6.68% 7.14% 7.62% 8.15%
B3 227 217 207 20%m|et
kR 8.72% 9.33% 10.01% NR
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DR, Axq Add @9e el
Z9(C30203) 9 E el 3l
ALl g s Abgsiglow, ol gt

jul BA
AHEH G x A7 A H] S+ BFQIAHEH] G < BRQIAREH] & x (1-F A &) &
ELEE

Q& WACC = A7[ARER G x A7 A2 H] & + BFIARELH]E
x BRIARERlE x (1 - WHAAE)

3E 4-22> EelE WACC 24

CAPM+iF & & A 3 -
A 7] A E-H] & Zgn g Ad =<
5.69% 351% 9.2%
Bt 1A H & 7.64%
A7) A EH] & 48.71% | Bl Q1AL 21 & \ 51.29%
Hl A B & 21.06%
WACC 7.71%
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13 22 3 AZ} 5%t 63+ =} 8% 9z | 10& | 11& | 12x | 134}
HE | WE | ¥E  ¥E | dE | dx | dx: | 4R | 4R | dE | 4E | 9E | dE

4730 | 5203 | 5827 | 11,70 | 1354 | 1581 | 18,66 | 22,16 | 26,32

Zol
o 00 | 00 | 00 | 00 | g 0 4 | 15 | 18 | 01 | 41 | 54 | 51
. 3085 | 3393 | 3801 | 7632 | 8833 | 1031 | 1217 | 1445 | 17.17
ek 00 | 00 | 00 | 00 | ™y 9 2 9 3 | 29 | 46 | 85 | 19
a) 00 | 00 | 00 | 00 | 4839|5323 | 5961 | LT L LOIT LA 2267 | 2093
P 00 | 00 | 00 | oo | IO | L2060 | 28T 3338 | 450 | 543 | 6460
el A 00 | 00 | 00 | 00 | 2334 | 2589 | 2926 | 6097 | 709.1 | 831.6 | 9856 | 1 1774 1,399
avgael | 00 | 00 | 00 | 00 |exa | MO | LIS | 2261|2614 [ 3048 | 3504 | 424 | 5060
ZPIZNE | 00 | 00 | 00 | 25 | 264 | 660 | 997 | 129.1 1o5 2 1730 | 1856 199 3 2121
AR AAE 00 | 00 | 00 | 2000 | 360.0 | 3600 | 3600 | 360.0 | 360.0 | 360.0 | 360.0 | 3600 | 360.0
Mgz | 200 | 200 2000 2000 [ - - - - - - - -

edqEzz2 | 00 | 00 | 00 | 00 | 9369 | 937 | 1237 1’1563 3645 | 4493 | 5653 | 6935 | 824.0
FA 8 4 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 7’45?5
I 200 | 200 | 200 | 219 | 343, 2044 | 2412 | 2854 | 3410 | 1149
AFEF 00 | 00 | 00 | 75 | 1 |6302] 75348673 ) g 0 8 5 | 46
EE 18 | 172 | 160 | 163 | 236, 1047 | 1147 | 1261 | 1398 | 4376
& 7 713 68 | 39 | 05 | 27 | 7 |4036 | 4480 | 4788 | Ty 7 1 B 9
S o | 3512
O 2 718 ALgstE TN AxE AR, WEFAE, FA5I9E A
7R, olE A FE FA ¢te] FIAS Hbe w s dukx o7 AlgstE
A 759
O T=dAZ7FA(NPV; Net Present Value)= W27 2 wj&F4 7119 o974
FEES A AHoR e FAHoE NPVZE 0 oY A9 F940] 9
Uhal ksl 2 g@Ubell A NPV7E 35129kl o= R AB® G40 3l
= o gy

9] E(RR; Internal Rate of Return)< 70717 2 wjEFA7|3F 5
955 @A 7HAE 022 wrEE o2& = IRRC] NPV A A <]
A 7T7%H AW FIAdo] Je oz Fush 2 PFrioA IRRE
B3%HTF AB g FoAo] Y= T
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julu)

