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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

A Study on Improvement Measures for
Air Pollutants Management System

and Policy in Korean Ports

1. Purpose

» The purpose of this study is to present specific measures for
improving the policy and system of air pollution prevention and
management in Korean ports. To attain this goal, the study
derives problems of existing policy and system for preventing
pollution and reducing emission from air pollutants in Korean
ports as well as its operational difficulties. Therefore, this study
developed policy measures and analyzed relative importance of
each measure to fundamentally overcome these problems,
significantly improve and effectively manage the atmospheric

environment at ports.

XXI



2. Methodologies and Features

1) Methodologies

Case study on
Emission reduction
and Management
policies in major
foreign ports

Investigation &
Analysis

onthe Current
status of domestic

policy and
relevantlaws

Investigation

on the policies &
measures for
emission reduction
and management

{Pic 1) Work process of the study

minar with Experts
Relevant departments in MOF/MOE,
i Experts in Emission reduction &
i managementat ports

L Focus Group Interview (FGI}

Identification of
problems

the 1st round of Nl Extraction and
Survey gl Selection of items

Policy measures

(factors)

Analytic Hierarchy Process(AHP)
Policy actors (MOF, Local governments, Port Autharities)

| - Academy & Research (Universities, Research institutes)

P Pr

Korea Ship

‘ Korea Shipping Association and
i major Shipping and Terminal Operation Companies}
+ Verifying Logical Consistency ((0.1)

the 2nd round of
Survey /

i 1 Set of items for Policy measures (factors]
i and the structure of Upper Attribute Hleraldly

Visit to policy actors and stakeholders
: Groups of stakeholders including
relevant departments in MOF/MOE,

Local governments/Port

Authorities and

Shipping & Operation companies

- On-site visit, investigation
- Collecting & Investigation and Analysis

on Policy materials

- Collecting & Analysis on the Existing
literature and research data

Classification

Comparative
Analysis on
the current

status of
domestic and
foreign ports

Improvement
measures

of system operation|
for emission
reduction and
management

toimprove
system operation
for emission
reduction and
management

i Comprehensive analysis of AHP results
nalysis on the relative importance
i between factors per Attribute

Review and
Supplementation

Expanded Consultation Seminar ;
(Stakeholders) |

(Table 1) Summary of the methodologies

Major contents

* The current status of legal
system for the
management of air
pollutants at Korean ports

* The current status of air
pollutant management
policy at ports by local
governments and port
authorities

* The current status of air
pollution regulation and
policy in the maritime and
port sector by the
international society

Remark
+ Studying and
analyzing
Korea's major
policy data
relevant to
emission
reduction and
management

of air pollutants

at ports

+ Studying and

analyzing
domestic and
foreign cases

Reasons for selection

* |dentifying problems of
emission reduction and
management system of
air pollutants at Korean
ports

* Drawing policy
measures for system
improvement

|/ xxii



Classification

Major contents
* The current status of air
pollutant management
policy by major foreign ports

* Drawing problems through
comparative analysis of
systems and operation
status between Korea and
foreign countries

* Drawing policy measures for
system improvement

EXECUTIVE SUMMARY

Remark

and research
literature for
drawing policy
improvement

Reasons for selection

Survey and
AHP analysis

* Survey targeting experts
relevant to air pollutant
management at ports

* Conducting a
survey of a
total of 50
people
including 15
people per
sectors relevant
to air pollutant
management
at ports
(working groups
of policy,
academic and
research
institutes,
stakeholders
groups etc.)

* AHP analysis
model

* |dentifying the
importance of policy
measures for
overcoming and
improving limitations of
general policy and
system for the
management of air
pollutants at ports

* AHP analysis model:
Pairwise comparison per
policy measures,
quantifying experts’

. . * Pairwise .
* Selecting policy measures . decision of values
. comparison
and upper attributes .
. . and analysis
* Analyzing relative
. among three
importance and urgency per upper
olicy measures :
POICY attributes and
ten lower
attributes
Focus Group | * Studying and collecting * In-depth * Discovering challenges

xXiii
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Classification Major contents Remark Reasons for selection

and difficulties per work
interview with | hierarchy and roles by
major actors of | visiting MOF, MOE,

materials on the operational
status of emission reduction
policy of Korea's major ports

emission major port authorities,
) and vessels ) . o
Interview ) o reduction of air - shipping operators,
* Discovering limitations of e
L s pollutants at organizations and
existing policies felt by . L
) . major Korean associations and
major actors and coming up o
) ports conducting in—depth
with measures . .
interview

* Based on comparative
analysis of domestic
* Experts status, the study
seminar reflected problems that
targeting a total  experts extracted as
of 15 experts = well as reviews and

* Extracting problems of
Korean ports’ air pollutant
management policy and
system as well as its
operational difficulties

* Selecting policy measures

EXPGFTS J | and upper attrbutes for per each sector| discussion results to
seminar an .
. policy measures for
system improvement . )
eXpﬁrd?d Y P improving them
consultation
meeting * Expanded * Reviewing/discussing
consultation and sharing the results

* Reviewing/discussing and
sharing the results of
improvement measures on
policy and legal systems

meeting: a total  of improvement

of six people measures on policy and
including those = legal systems on the

in MOF and demand subject of this
major PA study.

2) Features

» The physical scope of this study is the ‘port security zone’ in which mutual
activities of vessels and activities connecting vessels and ports in general

are usually taking place.

- The structural boundaries for the study of air pollutant management

system for Korean ports are divided into two: the Ist line of

XXV



EXECUTIVE SUMMARY

boundary is port security zones within port limit, while the 2nd

line of boundary can extend to port hinterlands in case of new

AHVININNS

ports.

» The Korean government and port authorities have made all-out

efforts to reduce emissions and further improve the level of air
pollution. Despite such efforts, results of relevant policy and
projects have fallen short of its expectation. Under these
circumstances, the present study aims to derive problems of
existing policy and system for preventing pollution and reducing
emission from air pollutants in Korean ports as well as its
operational difficulties, presenting policy measures for

fundamental improvement.

- For this purpose, the study extracted problems of Korea's
existing policy, system and its operation with the following
methods. Through literature review and consultation with
experts, it investigated the current status of the operation and
implementation for emission reduction and management system
of air pollutants at Korean and foreign ports. Furthermore, a
comparative analysis was carried out to compare and analyze
Korea's relevant system, the current status of policy operation
by the central government and ports and policies and
operational measures suggested by foreign ports, international
organizations and relevant research papers. In addition, the
study conducted a comprehensive analysis on domestic experts’

opinion working in various circles.

- In particular, the present study derived policy measures to
fundamentally improve the problems, establishing a hierarchical

structure with upper attributes. Based on a survey targeting 50

XXV



experts relevant to air pollution at ports, the study carried out

AHP analysis, drawing implications for applying policy measures.

- New paradigms and issues were found to prevent air pollution
at Korean ports and improve emission reduction policy and
system. Such efforts will allow existing policy process of
automatic response to civil complaints and issues to transform into
a systematic method, fundamentally improving the effectiveness

of policy development and its execution.

3. Results

1) Summary

(1) Problems of existing policy, system and its operation

» This study includes the current status of air pollutant management
policy at Korean and foreign ports, along with a comparative
analysis on policy and operational measures suggested by
international organizations and research papers. In addition, the
study carried out consultation meetings on the result of the
analysis targeting 15 experts from ‘policy actors (local
governments, port authorities and Korea Ship Safety Technology
Authority etc.), ‘academic and connected group (university,
research institutes etc.), and ‘private stakeholders group (Korea
Shipowners Association and Korea Shipping Association).
Through these efforts, authors were able to draw problems,
while reflecting experts’ review and discussion results of policy
measures for improvement as well as in-depth interview with

individual experts. Problems of Korea's existing and systems

XXVi



EXECUTIVE SUMMARY

specified through these methods were listed as follows;

(@ The lack of legal ground for supervision and management

AHVININNS

- At present, basic elements are not stipulated in Korea's legal
systems such as obligation to the management of atmospheric
environment at ports, boundaries of authorities and tasks of
management and supervision as well as boundaries of local
jurisdiction. Therefore, this has resulted in repetition or
omission of works and local jurisdiction among government
departments and institutes at the development and
implementation stages of policies for preventing pollution and

reducing emissions at ports and vessel activities

@ The shortage of budget and finance

- It is difficult for port authorities and even for the MOF to secure
finance for intervention due to the lack of legal system for
stipulating the management and supervision of emission and

pollution related activities at ports.

- For these reasons, even if definite measures are identified and
selected, actual adoption or implementation in earnest is

difficult due to hardship of securing finance.

@ Insufficient basic policy data

- There is a lack and absence of correct basis data on emission
sources and emission status at domestic ports, pollution status
and its impact. Therefore, the governments and port authorities
are unable to develop and apply effective policy and measures

such as selecting correct subjects for emission reduction and

XXVil



management as well as designating and developing reduction

measures and technologies.

@ Poor adoption of already verified reduction measures

- There is an increasing demand for reducing emission and
preventing pollution across the society, while the level of
standards for the international community is strengthening.
Taking this environment as an opportunity, the government and
relevant authorities should have made a drastic and prompt
measure to eliminate existing emissions by applying, introducing
or operating ready-to-use measures. However, such drastic

measures are not taking place.

(2) Policy and system improvement

» Implementing a two-track system for applying technology and

policy measures

- Apart from understanding the current status and identifying the
causal relationship, it is important to promptly and drastically
introduce and operate verified technologies and policy measures

to remove the quantity already emitted.

- Aside from prompt measures for vessels, it is necessary to
drastically introduce and apply verified reduction measures for
stevedoring and land transportation activities which are taking

place on land areas at ports.

(Table 2) Major tasks in the short-to-mid term (2019~2022)
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EXECUTIVE SUMMARY

Implementation tasks Main agents of implementation

Port management division / Port
technology and safety division,
Marine environment policy division
/ Maritime industry and technology
division of the Ministry of Oceans
and Fisheries etc.

AHVININNS

Establishing a stevedoring logistics system for

ecofriendly Smart Port

% Includes ‘Establishment and implementation of
action plans for preventing pollution and reducing
emission per port cities—ports’

Individual local governments -
relevant port authorities / Port
Authorities

» Clearly define the boundaries and works for the management
of atmospheric environment at ports per government departments

and institutions

- In order to increase the effectiveness of policies, it is necessary
to establish legal grounds on the scope of works, roles,

jurisdictions, and further to the scope of authorities.

* Roles and functions of major policy actors including the
central government, local governments, and port authorities
should be clearly suggested. In addition, it is important to
present a system in which their roles and functions are
operating organically and efficiently within the big picture

of port operation and management.
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(Table 3) Major tasks in the short-to-mid-term (2019~2022)

Implementation tasks

Work on the establishment/revision of new/existing
laws for improving the air quality of ports and port cities.

% Need to examine and complement the main contents of
“Special Act on Particulate Matter Reduction and Control in
Ports” which is now under consideration.

Establish and implement action plans for preventing

pollution and reducing emission per port cities—ports’

% Possible to include ‘operational strategies (draft) to prevent
pollution and reduce emissions from air pollutants by ports’

Prepare regulation standards as well as rules for

punishment and fines to prevent nonfulfillment and

induce its implementation

% Include ‘the establishment/revision of new/existing laws for
improving the air quality of ports and port cities’.

% Need to examine and complement the main contents of
“Special Act on Particulate Matter Reduction and Control in
Ports” which is now under consideration.

Make efficient working process between local
governments and port authorities for managing the
atmospheric environment at ports and implement joint
response
% Establish a dedicated department per local governments
and relevant port authorities (D between local governments -
port authorities, @ establishing ‘Joint response and mutual
cooperation system for improving the atmospheric
environment of port cities — ports’
% Include ‘Action plans for preventing pollution and reducing
emission per port cities—ports’

XXX

Main agents of
implementation

Marine environment
policy division of MOF
etc.

Need to consulate with
and work together with
relevant ministries such
as MOE etc.

Individual local
governments-relevant
port authorities/Port
Authorities

Marine environment
policy division/ Maritime
industry and technology
division/Port
management division of
MOF etc.

% Need to consulate with
and work together with
MOE

Individual local
governments—port
authorities /Port
Authorities



EXECUTIVE SUMMARY

» Prepare measures to secure the budget and finance for implementing

projects for preventing pollution and reducing emission

AHVININNS

- If securing finance at the government division level is not easy,
it is necessary to take mid-to-long term approach given the
period required for consultation and preparation between

relevant divisions, introducing market-based measures (MBM)

- In addition, having thoroughly reviewed expected total social
benefits and the impact of projects, a strategy for ‘selection and
concentration should be applied to provide preferential support

based on project priorities.

(Table 4) Major tasks in the mid-to-long term (2021~2030)

Main agents of

Implementation tasks . .
implementation

Provide a plan to secure resources for the full-scale projects

of preventing pollution and reducing emission at Korean

ports.

% Consider the imposition of and fundraising for the ‘Marine Air MOF
Pollution Charge (draft)’ under the ‘Polluter Pays Principle’.

% Need to examine the implementation of air pollutant emission
credit and trading systems in the Korean shipping/port logistics
industries.

» Establish the data management system to produce, secure and
integrate the basic data of pollution, emission, movement and

impact.

- It is necessary to investigate and predict causal relationships by
identifying the exact status of pollution, the status of emission

by sources and the movement and impact of emissions, in order

XXX



to substantially improve the quality of air quality in ports and

port cities.

- A systematic ‘collection-production-management-analysis system
should be established in the mid-to-long term so as to seek a
link with government projects to develop/build and utilize public
/big data and to build smart ports.

(Table 5) Major tasks in the short-to—mid term (2019~2022)

Main agents of

Implementation tasks . .
implementation

Marine environment policy
division/Maritime industry and
Provide practical instructions to identify technology division/Port
pollution—emission—movement—impact in ports. | technology and safety division
% Suggest methodologies, evaluations and analytic of the MOF, etc.
system to identify % Joint implementation with
pollution—emission-movement-impact in ports. Planning division/Air quality division
/Environment transportation
division of the MOE, etc.
Marine environment policy
division/Maritime industry and
technology division/Port
technology and safety division
of the MOF, etc.

