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AIS(Rts HE A|AHD: Automation Information System
AGV(R2I2EtXh: Automated Guided Vehicle
AIV(XISXISERYR}): Automated Intelligent Vehicle
A-YT(Rt&Z38 OF=E2H): Autonomous Yard Tractor
ALV(X}= 51 4tX}: Automated Lifting Vehicle
AMR(XI&0|52E): Autonomous Mobile Robots

A-RMGC(XI=3t Y AH2Hs ZHEZ|F2|Q1): Automated Rail Mounted Gantry
Crane

BCT(®AZAE|0|4E{0|'D): Busan Container Terminal
BNCT(EArStAMSHAH|0|HE{O]E): Busan New Container Terminal
CC(ZiH|0|4=Z|21): Container Crane

CTVD(ZIH|O|A 04X X|H(EY) AIAH): ConTainer Vehicle Dispatching
system

DGPS(AFSEX GPS): Differential Global Positioning System
E-RTGC(H7| EFO|{E HEZ|F|2I): Electircal Rubber Tyred Gantry Crane
ECS(Equipment Control System): ZH| H|0{ A|AE

FMS(Fleet Management System): 12 ZHH| A|AE

GC(HEZ|=ZY|2l): Gantry Crane

L-AGV(EIZEY FQI28IXD: Lift-Automated Guided Vehicle
LA(RAMHEYA): Los Angeles

MHC(=2HIY St F221): Mobile Harbor Crane

PLC(EZI2HE 2% ZAEE2]): Programmable Logical Controller
PA(EI2EZAD: Port Authority

PIDP(Ct Qlma} Jiet I 2 7 8H): Port Infrastructure Development Program

QC(ete =2{2l): Quay Crane



RTGC(EIO|0{& ZHE2|F221): Rubber Tyred Gantry Crane
RMGC(HY &ar HEZ|3221): Rail Mounted Gantry Crane
RTLS(&A|ZF 2IX| A|AH!): Real Time Location System
PCS(ZE HILIE| A|AE]): Port Community System

RT(ZE E=H): Road Tractor

STS(ME-LX]): Ship to Shore

SC(AE2{E 712|0): Straddle Carrier

SU(EI120): Ship Unloader

SR(AEf7{ 2/=23|0|H): Stacker Reclaimer
TC(EHAMIHRN): Transfer Crane

TOS(HO|ZR2FAIAHR): Terminal Operation System
TSB(EEAIZEMT): Total Soft Bank

TPS(EE ZE £2M): Total Port Solution

TMS(WE 2A| AMAED: Traffic Management System

YT(OFE E24E]): Yard Tractor

YC(OF= AFA]): Yard Chassis

WSJ(RAEZIEXYE): The Wall Street Journal

VICT(HIE2|0t QIE{LIM'E Z4H|0[ E{0]E): Victoria International Container
Terminal

ZPMC(H3I0|1R8EEY): Shanghai Zhenhua Heavy Industries Company
Limited



X2t

XX

ool
=K
do

T

o5

20309714 201.79 28 22 45

o W} 2040E7HA]

o
A2

3]

1 Al

A
LIS

PN
=

el
2

Sha
&

o, =

L A AlA 7]

1_,NO

A

o]

5,0009] ¥

A

siAe AlarHE Aol

[¢]

#
e

o

Ry

A

2=
ol &

T}
2. =7} R&D W= & U A&7

1.

Az A4

=
[}

—_—

o
<

<l

e

o

T}

~
o°

o 74

k2|
=

5.






1.

1)

A7 HZ X =X
o170 Bz

) FEIEARlel Y o8t 9

N R eicie] wal] w2t a9 3o ML 47
AAEY 7143 AFH0E =il Y AL ST U
] A7) o] B geiA Pt o] A 9 A5e Huld
2 29 Foln, 20204 71202 A 9o A5} Hrde 143 o]
A Selfete] 4% 9 450 el Euld =9 A77E s

AL, AUEQTE 7]E R AA| FAL e din] d Q] AR EAR

)

2

32

H

0 urleAs ot sl 4 Az
O 5o ] 2SHeS sowol Deht, R A1%0] A 16%
Zeo] Bajsto], T AA] oAb ] Halo] A7 AR

“
123t 71 Aoz I3 Z21H19 Bt AP, FAkdt 41d9] ZEold

s

[©)

iii



3?1 57 AL 52 A%t = ZPMC
d=Fo] A A=,

- SR YRleAee) AEe] AsdoR oBtsl 4R Blet
7] SISO 89 19 TAntEgEt kel 84 2 A
) ML TEY

- B e 98] ZI9o] Aol Wok 32 AvlE Farg
Gsiglon, 203197k S PE1& A TS 395 YO 2
ShE, T BRE O0% A HRE 10% BHS BER HYR

-G, B 4G $4E AR

S Z50 g YA,

defol ASlEA TS| ST, UEAE 257] St 24 WS

7} 324 AYAE vheo] Bag
2) SHH AAN

ghe

=

2
rH
s

- FAIA QRS g9 499 A%

- Sl 24T 40Mel AAE AEshs TESRAA
2 YA Ao} 27 %9

- gt Hopo] AR 2ATAU0-IE “AUIES|E L Bt 22

= » O
B ooh?_}:}—xé = A

iv



s
=

‘Az o
12 Hol JAS 23
s o=

‘m_IL .HT_y
7° o8
] e L=
of- X o ™ oF To B
RO - o o ol
1 ~y ° = KO . _ﬂ_ —_—
o X =uic s g e I
o B8O IALI~ 1) H M 14
Mﬁ S NS =K o i S = T oy
B R wr o B o » X
o 2 w X He & oo mm o = 7o)
tlo B o ~ ™ X 2 h
T o e wl X s p p
~ Nlo F X = [inle
@uumﬂmm@%%%,mu [ T
ﬂﬂﬁﬂﬂ%%@%& e
O of ~ X oy oF 3 B il
,,%W%ﬂmﬁo_en}f T B
ﬂmﬂrﬁ@@ﬂ@%x% ™ =
] o R . o =< P e =
Eu_ u_lmvd <o S .H__l __O.._ N jo W
e ~ W = = T o oF ol
T ﬂ_u Wﬁ.“ ofr TH 11_A|1_ - To = o o0 plo B
oy o oyl o, b o = 7
Mrwupamﬂ = m.wmﬂ:_omammw% T “ﬁ
ahaoagmxo_amﬁwg o w2
P N g o 4 Hw 5 C
Baw b fo oF B 5 T G "
1E}&J__o§mL1 G B
=N el 5 m% o s Koo _ﬂ_ .
ﬂH,NJ e o ~ﬂn_n_mo H_.,_dlq o o ]_1_%@0
_ﬁ%ﬂlﬂ, X ﬂ._oﬂ.lﬂ qoma CHEL
~ T X o oF oL B 8o B X w_.
| DR N %o & =y Il = % > o
_ % T ™ o o _ = e Q8 o} <0
X o o0 ~ T e
pjo .WH_ o_ - AT.: Py ,Lmn
| + R = el
TR BB w2
. ol To° mo o} L_/n_ .
N —~ . oo & e =
-« | o o
|



19 A AA = o1, B Sy 714% o= B

H

£l

- g ol - ol

3} #u] 9] Alefel Aol A1) 4t

[e]

- =4l ZEeld gujd @

ol

i
i

il

ojo

=
_uﬁ
il

O

- =] A A&, A&7

=
B

ORI

I chorat o3

[s]

_?;I

gRE

TR

<+
ol
o
o

ToH

<+
ol
o
o

TH

S, %]

=
o

Ton
<
ol

of
&

vi



o

o9

4] 7|74

e 719

AF

s
=

2]

~
10°

X

Bo
o)
ou
.__uwo

=
-

A 078 JAHSE A do| uf

=
& A, =7F 4R

- U AR QA

o

4

s

- WA, = A

R=Ne]
[}

=
=

TR

- PITIEARAe AR WA A%

AH

- ol lol 24|

sl

02 A AA

=
LA

- 20304 7]

Sl
=

=

- 2 AAE 204089714 3% 5.0009

s

gH

St A= HAY A=

AGHE ARZARE 2]

Ton

*sc]-u

19l =7k

9]

F8

- AlA

Rigied

= Aol

2 =7Ho)A

=
T

-
o

vii



A

o 719 84, =
4, A7} o7 4
s

o]
=

LCEE R

[e]

A
st} A A 7119

AIHA| & =7+ R&D

=9, A g 7R ok 5ol

vigor Aed A3,

_7__
o7 1y

=
=
24

[

o Ao A5

sk

= At HE A 28

- AR AERA

i

B2 241 727

H, 5 A P AACNA

At HES A

A3 gt

3,

S

‘I_

=]
R

Aol HhAT

1
.

3

A5
el 14192 7]

kel
o]

E1RDS A

=

45 Add =

Al

1

1

R

st

A 4, A2

A 4]

L
.

oA
R

= AR

5

o

=

A
Z1EARIAR |

ot
2
o]

2
i
i
T

or

A 5)5)
=]

_7;]

o

=

)

0.