O FA9E(ROL Return on Investment)e F2}3+ xpEo] thdk 4=2]2] H| &S
Het = A ER, 2 FrtdAe EF4 7Y AfdesE @A 3
HE AT 717k IR A E A AATEA] FAH o E o] AHFE ROIF
100% Xt} =LA 9] o] v 3oz #ug 2 HrtolA ROIE 2749%=
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100% 5t AB2 Foyo] gl Aow s
o A s 5
O Stroafo] APAFAFTA S o]&ste] &S “FHFE AHoY AxY
(C30203)” Hoke] A4k S7te] M2 AAA sdaade v 25
<H* 4-24> AAH 32539
T5 A5
A2k A 4 1.140
K7} 7MA] -2k A 5= 0.276
A S 2.04/109 ¥
TUEA T 0.011
(k9] @ wlekel )
TE 2017 20184 20194 2020 2021 2022 20234
] & 5=7g o 0 0 0 0 5082.12 5394.48 6369.64
AN A
o i 3 0 0 0 0 1230.408 | 1306.032 | 1663.176
B 7171 %
;‘r%{ ;} ij 0 0 0 0 8.916 9.464 12.052
g
e 0 0 0 0 49.038 52.052 66.286
4
kg v - - - - - - -
A5 20243 20254 2026 2027 2028 2029
] & 37 of 10,556.0 13,343.0 16,464.0 20,330.0 21,342.0 17,928.0
A2k
o g ) 12033.84 15781.02 18768.96 23176.2 24329.88 20437.92
K7} 714
&l g g 2913.456 3820.668 4544.064 5611.08 5890.392 4948.128
g
PR 21.112 27.686 32.928 40.66 42.684 35.856
2= 0]
%;EE g 7 116.116 152.273 181.104 223.63 234.762 197.208
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2. AR i AQ o)
(9] - WREed)
T IAEE | 23 E | 3AEE | 4A3dE | /A
qeol2 eely axs}
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- 2014l 81%¢] AAES 7IHskAal 2015 2ol =
HNAES 7|23 Ao o=24)

=

9%, 20161 Xl += 7%

- AA BRAT AN AFE 200099 7184 GFE wel =7 setay

ou 2011 ERH FEF on, 2020974 AT EZE USD 1237

o]
billionol] &3 Ao 2 #7425

odern Material Handlingol] w2, A A€

O "= &7 AT #AI M
dAel el i Aol A2

S AT ARAAY AR FhE 28 ARa9EE AF 4 Sarh B
Wt B5F gl ARGA] 4 sHEs o

- Daifuku jit= &5
253t Al 2E AlE

- Schaefer Holdings jit= A5 20 37, 23 2 &)

glol g E5 E7A4 AlE

5 A3 BR A

>

- Dematic jitE ©¥s =7 A=3 AHE AT

sted =7 Fau FgelA e
A A& B EE F9E HEE AS/RS, AGV, Sorter 59 BFE =7 #
d &34 AE

24) http://mhinews.com/transportation—distribution/material-handling—equipment-manufacturing—orders—grow-9-2015
25) Global Industry Analysts, Global Material Handling Equipment Market 2015-2019, 2015.04.
26) http://www.mmh.com/article/top_20_systems_suppliers_2015
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3 2-8> 20159 ERF gH] A=A &4
(k¢] © 9wk USD)

1 2 Daifuku 2463 | 2536 3% 7% o

2 1 Schaefer Holdings 2654 | 2487 -6.3% -3.2% =Y

3 3 Dematic 1500 | 1600 6.7% 23.1% A=

4 4 Murata Machinery 960 | 1100 | 14.6% 4.8% U=

5 5 Vanderlande 956 1051 10% 33.9% yaae=
6 6 Mecalux, S.A 952 952 0% 0% S|

7 7 Beumer Group 864 902 4.4% 24.9% =Y

8 8 Fives Group 721 721 0% 16.9% RIS

9 9 Swisslog AG 658 712 8.2% 4.7% Eat
10 11 Intelligrated 583 627 7.5% 19.7% w =

11 10 Knapp AG 620 620 0% 26.5% S ~EFo}
12 12 Kardex AG 556 556 0% -11.7% Ea
13 13 TGW Logistics Group 525 525 0% 11%% Qo ~Edo}
14 | 14 \ienzebach a1 | ar | 0% | 355% =9
15 | 15 | Witon Logisti gy | o3a0 | 0% | 133% %9