Marine environment policy
Establish the integrated data management division/Maritime industry and
system of port atmospheric environment. technology division/Port
% Link with the ‘Smart Port Logistics Project’. | technology and safety division
of the MOF, etc.

Marine environment policy
division of the MOF

% Need to discuss and cooperate
with the Clean air planning division
/Air quality division/ Environment
transportation division of the MOE,
etc.

Prepare the air pollutant reduction/eco—friendly
operation system for national ports.

Establish the measuring network of atmospheric
environment within ports.
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EXECUTIVE SUMMARY

Main agents of

Implementation tasks . .
implementation

AHVNANS

Conduct phased investigation/calculation/analysis
in order to identify pollution—emission-movement
- impact by ports.

Individual port authorities/Port
Authorities

Establish and implement action plans/operation
strategies (draft) to prevent pollution and reduce
emissions from air pollutants by ports.

Individual port authorities/Port
Authorities

» Establish the joint discussion/response system among related

ministries for managing atmospheric environment.

- Rather than sticking to the current methodology to mechanically
divide/collect the works and results implemented by each
ministry/organization, it is necessary to create a synergy for
problem-solving by efficiently combining strengths and
resources of each ministry/organization through joint research
& development and investigations and the information linkage/

sharing/utilization at the level of public data.

- The government should designate major ports and port cities
across the nation as ‘Particulate Matters Control Zones at the
government level, seeking for strict management and joint

response/action plans to prevent pollution and reduce emissions

(Table 6) Major tasks in the short-to—mid term (2019~2022)

Main agents of

Implementation tasks . .
implementation

Work on the establishment/revision of new/ existing

laws for improving the air quality of ports and port

cities.

% Need to examine and complement the main contents of
“Special Act on Particulate Matter Reduction and Control
in ports” which is now under consideration.

Marine environment policy

division of the MOF, etc.

% Need to discuss/cooperate
with related ministries such
as the MOE
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Main agents of

Implementation tasks . .
implementation

Work on designating major ports and port cities
across the nation as “Special Particulate Matter

Control Zone”. Marine environment policy

% Review to include it in existing legislations or “Special | division of the MOF, etc.
Act on Port Air Quality Improvement” and % Need to cooperate with the
“Comprehensive Countermeasures for Particulate MOE, etc.

Matters in Ports and Ships” which are now under
consideration.

Prepare a regional cooperation plan for the

port/shipping industries in Northeast Asia/+ASEAN.

% Examine the current issues which require joint MOF
responses such as a joint work on the Emission Control
Areas in Northeast Asia.

Establish the joint response system between local | Individual local
governments and port authorities for improving air | governments—port
quality in ports and port cities. authorities/Port Authorities

» Strengthen the public-private cooperative relationship.

- It is essential to establish a government-led voluntary public-
private cooperation program with which the government and
private sector continue to discuss current issues and adjust their

interests.

(Table 7) Major tasks in the short-to—mid term (2019~2022)

Main agents of

Implementation tasks . .
implementation

Establish and operate a public—private cooperation

program to improve the air quality of ports and port cities.

% Need to consider to include it in existing legislations or
“Special Act on Port Air Quality Improvement” and
“Comprehensive Countermeasures for Particulate Matters in
Port and Ship” which are now under consideration.

Marine environment
policy division of the
MOF, etc.
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EXECUTIVE SUMMARY

2) Policy suggestions and relevant activities

AHVININNS

» The study is able turn the existing policy process which is
automatic response system into systematic approach and
ultimately enhance the effectiveness of policy development and
implementation. To do this, the study derived problems of
policies, systems and operation for preventing pollution and
reducing emission from air pollutants in Korean ports,
specifically suggesting alternatives and implementation system

to improve such problems.

» The study improves the possibilities of preemptive/systematic/
efficient joint responses for the need of emission reduction in
ships and ports not only at the central government level such
as the Ministry of Oceans and Fisheries and the Ministry of
Environment, but also at the level of local governments and port

authorities.

- It is possible to contribute to achieving the national emission
reduction goal by establishing a special act on reducing and
strictly controlling air pollutant emission in Korean ships and
ports, improving the management system and providing a plan

to secure resources, depending on business demands.

- The present study built the joint measurement network of air
quality in ports, developing/advancing and mutually verifying
the sophisticated emission calculation system for ships and ports
between the Ministry of Oceans and Fisheries and Ministry of
Environment. Through this effort, It is suggested to improve the

credibility of the ‘National Statistics on Air Pollutant Emission’
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announced by the Ministry of Environment every year and
provide a foundation for adding ‘ports” as the separate calculation

category of the Statistics

» The study has laid the foundation for improving the legal system
by specifically presenting the matters and role-operating system
required to be reflected when adjusting @ the management work
and boundary of atmospheric environment in ports; 2 the role
-function system by administrative hierarchies; @ the regulation
standard and punishment/penalty regulations; @ the plan to
secure budgets and resources; & the joint discussion /response
system, etc., as well as presenting a direction to improve the
legal system such as the establishment/revision of existing
legislations on air quality improvement in ports and port cities

or special acts.

3) Expected benefits including policy contribution

» The study contributes to improving the credibility of the statistics
on port atmospheric environment by producing and securing
basic data and establishing the integrated data management
system for identifying pollution/emission/movement /impact in
ports, as well as maximizing the efficiency and effectiveness of

various measures for pollution prevention/ emission reduction.

- The systematic approach such as ‘identifying exact problems —
setting up major subjects for emission reduction/pollution
control — applying the effective reduction measure” will become
possible, by clarifying the status of pollutants and pollution, the

movement/impact of the pollutants and their causal relationships.
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EXECUTIVE SUMMARY

- The ‘establishment of Smart Port Logistics System with a

concept of the so-called the 4th generation port, currently

AHVININNS

promoted by the government, has a long way to go when
considering the reality of Korean ports that has yet to reach
the third generation. However, the integrated data management
system of port atmospheric environment could become an
important basis for the port automation and ‘smart connected’

ports.

» The improved accuracy and effectiveness of emission reduction
policies and measures for ports and ships could not only
improve the air quality level felt by the public dramatically, but
also improve the living environment and the quality of life in

the local communities.

- It could enhance the green capability of ports and port cities
and provide a basis for their co-existence by securing the
credible basic data of air pollutants in ports/ships, selecting
exact policies and means and participating in organic role-
sharing between ministries and organizations/port authorities

and local governments.

» The study can contribute to removing factors that cause the
inefficiency of policies through organic cooperation between
ministries/organizations jointly aiming at solving the national
pending issues at the government level, including the Ministries
of Oceans and Fisheries, Environment and Science and Technology
and the joint response by port authorities and local governments.
By doing so, it will be able dramatically reduce policy costs

incurred by particulate matters as well as the total social costs.
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THE DIRTY TEN

Particulate matter less than 2.5 micrometres (PM,.) emitted from dirty marine
fuel oil causes poor air quality along shipping lanes. Emissions-control zones
omit the ten largest container ports, which contribute an estimated 20% of
worldwide port emissions of nitrogen oxides and sulfur oxides.
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1. =4 At=le] si2-22 2= V1Y WAl R g ozt

1) UN 7|ZH3}gief

1972 6¥ 29919 A5EFOA ZHFE Rl XEFE 3]0 (United
Nation Conference on the Human Environment) & A7|Z, =A|
AbSl= S EAC] tieE thSo] A AR T2 IARN= Tlol 33
s FAsHTE E39], o] 39ojA] midd 1972 A5EF A
(Declaration of the United Nations Conference on the Human
Environment) = @A} B w2 AlHe] o] 3 o7, =4, EF,
AT T AL HEE FFFskal QIthARYR]). o]Fo= 1992

T 899, 20029 QAW A&7 NE Y] 52 AR
WA &S 3Hy, 7]5HS) g7 PR otdzEt Y o, A=
¥ A& 5 I ZAE ATFARJA oA siEst] gk =A] Ab
SlojA o] FHAAE 1 A FHS A&Sto] Fok

3 7k ‘19924 - 90l 7S] S(UNCED: United Nations
Conference on Environment and Development) o] Fo{gid z}=9]
B2 5% & olpr RS 715 ZAo digt A 3
255 A T 715 HSHE H(UNFCCO) 892 AEshe o &9
S of WORS Z1% U sled] st BAREY BB 1
ZHu x}EskE 29 (Common But Differentiated Responsibilities)

LAZ AAISHL =H, olE &8 GA=ES F5Al(Annex ) =

85) United Nations Framework Convention on Climate Change, May 9, 1992, S. Treaty Doc
No. 102-38 (1992), 1771 U.N.T.S. 107.
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7}, BE A0 (Annex 1) =7}, 18] ¥]X-2:4 T (Non-Annex 1) =7}
2 FEola, 744 o Aol disf AdolstAl gttt olF
19974 A3z} FAF F3](COP 3)ollA+= " E 278 4](Kyoto Protocol),
A Bofl A 71FRs FHAA oS FA o H 860
o] o] P& flof A HAYZES sl o|2FiT ‘WE A
UE 2 O FBEAT1 A7 vREA T 371 B BE5A 1 =714
S 7t Z2AE 7|9ARIQL HiEE AA], @ 35 oA, ® F&
AT =7F 749 & AAT 22 FAHR] o|FAAE Aot

JEu A AlA Hde] siE =71R] wlro] HIEsHA] okl F
= Qe MIedwor ERE0] A5 AF7F FHEA =
s "IE A9 AR EA7F A7l Wl dARES 2015
| A212F GA F3](COP 21)0A Axl=3} 7Hl:-5#— T-ESHA]
ory RE ol s AEFAol LAVIA 7FE oHE Holdls
rutg] 7154 (Paris Agreement) & AEH3HA = Jct.8?) 2] 4
< O 2A7A A5, A8, A, 71 oA, AT 43 F94 59
TZAQ] HIHAE AL, @ BE YA A oRE HY
st ® FF 7|7tolu gk the AlHS FH5HA] & & ofYef,
@ =7} AAA, T35 718, Uk 71, ANEA 5 orget B

2 A(IPCO) = 2018W AA7HA]
OHAL Aol 24 71 H3t B7EE 1A (IPCC Assessment Report) &

86) Kyoto Protocol to the United Nations Framework Convention on Climate Change, Dec.
11,1997, 2303 U.N.T.S. 162.

87) Paris Agreement (Dec. 13, 2015), in UNFCCC, COP Report No. 21, Addenum, at 21,
U.N. Doc. FCCC/CP/2015/10/Add, 1 (Jan. 29, 2016).
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AN ek

(a3 2-3) IPCC 7|&Hs}t HItH 1 M(IPCC Assessment Report)
i

ipcc

CLIMATE CHANGE 2014

CI.IMME CHANGE 2014
Mit of Climate Change

,’:‘iﬁ-}h

K& IPCC( a7

2) HIGHALZ1FH(IMO)

o, "7l 7|$HsldoF), THE A E A sh= 5 7159
3} Aol tf-&st7] {17t A AFE]e] A=AQ1 KA ol whet, =A]
AR FHIMO) = "HFd A ER(MARPOL 73/78),8900 A6+
224 (Annex VI Prevention of Air Pollution from Ships)& 7}l
Auto g /e 7] WAE A% 'S mHske st
AloF&A = Adte 2R E 9] ¥gst= SOx, NOx9| Hi&AIg 7|&

< Yok, & HHEH] 1974 HiEE FAsH, HAdY
AaiteE vl e A4, A NOx 7€ ZEE B9 A4k
o] Hi& =E AAste 5 AHF 719l ti7]| L ES WA f% o
Fe A=H 225 FESEL AUt

[©)

2
0

88) IPCC(7 |2 HaY 7 tmE) (BML: 2018. 7. 24).
89) 1340 UNTS 184,
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°]% 2008A(MEPC 58) AloH&A19] F2 7jAo] o] FojFor,
ojmj NOx, SOx, PM9| A& 9%+ #4o] uAE A0 Tt
PME] A7 AFHo R A3 Ao| oty SOx9] viEATS &
S ZHgA g A== Ao &3sh, PM2.59F HIRZHA| & o4
HE 71E A 59 ARG Fsi vt gleh 20119 (MEPC
02)°l= F7HR1 8L B3l =AY Aol thste] “Al2A oy
Al 5 A7 A4EEDD) % Au oA &g 72| A EA(SEEMP)
oF &2 YA && XAE 20139FE FA=E AE5teSs 5t
= 2AVIAE AFAR Y FAlO A 289
24 AastaA skt 51, 202549 o]% AXREE A% Aut
8 MAE Soto] 7] AEF i 30% °14dY] =
A7 HlEEE AR Rt 9F 82 F7HsHATE TRt 20159
9] AE=Z Qs =A| 2] AA Hutof| A
71593t A R Ao #3359 AT k8¥S vhgstalAt st
= =A /\}Q«J =24 ol Wz, 2016W0= ARt 2HE HiEEH=
ZATIAE FAISH] S5kl Al &’ Al6R-EA 9] 7)F] o] o] Fof
Atk WEL &3l A g &8|FS 715 Eilshks A 953t
sfom ‘Aulo] LAZIA HiE =0 W3t XA HZH Comprehensive
IMO strategy on reduction of GHG emissions from ships) & TF&
d AS Ak

l

StH, Adto] A WA SH= B3 7 (Black carbon)ofl THolA = viE
< E-FEotr] gt 89 =3 st 20119 REH =9,
ZAFSIP O M, o|& AL 497 EFFIEO] iy dE A -72F 5 A

Al Frgel Bt =2E AA 20159 ol - AEstAn. A=

90) MARPOL Convention Annex VI Regulation 2.8.
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Aol gt EA7FEY {4 mheks gt At RAR] Zoto]

20199717] ol& ¥&stil, T 4 mhdS PRt uiE @

A= 73 5471&0 At 2719 S Bk Qoo
2|2 A722t S E LS (MEPC 72, 2018. 4)ollA= TATHR

2AZIA S A 271, E H2E o] -AEstalon, 20504

7HA] 2008 THH] 50% =< o149 E HHE AASHL o] & Yot

2023d7HA] @7] 225 24 - AFSHeE sl3ith. U3 ol 1t

715849 o|PS 9t =E EH 1_(a pathway of CO, emissions

B

o] Cd

ol'

<
%

reduction consistent with the Paris Agreement temperature goals)?2)
o0& QeI glov, BE G4 Ashae A g
A, 225 £AHol TS24 Ajsjo] WaT Aoz wael
Atk

21 QJollE, AR HIMOKE At 7] 2@ @ L7 P
sofol gt 4] A1) olsheAel 24 2 gel, o|E ek 74 2
Zoletele AASL, ol e thert AT
W A olgg 7

A Al Aol 24 E IMO 247k AFH(IMO GHG Study) &=
Aol A A SH= 2A7EAL] I E R ARl Wk ALt o

A FF g dS AU E AABHIG.

iy
)
lo
fu
B
(1o
21'4

oO

91) SHEGHULAINLR(2018. 2), pp. 10~11.
92) IMO(ZHGHAL |77 (ZA4: 2018. 6. 15).