A

3|
f

S3to] 4
A7, el

=

=2

bt a4 e

7

=
LA

%

&
Rl

oA AlABk
et A7, FAeke] =9

viii



FR7100 A5 dHETE

=k

- 271 R&D TIE S @ AE|W 4

foy)
W

S|
==

T7EA] A

=
=

A

e AL

37

sy

= o

- WA, =7 R&D

A dex

FIert

’

slo] R&D T

o= 9

I = O
pul

2:49)

- g &

ToH

CU

)

4]

71, v 5ol A 82t A

55} HIAEH|

Rl

= L
0}7:

O

sla-
=

A9
- uepd, g, of

3-2A Ev]

oz F

FIABA, %

o

AT

| et

o
Hjo

Az AA

=
o

Ql

7leAtd

pat

__00

A AAZ I AA7E AH(Track-record) #5202,

At

2
=

kel
o

—

ﬂmo

el 7193} 737o] o2

3] 3]

I
N

ix



- ool 457 ABAES wheiste] T LA
A A gAY 4 e AR velo] Bad

1_:_4

- ot olafuARel ulet ARo) E5 - 5%, 4, ofa Bol 2,
HAo) s az, Aage vt Aol oE 4 %S

=2,
Rod
Md
—_>-*~,
i
O
S
N
olr
§9
o

o2 f?:.

4. 7|tig 2t

1) YN J|tHEat

- S A9 AT 32 5 Fu
- cieret 4 ik ANE Eo Ak Hob FATA) A%e A7 Aa

o) kw7t 7og
- ES A A e ANE B8 WA oA vheistoma 24}
A 24 52wl 7)Y



o

o9

1}

- 8HH 7=

2

2) A

A

= el A

o
%

A,

It

H
TTe

o] A

A

]

gl
<

O O O T
4982 3

A1
oA 9A Wz

7t V==

g 2

Al

237 7144

3|
S

==
[}

ol
ol

=
o

d S A

AH

Xi






EXECUTIVE SUMMARY

A Study on Stablishment of Legal System
to Develop the Port Technology Industry

Seung-Hyun An - Bo-Kyung Kim - Hye-Ryeong Lee - Eunhye Jang

1. Background and Purpose

1) Background

= Concerns about the weakening competitiveness of the

domestic port technology industry

- Due to recent shifts in the maritime logistics paradigm, major
advanced overseas ports actively adopt Fourth Industrial

Revolution technologies, accelerating digital transformation.

- Most top-ranking ports in the world in terms of container
throughput already operate fully automated terminals. As of

2020, 14 such automated terminals existed worldwide.

- In contrast, in Korea, the introduction of fully automated
container terminals has been delayed, with smart port

technologies trailing the global leaders by several years.

xiii
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Serious infiltration of foreign technology into the domestic

port technology industry

The domestic equipment localization rate at Busan North Port
is as high as 89%. However, at Busan New Port, the localization
rate is only around 16%, indicating the substantial influx of

foreign equipment in the domestic market.

Due to this technological infiltration, during the spread of
COVID-19, the arrival of Chinese ZPMC technicians, who were
to assist in the recovery of collapsed container cranes at Busan
New Port, was delayed due to quarantine measures. This caused

significant disruptions in port operations.

Establishment of laws and regulations for securing the drive

to promote the domestic port technology industry

To address the diminishing competitiveness of Korea's domestic
port technology industry, the Ministry of Oceans and Fisheries
announced the "Smart Port Technology Industry Promotion and

Market Expansion Strategy' in January of this year.

The strategy sets the vision of "Global Smart Ports created by
Korean companies’ and aims to expand the scale of the
domestic port technology industry to 3.9 trillion KRW by 2031,
targeting a domestic market share of 90% and a global market
share of 10%.

The strategy encompasses various policies for fostering related
industries, including technological development and localization
of equipment and components. However, it lacks the necessary

legal basis.



EXECUTIVE SUMMARY

- To ensure the swift and consistent implementation of the
strategy and to achieve its effectiveness, it is essential to

establish legal foundations and supportive policy frameworks.

2) Relevance to National Projects

= Securing the Basis for Implementation of the Strategy to
Achieve National Projects
- The Ministry of Oceans and Fisheries has designated

"Establishing a Global Maritime Logistics System that Leads the

World" as National Project No. 40 and is actively pursuing it.

- As a detailed task within the port sector (40-3), "Creating a
Global Hub Port through the Convergence of Smart

Technologies" has been established.

- To achieve this, the "Smart Port Technology Industry Promotion

and Market Expansion Strategy’ has been formulated.

- This study aims to facilitate the smooth implementation of this
strategy and the establishment of laws and regulations to foster

the port technology industry.

- Therefore, the study exhibits a highly significant connection to

national projects.

3) Purpose

* The main purpose of this study is to emphasize the

importance of fostering the port technology industry and to

XV
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propose policy alternatives and approaches for establishing

laws and regulations to promote the industry.

Firstly, the study aims to analyze changes in domestic and
international industrial conditions, future prospects, and assess
the need to promote Korea's port technology industry. By
securing the operational stability of our ports and supporting
the national economy, the study seeks to emphasize the

significance of the port technology industry.

Secondly, based on the review of implementation strategy and
detailed tasks of the “Smart Port Technology Industry Promotion
and Market Expansion Strategy’, this study intends to examine
the present status and outlook of the industry as well as collect
expert opinions to set priorities for the promotion of Korea's
port technology industry. Following this, this study aims to
present policy alternatives in terms of strategic direction and

support systems etc.

Thirdly, the study examines policies and laws related to fostering
and supporting the Korean port technology industry. By
analyzing the current situation, international cases, expert
opinions, and the current legal framework, the study seeks to
propose approaches for establishing laws and regulations to
promote the port technology industry, leading to concrete

legislative proposals.
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2. Methodology

1) Academic methodology

= Identification and Selection of Subjects for Port Technology

Industry Review

- Define the port technology industry considering legal, academic,

and industrial classifications.

- Specify the areas within the scope of the port technology

industry for this study and set the review subjects.

= Analysis of the Current Status and Future Prospects of the

Port Technology Industry

- Analyze the global order history of port handling and
transportation equipment, market share of related domestic and
foreign competitive companies, and the current status of major

port software markets.

- Analyze the current status of domestic container terminals,
equipment introduction practices, and the utilization of

domestically manufactured components in container cranes.

- Examine the technological gap in the domestic port technology

industry compared to advanced countries in various subfields.

- Porecast the future market of the global port technology
industry, focusing on port handling and transportation
equipment, and operational software. Also, forecast the
domestic port technology industry market based on future

orders related to domestic port development projects.
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Direction for Fostering the Port Technology Industry and
Institutional Improvement Measures
Devise policy alternatives for fostering our port technology

industry through a review of domestic and international cases

and expert consultation.

Assess the need for enacting new laws through an analysis of

the current legal framework.

2) Policy-making methods

xviii

Gathering Various Stakeholders' Opinions to Ensure the

Effectiveness of Policy Alternatives

Collect opinions through interviews with stakeholders in the
production and manufacturing of port handling and

transportation equipment.

Gather opinions through surveys of practitioners in port

authorities, research institutions, and experts in academia.

Accumulating Insights from Government Departments and

Practical Institutions

Collect the opinions of relevant departments in the government

through interim and final report meetings.

Gather the opinions of practical institutions such as
Yeosu-Gwangyang Port Authority and Busan Port Authority,

which handle equipment orders and management.
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3. Result

1) Summary

= Fostering the Port Technology Industry is Crucially

Important at the National Level

- The port technology industry is essential for operating ports,
which are critical infrastructure and security facilities for the

country.

- It is directly related to issues such as operational disruptions
in ports due to delays in maintenance caused by erosion of
foreign products in the domestic market, national security

concerns, and more.

- Therefore, fostering the Korean port technology industry and
utilizing domestically produced goods is crucial for ensuring the

stable operation of ports that supports the domestic economy.

= Port Technology Industry: A New Market for Growth

- Comprehensive analysis of the past size, growth trends, and
forecasts of the port technology industry market, as well as the
outlook from foreign specialized consulting firms, suggests that
the port technology industry market is expected to continue
growing.

- By 2030, the global market for port handling and transportation
equipment and operation systems is expected to grow to $201.7
billion. This expansion is forecasted to boost direct revenues

from larger market shares, resulting in ripple effects in related
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industries, and the establishment of maintenance sectors.

Given the estimated new orders amounting to approximately
KRW 3.5 trillion in the domestic market by 2040, preparing step
by step from now on to secure this new market is critically

important.

Major Foreign Countries are Making Efforts to Foster the Port

Technology Industry

Major countries worldwide are implementing various policies to
enhance the competitiveness of their domestic port technology

industry.

Referring to various fostering policies such as technology
development, demonstration space operations, equipment
replacement subsidies, and startup support, which are being
pursued in major countries, policy alternatives have been

formulated.

Diverse Support Policies are Necessary to Foster the Port

Technology Industry

Based on expert surveys, the results show that among the
detailed implementation tasks of the "Smart Port Technology
Industry Promotion and Market Expansion Strategy," national
R&D and support for related companies, introduction of
domestic equipment, and institutional foundation are high
priorities.

Considering the results of comprehensive analysis, including
experimental analysis of domestic and international port

technology industries, analysis of overseas policy cases, and
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expert opinions, six major policy alternatives have been

proposed.

= New Legislation is Necessary

- To gain momentum for implementing policies to foster the port

technology industry, establishing legal grounds is crucial.

- Creating new legislation is more desirable than establishing
policy implementation grounds within the current legal
framework, such as the Ports Act and the Act to Promote the

Construction of New Ports.

- In this study, a proposed draft of the "(tentative) Port Technology
Industry Promotion and Support Act' is presented, consisting of
four chapters: Chapter 1 - General Provisions, Chapter 2 -
Establishment of the Foundation for the Port Technology
Industry, Chapter 3 - Support for Port Technology Operators,

and Chapter 4 - Supplementary Provisions.

2) Policy Recommendations

= Pursue Legislation through Members of Parliament
- Considering the purpose of the proposed legislation in this
study, swift legislative action is deemed necessary.