16 16 viastore systems 208 207 0% 48.9% =d

17 17 System Group 157 174 10.8% -15.9% o] gtgo}
18 N/A Egemin Automation N/A 170 N/A N/A Wl 7] o]
19 N/A Bastian Solutions N/A 168 N/A N/A A=
20 19 Savoye 128 138 7.8% 7.8% Zef

A& Modern Material Handling
FRATHEAH(AGVY) A2 200603 F-8 2011d7HA] A 3.62% = F3] A
st o, 2016174 59% AT ALo= o=

- 200672011 74A] <18
b 6.3%, 4.8%°]™ H1] -

7_7

Hl-

R

9ol 39

27) Global Automated Material Handling, Global Automated Material Handling, 2012.
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<G 2-9> FAERHA AAFS A TR 2 AEE
(2] : Wk USD)
TE 20 2L 2ine 200652011 | 20113016
w5 154.38 182.92 279.80 3.5% 8.9%
it 2156 26.07 4125 3.9% 9.6%
A 5 6.01 6.95 10.22 2.9% 8.0%
¥ 312,11 361.93 529.72 3.0% 7.9%
= 56.88 76.47 138.09 6.2% 12.5%
S 92.33 109.49 161.26 3.5% 8.1%
ok oF 39.13 4953 7447 4.8% 8.5%
7] el =7}
Total 727.43 868.98 1,324.81 3.6% 8.8%
25 1 Global Automated Material Handling
O AEATA~E(AS/RS) A4S 2006604 2011974%] A3 3.84% 2 A&
How A A
- AEF DA AR ERAAE] A=A AR 3% dFTtsAdel = #
O F bFEY, 2017A7MA 9 A9t AFES 86%E <54
- "l A o] A &Aoo m AFsteE el T 2 Jd=TF AFTIEdd 3
Aoz vy
<3E 2-10> AsF A= AAFe A PR B AR E
(2] Wk USD)
TE 2ue 20 20 2006-3011 | 2011-3017
w5 565.72 677.43 1,116.07 3.7% 8.7%
Arteh 79.02 96.55 165.58 41% 9.4%
ERE] 92,04 95.75 40.28 329 7.8%
¥ 1,143.69 1,340.38 3,440.52 329 7.7%
= 207.71 293.20 569.04 6.4% 12.3%
SR 338.31 405.49 6385 3.7% 7.9%
or Aot 143.40 183.44 295.94 5.0% 8.3%
7] e} =7}
Total 266757 3.218.20 5,061 3.9% 8.6%
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A& @ Global Automated Material Handling

O 201213 AlA £ Ala=d AJge 579 &8 2 20179 7bA] vid 52% A 4% o
2 AFT Aoz o=

- Axd FAeR F53 A T T, AR, sHolETbe] AvSTtE AH

O Aw FEW FE/Ye BRAH Be PP AW 4B 27 v
FAZL BEH

- ofnpE L 2t 2012 BE A ZA} 7]8} Al ~El(Kiva Systems)S 72 7,500%F
g Qgste] AAF ERAHE AsoR ol ZES wAste
A3k F31

- A= A=A v AYS T F2EY qldo] F ER/AE U AS/RS
Al =gl 9] A A30)

- EFAY 2&3tE 98] AS/RS §-E3 AH], ZElE ZAHo]o] Al~H
TAA 2 EF Y =9

<27 2-8> ofvkEe] F)up Al 2d]

28) 2t AI[AI, 2014.05.
29) Pira Int'l Report 2012.01.
30) https://www.isixsigma.com/press—releases/pepsi-installs—new-warehouse—automation—equipment-reduce—costs/
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2EY FAE ARl A8 5 AL
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o AfEe A Qe

37 98l 71E AGV EEo| 1A

<19¥ 2-9> JBT jil, JayBoT
[] Swisslog jit, AGV

O Swisslog iit= A<l Anlolo] €l AGV, =2 A
4 AGV T tgs JdEHe] AGVE AT
- o wep 5HH ALE 9 ERP T 49
- CARRY PROT a1 ul Aol B3 A

Fash A eel Aol olBak BES 2

Hleolo]l B¢} AGV, Fork Ef
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(2) EMS(Electric Monorail System)
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[] Schaefer jil:, Translog Carrier