56



H2E =L 2ol W7 |LE=E g 3 M=

e
dlt

(72 2-4) F1Z MO L33t Ael/30H 7|99 U SATEA G172 BT

STUDY OF EMISSION CONTROL

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm g AND ENERGY EFFICIENCY
Study Report MEASURES FOR SHIPS IN
THE PORT AREA

mmmmm

LITEHAUZ

i cooperaton with

Ol Lack

A= IMO(FHIGHAL 7 (At 2018. 10. 30)

&R 20129 987t ARG AHe] ES7RE S fIe A4t
EAZA 2AF A-(Investigation of appropriate control measures
(abatement technologies) to reduce Black Carbon emissions from
international shipping) RIA+= AlgtoA EAsl= E71E vi&
= S5 HolHE &85k {4, AHY] ouA] a& FXlo]

4 2, 9= AP 55 S HlE AR, A7 HE
4 B3 5= AAISHAT. 2015900 FYHA Y Adt vjE&EA4] 2
oyx a&x* AG(Study of Emission Control and Energy
Efficiency Measures for Ships in the Port Area) & %3dlo] @Z3s}
= AEF HIEEA 9 ouA] a&xA], olF {T HlE= ERlst,

oYY 9 AAANY, ol AW & 4 AABIAH.

93) 55| EuME HESI= A HHESH & OUX| E22XIE 2 =7kequipment), 0|
(energy), 28 (operational) ZX|2 FF510] HAIGHL AH, =7 20| AR A&, 2
Le7lE, Mel27lE: MUX| 20tz Oz, A SE: 23 20 MY 2382 88, &
2B 2 88, VOC 2YEd S22 ME2tolal ALY £, 0[H| AR I A
71, A7 LRI (R QUIE|S), RFURQI §10] SO 2 LH0f RIAIGHL QlCh.
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2. ofie] =2 STt 7[F=E HolPIM R M oz

1) 0=

(1) ZXHA 2 A

T oo dirled=d g E 2 o9 ¥AE A% 4
TS, Bt Fure] gaet A2E EEH Zoke AEshl Sle

FHoR 7} Z0H) 9 PRI, 43 7% & ol o]
A 1% 53 AAstel gurol gr1sd AA e L BA, Oz
QA5 314 A%, dobt AAAe] FUEY B B AXE 93

) (o]
n)=+2 AR Bl FAHH(EPA: U.S. Environmental Protection
O

4
A g HiE A, olE St Ve Y H fR 23] dE E 4
& & i 2oF ARk Fredos 703 A skl vt &
‘=7t kA H7HNational Port Strategy Assessment: Reducing
Air Pollution and Greenhouse Gases at U.S. Ports) & &ot°], =i
FRke] -] HiE, 29 FF= AFEA St HiEd

8 A, 20298 A% AT 52 ATl AW T

-]

3],

= JLn ot M=t 5

A b=l A AT ' S A AR A H 7]
=EtRlS AAISHAL Qlet. gk, Abstol] b vig A3 #E 8 T
£ olfEE AEe T2 F9UIE AYstel FYOA o

ZI3(Clean Diesel Program) o]yt ‘SmartWay TZ I1H(WHH]),
Adl Z44:-2-3H(VSR: Vessel Speed Reduction) T2 13 59 A%

¢ F4-29e AAHLR AYstaL A

muk ofjah, P47 % (Clean Air Ac), R 319] WHo] oL
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AT BAA 7eA At Aozl f8f Alstol AWM A
¥3](Clean Air Act Advisory Committee) S A@3sto] &FstaL
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103) U.S. EPA(D|= 2t4%), "Lean about SmartWay, (ZA4: 2018. 7. 31).
104) 20 RpAMIBEARSEE2 U.S. EPA, EPA Penalty Policy for Violations by Ships of the Sulfur in
Fuel Standard and Related Provisions, Washington, D.C. 20460, Jan. 15. 2015 &=,
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105) Port of Long Beach(2H|X[&}), "Green Flag Incentive Program Operator Compliance
Monthly Report, (ZMY: 2019. 1. 22).

106) Port of Los Angeles(LAZY), "Ocean-Going Vessel Emission Reduction, (ZA4e:
2019. 1. 22).

107) CARB(Z2|ZL|OF CH7 |KHR 2II3]), "Vessel Speed Reduction for Ocean—going Vessel
s, (@AY 2018. 7. 31); AHE=R20F HHH7 [JS412l(San Pedro Bay Ports Clean Air
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108) CARB(ZZ|XL|O} CHZ |XHH @I¥3]), "Oceangoing Ship Onboard Incineration, (ZA4L:
2018.8.1).

109) CARB(Z2|ZL|O} CH7 |XH {12!3]), "DIESEL PARTICULATE MATTER EXPOSURE
ASSESSMENT STUDY FOR THE PORTS OF LOS ANGELES AND LONG BEACH,
(ZA: 2018. 6. 19).
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110) LAZ: 23 CHe 14%, SHIXIEE 3 T 6%.

111) QEREMZ|E3H(2017), p. 157.

112) Port of Los Angeles(LAZ), "Clean Truck Program,; Port of Long Beach(ZH|X[&),
Clean Trucks, (2= Xt& ZA 2 2018. 6. 19).

113) AMECS, "Advanced Emission Control; (ZA12: 2018. 6. 19).

114) Tri-Mer Corporation, "Maritime Emissions Treatment System, METs , (Z4A412!: 2018. 6. 19).
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117) Ecofys Consultancy, "Ecofys is now Navigant, (ZA12: 2018. 6. 21).

118) EMSA(REHAIRIEA), Tabout us, (ZAH: 2018. 8. 3).
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EU 20124 20154 20204
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Xt&: NABU, "Clean Air in Ports, EU LIFE+ Project Clean Air(2015), (A4 : 2018. 10. 30)
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2

79




st 3399 884E SHt A Fotal Qo HY]o9] HE

£ of-2(CNSS: Clean North Sea Shipping)' 2] d¥o 2 F3F <
FA HiE Hdy AFE FPSIAUTE ET olE IR YA
sk Aul, ks FHFAH], 7138AE AR 5 G ohFet viEd
< 94 7€l e EF-mebskal wiEdEE NOx, SO2, VOC,
PM10, PM2.5 & L3=d9 Hi&d= 4Mgsts T HiE JHE
2](Emission inventory) AP’ & FZ5FL Ut} o= 7] Y whA|-
A E= NS AT AlRE % g
A gH GAZ E 5 vt Z2 WA, EHEe adAd
(Gdansk)ollAl 21343t tf7] ¢ & &7 4 QIFED] ZEAEA
+ Gdansk, Sopot, Gdynia & &HEZ9] A 7§ EA] 7}2Hl Gdansk
9} Gdynia®] @vto] 247+ sig A AA| 7] A2 7.3%, 9.7%2]
H|SZ XA etk 24395 =&t H

B AEot= I o EART 549 IR
(Hamburg)d, It E2Z(Turkw)®, 299 9 X 2](Goteborg)
SHAY, AAAeRE e 35 AEh LNG

g A8 5 LR F SPHAR A2 AP Aol ol
1
(]

ook

I

lo
L
o
)
0
filo
o,
oo

2 ottt HE0 e ZAP RS A
L7 EA5HA T, 7Y de] dE A2 WPCIAIAl et $ws)
olUMEB)Q] 23t A¥t X]<4=(Enviromental Ship Index, ESI)o]tt.

129) Interreg= REXIVHL7 Z(ERDF)2| X|H2 RI0F EU K| 7t 212 =2517| Ploh DIAE
A 7| D274

80



H 2 & 2L 3oto] 7 |QEEE! S| ™A 2l T g

71 Qo Auo 2 RIgt 7Y HH%Q AdS ftt 2A =2, 3
71919] AEAZ(Antwerp)d 52 &

wQisto] Al 249] ofuix] 58 %ﬁ% wwsta vk E3, 7
AZA 9 d3E]E&E o83
o3 Al AN 7S dlidetel 7

o
=5 d
(Virtual Arrival) 9H4]S £9]-9-835}1

LU
L‘l
OH
=
o
=
T
o
3
S
%
o
=
)%
[
HU

et
o
el
e
Ir
lo
fa
T

1Ta*(Rotterdaun) 2 LH Maasvlakte II <
ol Azet ?Pgi%j% oh= SFEAte] S+ FAIsk Atk

A Volkswagenrt= SFEAF AANA B&220
= fIgt 9 TAZ AlFstal v =k DPR(HA v
AR DE AR SCR(Selective catalytic reduction: AE]& Zuf 3t
A 59 wi7I7kA AREAE ARk 2AE =AU oH,
wopt 599 B HstH(Bremerhaven)d U, wilHFR=4
(Magdeburg)%, ?}E—EELOL«] HHLA Eu]:

A wiEe Agst] Pt dA OﬂLV]CE_EPJ S =

t} =9 g2 g3k0 RIS o] &35t Qut giAl IR} 2= o]

L3510 WES APstuAF 23k B AS £olske] I3} 6

$EETFS 543510 CO, H1ES M=} o] 8 i8] 92% ZHEstqict
1 9lofz= of Bl EEAof dieh Aot 27 Skl A9 5t

Ao 2245 el E2N It sl Ade ERsH|E g




HHLA Eujd2 259 E
SO|AEES AMg-olEa E
AL ol ot Aot E3SH HHIA Huldd ZHZEEE9
Maasvlakte II +9 5= DPF & A

==
719] o] &< &Histal e ERE ofEt LPG & 7HAIRE o8t
ZAYZES] 23 A HiE AHS At tidez &E=
a1 ﬂ Oﬂ : 1:—70‘94 FH=3 Pt %/\}(HPA)** 201249+ DPFE &

opAEte 2 FekSARY Buld 294, 71 A 5 NE e B
T

do
_>Ii

2
>
N
__).4_11(
)
o
fl

I
oZ
sk
4
x0,
(r
to
o
2,
)
2
>
O
02
ol
)
e

an
E
=
i)
=)
e
)
<
=
@,
¢
il
19
-
=
o
w
Q]
©
-
]
[
=)
(oW
=
O
,’3

=l > 019} A 5Ho]
HY Q14 Fe 4w ™ ALE v 2G5tk itk B
EZ(Antwerp) Z2] Fotg=roly Huld &

& AdS o AHAEY A 2 AukE JS

74 RdE HASEE {fLotal Ut

_I_4
_

130) CIUIR0) 422 8160 284 ST U AARAHR X2
131) KSR S0| RIS MSAIR | A ZKIGHT Qs HOR T, R, 2 S 83 Tf BT Uttt
EhA, TAMEIZ 59| 20| BIOF L |09 w4,

82



M2 =Ue fte] 7|QI=4 #e|dd 3 M o
(5 2-19) QEPIIe] 40t HIE S 9iot QL XX| 348
AuF @2 L2 ¢ SITHEEZ 2 E{D[E 2N S)
Ol Z8taH: Mttt StEXt =& Y EHO Ol4X| 28 BTIE Stt
HLUX 52 28t ngsay 23X XFY(EL YR 7y 2 HE =Y
(Scandlines) E233EBEA}L ‘smartPORT) |« 21R0] Q1AIZts Al e

SN PN [EPN=R=;
ZZI (Antwerpd!)
TR TP A7
Hye Sl gs8x0l
=

e A MYHER AL
MEEX|4=(ship indices):
QIMEIE XS (Antwerp
SATZAL HEHE

SO A| Green Award
Foundation &)

Diesel Particulate Filter
(DPF) Hx| & AI2(5L
SIEAM Heincke MX[)
HZFX|(Fuel Cells) &2
(B&523 Alsterwasser S)
G [EEI=FS TR =]
(Scandlines, Antwerp
SHOEZA}

LNG M8} (A H
Mt Viking Grace, &Y
U= MHE Bremengt LNG
ZFHAMEQE)

AP EE

=4 S5 (onshore
power supply) 28
(RHEEE, 2E23
SADIZAL, EH|ZHEL,
HHLA ElD|2 S

+ Color Line 04ZtiA
(EY-290] 2%)

SIEX 2L 20!
28 w=2EH(Volkswagen,
NABU E2f|0o]d MM H|S)
Aot SEH UM
SlERLY EUSKIZEE
&St Maasviakte || 7 &)
SIEX A EXtL 2
0l2(&233t Eckelmann
Group ‘container taxi’ &
2010 TIEHIX MO =2
60Ch at=2Xt IS 5t0

Sh=Xt 0S| 92%°

C0, 4%)
DPF, SCRS HHiE 212 A8,
345

HAUX AR, TV |23,
Az MX|, Edol M7\t
£ (Bremerhaven E{0/4,
Magdeburgd}, Hamburger
Hafen und Logistik AG
(HHLA) HO|E §), 8=
X &8, Ego| HM7|5t
(Siemens2| eHighway) S
HIE2 @H2I(MHE i 2))
MHS A¥E Sotolgi
EEH It AR AR
4= (JREE3 HHLAEDIE)
DPF &2}, A=X|, of0]
HelE gz, ARV
(HEZ EgQl §) &8
(HHLAEO|E, 2HIZ2E3
Maasvlakte Il S)
LPG & 7tAN=E 0|&5t
IFJZ|EERFE S

To o

S3A(HHLA B0, HIE
2= ProSea Foundation S)
SIOEZAILL HO|'d 24t
Eot NS R & 48t
Tlety giA HAHHLA
E{0|4, Antwerp SOFZA}
3S)
Hr|_Es%
O

OUX| 1E8 1=
(B2 23 satZAD
OlUX| 188 =Y
AFZ(HHLA E{0]2)
2R HE X2 &R O

]

Hist xx|

[l

=

AME

HE 299
O] X0l DPF &2t
(HE235USAE
2012' A5 E| DPF M%t
Xt goto|8= 4H
e XIZ)
M7|12F, Sato/=(C| ™t
+2 28) 0|8, statel
A3} (HHLA E{0]9)
gxte ofo|SH(ATIE
A S8t A X)) SH &

IN=MPSINESES|

83



(4) ™

i~d

Upet

=
=

HEE

ot

o

=

o] 3

109 W 480

[0

T

3k

FAstA o A ), thiEe] as4

=

=

AQEE ExnH]| 80|

459 =

Al

o AYsteh. ) Tt fY

oF
i
N

=
%0
%O

e

i

2 wolr} 133)

o
RS

J|J
o%

]

o

A

1A

o] gt Bl

=
<)

(1) ZEHP 2 o

3 =

~
._OO

o

) A

A= (%

O

WRE 715HOR 3

z

]

Ag, diti 715

4
%O
s

Hjo

) (ZAH: 2018. 6. 21).