- Inclusion of various stakeholders' opinions through legislation
is crucial for setting policy alternatives, and discussions with

government agencies help minimize key issues.

- Moreover, since legal experts have reviewed the current

legislative framework and legislative precedents to formulate the

xXxi



xxii

new legislation, pursuing the legislation through members of

parliament is appropriate.

Substantial Increase in National R&D and Establishment of

Specialized Institutions

Given the current level of technology and market
competitiveness of the port technology industry, research and

development in this domain are urgently needed.

Hence, there should be a substantial increase in national R&D
funding, providing continuous support until the industry attains
self-sufficiency.

To ensure efficient management of national budgets, it is
necessary to designate or establish specialized institutions to
carry out tasks such as R&D management, port technology

industry surveys, and statistics production and management.

Establishment of Demonstration Spaces for the Port
Technology Industry

Establishing demonstration spaces is crucial for the actual
commercialization of developed technology and equipment.
However, utilizing privately operated domestic container
terminals for demonstration is not easy in practical terms.

The most suitable location is the demonstration space planned
for the automation testing bed project using Gwangyang Port
Phase 3-2 Terminal, which has a planned capacity of 2,000 TEUs

and an area of approximately 92,000 square meters.

Therefore, close cooperation is needed between the



EXECUTIVE SUMMARY

government, the Yeosu-Gwangyang Port Authority, and future
private operators who will operate the Gwangyang Port Phase

3-2 Terminal.

Furthermore, there is a need to address concerns about private
sector cost burdens, which requires active budget support and

administrative assistance from the government.

Establishment of Port Technology Industry Certification
System

Due to the stagnation of the domestic port technology industry,
local firms often struggle to meet the qualification criteria
during bids due to insufficient track records, hindering their

competition with international firms.

Therefore, establishing a new certification system to provide
bonus points for domestic development firms and to substitute

for performance in bids is necessary.

Additionally, considering the unique characteristics of the port
technology industry, the establishment of a certification center

is crucial.

The certification center would be responsible for formulating
evaluation criteria, including technical assessment and on-site
evaluations. Certifications would be issued when the firms meet

or exceed the predefined levels through the evaluation process.

Establishment of a Consultative Body

Different stakeholders have varying levels and interpretations of
information, expectations of policy effects, and perspectives on

efficacy based on their roles and expertise.
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- These differences can create challenges in terms of consistency

and efficacy when developing and implementing policies.

- Therefore, it is crucial to establish a consultative body where
the government, local authorities, public sector, academia, and
private sector can engage in ongoing communication and
exchange of opinions, aiming to shape the mid-to long-term

policy direction collectively.

4, Expected Outcomes

1) Policy effects

= Securing Momentum for Achieving National Objectives

- Various policy alternatives presented are expected to secure
swift and effective progress in the maritime sector towards

national objectives.

- Furthermore, proposing measures for legal and regulatory
adjustments is anticipated to provide the necessary legal

framework for advancing the national agenda.

2) Social and Economic effects

= Expanding Domestic and International Market Share for

Increased Industry Revenue

- Expansion of market share in burgeoning markets is anticipated

to augment revenue for industry players involved in equipment
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and component manufacturing, as well as operational system

providers.

Enhancing Competitiveness of Domestic Maritime

Technology Industry for Ensured Port Operations Stability

Strengthening domestic industrial competitiveness is expected
to ensure a staple share of the domestic market and establish
a secure maintenance system, contributing to stable port

operations.
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* H71H: Quay crane
scheduling in automated =
. . o (ZQO LHR) 20 T AA
container terminal for the _ i;r:;'HDC) =3 Z2A
trade—off between operation | © XA = OfLAX| 2 A
= O
i 00| =2 A oK AH|2t §849|
efficiency and energy °c R0 F4 g
. Z|X 78 ool e
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o HPEX: S0t QEA|AEIY| Of © 201 B4 ° () M2 23Xs 2%
SHQIZRS 2| X WO HE o AHP 24 = 71 DA
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strategy of U-shaped ° (=2 L) UXF Hojgoj
automated container M O|HX] AHIZE D2dst &
terminal considering energy | © =ZTAt X5t @d peh |GA 2 ET
13 | consumption PN E9N S MH|Q| S5 Dttt
 I5XE Yagian Niu et - Al220|M NSl
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» 1718: Control optimisation
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* M79: A digital twin—based
approach for optimizing ° (=2 LIL) AN EHDE &
operation energy o IE|TA} o X2 7|8t ¢ 21E |
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* H71H: Deep reinforcement
learning based optimization
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YT), HF-EEE, AHE ), AAALRI(PLC, Driver) 5 &214<
|2} TOSSF &2 £ZEF0lE Egohes MEo= Hog
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AEHE FH2|0(straddle carrier, ZAHIO|H SIHR 7 |A)) HMIZ(TL 2EHL),
FPZEES ME HX(H|E2 FE, MISE 3= 0[o}), LI2|TEES
E HEHIEZ F3g, MM5e 3E £1f), TH2TEEH MZ(HE2 F8
9), sleteig E2 HE(L 248), 52538 E2 HEL 2418)
al

= fo Off

=

0!

h LYY o oS —=
=25 Y, 51 2 FFE 7|AYHIE MZots MEESCEM HEAM Y S
Al ™A 2HE|A B 2EEH|0| 2 AR = 0|SAQ A2 18, H
2| F2{2l(gantry cranes, 7H0|H 0|&8) MIZE, 7|Bt 2E255(Q1Y, 514,
=) I A HE, MUt 0|48 2ZE(HZE, ship lift) KX, ZAE|
0| £= 2 E ol E EHE NERFA 6L 22, SE0IA &5719| ot
2 = U58o=Z AIR), HH0|H FZ8 2E7I187| M, Ete=Za2!
(tower crane) & S
ARHOIN SF5H AT X2|E 21510 7|5 X T2 MAE T2 AUS5I0] AtS
HMO=Z Motz HEM 88 ATEYHE /iot= MAUES, UeE AT
EQI0f 71, 7| P28 ATEQ0(ERP) THY, BHIY S8 AZEQ0] 74,
SRUL D27 I o2 ATEQ I /e AHLEE S8 ATEY N
N, SAXME Z23H 7L SIAS AZEYN HE S

[m oo oln
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1) ZE0)H 32l

gy 2 A(COZ o ZFAQC), AEF ZHA(GO), STS 2
gl 5o Fan, 24 ARoA F2 FAEE t#AQl stk
ok & ot 39 FAEL Gantry Part, Girder Part, Main Hoist Part,
Trolley Drive Part, Boom Hoist Part, Cable Reel, Cable, 7|4, A
ANAH, AONAT SO THE 5 Ak QHY, HA4F BY 5 3
27 A5 g A W} B2 Heldol A £ 229 07t A8
7 glos, BAke A% 5 g - 0jE A oo AHIAS AT
MEsb RS HuEe 24 CCE AMSSHT Ak

(a3 2-1) ZHOIH F22le] F =

Xz AOILAXILO1Z(2019), p. 4.

19



(a8 2-2) 2o X2 A0l T2

Y

NS |0||-‘|E1D| (* o A: 2023.6.10.)

2) of= 3ol

oft ZRI(TC)2 ZHlolH Hu'dQ] ofto] F2 A2 o] FAHoA
St 3= WSo R RIEsHAY, UsolA HHE 32 si5o= &
dhots AYs £ A Bl w}aw RTGC, E-RTGC, RMGC,
A-RMGCO.& o] At 20004 FH7kA|= Efolofifile] RTGCE
T2 AMgSE oW, 2010dH S0 el A=) 5t H(wheel)
A9l RMGC7F 2 AREE I Sltt. 22 7stAY ARlE wAlsh=
Elnjd i RE A3k A-RMGCE AREskal Slth
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? Electric

l ~__Trolley
girder

Engine
room

\
Gantry

A2 AH|O|LAX|LIK1Z(2019), p. 5.
(J% 2-4) X535 OF= I

A2 SARIE(O|L{E{D| (22 2023.6.10.)
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3) OI5EH|

= ZAdloly Huld WolA 4 & - Hol 2HS sh= ofo]=
A Y3t 3= 5 - EULS FYoke oft Y Aol M IES &
Hist= A8|E walth YT, SC10 5 891 A9t AGV & ol Ax|&

YTE U§F =2 39§ RIS 99 I4F9S T 5 900, £94%
&= 50km/h ofstolck. BEES YCol 43 gatshe, SeotEe Au o
S571A] Al Zisa] st} mEY ARG ARgUL

At SMA ZoIED|E(HMY: 2023.6.10.)
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A58} o]F7gHl= FA 7ho|=o] wEhA] g H HEE olE stk AGV
Pt AAE HFEE AEsto] olssk= AMR FH=E FES & Utk
AGVE @4 g5, EFAIL SolA ol FH2 YA €85 glom,
F| 2 JWohe Asst ZHolY ElndolA= AGVE Zstal 9o, =
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A= k53 21(2023), p. 36.
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2. Hof - 2FAAH

1) HIOjA|IAH

Gt stHIE Alofshr] {I%F AloAIA®| 0 2= PLC, Drive 5°] ™

PLCE 4 AXERY 4L oF $4lskl, Aof7|of ASE &4l
AxYoi7t vlg] A GfE = AH|7E 5ot s A
rivex A7 (DOE -U—*n-(AC)E HH A, HEE AUSHA Alojst

(d% 2- 8) PCL(Z}), Drive() AtZl

]l ABB ACS n.’!