O Translog Carrier= EE3 W= ZAwojo] Alzdlog Ak HAzpAE, &
G, G E, 9F 5 Y EES 0 e
o

<19 2-12> Schaefer jil;, Translog Carrier
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(th) ¥ =4= @ (High Stack Rack)

- RAHQ FHE RYE o] fPo U GBS nuss 45 99 ¥
)% woli, A% TLALTEES Agote] Hho BE Eom FUe AYW
Fgete 9 Axad

(2) AS/RS (AS/RS—Automated Storage/Retrieval System)

- AS/RSt Abs3aLe] AMRE = Alaglo R st Byt Bl whES AEstshs
FHRA HANAE FHE @9 S dder = ATt TR

- 2000t =Y AY/EEFadstE F2 AFS¥ = Miniload AS/RS7F
HU7IdESs SAcR AR AT

C SAEAS HFR AUAARE 2" 2

- Z2EA AYelE dEkHoR mpiE F9 A
machine =¥ A & (shuttle) = T4 =°] U+

- ME(shuttle) AS/RSolA & Alole] #l Az}

ZES £¥, £HOR o5
Eoewl R RS Auvde Wew ot LRAHAA 24T 4 e

AR A ol %A

- M E(Shuttle) olUA o] A e a8 S7F=2 o8 gArso] 7
= AFEa gl ojv] gl BjAte] ofsf sy o] dAAel A&

= Q

-F8 AME A2" g AE KNAPP, TGW, Mecalux, Swisslog,
DEMATIC, Schaefer o] <
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[] TGW jit, Stingray

O Stingray+ Box, carton @99 35S s HA/sGst=d A-&3st7] 9
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- 384 : Full versiond HHE AAIAS AF 1709 ME 2719 3=
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[ ] Swisslog i, Autostore

O Autostore= ¥ FEH2] HE 9o 3}+ES push/pull W2 o
Al g3 de] g o] 2E3 gpo]o]E o] §ato] sHES R Fol&E o
st WA ME
= & Alole] AXA ¥ #Hds wet FF ol Aol ofd &Fnly TR AAH
a8 =(grid) & Wl o)F
- EEA77F 601+4011+310mm= v UE o]8ste Shea A R Hag

[1 DEMATIC jit:, Multishuttle

O Multishuttle> Box, carton ©9]¢] 3l=& A& BEaA/etSst=d AREst7] <
3 ME Al2=H

- Roaming= 1719 M&ES AHAslo] Fitojed MEYZES o]&T F U=

5 @ Az

[] Schaefer jit, Quad System

O Quad System< Box, carton ©@¢°| &S As B/t =t AF-&317]
et HE A2l

- 1) B Hd 57019 Quad systemS A
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o] AAstm AHFArt HEste]l Byvt Jbsetal SuAAS A FEoE SE
e 7hs

- ERP A =dl3} A1k £9 75
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[] Amazon jil:, Kiva system

O AA A AxAFAH A oFrlE(Amazon)S Material handling robot$! Kiva

system® 2012 79 75008 Welel A1Fakm A BR el AA st
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<19 2-25> Fetch Robotics jit, Fetch and Freight

[ ] Swisslog jit:, CarryPick system

O Swisslog jil:¢] CarryPick system< 47}# FHXEWEWOS 2 (mobile racks,
automated guided vehicles, Swisslog’s workstations Propick, warehouse
management system WM 6) A28l AA7} 7hsetH, 88 SPARZEY I

WM6E B3l B&49l #4e AEEH BUED| 53

] [ [ /]

<19 2-26> Swisslog jil:, CarryPick system

[] GreyOrange Jil;, Butler
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[] Servus Intralogistics jit;, ARC3
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TEE ThE

<71¥ 2-28> Servus Intralogistics iit¢] ARC3
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<3t 2-12> ARC3 SPEC

L FYSE A% F 9475
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[] Vaderlande jit, ADAPTO
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<19 2-29> Vaderlande jit 2] ADAPTO

<3t 2-13> ADAPTO SPEC
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<719 2-30> KNAPP jit¢] YLOG