3|

|

|2
=

o

2018.6.21).
133) EC(7E

132) GREENPORT(ZZIZE), "ESPO Focuses on Environmental Infrastructure, (ZAH:
84




=

XH O

Xl
AN

X
o

S|

=

b

i
il

S|
=

ool o7 |2¥=

1

[s)
o

H2E =LHel

B of % W g W m B RH Y
b AF e oy R W : WO NeoRe
- et : ka 2 M
o B ® T T M ] - wp 1S AL oy
— o
.__.wa O_v.._ B e X ”ﬂe : w T H ofJ ) = __.,:A._ a
GRS I T ; TR M o o O
TR F BT 1 ; WoR oGt o R
T e R X < o ST = i
Bo o N o oF B (ﬂ Al N oy N
W Moo= = i~ oIt W o N
op oy ol % ﬁﬂu Ho oF B : M;W % = o2 M‘b or
e X2 g g o TET T B
Ty Ry B R R0 A R ST
=1 — 1o - — —
Km o ao = s }L_L%ﬁumﬁ._u_x
M}A@HT%%. s -~ BadPm Exw
Ho go XO o i RO ) C G
%%%%%W% ko : W R b=
,__.wo ~ ) — > < ,ﬂol O_ H._ zf
S F ol ™ £ o K
S o or o T ) no T© O E " W g H
O T ol B R I
) = %o of LGS nid — _.__L oy S S
T T ey WO — B M N oo pras =
R T ™o TaEx LE P
= — o %Pl o T go
o & ~ J : CIR = ~
A R I Al oo 0 E g
0_.1_ 1m_l, P\ = ~ 1nﬂ %O : g0 0~ A0 O~ ,,_nn_v.o ﬂ‘u..._ w_lﬁ _ZL ,,_.Mm BR R
. o ) il
B ool Mooy T o PR m P omw Eoa B AKX
ook T ) W m X 0 R0 D X4 o o o= =
THX e w T w_m L mw_m G T om o oz & W
oF o B m- WE T B =3 H B R WO

85



=
y O

REQLRRI

et B

Hae g

=73

!
e
)
T°
K

or

7
o

R

)
i)

Rl 5ek

H
Ut

ol A

ey

R K

Ak Ay

[¢]

S

ZN
X

(

=
=

tod o

9|

[}

Kok
=

g

9)136)0] A]

AR

[¢]

HAF= (g )R) 135)

[¢]

B

T

.(?—J:

1TH37), &

s 9l

o ¥4

]

%3

HI(hEEON=) S 45 Le25FolA

Pt

SECIEE

7

s

A=) A

s

=
= A

A

)
)
yp

o

S

&

K
E[AOLE, e

=13
=

k

RIZEOIA 15027
258

el
)

L=
S

010]

H S2f
=l

=

=)

S
=]

E=i)
RO LI=01 A

FEO0F2| 7| A lE FH2 WS2s

u]
[

2 dEEER
S67H &

2| AH

olelsl

134)201843
S

135) &= siAr= (HMY: 2018. 8. 17).

136) 3=

-
1o

-

H A
oSOT L

K|

RASAL] 14709] 2 XA ()2

)2k 1A

g

q

PS

St

OF
=

A= 2 =L Xl

(S

1] 2.

[

o,

HA=R(E

2] (7M1 2018. 9. 16).

S

7121 25749] K|

137) 22

138) 3=

et

S
of

1:2018. 9. 30.).

[e]
=

Z4AH
(=1

RIFN, (

feriy

rR

Sl TakEa0

S

86



M2 2ol gete of7|Q@Sd HalEM U AT

r
oo

(O3 2-14) =9 Yt 2F Y 23 A

X i ALys L
=5 (H/ARN )

U2 -G= (57|12

= N A AR R
22242 [ zagons
+R2ajsaTL yEE (ZHH LaA)

INEHPSIN RS

(2) 23 Hy 2 7

F3o] U 709 MiE A7 wejet BeE W 2 )
o W= eAo] webd thedt go] 3z TR,

A, B AAoR B BT FYAUSE 20124 T A

Sato] AW 4 AR 23 WA AT &M
B LA AE e ANttt S FA
AL o} AR AAstsy WY £ A F143lo] Bt =
Asf(pderhde - E SBiR T MRS A SR IVE ) =
of ZbHom Bt of F o] $4 Pelo} weiw
) SPAY N e B0 oA W o} gEe
o] 09 BAE AL, A AL AFHow FAI
o, 7 Held 09 $A L BA 52 PN heow, g
AN BES 09 WA 9 Telo o X k139

A, FRAT T $HA AR, RELSHNA AH
e g BE ARgtolth F39 ST UL ranTy

139) 4BI0JA] FEIF (A4 2018. 9. 30).

M

0.

(6]

g

PN
ok
(o)

8 o Hr o o
el

5

5

o
rlo

A

“

= 3
i JE‘_,O

Ol




BRRER) & 712Hez s, 7|y WAERRHLG
H)oe T iE 2ok eud ¥ H shevige 7L vk
20149 ditize=z /MYE "SR HESIREE) < 45, 71,
Uzke] @y e ¥ i aE2 UiE Aoy, S5 sAY
T U&= wtYste] BHEEAdEdY ASVbs HASA 2
HEGSIATE 140 o]0l A, Ti7] 2 WA (RS RH ) 12 2015
ol gidigez AFEAS. EF4A HgHES HH XJZH o]y
FAo] q71d = SHAIR Xﬂoﬂ/ﬂ "417]“ M Zx= M E

A, BRARANA AAALS TR A% A& AR BE
Sk Aluk} gishe] Aete] AL A

2 AFsE Ao
%9 FURY 5 B 712 AN A AR 71F GB

(23 2-15) = YU 7Y YX| 2 F2 YA

23 TMT H| 1821018 I8 Y (2012) ‘
3 E3 MY HEfZTHO| 74" ue
= SYsias TE 2 O TS0 Rt 9/ (2015)
i} Sl QA HaAAl
E (
s E

X1 KR 2R

S 5 (20144 7F) |

o
ox
i

Hox
o 2
0%
i
x

7 |2 F-AIY (20158 71)
), et o YAl 2 e ol tHE Y FEnt 2l WA el st

>
=
m
=

]
3
i
r>~
1z
(ﬁlj
10
~

RE..
TS

k|| Mo
ik
o
H
ir

Ul
Ho

I | HRIHIZIA ZH I|Z S |

S
4I

140) X121 2/(2016), p. 156.
141) S22} 7|8 BE K MH|A B3E ) THRgES : GB 17411-2015, (ZA: 2018, 10. 15).

88



H2d =l 2ol W7 |QE=2 Aol 2 Mk ol

rol

(H 2-20) £ 8§94 7|9 WX| 1 52 HH
ol B0l I [QUSH BE UE 52 /1R HZ oA
HE 28 A4 7H501 et oA %*?d =2 3y
(RTINS AR E L) (RalA)
2015 HEES YRS %uxf) HIONY) HBESL
712 UXHRIFEEE) HIEONY) HBHESL
NeBE | __ .
M8t IR 7|F (GB 17411-2015) (B A EHE) ﬁm s7AEsE
2016 At AT 'f'H‘éﬂ* =Y H Het E'JE(GB\T 5297—\2016) JleREE pEoan
(hERA & EhALEE S5 2 BERERE RN E %) 1)

=PRI RS

() F2EX| ¥ Y

20134 94, $=F BHE sk H7]edo R Qg HofE L2
o7 sjAstiAt =7t AL fir|ed HAE A%t APAY dfr
2 92 FEAYKRSIFERIETENI ), S $RA olF 2F
A3t IR FHL © ANE 15T A]*Eﬂd Y 55t uEH
ﬂi} @ QFnE SAH, © A BeF AL, @ A7 BE A

1, ® FRA-=TX EE, © A X %‘rﬁ e Zstolt.142)

TS, WEpE= 20159 8¢Y, MAlEkgT o WA W | S5
ZA] A BA E (-5 H T BiiE % T T NS 5 (2015~2020) ;=
S SIITE143) o] AZL F= T A=), BT HAFEK=
), WLHOEE (5EH) +9S AFCR Aute] FAIsHE, Al
sk 9 u[AHPM) HiES 20159 ofH] ZH2 65%, 20%, 30% A3Ho
£ A& B2 51 Yk ol gt F8 Ao 2= ko] SAHY
Ar] =Y(F8 o] A9 449 90%7HA] &%, ey 59 7
9 50%, 272 9 oA ud2 HH] =)sh= Wetat 8 Futk

F
4

_

_E

142) 511 2/(2016), p. 131.
143) Topco (BML: 2018. 8. 30).

89




(F 2-21) Mo 2 30t OO K| 2 22) SH XX MY 5 AVHY €Y B2 71E
ol ALY My 82 7|E H|Z
LHZ 4040 O Q9 BHX| U FH|0| ZHSt A R
(B3 A 75 2 P K S R R ) s Ae
22 932 24 Ma 78 .
5 e bS
2015 KBRS0 Sz S ) ™ A
Y IR Q0| LS QR HQI 2Tt BE A
(BErEEERTR THNITE) °
AO| S A0 pS| :E:Lz'S
2016 =3 e ﬂ‘i?,f'(f'\"? Al %ff = A7 HE
(R L AR fn 2 e, 15 e TRe R AR INE)
MEHIHMAQLEAABIO| 7|& X QAR
2017 L—|E|_n‘E |J_-|”,_ | | |§R ?’ }- ﬂ_l—_ll_x_ug
(Remr ey iR TR H)
Mt Q0 23 HiE DUEY 7|2 BE o
2020 (A7 2 e S R B AT ©
LNGM F2) MH| 7§ 7|= 72 o

(REARIR 2N 1 IR HESUERAME)

R KK 5

WEFLFHEE AdroA o= wiE7tA ARS {9 20159 12
o T wiE A AAITE AR RHER= A, K=, iR ()
KA HIX SCHE 5 RREAD) S TS T 144 A &
TAHKHECA) = E=dste] FAHS W 23, Ht T At
Adto] A= f FFRFS FAISEL, ol Boto] 20208 7HA] Al
o Y Auto2RE wiEEHE JATES 65% E°17|2 skt 9
o fAo ol A W 4 FRtol] AHurel= HE Au2
20179 1¥ 195E 0.5%2] % 712 S50k A=fs ARG

144) = E5, SOBTREAK=A KA e (U0 KX SHE AR,
(ZAY: 2018. 10. 15)

90



i

H2d =Uel 2ol W7 |QE=2 Ao/ & M ¢l

glofot 1A 2L Wil SAF o R FShErt o]+ Adte] et %
HEF A" A7 RE & 1A A7 H8EH(2017. 1.1
~2018. 12. 31) S4AY FFALAMP) 5 HIE7EA AE SIe
e oS AME 7HE SRS Skelth FE 20184 129 1Yol
5 Autid 7| 3E WEEATY 29 WKz
HER R T BV R MR S5 BRI XSS AT = ISt
71& et & AAISIGECA S HAE S A oY € =2 s
$I71A] gdstaen, A71Fog 202587H4] IMO-ECA 321 &
TR 0.1% 7HA] AUt A=R9] 71eZ A= 5Fit145)
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Al odA At RTG Z2Q = 5 I t71edd #is A7 2
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ESIONEIES 903,000 10% 15% ~ 25%

Az BARIRRIFH=(2014), p. 18

o] gq]}_:,_ 3 7]6]— 9,]6]—/(—]_0,] x].tﬂ—;d o]l A A7 ,;]_‘g_,g_ 053]_7]
A2t oYM BB dgto 2 “HAH AR AR S A5l 20104
102 o]& 3t QIAlE]E =2 =] ‘Fair Wind Charter Incentive
Program' & = Y3 o= FRtolA EASH= FASET AAAt
SkE § AY 7ol A2 RE TYZAS Aetsto], AuF A
E0E FERT 0.5% "Rk ARGAE Hgsto] AFESIES 3}04
Heb S0l Ae A4 7| _AEd HiEES AdSH] f't £
ZJole}. 20109 A% o]F %=
on, &F I o HARY H|E RIS B35t sl
201295 AR ARFFE AHEshs Ao tisto] SohiAll(Light
Due)E 50% 73l F+= QlAlg B S
o= o= vt Mg Jbgy &

/‘]'ﬁ 9 ARAE YR =
] o 3= rﬂg Skl Qlvh. 3t ‘-9.‘”1'?—94 SH TA o A=
G =2

149) B125(2014), p. 27.