Atz SAAH OO (M 2023.6.1‘0)

2) SA|A)
ZAdlole] Bude ZAeo - M3t A, ol - A A, A%+ 2
= Zglo] Yo Aok, Webd, Aata ALHOE AU A

T AEF 2451, ofF, A 9 HH, - ke F, A°lE A,

17) ¥E= 2/(2003), pp. 5-8 U&= 115101 M=
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FAE 9 HYAAEH F 98 DEER AAH SFALHEES 25T Q)
o IA AX LA AH(Berth Operatlon System), ZA|Z SFA|A
d(Yard Operation System), AP|E FA|AH(Gate Operation
System), +GSA|AAE(Operation & Control System) 522 &%
= Slth

AT

A FIAAEE 2A A4 B8 Sist & ti7|A7E HAskE BRE
Sk A4 A AlZA| A" (Berth Allocation Planning), Z1E|elY =]
i} oft ESH Y o5 F4xslsto] Agoly < - At A 2|5}
sk= 242 A2A2F(Ship Planning) 528 &2 & it

BAE YA AEL of=F Fishe FH|o|Y o5 X235} YW of=
A e FH 08 &8 @?ﬂ o] 5A|A0} sh= HE|o|HE T4
el AAAZIAY, Erld R HkEEofof sh= A%ol= AAE A
g} 7p7olof] SIXAIZIAY AlelE 7}77}0101] AAAKIT. ERL, of= A5

g3 gHuld BAE FE Hcted AElold et AX IR
Re-Handling #43s}E 2SI

el 93, 9% o] 2

=
s}, © E’_E(Bar Code) 5= ©|-85 }01
1=

gy 1
=S gRloks Aladlolt Y BAAARS BudofA] ¥
o[HIE, HH oY o|F F3, st9AH[ A E AFYFE FA5H
AL AAska Ha]sh= A AHo|t}

3) 2| - THAAH

2 A5 B At eojo] Skl wet TOsSE 7% AHESh
Au)o] ARG Gshe 0] Ante e - A AAH FR
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o] 0} 137 SIth. TOS A= FEsk= Hl=2] NAISAA = 2+ A
FH]5k= ECS TOSE AAISk= ‘NAVIS Smart Platform’
th. ESH S AAQ HuadongAhs $=35]9 R4S Xk}

ALk, 5529] RBSAPOIAI= Al 719He] A4 g X4
S M Folot. FHollAE HE AGV =0l ZHH FAIR
=) l oA Y AA7} ESCE TOSE Al AlAHS 7S

o>“ mh‘

)

e
>
ol

@
—J
<
o

i

ol
1
OO

§§N
g

Mo Mo rr o ot e
o
[>
ug

N
®©
z

E3h Huld 2dEg3 FMSO| Higt 71 =871 S71sta itk EHrld
ndy EofoAde YEHE TBAARS] Controls®t Y SIMENSAHY
Plant Simulation, CHESSCON, MOFFAT & NICHOL 5°| thiEZo]
th. FMS&= AGV, SCeF 22 o|5dH|E9] % &9 E TAE Sg AlA
dos b A3t Huldoxs FeZHolth HEHOE TBAA]
TEAMSI97} glom, AGV 2A1EY, €9, A 52 3T &+ Uh20

o, v o=

i
o)

3. & ¢4 ZE iy 2%

A AT ZAY, YIIEAAS Rt ooz T Holgltt o
B, Hopd FRE, A TR, FF A ) /KA 5L neste] 4
E e Ak Zo] Rt £ dvolAs Jurl&adelA
She WiFo] K AT, T S AR B8] BE Hol BAVL AlE
Gt 39 - o] Aulet O AntEFH Holol FRAo] FRH
29N2Y Holg %4 HE qHoR NP,

18) 27} QIEIE LIRS HiEtoR Hpt
19) LIZZIE RWG, APMT I, 0] LBCT 5 CHEXIQ! KIS 3t E{DI0IM AR 5
20) B2t QIEfR LIS HIZOR K43
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1. =9 eVisdg i

1) ZHOIY I I XSt OIETH| LY i

(1) ZiElolH =2

Gt ot = FHoE =90 7|5keto] AlZbEt. Aol EHuld
W] A= A Al71e] B A QlERRE Ao
|12 A "ot wEhA], oFgH] W o8 S BA5k= Ao]
2 olgflehE § & T20] "ok WCN2DoJA= 2003¥HE STS =
3} of. Q1] WFEY 55 F71HoE :
A= WCNOIA Algsks A=E v A AA et stg3n] A

Folg AR A} S,

|

O

]

WCNOA= QFe 3#lat o= FQl9] mijd IFdZES RAFoto,
M T wid 7¥7%, of= &1 wid 11¥0l HH3tch 5 A
o] @=9 20034doll= 209tHe] <bH =Rly}t 575HH(RTG 514d,
RMG 61tH)9] of= Z#Qlo] ¥3E )1, 20214 196t2] o A Qlwt
1,1419(RTG 909, RMG 232t)9] o= F#Qlo] ¥ i},

21) WorldCargo News(https://www.worldcargonews.com/)= &i2t SIHEH| 9 2H2A5H CHst
SA ¥ 2XIX2E MScte HE A
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(B 3-1) ™ MA HEE o T30l L 31842022\ 2 7|F)
il o
7= 2003 2004 2005 2006 2007 2008 = 2009

QC 209 243 339 314 256 387 202
T 2010 2011 2012 2013 2014 2015 2016
QC 150 227 245 244 238 343 328
= 2017 2018 2019 2020 2021 A Gt
QC 289 231 241 206 196 4,888 257

Xtz WCN 2 ¢ = (ZA: 2023.4.20.)8 28510 THEH

H 3-2) M M7 A= OF= T2l W 34

2420229 7|F)

rot

cro): o
T 2003 2004 2005 2006 2007 2008 2009
RTG 514 71 1,209 | 1,362 | 1,075 | 1,157 | 1,016
RMG 61 163 277 282 341 392 351
27 575 864 1,486 1,644 | 1,416 | 1,649 | 1,367
T 2010 2011 2012 2013 2014 2015 2016
RTG 630 793 1,006 965 914 927 791
RMG 175 204 130 569 500 473 640
27 805 997 1,136 | 1,634 | 1,414 | 1,400 | 1,431
= 2017 2018 2019 2020 2021 A =18
RTG 775 841 977 865 909 17,437 918
RMG 633 540 676 641 232 7,270 383
E| 1,408 | 1,381 1,663 | 1,606 | 1,141 | 24,707 | 1,300

Xtz WCN 2} ¢ K= (2! 2023.4.20.)8 28510 T2

WNC A28 vk St Adjold] shefgule] A A7) A

Ao, obl Q19] A9 20034 8,1%E AR, ol 7
Af-&0] stetstltt. 531, 2013958 201797H4] 57k 5= A4o]
glom, 20214 71 AHES 2.0%0 Batstel A Aol AL

Qofsgich. HhE ZPMCS] 79 20034 ofu] A Al AelA 49.3%S



Aastal d9lem, 20214900 75.5%2 AAl Al Aetstal okl g
&= FRlo] ofytt. =4k of= F¥R19] A9 2003 2.4%°0 =I5,
20049 12.3%, 20059 14.3% & F ARFY /&= 71551500k kA
o A o] EsHA AL, 20134 o] % A9 56kA] Ko
HA e AlA Aol AAES A AHelth. ZPMCY A
20034 7] A AlA A17%9] 45.6%F H-aorlom, oS FEs] 40% A

39] Y9eL 7125 ofs el ARE FEshL Ytk

H 3-3) © MA o 220 AIY Hee 24 21

SO T, %

T 2003 2004 2005 2006 2007 2008 2009
a1 O 17 4 15 13 14 15 7
HiS | 8.1 1.6 4.4 4.1 55 3.9 3.5
7PMC Ch4= | 103 149 227 237 174 300 145
HEZ | 493 61.3 67.0 75.5 68.0 77.5 71.8
J[E} O 89 90 97 64 68 72 50
HiS | 426 37.0 28.6 20.4 26.6 18.6 24.8
2 209 243 339 314 256 387 202
= 2010 2011 2012 2013 2014 2015 2016
21y L 7 4 10 0 0 0 0
HIE | 47 1.8 4.1 0.0 0.0 0.0 0.0
T 112 165 179 138 170 227 248
ZPMC HE | 747 72.7 73.1 56.6 71.4 66.2 75.6
JIE} L 31 58 56 106 68 116 80
HE 207 25.6 22.9 43.4 28.6 33.8 24.4
E| 150 227 245 244 238 343 328
= 2017 2018 2019 2020 2021 A =13
21 L 0 4 6 8 4 128 7
HE | 00 1.7 2.5 3.9 2.0 - 2.7
2PMC Che= | 203 151 154 143 148 3,373 178
HZE 702 65.4 63.9 69.4 75.5 - 68.7
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soplese g o MY 03
T 2017 2018 2019 2020 2021 A Hd
J1E} CHa 86 76 81 55 44 1,387 73
HZEZ | 29.8 32.9 33.6 26.7 22.4 - 28.6
2 289 231 241 206 196 4,888 257
At=2: WCN ZF ¢ Xt2(AAQ: 2023.4.20.)2 2510 XXt 24
(B 3-4) ™ MIA Of= Z221 A1 Mee =M At
A2l o, %
72 2003 | 2004 2005 2006 | 2007 2008 2009
2 CHae 14 106 212 119 9 63 112
HZ 24 12.3 14.3 7.2 0.6 4.1 8.2
oy U262 3% 640 | 806 530 | 741 68l
HIZ | 456 411 43.1 49.0 38.1 47.8 49.8
JlE} i~ | 299 403 634 719 868 745 574
HISZ 520 46.6 42.7 43.7 61.3 48.1 42.0
2 575 864 1,486 1,644 1,416 1,549 1,367
T 2010 2011 2012 2013 2014 2015 2016
oy B 403 a3 0 0 0 0
HE 50 36 38 00 00 00 00
7PMC = | 419 509 558 637 543 615 694
HZ | 52.0 51.1 49.1 415 384 43.9 48.5
JlEf O~ 346 452 535 897 871 785 737
HIS  43.0 453 471 58.5 61.6 56.1 51.5
2 805 997 1,136 1,634 1,414 | 1,400 | 1,431
T2 2017 2018 2019 2020 2021 A iy
oy 10 0 0 3 0 | 767 | 40
HZ 07 00 00 02 00 - 33
7PMC i<~ | 688 667 655 652 553 11,214 590
HIZ | 48.9 48.3 39.6 43.3 48.5 - 45.7
J1E} ti= 710 714 998 851 588 12,726 670
HIS 504 51.7 60.4 56.5 51.5 - 511
24 1,408 = 1,381 1,653 1,506 1,141 | 24,707 | 1,300
2! TC= RTG2t RMGS &AL
A= WCN 2+ A Xt=(ZMY: 2023.4.20.)8 8610 Xt 24
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(2) XtSst OlSEH|
SHA ISt AAE 22 Wdete Huld2 tiF2 AGVE E=Xske &
Alojth. mhebA], & AtollAs SC, YT 5 A4 of57du] 4ty d2