<3 2-14> YLOG SPEC

=47 FY5E A% % 9475

YLOG

o0kg 360°3] A

A5 KNAPP jil: &3 0]
b T3t olE7l=

O Fraunhofer 1724, Rack Racer

- Fraunhofer 4749 Rack Racerv= ®Xx 9] x| glo

<719 2-31> Fraunhofer$d 749 Rack Racer

<3 2-15> Rack Racer SPEC

zdrg FIESE HAAFHF A7)
Rack Racer 1m/s 25kg A & 3ol F

A& : Fraunhofer 9174 ¥ 0]
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O Dematiciit, Multishuttle Move
- Dematiciit: ©] Multishuttle Movei 8wt oy} A Ao &= F8o] 7153}
o, Aols MES 3l 2 EF Ass vl fdst AAZ 7sE

<19 2-32> Dematic it ¢ MultiShuttle Move

<3 2-16> MultiShuttle Move SPEC

2dy FHSE AT HF 475

MultiShuttle Move - - Aol &

ZF5 ¢ Dematic it &3 o] ]

<HE 2-17> AEFY HE Al2"H V&5

T GDS ARC3 ADAPTO
7i AL gk At e Servus Intralogistics Vanderlande
TFYE= 3m/s 3m/s 3m/sec
E 72 Telescopic arm Under belt Under belt
AT 50kg 50kg -
Aurs | YRR, AR ERER Aisle ©]%

A2
T® YLOG Multishuttle Move Rack Racer
A ZAF KNAPP Fraunhofer Fraunhofer
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- A Fule] x4 AlAYe wAE wWEA Ak sl disiA J5 A
ATE SIS
A RE < Eo] whE AT HE9f tlEojA tkgt A9 vtAE Ll
A8 glo] AFoz ATtste] AA Zaz AL XS gEstEd #ale] Z4)
=i e
- Egh wes] v E AlFehs 2 Alsdlo] oy 2YE Fat e HAl Ve
I g-Egete] AR, ZEo|A7MA 2Ee EY 7 A|~¥S FHskaL
A=
[] Combi ijit:, RCE
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(4) 71 &2 A|2=H 7]<=(Cyber Physical System)

o X

7 B8] Alz"olek Alolu] A Al(cyber world)2t =274 Al A (physical
world)®] &3 A|A~FlOR AMEEo] AR AEsH AFH, AR Ao
= Al 2=EIQI8D

= g2 INDUSTRY 4.09 o=z =24 7]
ﬁzi o]F AlndHlEo] o AFHE A4 2 A
%

= =) [e]
2 FHsta e

o o

» Self-configure for resilience
» Self-adjust for variation
= Self-optimize for disturbance

* Integrated simulation and synthesis
= Remote visualization for human
* Collaborative diagnostics and decision making

NZo--0ZCm
nmMm-C—-—0—-p

* Twin model for components and machines
* Time machine for variation identification and
\ memory

&, = Clustering for simiiarity in data mining

= Smart analytics for
= Camponent machine health
* Multi-dimensional data correlation
\1:1 * Degradation and performance prediction

* Plug & Play
* Tether-free communication
= Sensor network

<I¥ 2-39> 7HE B A" A8 obyEA

7Hd E8] A" AlA el A3 o] H (actuator) & 2= =8 Al2®lI o] E
o o &

T o AT
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& QutE S/Wrb F FUENR JRb 5o &80 1FE w7
g B AzRe TAAER 2 AZTH 5 ARH BY AxY A
BEE @
g B Azge B AZgH Ao S/Wite BAE A wARY w
ca, At AHAE dF A5 FEoR s 9 -Beas 2
o] 1419

31) 8t8 FMENAIE, s=22MUS/eHESY

32) =823 MEA.
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b o] WA SHUTTLE STATION AND SHUTTLE CHANNEL STORAGE
=44 SSI Schifer AG =957 o9

A 55 | =9, 299, drpa

2008.12.23. WA A 5 %(2013.05.29.)

7€ o

The invention relates to a shuttle train station (30, 30’) for a
shuttle (22) of a shuttle channel storage (10), comprising a shelf
(12) with a plurality of channels (14) running in a longitudinal
direction (Z), wherein the train station comprises a frame (32)
that can be coupled to one end of a channel in such a way that
track sections (36, 36’) of the frame couple to shelf tracks (58)
of the channel in a substantially flush manner so that the shuttle
can move in and out of the channel in order to raise, relocate,
and/or lower load supports (16), wherein the frame is further
dimensioned such that the shuttle can remain in the frame while
the frame is being relocated from the end of one channel to an
end of another channel.
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STORAGE AND ORDER-PICKING SYSTEM COMPRISING A