95




FEEHH

Ei£5|(2014), p. 27

NS

e

NOx
total: 37,734 (33%)

total: 2,310 (37%)

total: 17,187 (54%)

5/(2014), p. 28

<
Juss

At=: 2

/96



H2E =L 2ol W7 |LE=E g 3 M=

rat
do

npReto 2 AT (F ) 7€ 1k3E Foto] o3t
AL B A A, ARjE d4 wAstg o, o2 ]ls ki =
719 viE=o] Fashs Ao A € XY FEET} A5t
Aot T3 WA, SAEHE, AAASHE 9 H4 iR i de 9
YrplEE 9 48010 gt Y 34 ZUEHY AlAEH L5 4
}stoitt. ol9t BlEo] ING 714 € Adr =9, A= 2 ZXPAIA
LED 27 A&, xd g% oA gt 7|& 48 5 ZF 29
Hof| tjsto] HA3t A& £ -8 FoJr}.150
(F 2-24) 53 52 37r0] FIEHY Fot X151
st =9 =x| =59t 53}
Al Z HE o]
a0l e ko) mom g T2 AP 104 97 689 2 ey
M= = =5 SE=
(E8%) 3501 m0r 95 500t iot Hop
Ao . BEAES 71502 £ 170 90 |
(‘%Eﬁ) ZE|0|H Eol| 7tE 2 MstE B2 OF 01711 3A4=0] HEAEL AR ZA
_ . 5120] M 2160|124t A] 44%)
JHS | ZAH0|HR 52 ‘adrag double hung SH=01 A ﬂ Ho | 44%4)
o8 | Ry ob DALY o1 M2t Ul ZAE0|L] Ut A 40% X
RK e ToTE= 2 EEMO R 37.05% Kzt
H|Q|7t5 N¥@(¥ﬁﬁ/§), 3OB Eﬁ g%&!“?‘ ﬁ?ﬁ XI_-IE——:! 2323?_" KWhy COZ HH%
:g_;:o o O OUHX| Hoknt @AY HIE ®E 34765, K5 0f|LX| 3795 Mts.
EEED) xo1718 HEAEIOR BA A| £ 149075 B2
_ L MMBE 29.9% H1, $7+ 405,565
= oLRE , L
e e 8 e a0 knhel HE0[8 HAEEAEOR 8
(R##) operation method &t XE Al 163855 2t4 Z1h
EXQY  HEM GG I 219 oK H ¢ ¢i7h 76.58F Kwh, 802t £{Q HIts
(R &t BE7IE BZEME 254720 0|24 A3
s ) Ci7t BZ M8102 4 33020 0|L{X| X2
S0 J0TEUA OIEA 258 DA g 0, mag, na ome wse
@xE) | de 23 212410,637.51E, 67.555, 71.455 UA

=PRI RS

150) Qingdao Port International Co.LTD(2017), p. 30.

151) St=adAd e SRT4IE(2015), p. 4.

97



(4) T2 Eha ot

S =94 HA 152G B ALE =FA9 HA AY
< ooty it 9 FH9 AFE B SEAES A6k,
A Adro] fis] 1,50092/CGT 7|&o2 HEFS Yt 9]
t}. o] & Boto] S92 FPAAR] COSCOE T+ HHRERE &
A HA BRF oF 539 919K9,1009 ¥)S 3t slojH = vt

>
1o
=
Z
o
2
o
Y,
‘d

_0|L

(1) ExHA 2 o8

Qo] et 7u 25 FRE 59| 7|E) vat ‘A WY
P19, A ARG, FL G, A G, 562 FIH O T8
5o, 20189 @A) % 9947} Frkow woEn
Pk APAANA Y] §F RE 220 o5 PelEL glor, of
3 Qo] Fub Bele] SHOR Astel FY %
& 59 T APLARST, 7]8 QLIelo] ek Apaiel A, g
A0 o AL 5 AT, AYANAL F2 Fut 0] 9]

= %
b

152) 52 MY, "ATHA(E| DSR2 7 i IR R ETh RV B B % T R &7
EHREE, (AAY: 2018. 8. 20)

153) ACHFI(2017), p. 71.

154) 1995, SHAOIRIX| THRRI 0]F Y=5tote| =2x| 2R 787 [s2 sl 2 EAMOZ
SIOX|HOI BHE SITHAIO0[E! Bt ZEAO | SITHH(SHISY) LHO| Z4E0|LRFE ottel &

=

o

oL

J

SIAIHENZ FOIM 2ot STt
155) 56 SIS S0+ 10I0| ME{K|X| 42 S0t 2 SiatH BER0| 2o EEESK|AD 4SS
I_rOI:!.

Sagt

oo

98



=

_—

Xl
AN

X
o

S|

=

b

prul
)

x|
=

ool 7 |QuE

1

[s)
o

X'” 2 )g %LHSZ'

‘omﬂ_m 1n_ﬁ Bo ~
_ . 1 op WL o ) e
o T o° mm. o
Bow T 0 om
plo 0! o 9 or WL Ny o
0 o T 1o° 1._.,.1_ Z,_
o * = TH X ™ .
N#ﬂ%ﬁﬂ%ﬂ : -
X I~ o H - =
oy ER = oh X : 0 ol —
B WP = m o X : |
o o XXX 3 : 5l =
~ ~ ~ : i
_mo;;i_wmﬁ%momM m m(d
: = Mo 0 o : i S O
m_xm'z—.aao.f%aowoo_. uo.%"ﬁ m_uﬂo © O
ﬁ_u%aiaﬂmooﬁo__h ] & ]
i~ = Ho & &= ol 2 ok| BOE
M xR e oS T = JlJ 0 : B o
ok i o N &= 5T r H =0 = o il
iy X AR @ o o ol = ~ ._.._.ﬁ._.A_M 00 0O =5
g K B X o p B W " | B Ox O
%o .ml_.o ~ w0 B° o8 of ofl 0 W00 & =2
,w__omow_hngzam wl o
N o ,mlrm ,ﬂuu_._Al = n_.ma m_m ) N mn -
+ o © m 4w < < K| o i
e ) u o =
Q_,%W%ﬂ.u%%ii y m| R o#ox
A —_— X~ — O_ m} ~ K
T _ o B° XA s ol =
RCEI z P 0 o
= X ]L " X J e X ny N - il
= @ X o o N o= = &l
I Vol v =P o mE R o| ok iyl N ol & KO ™
a NN ol 0 1w s S TL pia
= 3 ™ N i~ iy :..~ 50 pAS i 9 ol ~ il u'm I ol
B <X = . W o Ho = = | H w0 = <k X o
i ™ T o 0 Kto 0 A o 00 or MO HO R
o < o H & - =3 ol K iy oo ol _.H_o ol N
W oW g K w0 X H xommuxrommmmo
' T K ~ Mwm.nr:w_/m__wo\mﬁ_.to_.._
i A m & TS
il o 2w o
= ;n._mo 100 mﬁ._mmv_ ___nn_uo

99

Ktz 5
= oft-Li5(2016¢), p. 39



o, =&

s

TEXA(E+3EE)

o

Ho

e
T
ToF
M
ol

T
o)

—_
jo

o]

Ao A o

2ol 23t

E of

=
=

2 APAA A A =7}

)

—
o
r

o
mn_wo

&
ojp
=
S

A8l ARl %

.(?—J:

71791 WS H A2 9] (Sl EGR
Fihn)E il 30on 150 I EWEYS] W 2ol 2AHA A

el Melel wet o o] 23

ahol 7

1 A6z Aol <A

131 9Jc}.157)

VS| (CREPCREF A= B

1=]
L

s

Slo
Kl

A e 2 4Hol9]

9]

Fol 158)159) =7}

o

BARIL)E 4

A 20074

=
1

w3t 4oj8]

Blics

Fal At

9

o] A AlTste=

& +YnEsgr

3]

Szl

=
O

"Port 2030

Ao

ANZ7172M YT M2t EX|=H, BYT FHSH0| Ot HEE.

156) 22| REUSY WO uS MY HIgE AE7 H2M S EUS 0N
167) Y2 AEWEHY, "H

- EB=% (@MY 2018. 9. 30).

2 A
H=

a:

168) Y= RAEWSY U2 S YHHO3| L YUZ0F B2 A7 |7

159) Y2 FEWEN, THEESRIE, (FAY: 2018. 9. 30).

100



H2d =l 2ol W7 |QE=2 Aol 2 Mk ol

AEHuAo|3| ‘
| L5
273

HFEE A

25429
SRYYA|
INEHPSISES
(2) 22 By Y A
Qo] gt o718 el WEe 37 3eAE 7EY & 9o
IR AR e A% MY 13 9A, 28AE 447t
4 2 g LE 71 SHSAA] e T 160 38 FYE A
A ol% WA B 4 glow], AlE T} Aot L RFAG]
o] 2 PEsAY 12 WP s Ut

A
kil
==
=
oo
e
(o
o,
rJ
ic)
1o
N,
o MM
rE
o,
)
o
o))
r
-
of]
ol
ok
)
N,
T
o

160) 19974 U= WEIA T E M3XI XIL2HSHURLAR £5|(COPI) AEHE K| 245t
O A & YXIE I8t =H| U2 2005 LS ERACH, 2008HLE 2012 AMK| MEI=
RAMTIA HIEZFS 1990 THH| 5.2% S0t 7S SHZ HAE.

101




1960 dol E0] 4o gos ﬂ"?} SoE e vluatEry
o] whgt, 16D 19673 FHF LU 3] 57
FAure] {5l 9Jgh e WA Tt HES AGSHA. o
1968¥ 0= M7] 2 FAHAKH Y H%),2 A4st¥oH, o]
H2 174 -olF TAYNA wiEshs 7| dEL disiA EE9
ZHE, AHo EFHRERE HiE 7E 52 FH5
ko] wiE7kAo] it Al 197099 AE Mol 2d 2 S
Aol Bl Bt HEMWHEGRE RO EKEOR ki BT 2 ik
)2, o] $E2 MARPOL 73/78 @<k wraof whah 20054 713
so] FAuk 7] e WA FAIEHIATIHERY R OBA) S 7
AlotFEt. ol Aute] fi71F WA E Agh ﬂ'xﬂf\Pdﬁi Ak}
EO0xY & AAIE AT A=F AR A, 5 =4
(ODS)= = et M=ot Aul9] At &4 |4, *d'ﬂioﬂAH Eavd gt
A, AAAHE(NOx) Hi&E 2AAIsH ] {3t 7] A, A &
7ISFFE(VO0)Y HiE &A1, A8 HAF 44 52

m{N

(0]
"
)
_O\ll‘
Ky
%0,
o

1973d°l= Mgty 2 71785t S8 kel FAE +1 oF
£ Fotal, i FuAIEols e &g A B HEo| et
AFFE ZISHER 45k 102) ERE AFLF ol =A19] ATt Sf
22 A AF ALY AFA Ll At A HER, 1971499 T
sRAlol 3t Aol QoA =7t A A SEERA| ] Bt ME,
= Ao, 163) o] HES g H|- AT AL =0l WE A
AR GA 4kote] Rt LA WSt TF FH Ao XY A=
w3slT Qleh.169)
161) 195613 U TOIDEH D|LIDIEINS] SR HISE +LFEO Ola) st Choset A
3 5471 WEE Sy ol SR, et A S Bl 39180

=t
162) £20((2009), p. 5
_‘

163) Y e-Gov (FMY: 2018 9. 20).