oh22] ka1 AGV AFYS Al H AT

DS Research(2023)°l w2 20229704 A A4 zdElo]y Erjdo]
=YE AGVE 173900l 53], 2 31kt thee] & ARset AdE o]
Y EHdo] ZgstEA 2020 2084, 20219 202K, 20229 260t
S 6709 AGV7F =QJE YL, o= AGV 24 =9 d#9] 38.5%] &
gtk 9k, 20273714 A o]l A7REE ForAd) A OIARE 400
o ol AGVZE =9E dHoR FF A AAHLRE 2,0000 o3
AGV7t 29€ Zom Jdd.

H 3-5) M MA A= AGY =8 31820223 Y 7|E)

o9l of
TE 200081 0/F 2000 2001 2002 2003 2004 2005 2006
AGV 138 27 27 22 40 40 23 34
TE 2007 2008 2009 2010 2011 2012 2013 2014
AGV 48 91 0 0 3 26 77 149
T2 2015 2016 2017 2018 2019 2020 2021 2022
AGV 35 04 78 62 45 208 202 = 260

Xt&: DS Research(2023), p. 85 A2 S £256t0] AEH

Adei7x]  =J"E AGYV ARIAE EE AFE AnEY,
Konecranes®] 826t & 47.5%, ZPMC7} 338t & 19.4%, VDLo] 265
= 15.2% wolt}. shAIRE HelE < 392= SHystd ZPMC7t 198
ol 29.6%, VDLO] 145912 21.6%, Konecranese] 76t1Z 11.3% <=2
2 7ZPMC®} Sinotruck229] Al Hf-go] FAsH S7Fk= A2 U
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ElRTh 53], 20229 68 A AlA = U & Zks3t EjREel Hlo]
B ghako] X1A4Q- 2535}t Agoly Eu|d(Qinzhou Port Automated
Container Terminal) & & 397F $= W A A3} gnd 7i3o]
AE=H, ZPMC, Sinotruck 5 = YA & AZo] S5-3Itk

(B 3-6) AGV MZYHE AN L HIF

Rl o, %
. 2020~2022 1989~2022
Supplier o e o e
=7 S == S
Konecranes 76 11.3 826 47.5
ZPMC 198 29.6 338 19.4
VDL 145 21.6 265 15.2
Sinotruck 86 12.8 86 4.9
STELS 80 11.9 82 4.7
7|Ef 85 12.7 142 8.2
A 670 100 1,739 100

21 (=) Dongfeng Motor Corp., Sany, HiRain Technologies, Yunshan Technology Company,
(ZZA) Gaussin, (TZE) Kalmar, (Y2) Toyota S
At=: DS Research(2023), p. 86 A=E &850 XiZfd

2) ot AZEQ0f M S

T 29 - #e] AZEFol= HH oY Eu|do] tigatE il A5t
of wet 1 F8/d0] St qlon, X £ HEA TOSOIA A
o} - A0tES} Huld 29 9%t A5} 519 - o]5AH] A|ojE EotstA
U AA5H= Fe|lE 1 =5kE 1 Itk Multimarket insight(2020)°] w2
H A AA e AZEQ0] A2 20159 o]F AB+F 8.3% 475t

2019¢ 29 3,712%F 292 FHEA ESFH MarketsandMarkets

l

22) Sinotruk Group2 At XIH0| AIE £ = E= =Y ES HAYMZ, 5= 2E0M A B
2 32 EY fRYHY
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(2019)f] W= PCS A2 20174 ©]% AHH 5.5% A&t 2019¢
71 19 2,7009F @, TMS AR 5717t 5.4% 435t 20194 7]+

49 4309 Gelo] 2T R0 A9k

(B 3-7) 32 UATEQ 0] AT 3E

—o

I ot 212, %

T2 2015 2016 2017 2018 2019 CAGR
Software - Services | 172.14 | 186.49 | 202.03 = 218.88 @ 237.12 8.3
PCS - - 114 120 127 55
T™MS - - 396 416 440 5.4
AIS - - 212 223 236 55
RTLS 138 146 155 6.0
Others 46 47 49 3.2

Xt=: Multimarket insight(2020), p.17; MarketsandMarkets(2019), p.41 AI2S &235}0{ XX} Xf

2y

CargotecollA+= 20174 71& Adgoly gHuld 1322708 7 EE -
510 Navis2d9] AR-&Z AAlstem, 1t i1 oldollA A4 ==
o] 8L gH3 Aoz YRt E3 Navis Wi RARE S5f0] 3
8 TOS AA9] Ha-82 AU Navise 52 AAl 5 7P =2 F
FE(24.4%)S YeFRT, Tideworks(5.3%), Jade(5.2%), TSB(4.0%) <
o= UEith

H 3-8) Navis?| E{0|2 #2E HRE(017H 7|1F)

oL 7N, %

=1 B0 4 Navis HR&
Very small(1~99% TEU) 607 "
Small(100& TEU~250F TEU) 245 24

23) 0|=9| B[ 22BAAEH SEYMZ MA AIE BRE0| /1Y 22 7|IYCZ Y QL

M

njo
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Sot7|sMe o1z ¥ My 03
=Rl H, %
=1 SNIERS Navis MQE
Medium(250% TEU~18t TEU) 292 40
Large(12t TEU~4Zt TEU) 131 54
Very large(4BH TEU 0[4) 31 29
A 1,322 -

A= Cargotec(ZAMY: 2023.6.10.) AZE &25|04 XA KEHA

(2 3-1) NavisQ| AIRHSE U Navis = E{O|E |X|(20174 7|F)

AM
EMEA 35%

40%

L 3 .‘ °
3 o ".go" °
APAC 3 oo 4 g o 3.
,,. T ° ° :.,. °
‘Segment ~ Number  Navis Share L 0] L e e
Very Small (1 - 99K TEU) 607 1% A 3 fo Y
Small (100K - 250K) 245 24% s o Sl
Medium (250K — 1M) 292 :‘
Large (1M - 4M) 131
Very Large (4M +) 31 29% ° Live
Total 1322 ® Active projects
A= Cargotect(ZAY: 2023.6.10.)
(E3-9) F2 TOS YHME AN MRE(20174 7|F)
RO, %
T2 S HOE Navis HR2
Navis 322 24.4
Tideworks 70 5.3
Jade 69 5.2
TSB b3 4.0
In-house(other TOS, Termianls { 250k) 581 43.9
7|Et 227 17.2
A 1,322 100.0
BO|Igg Hat +X1Y

Z! In-house& other TOS2t 258t TEU 0|5HE A2|5t= A
S 285

At&: Cargotect(Z@Me: 2023.6.15.) A&

to1 XIXt RS
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R84
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19784 74
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ZlLtol A

A2 20224 7Y

o

a

1. =L ZiE0]H E 0|

H2E =L

B 3

-
T

]

pfl

A A

t}. ZHA1= 400TEU

%1

]_

F24)0]| A
A
92
100.0
31,699
100.0

-

o

Sl

[e)

)

=
o,

T 71, M TEU %

14
15.2
1,494

47

(20224 & 7|

2 9lt}. 7]

3.4

6.5

o A7k 2,1099F TEUY 3}
1,064

=
=
=

[elz
=
of

}

1274

A

R

&
5.4
1,187
3.8

(0]
=2

9271l

o
12
13.0
12.2

=
% ok

9.8
9.3

1T

Q
=

2EE

50.0
21,000 | 2,924 | 3,840
66.7
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o, A7F 1199 TEUS| 3=
(H 3-10) ZLH 24604 E{O|
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1
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H
A& ol (2020a) A2, SR LIRAIE S2 28510 XA 2y
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ol
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1854
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Ofel
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=
o=}
o
@

H 3-11) 2L 746|0|1 E{0]2 38420224 L 7|F)