SHUTTLE
z90l SSI Schifer Noell GmbH ERESE e

Lager-und Systemtechnik

", Ao}, &%,
LERSE I
s o), %9

HLd 2 53

2012.02.14. HAAH 5 £(2013.09.18.)
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The invention relates to a method and system (10) for the
automatized storage and order-picking of storage units (50), in
particular small item containers (52), said system comprising; a
shelf arrangement (18) having a plurality of shelves (30), wherein
a first and a second shelf (30-1, 30-2) define between each other
a row of shelves (36); a plurality of shelf-bound vehicles (60),
which can be displaced in the row of shelves (36), for placing
and removing the storage units (50) in and from storage spaces
(46) in a transverse direction (Z); at least one shelf-integrated
lifting device (42) having a load-receiving means (162), the
load-receiving means (162) of the lifting device (42) being
designed to convey storage units (50) between a shelf-integrated
transfer space (44) and at least a shelf-integrated buffer space
(48); at least one conveyor (24) that protrudes into the row of
shelves (36) by means of a feed/removal conveyor; and a lateral
transfer device (150).
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Shuttles for transporting goods

]
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rO

Knapp Logistics &
Automation Inc.
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US 2006-486700 / - g 539 4

e
rio
e

2006.07.14. WA A i
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Conventional means of transporting goods, for example, in a
warehouse tend to be expensive due to costs from human labor
and from employing automation such as conveyors. Shuttles that
are used to automatically transport goods provide a means of
transporting goods that is less expensive, more efficient, and
allows more rapid transportation. Shuttles, systems employing the
shuttles, and methods of transporting goods using these shuttles,
is disclosed.
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Multilevel warehouse system with lifting cells

FATA Sp.A.

US 2007-984874 / - gdg 53 | olggol

2007.11.23.

7l & o

A multilevel warehouse system is formed with shelves that
define aligned rows of cells for receiving containers, with
corridors in which shuttles run for transferring containers along
the corridors and inserting/extracting containers into/from cells
facing the corridor. In the rows there are cells that comprise an
elevator for moving the containers between the levels. The
elevator comprising a movable frame that runs vertically along
columns and that supports stroke paths that are an extension of
stroke paths in the shuttles for the running of storing carriages
carried by the shuttles. Means is provided for aligning the stroke
paths of the movable frame with the stroke paths of a storing
carriage taken to face the cell that comprises the elevator.
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Modular packing assembly

Philip Morris Products S.A. =437 4

sk T, 259,

NS/ EE5HS g 53 =d QxEdFo}
e

2004.09.21. HA A H 5 =(2006.04.12.)

A cigarette packing system comprises a plurality of
reconfigurable modules (100). Each module includes tooling for
performing a section of the packaging process. Product is
transferred between modules by robots (110) mounted on the
modules and controlled from individual modules. Interface
protocols between modules control transfers between modules.
The product may be transferred with or without a carrier
between modules. The modules may be reconfigured for a
different assembly process and modules added or removed.
Process specific tooling maybe changed. Reconfigurable modules
reduces the time and cost of changing to a different packaging
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Automated pack out

JOHNSON & JOHNSON .
VISION CARE =457 vl

US 2001-999091 / - W 53 e

2001.11.01. HAAH &N

7=k

The invention pertains to a method and system for the
automated packing of products, such as ophthalmic lens product
cartons, using various identifiers associated with a particular
order to track the shipping container and its filling with
component contents. The invention also pertains to a dunnage
article.
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1. Y 55 =72%
(] A&EA] B Rolk o E&o 20129 AAAGY FE= 21,830W w2
A 3.76% At 201730 = 262509 RtE Y FRE JAdS Aow At

O HAEANH 2L S
(2014 71= 11,2409 whe))& A48t

O 7 9 "& =R Rope] AFTRE 139790, A P 2P 8439

A AR S FA W Lizie, A4 8 A 2 seae

F =5 5060w tE Yy, 2 W HoE L 5oRuittdy] ol 24 161494t
O

o mo Al

[ H2AMH|AE 2R 20 sli2lAldss ¥ Y ]
(Eh9l: et S2Y)