102



>
N

Yl
Hl
=
o

0

0
1%
)
~
%)
i1k}
i
o
ox
12

=}
>
H1
ok
Olok

(H 2-26) MIATHH LHSS I3 WY TS0l F2 ¥y

oI ot Sk 2 H|Z
19664 LoHK|7 |2 (AT R L) AN
19674 Mero] Q20 9|5t a4 BIX|of| TEtHE i
= (BEELLERV B EXEOIEICET 5E%) ==
1968 0719 BIX|(KTBLBALEE) AN
19704 SHUQ X 2 BHAIRHGHO| BIX|0f TSt S i
= (BEBLERVBEENEDHIHCET 5ER) ==

SofUX(0f 2ot MH0 UM =71t o SEBZRX0| 2t HE

1971 BRI EIT 5 -5 EOUB L ORI i) o
1973 SO CEmE) e
19924 KtSAENOx H(E EENOXE) Ald
1003 B2 |= BB EA ) A7 4

RPN RN

19924 Bk 2 Qo]4 AHE UN $4743]9(UNCED) oI,
Aro| FAAL A&bsA TR U 7|5t AIE % 24
o Az w8 Fa Yoz Si AzeAE AYsiArtIs of

AN B N2 4T ixéﬁ T, A%HL HAEA ]

W% 2.9 A3k Aol Hh-Sste] Azhere st 1992 A
48 £ 29 A0 BANE 5 A9 AR NOs 1,
9 7%e #71H0E 4F U B F85HT, o2 A NOx:

PM ¥,0.2 SAste] AUt E Th4o] Gt 5197]7] Fol
23 AEA HETAS 9 (5 B4 45X WE Fpa)

A Soll Bt HERTY, LEI2EW) 2 20059 F7Hem Ad

164) XI24 CHZ} IR HISS BSfoPi| TPE0T UOD, G- Al 231 AR Ollof= 20
IGHRIS{ON Tt AR CiSt K02 TS0 US,

165) 201 7H0f Tst 2 3IJ2, Q1= BEO| JHOI X £ D Xl 7HS3He) MBS
9/t PRKIQI ot EES SHOR 19924 68 SULE| 14UTIK| S 2|QHXIL0| 20
NS,

103




Sto], PRt SAAFHY o]F HiEHol Hiet AukAQl e 7]%S ut
Aot

1997 124 WEONA ZHHE A3 AF-2HS}F FA| GAE F
3)(COP 3)ollA] 2AZIA 7 BRE sHA3to) what, LA7FA 9
A5 U] 422 199849 A2} fiF 200 fiet HE,
AAsHRH. ol= =7h A 55 T, ARIA 9 =1 S
AlstarL, At 2s} o] et 7] S AAISAH ol=
29| ti7|27g EEAgFo] 719 di7]1F WA SAHlA 715}

3= P18 2AVIA ZASo] i AR g AE 2 sk

AZ17F =0t

0 2-27) A&7t &e 2l WE 7|SHSHHN HAIQl =Q HH
ol 10t 37 T H il
190814 X7t 245} h& SERI0f 2HsH 15 A
= (MIERIE B X SR DHEE (2 B T B 5518) ==
X=X NOx - PM H
9 &7 Ald
2002 (B EENOx - PMi%) i
0712 x|
[E] x
20043 (RRBLBALEE) he
2005 SHUR Y U SHAIRHGHO| BiXof RESH 1
. (BEELERVBELEREDLICET 5EE) c
20051 EX E4 X=X HIE 7tAC| TH| S0 bt s i
S (SRRSO T AEE (A 70—KE) ) T
200944 shei7l=d e
(EEEAE)

PNEEDSINETE

I~

(e

R 201148 S Hix[R1600] %, 7]E2] A= A
71533} o3 AHo 7Rk fjof bdef figt Ate FUHE o=

N
o

166) 20114 32 110f Zeist Tl 9.0 O142] ZptRIE
CHRIRIGRA A AT ).

i
2
I
0%
Jal
rlo
I

S=AY-ENEY oS

=

104



o

o

ESES

lel

S|
=

oo o7 |2¥=

o

S
t=]

H2E =LHel

)

|
)

0
=]

SRILHEESRE)

tA 3t

E]
—
S

IS

4

CHilo] Z2 HE/AL

e

S

L
stat
(=3

SER1Y

=RIESE]

2
b WRA 7 BB HIEE

-
<

(

A0 =
(EIFEE

i B

5

¢

(B 2-28) SL= HXIZI O]

¢

F1 Qit}.167)
20114
o121

PNEEDSINETE

[¢]

=
ﬂo

)
——

f

=
[e]

=13

105

gte] u)7)

-
o] g 7]

kel

Al

[}

5}

e)

I

o

| .

L

3

o] ‘Port 2030'S Z 59T} 168)

ufi =

20009 "RFeEE 7R AR

0.2 g} Al7]az}

0]
=
}

F
Rl

A=Y

°

=
1

]_

L=

=

(e}
AT HMIEI(ZA: 2018. 10. 15).

F

2]
pd

}

°

o

o

gt 20189 10€

L=

SHTt.
L2
P = 2o}

168) Y= FEWEY, "PORT 2030, (ZHAY: 2018. 9. 30.).

167) &=

[e)
[e)



LNG H#A

=,
$ol AAH vpAto s

=

Al Al
F.

=
.

71A

o
4

]_

A HEHD T

°

4oz AA

Al
‘Port 2030° 7|=tlek

Al
]|

-

H
A

[=1;8]
—

9] 7HL & X E(Carbon Free Port)2]

2 Y&z Zootal Qlrt. EL

9] =9, Adk
Ipsh=t

~

=

_‘l

&
Qi

aF
=
st X]

39

T

(& 2-29) ZH7|

-

__%
7 A Zsiet A

(o]
=

o

58, Hobrt AlA

o, o2 9]

g A2 gEo| o

3|

=

o
A
=

KT

5% 37
ETECE e

OH

st oty

=Y IIXMEE K

s B
=

=
=

ISHE2Z)ME)

[

.Z)}O

JEREEEIEE

2
7

i

-
1o

q

Az Y FEWEY, TPORT 2030, (HAY: 2018. 9. 30.). LHE M2|510] 244
o]

shgiet.169) 7]

9

HAE
B2, ohorste
Al HpHo] AE 508 A5 o]

o
=

Y

2

|

o 7]
Zlo
i S
106

H
169) &

2

—_
—



H2d =l 2ol W7 |QE=2 Aol 2 Mk ol

Al gk e Bkl Fut th7 o FA BAT AL BT
T gleh. F2 8-S @ ek F9 Aol otolEU(idling AT, @
2% fAe] BEvts B, @ 497 59 FEre) VOC &
dhet i, @ 25 28] o5 3 Bt A7, © olaksheia)
349 93, © 94 B, @ A AUA A3H =Y o=
F4=o] glet.

o] % “Hute] olol 5 (idling) AT THAL Gt vhol et
2719 7R3} FAFAN ool S idling)]
2 AYFF ALY THES F2 HGOE S, of
dfat S BRHAMP) Wk HYT 7
S ol 49 W&k B e sl A Sl Hete] o
/) 28 Bloli clusiRael M 4 SuE SYeT M)
2 A A ovA & =] ket AAH R F45

5 oL 9 M43 9 P VOC 58 HA oﬁoot
29 % s AN FAo] Tk W, Aol 8] FAH v

=

= o
AL APILE PRI 01 oIStz awc} %

= Xé =a X
b 370l A9 oA =Y AFHoR FAFES i Urk




o, 42 drleded 39 2Al ]“‘%J(AEROS) T2
Fokal 3urh. &9 7|2 FAR ol w7l &4 Aol Hiet
A A F A 2A9 SHE FEHOR T‘P‘éﬁh_ A=t ol
et 71 2 dE=d g FAIALR-AEROSRE F-53t0] At 9 &
RS 2ot A=] ti7| e A% AEE A Al o
olE fI8 W7l 44w A=l F 1.5817147F HAFH] 9leH,
ASA ST S4ae BER F 451147 AR 28 Fo
o &4 TE-2 FASE(SOx), AAABHE(NOx), 338t SAIHE,
BS54 ANMHC), AR EA(SPM, PM2.5), 71EF Hi7]/A3H(WD,
WS, TEMP)5°] lem 57 Aatet JHEY JEHE Zgst= A=

dlol8 A=g A53tal Sl
AFAA DA 2 Furd= Ao M e gt S A5k 9
ot @ FShH(i#I)Al= 201449 7R E TR A st A g 1700
2 S

A Feke] oA olg aes) Agast 52 B F

0

Sube o o] £ 80 ol4dol BASHE tke] sia Aeoly
£ 443 5 9008 44 EY O, MiERe 740w Ateis

170) Q50| SR (REEAAEEHE)(ZAY: 2018. 8. 20).

108



S 7|98 4 ok E3H QTSR E ‘Q F5HIS SEAEH S
Ao g AAY 24 A7 AXAAEL HX5}
H|AL Y] &8

H3hoR 25y Uk

O
ot
e}
{12 r
olN
>,
el
filo
{12
>
ol
ol

(1 2-22) 2T5013 $4 HRHK| AIAH| HQ

9 as
He(mmy

i _‘ e ™= =
) e
'S =t Ry | ‘ T KRERS Y7
&= m b, ks - g Hydrugen‘s'mrage(lﬂk
j‘:. = ‘ @

@ n
KERARMES

Water-electrolysis hydrogen generai

aaiom \ ; - (M54 WESSE BIRKRIALF—H#5 27 4 Hne]
H2 - S
A2 QTS0 S22 (MUK} 2018. 8. 20)
Eeh A4S ARE ARSI 9 5 COE WS the A=A

| AFSAHFCY) ‘=08 vleto] 194 o] §4] oz E9stol
o AHA] Ar ] iEOI] FEole S a A]—ﬂ_g] BA %L 95t

S I tried %ﬂe A Tt A& A]‘ st Q17D
CAHNTS A E 4T 3 XJZH o] wet 201095

B 33 1097 6%2] o]AkslerA vi&EFS 7hEs|of 3t} 172) o] &

sl =ZFL Ys Adoly 30%, RTG 30%, o= E2 % 7|g} 5}

171) QTS0 SR =(ERAATEETE) (MUK} 2018.08.20)
172) £70((2009), p.63.

109 N




e
=

StaL, 2 QoJ(KIF) ey Eu

tol 29 SOl Ao E

)

5

= T4
=Y

ol ®uld Ay Ao AA

A<

tol B8] RTG

)

H=

4

7171 40%9]

o
S

T
o

0

)

o
T

Ik ol &

old
o}

5t

°

e

S|
=

=

ElE AF
4=

Arete] AA%
A

|

5t
Al
Sledy

°

9

1=

i8] gEEe d7le
A

=
T

=
T

24

2

3to 7]

5

2 7

o
AA A ARz deshr|=

_/_g_
Aot 1 AN E E9FE 5

H&of, "7 o

A
T

o

T

il

7=

pul
B

27

S
T

glojy "udojA] uj

e

s
._OO

LAFHRIR)

K

g

Helle &

=]
=

Pl lew,

°

Eo

T
.

A7

=
=

]HH

23
Hashstot. 1 Jolz 84

110

47129

A



H2d =Uel gite] t7|*E=E =8y 3 M o

(O3 2-23) X712 REIA| EfZ(ZIR b > L)
———— = —

2 QAP AE 2t0|E2{2|(AM2: 2018. 8. 20)

o

5 LUAnE AgHD A, B3
SAAY ZFA4u] I NG AukS £olsto] -85k1 QYA 517}
eFe 54, 2RI vish AE o CO, Aghae) 4ol
g9 Zoz w17

(4) Xhed 2t ol

AR FTEWEHLS 20139%H A FBY B &AL

A AR ISR R LR S st 9l
7] 25004 CO, W& 50% A4S BHow Sasti gow,
CO; WiET AFE BA 0 She wizke] A&7Lol ste] vlgo]

173) 0|2&(2011), p. 30

1115




2o

SRS
1ot 174

)

7Fs

Z 2/(2016), p. 52.

(L

174) 0|3

112



M3 2y S0 of7(ary 2e) A U Mo SR

Wass

Sy st or1ey w4
9 Azo] EA

H1E FUQ O o7IHEH Y U HE

Aol = =] Fe] A7 d=d 2 HA- H A=
M AE, S L FE A &
1A FolA AASHE 71e4 - H A d
o g2oA= WY A3 59 v E4(Comparative analysis),
T84l ofof tigk =i A2 HETE o 52 SHE = whst
of I A, A= ¥ FJY EAHS ==sHth

2 of
ek
1]
-
_l-l.l
EY
N
5
:[o
_\;
e
-Ll
T

1. ZXAA 2 e




Br

ERERE S

=
-

CRT

3

ol wheta 7t 4

—_
jo

e}

B

tol APGAA A

9

N-HE

(@)
=2

=
o

oy
BE

14 4% 2o 4le)

9]

oM FH 9 7]

A

ol
=

fol 7t Ao A9

Ang 915

AGAA A=

B

o

W A= Ate]- A 22

fox]
3

AL

o

il

o0

7D A %

Fe

e
|
To°

s

wrg=o] 42 ol At

g
93 EX 499 4

I o A

5

.0
o

i
)

__OT

o
T

gt
BYEL A=

CHAl 1 23] mhebA

-
) .

Tof| o

o}t A

o)
RL

=
or

114



H3g = T tirjetd 22 g3 3 M= 2AE

o1 =

FEUSE WI04 AY TARL AT A2, Heb,

502 JAFOE e SANFAAINE (AL SAY F
A A2k, S HEAGOM, o|F HpFo R F PHY| T AP
WAL gl ] wet 2AA8e 9 ot k.

9.
ARt 5 gr1EEe) BT ANS BRAT RE BA
W0l et o7 0GB HEY BR, AT EF 59 F715A
Aeg v S Jon, FYRFIAL olF At A -
AAA D 7%, PEE 52 AT, 1 Ans e 92
18749 vE- 09 A det U QNS A3t 71 2ARE AR

o
B9 5 HH% wAAze 45 52 2402 249

HiEAs BeI91UslE 29 Folth1m

=
N
to
o,
o o
i) n:
:::1

L
2o AR BEHS

P
olal, Jite] A FHsP| olst FRFAE HHI178)

175) W7 |22 HiEAIS 22liEe] 7, mEatdufetd ot X5512.
176) a0k HBZ(&I210] T2 U X|).

177) "Blake, H6XE (3120712 A2l0] 28).

178) "SRR M1,

115




A4
&

"_

fasy
LS

A
A
8(;—13

u

’

3

[
(e}

]

2] 42182)

S
[e)

I

’

/\]/gl8l) 7

=
aTr

A
P ol AR A, )

LN

st k179 Y ARE

5

=

=
o

kel
o

SHe
]

olu]s

o

=

183)

S|
=

(@]
Pjo

ol

&}

Al

A

Aok AR

H

T

4

A A] @Rbo] AM]A dQto® s, ulA|HXA]

il

ok

0
£
ol

2N

Hel 8 =72,

[¢]

=
O

2

o]
=

L=zl
-
A==l
=.
=
=.

=3

=
Lt
CF

=l

=1

)2l Hl4
)2l H[5
)2l XI5
)l A5

Al HAZR(HOIA 5).
84) STM- HHA|-AXHZ(2007), pp. 19~21.

| M2X ("2
Hy M2 ("9

o
EH
=

A AHE vl=, 9, S,
ol

Sto

o

Sk
81) "
82) &

116

80) "

— — — — — —




=

o 7181 22| A U Mo

sto
S

M3 =

(H7D)ed 24 HE E

1
T

9 Azro] SRolN ofuix] - ILE &

H1 RAA A o+

St 5

%)4

1SS 2 1A 7]

Z

ki

|

ol
(e

AR
on

mK

ol

-
T

= oF¢1 HAIA A

3

o] ¥rj

3

s

o

= O
=

Aol A8 AAA 24, W

L
R

HofA

7

K

EL

HAEH o= 7

(@)
o=

EARS

o

20104 ™A

1

ok

FaL

o

FESHA A

P 7128, A= AVIZ AL

XO
0
=

Hr
“
me

AH A

R

pas

b glek. B39 9ol wet

)

EERR

o]y i
ERARIEAE

o
i
~

oX
&

—_
jo

L
__OO
[

A3 N ] 2Y M- 2H-

22 AF A4

£

717 A

o+
Hlo

1=

DS

oj

~
0°

3o

}1 Qlr}.186)

S0

al

Foole 7

)

185) &0t H2Z&(H2)).