THol: 7, MTEU
]E Horss M 2= ofgs™
4H TEUX4
MHEE
pESIu =1 74 TEUx 1 5 1,722
AMEE 4™ TEUXB 5 2,236
Zotes AM TEUx4 4 1,600
4 TEUX2
AlziotE =
18 TEUX1
H78= 74 TEUX1 4 75
44 TEUX2
1-1EAH|(AIEH _,_T) 4M TEUX3 3 2,091
120 A (AERE 4HM TEUX6 6 3,791
) AHM TEUX2
—1CHA|(AER3
_ 4MTEUX2
Ct =13
2-2C|(MEHMEE) 95 TEUX?2 4 1,936
2-3CA(ME5E. 4H TEUX4 4 2,440
2-ATHH| (A&} _t,'_$) 4M TEUX3 3 1,950
N S 2H TEUX 1 1 120
2A 46 21,090
3™ TEUX1
-1C4 BE{O|Y
1-127 BE{D|2 9 TEUX2 3 1,058
3™ TEUX
—1Ct HO =]
1-1H47 AEDIE 2H TEU X2 3 1,104
QIMZAH| 0|40 E(ICT) 3™ TEUX2 2 552
E1Z4H0|4EOIS(E1CT) 2M TEU X1 1 210
2 9 2,924
X
2 Gt 4 M
4H TEUX2
_9Ck
2-2HA 2H TEUX?2 4 1,120
3-1HA 4H TEUX4 4 1,600
AH 12 3,840
NeARE 2H TEUX4 4 962
HuAgs 28 TEUX1 1 225
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Bl 7Y, MTEU

Sy 25 Horsy MM 4 Sl s
A7 5 1,187
RIS SEF(6~9H MM 2M TEUx4 4 684
SHS(14~168 M4) | 2H TEUX2 2 380
A7 6 1,064
ol OIFEDIY 78 TEUX3 3 220
ZREDg 481 TEUX2 2 110
OpArSt OEXHEE(1-15A) 2 TEU X2 2 260
SLALSH HesE 28 TEUX2 2 304
SRAISE Clexyps 28 TEUX2 2 240
et FUTRMSIAHO|H RS 2M TEUX2 2 260
CHAtS pVEES 28 TEUX 1 1 100
A7 14 1,494
BU 92 31,599

RIZ: HY4AHR(20208) K2, YA LSRR SS BRAI0) KX} X

2. =zl S|

ron
olgk

1) 0|4 el A g

(1) =4 2t HOI22| AH0|H T2l =2 AEY

A At AA™, FlellA= 20229 & 715 3070 ziE ol Hu
AL, b T3], of= A, o] Tttt BAHlE

AL Qlet. S irol M s TR ARt A ol whEt A

W o= okl Utk AR digoll= Az - dAHA

4, A5, 49,

BAnrd, 271 5) 5 Bvl B F2 FEE 7S5 il o2

me
Y
.t
>
oo
i
r o)
Ak
2
HT
1A
=
oo
N
fo
2
=
Mo
2
ol



oz
=
X
>
re
Ie
ror
di

=}
Rl
of
o
W

o
B S

b A
=

Al

i

8

Zol.

2022 & 7] = dEoly HuldolA &8 $2U o 2l
2079, of= =2l 591d], o]&gul= 1,255H 9] o] °] F A
ARE 7IEo R A AH] 28 Bl AR, b I/l 75T %
AR A 28 W85 32.6%C1H, of= 1L 2420 = 40. 9%, ol
Arl= 6HI= 0.5%°] Edtsitt. SAA AHA] =
ofo] Al AH] 28 B]OO oL o

35 w710l wEtA 25 W2 Y fe dou & Al 4

Sl ol Aoz Akad

A
_I

)
ftlo

rEl
E
o
o,
g
I

H 3-12) =L ZH 0| E{0|2 Z4t Y| 28H|g

el O, %
CEER or= 30l 0153

TE oy oo Y ooy oom P ooy o M
HIZ HIS HIZ
it 45 88 33.8 163 243 | 40.1 0 889 0.0
QIS 6 15 28.6 7 70 9.1 5 132 3.6
SERely 13 11 54.2 52 5 91.2 0 104 0.0
EREl 2 7 22.2 6 11 35.3 0 31 0.0
HERLTISS 1 7 12.5 3 15 16.7 0 50 0.0
7|Et 8 4 66.7 11 5 68.8 1 43 2.3
A 75 132 | 36.2 | 242 349 | 40.9 6 1,249 1 0.5

R oAbt ERIRS &

rmOI

5|.0:| PSYNES J:M-I

25) FMEHHIE2 Ui 7[E22 (S FH| tis= / TA| B T x 10002 ALGIRS
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ot

A =4l ZEloly HuldolA 28
g 2Rl F =4 7]?.1?01 ‘a‘%@ JH|= 88.4%(61H)olH, oFE =
A5 =W 71kl FE3 Brl= 94.0%(142tH)o] o]Eh. A9 RE A

SEAIEE, 20119 e 7120 = AWEY, 4 b 38912 68 =
200494 oiu] 77t S7koto] HA| o 3|9l F 43.6%0l ETet ¥,
o4t A= 2004 thE] 80HH7F S71et 88TH(56.4%)° 2ottt of=
AT FARE FFS FET 5= Qlrt. 4E ok I Q12 20048 TiH]
86H S7Iet 22812 F o= ARl F 52.5%°1H, YAt Al 5717t
19797} S7ksto] 47.5%% H-Rat3ltt. 20229 7|E02 AmEY, o]y
3 AT © ASkEE AS & S Ak o 319 AS A =
2011 oiju] 7o S71et 9h QA A= B713E 440 Vel =4t
oft =1 2011¢ th®] 140 F7Istlou, @4t of= ARl 571
ZF 1430 S71et¥). £3], 20164 o]F =4k b Il =Y Al
7F flom, QAF Aulgk 220 =AU, o= Q1Y A9 20169 o

] SAF Aol 3ot S27F 2QlE HhE QA AulE 8207t S

|23t H3ke Z3tshd, 20008 2EMIAE A A B8 H| o] ¢
ZAo|glo}, FAKg A1 o] EASHH 201049 o]F Eof 4t A
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ol
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dlt
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w

(B 3-13) = ZiH|0|L HOI22| A|7|E It TH| =Y3ig

orH 3301 ofE 3|9 O]53H|

—

T A

25 ot 24 oM

HIS
20044 71E | 61 8 88.4 142 9 94.0 0
20 71E | 68 88 | 436 228 | 206 @ 525 2
2016 71E | 75 110 | 405 | 239 = 267 | 47.2 4 967 | 04
2022471 | 75 132 | 36.2 | 242 349 | 40.9 6
2011~2022 | 7 44 137 @ 14 143 89 | 40 | 496 | 038
2016~2022 . 0O 22 0.0 3 82 3.5 20 | 282 | 0.7

RZ: YA LISXIRE BRI0] KA 2h

BF ﬁz}wk%a} HAEHE AMFo] = Frbabdof nX]&= A2 g3}
St AR (2021)0] A4 AT AMHEE, 20008 2714 A

LT
o
i

T At T%“’ﬂ = gt g Ui
oy A vl F 89%cl Gt HhH, fiFE At I AHE =Y
g2 AF B =YEC] 16%°] Eoitt.

rlr
: ?nﬁ‘
4

2% HZB 27 HD 27 HH ESY

2 A 480 (100%) | 174 (100%) 306 (100%) 76%

A st 204 (43%) | 155 (89%) = 49  (16%) | -68%
= x

11:; =2 271 (66%) 14 (8%) 257 (84%)  1,736%

A2 5 (1% 5 (3% - - ~100%

A 120 (100%) 51 (100%) 69 (100%)  35%

ot st 45 (38%) 45 (88%) - - ~100%
X

e M za 1 Gew) 2 @w | 69 (100%) 3.350%
=

A2 4 QB | 4 B%) - - ~100%
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-

2 =3 ag

T 22 M 42 ©D 4z @D BTN
A2 A 360 (100%) | 123  (100%) | 237 (100%) 93%
(o)1= St 159 (44%) 110  (89%) 49 (21%) -55%
2l X‘”EE == 200 (56%) 12 (10%) 188  (79%) 1,467%
Q= 1 (0.3%) 1 (1%) - - -100%

R oi==L5(2021), p. 12.

o Au)g e 2 o5 A9 it Pl
el EYSHAths Aolth 5, ) g AHle] ARl A4dow

(2) ZHO|L FRle| =it BE AL AE

AP0 BARRE ATAAFQOINNA 41
Bala} Agko] AH|E ALzAske] CC, TCE 714 B8, A7) HEog
t}

FRekE, 2 Ry vEY TSRS BAS AR 7129

AoILAAI U1 (2019)2] FAF ATFE AW HH, CCY 7A B 4t
&2 Hat 31% =, TCO 7]74] HEO Wit 38% 0% YERT
A7) B2 CCY A% 38% ==, TCY A% 47% 202 ZAE ],
| $2e] 55 Fsgo) H4oE A et

%mi FAH R AuHEH, CC 7|4 FE2 71857 A9HE &
_1,11] oz :,L_,_O].oﬂ ou:] —_.“jLA]-q-g.O_ ;Qtﬂy]..:T 36%, Zﬂxﬂﬁ-ﬁ
33%, ] 9= 23% «o|tt. £39], 7|14E S Rail Clamp, Emergency
Break, Spreader 52 AT QA HES ARESIQTh
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H 3-15) CC7|A 22 284 IMstE
T2 =3 =ZM3lE H| 1
RAIL CLAMP DEVICE 0% -
EMERGENCY BRAKE 0% -
ELEVATOR 0% -
SPREADER 0% -
BRAKE 4% -
718
HYD' BUFFER 22% -
SERVICE HOIST 33% -
GEAR COUPLING 34% -
DRUM COUPLING 36% -
WIRE ROPE 100% -
71929 2tats B 23% -
WHEEL 36% -
YWISE WIRE DRUM 36% -
SHEAVE 36% -
YIS EY TAekE B 36% -
A& LUBRICATION 10% -
BOOM LATCH 25% -
~ HEAD BLOCK 34% -
FEHEE
REDUCER 35% -
TLS SYSTEM 40% -
SUER| 55% -
FEHAES SitekE B 33% -