= FIEES 2012 2013 2014 2015 2016 2017 {2%?2?2(3;)
c 28 1,105 1,243 1,397 1.571 1,767 1,987 12.45%
HE AL 2R | 797 | 822 | 848 | 875 | 903 | 932 | 3.18%
it 2 7A| B ii— 1,087 | 1,104 | 1,121 | 1,138 | 1,155 | 1,173 | 1.50%
dd 4 A 2R 701 | 751 | 204 | 861 | 922 | 987 | 7.08%
fll;,:,! 57 25 | 5,948 | 4,856 | 5,065 | 5,283 | 5,510 | 5,747 | 4.30%
9z 25 10,364 | 10,793 11,240 11,705 | 12,190 | 12,695 4.10%
£ 9 2ot 28 | 412 | 466 | 528 | 597 | 876 | 765 | 13.18%
=4 22 | 1,416 | 1,512 | 1,614 | 1,723 | 1,840 | 1,965 | 0.77%
Al (&7 871 S=) | 21,830 | 21,547 | 22,617 | 23,753 | 24,963 | 26,250 | 3.76%

23 Data obtained through primary and secondary research with our partrer firrs and the following URLS:  Visionaain.com, marketsandmarkets.com,

strategy.com, nmfs.noaagov, fws.gov, mantranain, lbisworld com, stats.oecd org, <Robotics: Technologies and Global Markets», BBC Research
2009 'r_g 1}5"_" I—|Mn;| 7|.u-l| q..-‘i

<Y 4-2> AEAE| 2 28 Fof A ddst W At

LN

ME2eg 2R Rop Fao ¥ 2012d Fu AFTEE 3913w ui
Pt 680% A3k 20170l = 5436wy RS P Ao A

=

O AEZAHI =g ZX ZoF T 98 22X Zokt muirlZelA 718 2 A174(2014



A E A R ZE 269
T OEE 43199, 72 9 HF 25 34994,
&)

[ AEAH =g 28 2oF 5 3 &5 ATERs 98 28 S50, AFE=
= AT A 2R F5] M =2 TR ARES AAE Adow A

O 201749 7% 98 2E ANFFEE F 457799 AT Aoz Holw, AE
A 2R AFELS AP T 800%S Y AOoR o=%

[ UEMHIAE 22X 20 SUAIZHE & MY ]
(Eb9): et Say)

£ zozEs 2012 | 2013 | 2014 | 2015 | 2016 | 2017 {_‘fﬁﬁ?z(;ﬂ}
Zc 28 20 25 27 28 30 32 6.00%
HE b 2 . 6 - 7 . 8 . 8 - 9 . 10 . 8.00%
AL 2 R B E% 13 - 26 . 26 . 27 - 27 . 28 . 1.51%
Y L N 2 . 20 - 59 ' 71 ' 73 - 76 ' 78 ' 3.05%
ﬁ;ﬂ; g8 2% 396 413 431 450 470 490 4.37%
olE 2% 3,291 3.515 3,755 4,011 4,285 4,577 6.82%
T2 Y Hot 2 . 97 - 32 ' 34 ' 35 - 37 ' 39 ' 4.81%
I 2 70 | a2 | 11 | 1,2 | 12 | 184 | e65%
| B (W7 87 E5) . 3,913 - 4,229 . 4,502 . 4,794 - 5,105 . 5.436 . 6.80%
2% Data obtained through primary and secondary research with our partner firre and the following URLS:  Gartner.com, fomester com, idc.com,

=@

marketsandrmarkets,com, yankeegroup com, strategy com 2| 2E TR0 MR 4

<Y 4-3> AEAMHI S 2R EoF A dS # AW

7} ERASE A A

O BFAET Avl: AFHFE, FAMFA AW, ABH AN 2R, Avle]o], 37
]

O EFARA2E: AsstAoA 2"l A dZ A 2"(WMS), FA3E Al 2~H
(RFID %), AEEFA 28 FEAZ A 28 (0MS)

>
1>
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g s

(2) =AY A
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O A% 3% dxusdrd A5E ¢

L.