117



O
=
o
ol

ol

O

3

.

i)

T

=

ot

=

ik
1o
oo oy i
A ok
o
o
&
PN
ok
flo
>,
ro
)
(o]
d
e =
ON
lo
il
o
e
>,
e
>
rir
>

rl‘.‘l

Jo
B
)
ACH
i
o
ol
K
e
o
rd
>,

o
i
"
T
i
i}
K
k1
wo I

3 AL giek.19
2] shuel Ao A9 ralors
sk AT o] 9. Ao

14ASHE, T £71318E)

i

rd
>
in)
:
N5
)
R
ek
o >

12

i
i)

_?_L

)

©

N

fo
oft
N

By, 9
04 2
A AR, 4

i

>

ot

ot

i
sl
i)

ol

I
ol

3]

e ol o,
oot Mo
i)
it

[
[
re
Hu
Jo
ok
N
ot
N,
AN
o
2
>
o
M
2
T
T
=2
>
1
b

‘

=
o2
19
it
ol
D)
ol
el
ol
%
o

=2
>
1o
ol o
N
to
o
On:
D)
et
1o
ot
)
=
2

o
=)
r
ic)
_O\l',
R

%
\°)
H
ot
%

o)
mZ: oX, fﬂ‘
_0|L
i)
=2
B B30
o H L
n}
N,
o
of
o
i)
1o
=
&
fllo
ol
)
ol
flo
E]\l
i
_0|L
N,
1o

)
ma rlr
%

s
il

Jo
D)
9
(o]
-7
ol
=X
—
)
&

-

A0l vk BgRe :
o192 A t7]9Y kg meY onst e,

186) "&I0HH) M2Z(HQ)9l 45,

187) &2t MOE(EITESALS] AlSAL 5), M21E(E71e 8F 5).

188) &gt HM22X (2K )2l 3.

189) ToflUat T2, MA2X(LESTISEO| HIEHAM)~47R(FILHR7 522 tiEA)
2 ToUAERH,) H2875.

190) ToHUEIA T M4 (7 |QESE Q| HISHXIE It AH|9| MX| 5).

191) TSi2HH ) M22 R (SK[SHS).

192) "TH7 |2k BME, MBZ(MAISE)C| M8t A 7 |8k B, ABA M1 AEEYY &
SUSHZNED F),

118



29 ds
T AdollA 7dsks 47 2F=do digt vEet A+ Al
Alofl A AL oy, F %
Sl 2= Hr1ed

2 o hese] 9l gt

AAA7 R 3 |8 BN ,S Relsha e 4 ik @A)
reAR A R, YA EE Qlzke] A7) HAE JF 5
Teste] B471ES AL FAOkHE F19 )RS AL
olom19y, Bu AWHG B ofFAZEASO), BAHRA(CO),
OASFIANOY, BIAAAI(PMi), FIAHA(PM,), 220y, H(Pb), 1
Aol hat B4 715 AASL k199

olobs MER 718 HAY,oIAE Al HAs| A &
L 712dB A9 uEs 8712 AL Yot 199 ok A
ASFERRS TAFO R S itk Rt JHo| raARA $4Y] F
AZ, 9 T oY) EATe 71 EAY,S geHoR Sus
st} o] 7| ePBA HEY U WEEES FABIER Fa
olth199 FARE FHo] LA FPBATRAS Fo) 85 o
198 A0 A BT AL, hd A 7)o duEE
EAS wESTL ek T Y i BAL Fue W u)
0% Bty A wou, g 35| topy B4
e

SHA] Fote] ko] iV d=d viE- 2 A% el ofE=

[Pl

11?1‘.

193) MetAX7y |2, M125(8H7 |20 M), M13EX(E7|1Z2 QX).
194) TSIAMAT|=H, A H2X(EA71E).

195) 'TH7 |2 B, MI16Z(HISIR7|Z).

196) 7|2 B, M172(0H7 |2 2| HiE2 X IS EA).

119




x|
K

ok

K4

o]
KF

)

b, 2 =7F

e S #d

~

s
10°

3 g %71

pS|
=

CE

o AXH

TG B AdolA bi7123

o
-

P

o

iA=L,

%9 o

NNE

=S
) .

9] g2l &

o
4

1] giat =44

b5

9l olE ol f9 FRIHESPO)S] =

YT (EcoPorts)’ oY A€

A 3-3H

=
=2

2N Z
9] = 9 Ay

—_
o

el

T
O

%
~

A7 (SDM)S

s

ojw
oo
T
o

o

Ho

1=
| .

3

% Ec\’:] "‘1(_)_‘ e}

ASAH =

=
e

ey A=A A(PERS) ©f wh

el
y ©

1T
gl

A

o

(EPA)9] =7}

3

Ao, o= 24

)

R

HA(LA)-SHIX|(LB)

120



M3 =4 &2 o7l 22 g4 H HEo 241F

T2 Az, I &E ARtA st driedede EF A
4, Hot A o2 I A gFRl B wejo Aig fek +
A =21 5 A AAska, AlY d¥] 43Ert 8 - Hede
At A A i Sk A okeE 7 U2 $EoE
Vlesd 2O S *YstaL 3leH, olF ot @713 f7]
LA A 71e2] LY ol Sk, o & flt A= Al
skl ot

(AMECS) oIt s Hi 717k 2] A|A’(METS) 714 7285 AL
Atk FrtezRE dGAE] ojyoa d&EedE Edhe A5
(Adh ZH4523 Z209) B ING Y ARE Aot A 5
5 AHERE AHste 5 JAIEEE Al3oto] g2l AHte]
=Y 9 ouA] 2EARl 232 AR5l . ok 0|9k Bt
AdEFA]4=(ship indices)E EYdh= FWo] F7Fskal k. WPCIE]
&g AHARESD7E F2 o2, W10l Antwerp FRSAR HEH=

T S/ 2 ols 2999 HiEs A5t A3l sk=Ae
3ol &S §8A0a At HES HAsIAL FER}

CR 9 Hig AF BAE BHste 2AE =Y -2&

121




tolBE= <

U, dedA], s

A

< EX5AY, DPF

Z

q

i E #

oO]—D

A4s) 7 Bol

2 8o AN

3]

kel

Al
=

A

712 AE(2011-

2011¥ YA}

Sy

T

Z2A49 A

5

ol A o] AN tolrt

HA|A LED 1A

=
[

Ho g A=A

=7l

At

9|

ks

Foll w=

TA7F 738t

=
=

1
jm g

AL ] LA 7

122



HIE

=
[

2 M=
shaict.

me|
A 2] 2] 0] AXHA

= TAIS

=3
5]
=
L.
-

A

ol ulAMA Heto] AEH BA

4

St

=
—_l.'l‘

1ot o7

2ot
A7y

5t

M3 =

17280l e 2] =]

L=

FAl RUET A|LE
A

o
=

A
O

o 713
AERD
@74o] 7]ek YR LA )

ANy R 25 T RWERIT N T H
ﬂu%mp;fw%mﬂ%ﬂm@nﬂ%@ﬁﬂ#ﬂo
- . a7l
PR g e PR PR YE T oA X
TR M SHEFYRR? o 2N
Lrad u S LT B 88uwasp
N ol N N~ N R g e o e
< M&e RO o T oy . o ol E
{2fCgiesatroroggs
NEJIOﬁLE ‘WO%OE o ;LHI
PR RS EEEE LR
g Ag - EFT b mTArg
NE g P X e ™ ol .o o
SRR Bl e BT
ﬂOL_Lﬂduﬂo_e_%E_e_mw%wx@omﬂmhgoo .
0 i~ D _
Il R B
I i cae S A N - Tl
5 g s om I T W oW AR
i mj a2 m I Ll.A,_o71rMM,m =
ﬂo*ﬁwﬁ_“ooroan_rﬂﬂLA_lMEm.L _“oou1m7,o|n_rﬂ
s¥oaRfBragcigxgnis
Q‘_ﬂ_ol v X 1ry_r._|1r,_|_.01r X
R R B R
MX._HHLE._ZLH”,”.EHZHILX ‘AIXﬂE.mﬂ
L T T R W . e S
FE oS ¥ RogE LR ¥R
%me%mo_quﬂﬂummﬁﬂﬂiwaﬂm
WO B T Yo o BB N S
BEBE o B O QB T Moo WX TR RV ode S

123



ko]
[e}

@

)

o
ToH

i

A3t Aol

92

Sl= %

AA 4

s

3

]

7
9

%

[e)

g Ay

2

=
1

A

3L
[e)

=
R

gl

oA AA]

-

4 AAlE 0]

a

ZBAESD %

B

ol

15

BUEY A2E T AYE T

o
o
~
u
,_wwo

2

—_
o

R

o

~a
NE

(EPA)Z

£

o % g3

34d71 A

Fur

(CAAP) °ll A

SAE

3

kb

L
._OO

—_
o

—_
o

i

124



M3 =4 &2 o7l 22 g4 H HEo 241F

TEo 295 FAHEo] AP Fro|W, FA] HRpHom
Z7hta g-S Wath AR vgd= o] 2H 293 Rotterdam)
2 FgA Azet A4 fadlol=g 8] Sdfolvt 459 fRE
BRIl on, R 49 584 M4 9L FHHES AT 4171
% 4 oT Hgo] &2 A& JJ&35}3rt.19)

29} o] SAATEVOIN AAH oz et
S AL 2T ASE olul ZAIA Bt
A 3otom, S ATHEY) ALNA oheist 2ol Ax9] o]

"B B ol TREAERAY, £ A 4GS A
of =i ul8e] 4y W AY 2 PES AZo] RS Yakn
SUch199) L2l rghebd ol A olok 22 W8-g TS A

197) GREENPORT(ZZIZLE) (Z4A4Q: 2018. 6. 20).
198) EC(REKRS) (PM: 2018. 6. 21).
199) "StAXMM7|=H | M5V [BHAS A2 ).

125




o < JJ o %P o R T R T P
MR o W o K - R g gy W oMo W =
K- = oo Tk - o e =
s xH T PHHETZIo 0k
- T & q 4 T X5 —
o ok W R o BT g W N ol
> T W PR T P ol LH

_I_ — X L_L 1o %0 & oyl &J_. —_—
mm WLWlm___mM ﬂw_nw_ =W Nr,_duﬂﬁ_ Wo K

O o o =

JM@WO%H :_Ei%,@xhﬁﬂo =
NW_E._L_LO,_ﬂ Nﬂmmﬂﬂﬁ%%z_._,_u -

Ly - 5 o IK|
aaq_ol%m._m@_ﬂ% ﬂ,_xblﬂu.e._,___ﬂ &0 —
< ~ X o N o = 7 o W E=)

TN A I _ o
" AF o ° o Mmoo B -
T wog o P of =2 p X G

e | B owr oF =
N da N LwE oy ok DA
- B ™2 o N W ok Rr
XK % © % 3 M o ook % W o= N Il
5 K o2 b o o O & n_mo = N
ﬂo_aom_w%mﬂ O L I I i0J
Tom o J)) 5 It = oF

mo T R W T &y DR o 1) L 1 ) ) i
) A N I e o Eow o 1 o] H il
G s S RGO I = W
@ N ,MuL L.Al .wﬁ w5 B ,ﬂﬂ,h K E_l i ‘.__uumo ﬂul ol —._._u _H.._lh
T o A—l o ,_m.,ﬁ X T o) o jod ™ -
ETEF L TR R EEE 9 o U
z,_o ,_ﬂorL © _._._._ ,WAH_ w o _I_ PH.MI Hl o ._Q”_ ﬂo = __ﬂwE N 7_u
ook X R W o o Y R T RS =

B

L

T

2o A7 H

St
3.

ad]
=

V9| 4
St H122(3

=

(=Y

tH
=]

gy
o

F

2 A=

| r50
oo

=

2IAIES]
A 3

=
=

(

=}
EN

SH
LA

AR

201) &gk

o

126

200) "2rH; HIB0ZA(



=

OF [H7|2t4 22| A& 2 X9

sHo
o

M 3E =W

¥

1
T

Al

A WYy welgse F

o

ol

A

A]

=
=

Stod, i

He WAIEA A7 )

ko)

AGBAE YA HOZ

o

oF

.OO

) EdES0] A9 AR Aol

!
To°

o

ol

A

4
o]
"
Q)
H
Sl
o

my
—_
o

3

o
T
63
Y
nH
o]
o3
ol
=
o

lo] 9%

o

-2
Z

| Bet ojx

2 A& Fale] olFt

o

=
T

o)

g 9

=
 Ech

9|

A BAZ of-Elok g

o}

=
|

Al
71t19] =] X2 FLAE o] 9tk

a=z <l

=5

HbEED

ARl Al

+od

)

HA ZA7} vl

o

!
i

)
=K

‘m.o
o

of

~
._OO

o] ofgt}. 590l

N

)

—

o

N
B
~_QL

= Yo7t 7Z3A o]