A 2AELS T 31% -

RZ: AOILAXILIOIZ(2019), p. 113 XRZ B0 AEH

NA BRE ot A MAE AUrlEE Z2EAZEog L
3111 E,’-/\PQ@_-_ BE7E 44%, 718F 36%, AR 34%
o CC 714 58] vsto] Aidom Histee 23 ¥ 4
o] it @ Wire rope= 100% =4t 755 ARt 5 CCob= o
A =4 5 88 vEo] ¥4 HERHT

ol
-

BT
S 9
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(E3-16) TC 7|4 B2 222 iteks
7= =3 oiekE HI
SPREADER 12% -
BRAKE 13% -
Iz DRUM COUPLING 30% -
GEAR COUPLING 31% -
HYD' BUFFER 32% -
WIRE ROPE 100% -
/1889 =itekg Bt 36% -
WHEEL 38% -
JIS=E WIRE DRUM 47% -
SHEAVE 47% -
250 et B 44% -
REDUCER 31% -
FEHAE A& LUBRICATION 32% -
HEAD BLOCK 38% -
FEMAES =iete S 34% -
HA =itetzE o 38% -

A= A O|2AMA|HO1~(2019), p. 113 H=2E EE5H0 MEHY

CC A7 BES 7148, FEALE, AolBne FRagor, 24}
&2 AOIER 43%, TEARE 39%, 718F 32% oIt 7148%E 5
Motor, Spreader cable reel, Drive 5= A% 24t 52 ARE-sHH
HhH, Cooler & Heater(90%), AYAICIE(77%), Load Cell(72%), &%

AH(72%) B BES 70% o £ HSES HolE
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EDISMY g 2 Y | 03
H3-17) CCH7| 22 824 241318
e 29 usiE B2
MOTOR 0% -
SPREADER CABLE REEL 0% -
DRIVE 0% -
PLC 3% -
GANTRY CABLE REEL 6% -
HeEEEx| 13% -
BHREEHX| 14% -
QISR 17% -
7198 -
AMARIZRIAAE) 38% -
HYRIEL| 38% -
#17| 45% -
IR 48% -
LS 49% -
ZHAHE 72% -
LOAD CELL 72% -
COOLER & HEATER 90% -
71930l Fhtste R 32% -
roxxE CONSOLE 32% -
PLC PANEL 45% -
FRHNBY| AMSHE B 39% -
SPREADER CABLE 28% -
FESTOON SYSTEM 34% -
HOIE=F FESTOON CABLE 34% -
TeH0LE 44% -
X0 77% -
AolER AsHS B 43% -
A 2SS B 38% -

A2 HO|LAXIL|K{=Z(2019), p. 115 AZE HE50] K=Y
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TC 7] F=& T3 714F, F2AEE, AlolER=E k3o, =4t
&2 FEAIZE 52%, ISR 48%, 71/8F 40% <=°]3dtt. CCol H]
sto] AdAow F4eke2 A% B2 £F0|qlt 714E F Motor,
Drive 52 A% 4t &2 ARGSHIHE E3E CC A7) F=3 FASH
Cooler & Heater(100%), A4AI°1E(75%), Load Cell(79%), ZHAA
(79%) 59 B 70% oM} £ FATES HolF

H3-18) TC 7| B2 B5E qildke

7= =% =MakE H|1
MOTOR 0% -
DRIVE 0% -
e IE=EA 13% -
SPREADER CABLE REEL 20% -
GANTRY CABLE REEL 21% -
SHANSSLXIYA 23% -
Iz I1°*ff5f7 | 33% -
AT 44% -
PLC 44% -
Y| 47% -
FESTOON CABLE 55% -
ZEAE 79% -
LOAD CELL 79% -
COOLER & HEATER 100% -
71432 =itetkE Ead 40% -
ream CONSOLE 59% -
PLC PANEL 44% -
FEMAZO| Fitets 52% -
SPREADER CABLE 33% -
FESTOON SYSTEM 34% -
AOIEF
IAAOIS 49% -
ML OIZ 75% -
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e =5 IS B2
Aol2zol 2MeE TR 48% -
HA| 2 TR 47% -

A= HO|LAXILI0Z(2019), p. 115 XIZE &E5I0] XHEA

CCS TCE 7|4 YB3} A7] HEOo 7 A B 25188 AnE
A, AMAoE TCO =4kekgo] #3411, £9], 7| REolA= LG,
LS AHd 5 714449 221 Qs Y 7|go] BES 83 4= 9lof

A 22 o] FAsHgo] ¥ EAFE A0 e

2) 7O EfDldel SHAAY RE By

=4l oy BuldolA 28 Sl stggule] A9 oA dmE A
o= Aol w2t SARER FEEAL Sl sPARE TOSO| 49 B
AR FAz T SAV BEEAE Xoke Aot E3, AE oY
Eld E3ARIAE B 53 22E A= ojmt TOSE &-8st=A

o diste s7eke A& A”H.

olo] 2 QAol AL Euld 294}, TOS AL BARST ABR
52 Soto] guldy, ZeIAY, AR 52 v S 2d0
2 B AIY, YUY, AT 5 T 74 Adeld ede Yoz
LQN2Y B ARE FYBNt. 1 23k F 1174 Al el F
2 7]%do] AR TOSE AHGsHe e OF, 91 7199 TOSE U8
SHe EEde 23tolglt). W% AeaAt ATk ol AR S 2 A

dolA =4k TOSE &8st AUth= A & 4= AUtk shH]
Hopel= g TOS EokollA Ul 719do] A% 2] FA=S gHs5t
- o

pars
flo
o
o2
)
lo
!
(i)
+
39,
Hu)

H
2
ri
)
[-'N
M
N
-~
rO
i)
Eha
i,
)
)
=
a,
—
O
U)

#ok= H|=2] NavisAt]
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Al FLskal 9o, Ro|HEAH EFATERS 5 U 7]l A Al
AFCRE QIAET} Y= ACE YEiTh He] TOS dA9 &
AB{A o2 H|wsly| fofA= B A4 55 HlwsfoF sht, Am =3
A7 AA Gk webd Sl 91 - FA] ARlE 52 Boto] dAvjE
A, AU ¢ FoE FEsto] WS ESITE S 8 TOS AA|9 Azt
&2 2020 7| 1,2869 ¥ 40|y, o= Navis9] 20199

EH 1,5509 Holle X mA= ol

H 3-19) 2LHQ| 2 TOS Y| 48
|

= 7| MEE ziel palll| =
ESATESS 1988 108% 1219 (20)
MO |2 X |l 2000 304 5419 2('20)
= SRAINENCTES 2020 1734 230% #('20)
KL-Net 1994 177 3949 2('20)
A 1,286% &

K= ARl 7| ATH (A 2023.6.20.), ZIPPIA(ZEAMY: 2023.6.20.)

3) I W= LY ZOIE JIE =&

9P BAsE AT, 20000 2 92 719l Tl Bof ez
TGO, A ok, ) AF ZaE RE Bestel e §
RS S AgolTt. 7148 A% A - 44 B4R A4 g of
29 AT 9oN, Fa BEL £ ojzala Qi Agolct. 24t A
E3} 1AL ula oI, 148 A Hhu gk 2e9QC) &
oF 3.4, ol47¥] Hok 3.84, ok= AU(TC) 2,44, SHAAH(TOS)

1.849 AL Az} A= Aoz uehdt)
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IR SUAA(2021), p. 13.
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1. ZH0|H EOIE LAY MY

20219 71 AIA gt 51}93—8— 5309 @3z A9 Hiv 2249 2
F7reted, Al fEet Hf vl ofAlohEEY 1709 2
(32%), $&-or=ZE7t 1579 23 (30%), otl=l7t 1179 @=1(22%),
¥ 869 2E|(16%)= g5t E3t 20214 71& AlA A4 A 8%
B2 4.1%2 F4HH, o] 5 FiE B e F 44139 EEE
)20

20249714 =7pE ZEoly Huld A4 3%, Ag 55 24T 23
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26) DS Research(2020), p. 20.
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(23 3-2) X|HE AH0|H E{DIE JHLAIY Y

[Basis: all projects 2019-'24+; TEU in %] 12%)

Europe 65%
100 TEUm 23% 53% China
(134 projects) 44 TEUm

(19 projects)

Americas & 57%
128 TEUm

(167 projects)

58%

MEA ﬂ 62%
143 TEUm
(87 projects) W

Project Status: -
@ Construction
® Early Stage e
O Masterplan Asia
319 TEUm
(146 projects)

XtZ: DS Research(2020), p. 20.