o

A4 A E/FAE3s Y] Al (automated material handling equipment

- =7AEs AHle= AGV, AS/RS,

7Ado]lo], palletization, pick system,
sortation system® = =A%+

7betal & (] EFFH 3 wEW 20124, 12%2] Z71A17F o)

8 ARANE A4} gl GZE EY9 &

fs

o
NE 5, BRGA AFHE ASH )77k K1 912

ks A A A
- AGV, % W AF3 olFd ME, goods-to-person YA H o)A,
A Zrsl 71 2 AS/RS T AAEY Y=o F&3t= tdst 71ES AAlsSH
i A

AAEAN7E 27 stejol whe e W

T

4
ar)e] A%A Za 5o 714

- 20199, EFA%3 M Al#(automated material handling equipment

market)?] -2 2009 €8 FE=Z AFST Aoz AdE
A

Bt 461%= wWEA At Aow

=2 AN—

2

R

CBRYA W oolueh Thd AgiEel e ALgo] F4E Aow o4y
>
[}

=
2}, 88 F&B(food and beverage), A 2F, & MH|2= 541D F=2F A%+

45) 22Y ]I SE, 2 WSATY, 2012.12.

46) Global Automated Material Handling Equipment Market, 2015-2019. / “The State of automation”, Modern Materials Handling,
2012.05.01.
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sk A
=2 T

UNA A& AIE market in which vendors

offer goods and services specific to an industry, trade, profession, or other group of customers with specialized needs.
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F 4-6> mi=U7F din] wjEe vl

(4] : wusl)
A 20173 2018 20194 20204 2021 20223
nfj Z o - - 1,600.00 3,200.00 3,500.00 8,100.00
OUH %O - - 65.23% 65.23% 65.23% 65.23%

A&

) =7t - - 1,043.68 2,087.36 2,283.05 5,283.63
A 202343 20243 20254 20263 20273 20283
uf) & o 12,900.00 14,300.00 15,700.00 13,700.00 12,300.00 9,500.00
_;Hﬂ_%% 65.23% 65.23% 65.23% 65.23% 65.23% 65.23%
&4 7} 8,414.67 9,327.89 10,241.11 8,936.51 8,023.29 6,196.85

S AE wlE AF mgowA FAA, WulEAu, wu)ss

5, BFY], 99 2 ALl g A # JEHE soE FAAE. &

el = JPEAE o Y AP E R R ARkl 7Y AA SHelA AEEHE

M goz WA, ARt Sl ARHoR A} wed FRER

FHE. ded QPG F B AEe G99

<E 4-7> FAH] giH)

Gl 2017 20184 20194 20204 20214 2022

) = o} - - 1,600.00 3,200.00 3,500.00 8,100.00
] & - - 10.23% 10.23% 10.23% 10.23%
2 hH] - - 163.68 327.36 358.05 828.63
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i 20234 2024 20254 2026 20274 2028y

ol Z o4 12,900.00 14,300.00 15,700.00 13,700.00 12,300.00 9,500.00

)& 10.23% 10.23% 10.23% 10.23% 10.23% 10.23%
) 1,319.67 1,462.89 1,606.11 1,401.51 1,258.29 971.85
F) Mz AFNEAG 24 WEAe A

- A3 FARe] ARG S 7I3Ee] wiE ATt B ] 2N v 2

<#E 4-8> WiE97t % A FA4

i 20174 20184 20194 20204 20214 20224
mf) = <Y 0.0 0.0 1,600.0 3,200.0 3,500.0 8,100.0
| &1 7} 0.0 0.0 1,043.7 2,0874 2,283.1 5,283.6
k] 0.0 0.0 163.7 3274 358.1 828.6
F H ol 0.0 0.0 392.6 785.3 858.9 1,987.7

A= 20234 20244 20254 2026 20273 20284
ujj = 12,900.0 14,300.0 15,700.0 13,700.0 12,300.0 9,500.0
| 221 7} 8,414.7 9,327.9 10,241.1 8,936.5 8,023.3 6,196.9
] 1,319.7 1,462.9 1,606.1 1,401.5 1,258.3 971.9
G Aol 3,165.7 3,509.2 3,352.8 3,362.0 3,0184 2,331.3

- QgPBFoR AR FAFEEY AF A, gl U@ WAL @
52T on weHolol 3 WANE FAE PR FHGGel el
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