2. 52| W= MY

1) ™ MA 5iY - OISZH| AE A2

MarketsandMarkets(2019)°14+= 2018714 &3t 31 - o]&53H]
AR RS RO R HETF AR 52 B9l 2025974 AuE A 4f

£ Agotgint. 11 A3} shAH] A2 201849 ol F AWt 3.2% 4
Zsto] 20259 1009 €8, 20304 121927 g8 &€& AC= o=
Atk AGV, SC, YT 5 °l&3H= & 717t 3.7% “374ste] 20259 199
84T 2, 20304 239 74 gl o]F ACE JZE <t

27) MarketsandMarkets(2018)0fIAl MIAISH AT S7H22 2018EEE 2025 A7K[0|LE Mol
2030E7HX| a8t
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(E 3-21) ™ M| StEH| AY HY
THl: HHO =1, %
= 2016 2017 2018 2025 2030 = CAGR
RTG 3464.0 35638 34680 3,859.8 4,166.3 1.5
E-RTG | 24506 2521.2 24779  2,959.8 3,360.2 2.6

STS 1,133.2 | 1,165.8 | 1,157.6 | 1,484.7 | 1,773.6 3.6
RMGS 624.6 642.6 645.3 897.4 1,135.6 4.8
ASC 256.5 263.9 3156.3 833.8 1,669.8 14.9
A 7,928.9 | 8,157.3 | 8,064.1 | 10,035.5 | 12,105.4 3.2

Xt=: MarketsandMarkets(2019), p. 525 HIEOZ XXt M2 A

(H 3-22) ™ M7 0|53 AE MY

TRl ek 22, %

T 2016 2017 2018 2025 2030 CAGR
AGV 732.0 739.9 735.4 940.5 1,121.3 3.6
SC 444.5 451.5 531.3 692.0 835.9 3.9
YT 268.7 272.7 273.9 348.9 414.8 3.5
A 1,445.2 | 1,464.1 | 15406 @ 1,981.4  2372.0 3.7

XtZ: MarketsandMarkets(2019), p. 515 HIEOZ XXt M2 A

2) ot AZEQ0] L MY

Multimarket insight(2020)2} MarketsandMarkets(2019)° 4+
A Am, A7t ARt 52 B0 YN ATE o] AFY A HHEE A
SHlth. AZEQo] - AH|A AP ABH 5.6% 7ste] 20259 3
7 8wt 92, 20309 49 345t 922 HAYHH PCS A2 AF
27.2% 737ste] 20259 71 59 33 89T 2¥, 20304 71E 179
A 2dgh 92 AEn TMSE Q8T 23.2% 3745t 20254 7]
159 449 99, 20309 7]+ 439 74 oWgt g2 AgE.
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H 3-23) 0t ATEQ0] At MY

TRl HEE e, %

T2 2017 2018 2019 2025 2030 CAGR
Software - Services 202 219 237 328 430 5.6
PCS 114 120 127 538 1,792 27.2
T™S 396 416 440 1,540 4,376 23.2
AlS 212 223 236 796 2,192 225
RTLS 138 146 165 594 1,821 25.1
Others 46 47 49 151 385 20.6

XH=: Multimarket insight(2020) p. 17; MarketsandMarkets(2019), p. 41 XI2E £:2510] XXt iR

-~

3. =z SIWI=LH AE 1Y

A ‘2 TG A% 6F-F(BCT)7E EsHAH. 201249 it &
A A1 5FFBNCT) o]F 109 o]l di-fi o]y Hujdo] £
& Aotk Tl Wid AR AR A% AAHE|eld 2-58A "Hudd)
2-62A Eudo] AFE dieltt. &, 202749 UMY AT 12
A, BFE 3-29A FUARSSE HAEHE, 20209 sl 1-12H4),
2032 WA 1294 5 F2I%E 2oy Euld JEAio] olod
7golct.

ofu] ZJu|7} W BAR} 418 AziH|ol 2-5TAIet 2-6TAIE A9

5131, 204097H4] CC 9371, TC 35671, AGV(L-AGV X3} 37271, TOS

64 & ARt fme] Aurt ied Aoz HyE). o4 A wE

ARl Zgu|ot AAH B ©VE H8oH, A FEE dEF oz
T

ol
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(B 3-24) g2l =L 2= U L TOS =8 &4 21

£191: 7], 4]

e EHY BAY Tt a1
T 12T 328 q-rm q-2mtAl 2mtH 3sty ©
S9A7] | 20264 | 20274 | 20204 | 20324 | 20354 | 20404 -
u| CC 11 11 14 25 20 12 93
z TC 42 32 b6 98 80 48 356
% AGV 44 44 b6 100 80 48 372
< TOS 1 1 1 1 1 1 6
FIMH 7122 CC100mEH 17], ARMGC 22 27|, L-AGV 47|/CC(AGVE 6.57]/CC), TOS= H

[

s
EEEP

O

S AT Y(2022)004 = B4 FAES HAEH E9] ofqjetg
JRAL TP A ] =Y B8-S TSI AFIAE 2804 AL A
2 H|g, O%IHNE}WEA} TGofl A 2AFE = AA|Q =7 A 52 ¢
3 HE 52 AESH 237 DTQC 1719 F&e7k= 1479289t 91o]
ot ARMGC E3F AFYAIE 2AF U1, oA BF0] 7Fsd 3709 &
Aol AAZ vl sto] Bg) 3, 976HHUJ A4S ARMGC 17|19 @12 &
&5kt L-AGVY] A% AW 7192 SAIE A& Aol REoiA 3+
o] o#% H& 1refste], AlAAL A AR SAA B7HE =851
o} ok, ARIAIEY 2AF AJFEZ 2020011, dBERFdRALY 7]
=7k 2019991 FE 18sto] GDP HEd ol EHYALE 283t 1,297
ik A8 [-AGV 1713 @72 F-gak3ich

oE

28) o Ud=A5(2020D)

55



H 3-25) CC =7t ZE &1t

Ero|: uot &
At 2l CTEEEREIN

2 AL 7457 AL 24547

T ZPMC AMERA BMARH oz ma
(E3) 1% 2K} 1%t 2}

cC 14,200 14,547 | (8,626) | (18,208) | 14,385 = 15,444 | 14,792
F () AP M Bl mMelet
A& S/ AT2(2022), p. 230 ARE HIEHO R THEHY

(# 3-26) ARMG - L-AGV =7t

TI9): ot 2
AtRA = Of|H|EFZ-A AL
2 | ZPMC AAF AR} BAL ZAZ{7} CA R ma
ED 1z 2t 1 2% ST
ARMGC | 3,590 4,046 3,691 4,552 3,571 4,118 3,976
L-AGV | 1,302 - 1,297

F L-AGV H7HE ZAZ|2K(20201 82)9| eh2S XS < HHIEX GDP LZ0/E(99.4)8 HE
Atz SRR (2022), p. 230 AH=2E BIYO 2 MY

EZ, AT ATA(2022)04= AAAE A AAIRE SR GAIA
J(TOS, HAZEY A& 014 5) HAHE 15,4129%F A3t 5 AA)
AA vg 17,6019 98 HAESIo], AFQAE AA] Bgo] HiAE3} g
g ARG A F88Ite AR =W 9A| B8 REgeHiT:

SHAIE, £ ATtollA ]9t TOSY i ks RARE A3 F=UH9
Spitol| w2 AR A5 So& AH] DY ARt HEo s 5SSl
CC ©7h= 20199 & 71 1509 € =olley, @Als 240~2509 ¥
FzolH, 20199 & 409 Uold TC ©k= d4 609 ¥ ol
AGV @7h= B717F 139 YollA] 209 Yoz F7tstglet. A Fof Z&
7t AR A HT @ S5 99 9 vlE S S 2AGA
S| whE Q1H| A5 Folth ¥ @77t ofgA HA] 7hsd )= o
AU A71H 02 fAEYE JE Aokl B 9ol AujHolrt.

=
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A, 2 AgtolAls AT A(2022)9014 AlAlsk= 20199 &
S7HE A8sto] FF U IF EFer ddEHE A RS 7S

Hrow, 204097H4] of 3% 3,495% ¥ AE= dE. 2T 4%
&7t Aol #AE 7R A g, =7 A 5ol wEF 97k
et 5ol aldEnth 20109 olF S F8 4t AR A,
Y, AT, FFDoIA =94d 4= EEY CC D7
30% W9 AolE UEdl= 22 Aeteted, 204097H4] A8 @77t
30% AE Z71stcta 7HASHH AR HHRE 4% 33,5449 7R 2715
5 olrk. AR9| A S8 B AolA] Al ol dime]
Al ) o whek A% - @A HlE, §A - B Hlg 5 daso] o)
e AR aaE A 2os FPH.

SR 70, O, e
7= et =% =4
CcC 93 14,792 1,375,656
TC 356 3,976 1,415,456
AGV 372 1,297 482,484
TOS 6 12,665 75,929
A - - 3,349,625
7 oiFAR(2020), S/ RI(2022) 09 SERYAAHR TOSS} CIXAHEY AARS Haioh=
HUIYE Uefol0, 2 SF0ME HEZHAES SBHTOS H7 IS ZAIGHY 12,6562t &S HEst

AT THPOIA OIS ST FUISARe] Hok AEIFEL uieat
Qe Pt 2 AIIOR Al ], AlAT W webd 2 - 3%
2 Q) Sof vl Qgol AT, MRO AKJ29), 9 Qleopy 5 4 - 7t
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ofm
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29) MRO(Maintenance, Repair, Operation)
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ZPMCE FAOR A/16g AL, A= 7140e] 718A1% 58 24
ShaL ot HEAoR F= A, H5Y 5ol QCE -S4l 8071 A=t
& 5 Q= FE do] 10km RS HiF AR At ZPMCY| 2
A&, Eﬂi.E_ %% 285k7 QIth 3334 E5k ZPMCO] AL mjd uj
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o|e gt Qlxat Ay =2 I (PIDP)S S50 20199 R kel
At et Jid 2 7|E Ql=et A ZeAES X6k Qltk. PIDP=
FRE AHE 2ol ke BE AJEE] digh /i ARl A
At 2022¢0l= E22th HEHJFJAXPORT)O] sto]EFE RTGC,
33) ZPMC EH|0|X|(ZA4: 2023.4.18.)
34) Evolution(ZA4: 023 4.18.)

35) Evolution(ZA OE 2023.4.18.)
36) E3o@&(EMY: 2023.4.18.) LIES E1ot0] XtMst
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