127



T W B o
,@ e _ml_.ll_ wur_m H”e e < o .
o — . - W NS
nn_-WM%LMﬂATm,_..OmW‘mWOM .%ﬂ.AIZ01__I_v._o.n_/_ﬂﬂ_r,n.|r
GO S AlE g S SR W
zm%ﬂnﬂawr.oao. amﬂz}hﬂe__ﬂ__ﬁ_%ﬂo,&mﬂ
‘o ._001_,_A|1_|.._ MWOJHQL ﬁo‘lﬁﬁl Mmﬂ‘l—_/l__Oo“_‘nluM,lDlH_l‘mﬂ_li um—/ﬂ E_E
2R RLEd .m%%ziquO;ﬂa;meq
ﬂoﬂm@ 1M1ﬂA1_ﬂ,_E._ uL_L,m_uo_uu._aﬂol..m_lo_ﬂlm._u._Ao,
xowr._xe_leomul1ﬂo_ BT oy E o of o oo B
Jl]mﬂo_ﬂ_7001_. r];ou_ﬂ_ % ;hdlﬂtﬂ%ﬂu
< X ,LI_.Tlg_o :_E NI & B Ol o= E._ © ﬁe o) % U
=x P X it Wmﬂuﬂq - SN}
FifzRageT SEISTLET R 13
HtﬂzTEﬁWww_mﬂaﬂ m,Aﬁleo7x=,_A__‘:._01HWoﬁe___m.ﬂ1kl,ol
val ) —_— o ~ ! [
mmoc,wawl%&o_nﬂ Awwﬁﬂmwmﬂ%%ﬁ%ozozh
x%hw_ q_ﬂw__,_,;o PAo_uLA}oE._Loo_ﬂ'_azoA
X o B I T B a Ho o el wir ~X 1% 5% a0 'HO
u@ﬁ_ﬂ@_dﬂﬂ,_ﬂ_dﬁ e Tow ool Wow T
B R Y E Dbk @EE:TL_LW%%1¢O_A%G
= o ) y oo DR I
? == P 0 o O W T ol i To
ﬂ%ﬂ_wco%ﬁ%% moﬁwg%lo%wﬂﬂ%%ﬂ%oﬁc
o W_L B = < o M o W_- ou_._w._mﬂaat o VL u._o,A,mu,mﬂ_z,_ __oo,,_m|
gn % oF & 7= o o w W) OB 2 D R gy
. T TR ol %ﬁ&.ﬁﬂﬁé%lmﬂ
mio_eimﬁx@mﬁxﬂﬂ.‘ QJL%__o_bWﬁo}o%]xrﬂn
7u1mmHo_uutwwﬂ )ﬂdoLm__munwﬁuomﬂWﬂ%m],,71r
T W X o o ©° o] m ol o o o To H_A.o Sy o T+ ~ o Tor
anqﬂoﬂorﬂwwmﬂm.M_ﬂ%mowﬂu'%o_ﬂ%ﬂﬁ_omo
° N ﬂ]o#_ (\_]u_]r o ™ - __ome_.o
_:Emﬂﬂwvm,u._n,ﬂ_unﬂ.rﬂMz%mﬂo__oo,&mmﬂ&oo_léMr%_n._u__m_Wo‘_]oﬂL_L,mﬂ
< o M & o é_/,mu@xﬁgmuo %g_oqo.mf

* %ﬁ%gﬂﬂ]%qmg%
o_auiomum%ﬂlg_@u

128



o192,

]_

hE4

o

ojt}. o]

o

Hl-8

=

M3 =4 &2 o7l 22 g4 H HEo 241F
[e)

A o] X gk 4

RS

st

e)

Yot o714 A4E A3

A 7Hde 9

Qdu.ovahi_wﬂ Mumnﬁnm.xmmu%mﬂ T %
03 0 r = , N

Ry cHSE®E T %N
N K T ) (o BT - 1 N ﬂ.‘_ Ho Mo
BT e W No & o & 2 oy ® W B
adls X 5 fo No N Ro = ¥
F RN R T S N L =
N o R W gy o7,muu,_1o,ﬁ._z_.=_o maur
e < F o G <
__oL N I w__. X o ﬂ_ ROE =y oy )
- Ho o A LuL,1rL1rL BE A
N ,_L.X T ﬂ._lﬂ,ul_#o_#o._g_ =
ﬂﬁ@@%%% PhEEXTE o 2
PerF e S I S -
Toop oH X it o oy o Hooor A ~
e T N I A
RN S G O A O L
Uy = T = o< el o]
RN SRR U
ﬂﬁﬂwﬂw‘_ﬂﬂw %mﬁ_._ﬁurmﬂ._oxmﬂmuﬁ
) Bl X ! f g5 o

Mm._o#ﬂ_xﬂﬂ. MﬁLmuﬂoQEn%Aon&o
ol o) = T g Z 0w o B o 5 I+ o o
le p— .mﬂ ~ fla =] _#OL il " . ﬂmo =K ,.ﬂOlL 1_._v ol
AR T R T oE T n me = mﬂw
WX meE g ¥y M= ®E Y
o oy o T w K N oo X om0 g WP
N o n.rWHHT,,H_.,mUo o b =
o] = oo — ) S K] T RO Jao ol N o ©
ﬂuoﬁ7,4mvaET N & oo, X ,iﬁum_%%i
RE®Bw " 4% = 22 ®Fx .5 &y
pTRRELy B ogpoFermE L

(o]

<ol mpoof U om K .| T E s W WX
oM T R T o3k o™ W o NEE R CE

129



ARl shop B P4 BEo A Aol A} 9 v

TS AR YT k. B, Ft MiEF-0GE 54 2 ol

9 APg71EOIA Bhete] 7] B WE o] Tt BEY BR

AA % & AGAACL vhiElol X ol P HE B

9 o] Q% thrl el AR B IF G4, BARAE &
o

o4 AN BAES T e 1o A 9 v A
7, ot A7kt FURRAA 75, Gu-A99] o718 AM
2 B9 4814 Wolo] Srisebs 2 TolA 1EA AR Al
o, ‘°Ja1 zeﬂ.ﬂl o] glojof sH 7] 24Ql Aol SHA/u
252 7199 430] otahula R} gut-Autel
347} Sejslol b A7, F2A
}e%wor 1ok wAY e

rl‘.‘l
b

A
%
i
r&"
A
e
)
r o)
o>,

.EI

¢

)
ot
&
2
N
)
i
3
_IEE
ol
5

|

ok O
o
o)

2,

ox, M
flo
9,

N

.
i
FHU

w2 e
1
N

ol
ol
_H
i)
gl
il
=2
o)
e
ot

ol
el

N

o
ok o
=
r [¢]
19,
>,

N
o)
2
lo
L
o

H

ol

l

o
_l::'a

T2 N A7} o]AA o7 i) sHR|WF MAS R o7 HiE A
o WA gt a77F SHEL YaL, =A A9 FA
AT Gl @ APelAE NFolE A48T S 91, =Y

=802 FAsH 7|E9 iEEE Arste =4
o

g\l

i)

oy
o)
rot
4
el



AE 7PA

]
=

ke

A

]
gl
5

_x olp o O o
B E2=f
LT N
od oo me

<0 U T
R B N go
= o "
K o B a X
K0 K mm_m iof ~
- B —_
iod Mo o o o
oF NN @a oo o

=r =T X o
MW oo & LY
Ve X of ojn
ot = r
H-_ J._| o z_.o H_O % _.Aﬂ
< or % o B Wu
~ FE T % = N ol
o T = T oF
Il X J.o = .H__v._ o_a
= oH _mmo W % ____|_=_
1 Y B}
Moo= e T
= oA TE 9
3 T o o ol

H oF B o -

131



w9, 5ay A40] 20
sith. obed W A ko] B AAZ W sfo] A

SOl EHEHH% AGAAGA 8 &7 F3 71 SollM =

(I2d 4-1) K& AR =&Y

oo ot o7 2 HEE A2 Al & HY I YU 712 F S A2 A= 3 YY
¥ (0|2, EV, 33, 9) 2T Y

YU C7|2HEE i 24 S U Ha| ot H| 224 (Comparative Analysis)
22 2207 +HET A2 E[0)

(IMO) +E B2 e S MY (FGI)
* Third IMOGHG Study (2014)
* Investigation of appropriate control measures (abatement technologies)
toreduce Black Carbon emissions from international shipping (2015)
Study of Emission Control and Energy Efficiency Measures for Shipsin

the Port Area (2015) &

(IPCC) [] or
*  Fifth Assessment Report - Impacts, Adaptation and Vulnerability I1IE ¥ '.I_'%—I e 'III" EE
. ARSWG!\{]PCtChapLerBTranspoit @ "
*+  |PCC Fourth Assessment Report: Climate Change 2007-Werking Group Il -
Mitigation of Climate Change: Chapter 5, Transport andits infrastructure 1. :S%-l El% -?—lEJ El‘ :I-J‘l |:|| |:||
M o o H=Z
& 2. 0AH S Apglo) BE
Annual Report European Sea Ports Organisation 2016-2017 2al 7|
' REPDRTFRGMTHE&GMM\SSIGNT%THE;URGPE‘\%P?QM}!:ENTAND 3' a= Jl"'ZI-E ulHl
THE COUNCIL on implementation andcompliance with the sulphur -
standards for marine fuels set out in Directive (EU) 2016/802 relatingto 4, :‘rl 7&%%’_' 11 ;S}_ll El E?J -Ii'-:.‘_l
areduction in the sulphur content of certainliquid fuels (2018)

* Sulphur Inspection Guidance 5

9t 7| Ro) 47J5 e ot
ST Yot £5
Atz KA 2

/132



JUENTE

HIE

=

I| 7y OF
u g ol
w”___._._L_._._”_
C=d
oK B0 a7
— T 1l
JTN_/_L
e ™ Ro
_- iod 1ol
oodr N K
M I M-
o T
~NO oF 100 &
TAOK 00RO
IR SL-r
ol U " R
Kbgo 31 m B 3
dogy o WS
ggm X
N RO K Hl.__.J_.OE
Mou_._,_u Ko =
8Lz _wos
R
o0 T oIk
B —
o_.w
_=_=_|_./|
o
m
- K
4 0
N

RPN RN

m_m

el

g

FAIgE o)

Az AZ2dH.

I
s

BB

g o4 %

olg 9

o

y

(%1_

A 715¢(

o] tj71817 A4 A EE o]

o

%

N o712

9|

7199 REREY Y %, olg B

s

-3
(R&D) AFAL= =

o] uj3, 713l AgAE 9

AL A

S

AL

s

9

o
oF
oy

Ho

4 AHAE

=
=

]HH

A=}
==

o frle9=*2

=
T

Wero g, 7]

5t

uhelg 9

=

A

d 7HA

=
=

T} Lot 2.8 59 247k )

133



B (E)S

-
T—

4 &5 (Offset activities)?] 7igro]z}

@ 4

%

ohus, ot

st

9

i

ed

(H 4-2) SRRt F2E CHRHO]

HE

M2 LHE

oH
80

He H 2

QUMIE|S Hi M3 £ 9 MAL,

E
e

i~
Kq

~a

b

_x_._._._
=
X0
wir

ol

100

e

pl
)

2IA 5 X2 0l

~
__A._
0lJ
A
A1l

1o

ok
ol
00
Kr

0]
g

Pyl

Kir
I+
oF.

==

oK

i I

X2: KX} EH

3. M 7|=X}2 OH|

)

__on_

=i}
=

Fo] A

kel

=
T

B

9] i}
A}329]

=
O

oA, vt A@eA 2

Fiye e

7

=i}
=

7A
o
1_._A|0

o}
[
%O

—_—

o

o
vze]

o
Ulo

AL
__OO

bl

sloF gt

134



H AR FM U T JHMS St M Chote] AN S S
(H 4-3) 2HXDF MK HOHKAH 7|ZXHZ O]H|)
HE 2 2% 2HH HE e KRR ot
SIZEIO| 7| MEl HISZ A - THLY C§7|QY XA MR|:
HAAS Me Y S0 S Y S0 7| QY S5 It
QI AIQUAO| CHEH MEA - S0t LSt U HS 22
Z0o, 95 MEo Mot T= F A, AR ¢
DNo| HZOZ AY ZTO| - S0t MElEE EMS Nt}
MET B4R 01E A BHY, Met S S0t QS
M 7| EXE O|H| - BHEE0| 7|E ARAAS S0t ¥ HiEY et
S SIOIX|0) IS EE 2 - 712 QEHNE 2 XY of
SR, AEHA 0)mLEt =S OXE S S Y
Mot ol Si0r BIEZIE O 2| QX S St 6|S0) et &
£ 9I5t 7|x 22Xt= O]H| 815t 7| ZXHRO| B, 0|2 9
St RAHO! 4T -2
HEAYA|AH E T
K= KA AR
< - =
. OO0 - [ P - H T
4. 7| A== HAUXX|o| £ HX|
Hj&-2 H-o]5 - Si-FF B7F 5 AFTA 5 L S]] EA
SHA] ghotle AA| B A8t FAlo £15] 1= Qe A avrt
SIS 2L, AFolge RAHEA AMY & 59 72 I
et QY ubd, HAE Hu] 5 459 FH 9] /U 3PS st
719k vk =3 3 HEH o2 FA|o] = -2Fdof 3t} dE
=°] Frte] Z&st & A E ntetolA] g, &3 Al
Z, AJ-Hor-Hut-H&st= Ado] &30 g A -EYotal, 4
gt Fofl= HX dXS s Aot SAAHYES o83t §
Z7A 71& vj&o| SASHA A gEh AEro g QI 7|, wi&
=49 ti7] F 71&f 93t 24} vkg, 2 QASE X JALS| ] A
g 52 & ", Adto DPF, SCR 59 AZAXE A 5HH




(370 W 71%0] it YT BB Hof Yeke) G4 F2A 7|2

&S AgstAL AA0] 3 9o] tebdt ARste S5 Yt
ob# o]d WetolAl steggulo] WiEEA 714(DOC, DPRIS

HESPA, ShgulE H7)4) B A8 A7 AMS Ao 4G

(H 4-4) ZHED HHH UoK0| ASE MEEX|2 = £7)

He & 293

= M LiZ HRY Thot
Het Ase8 D208 £
Heto| MRS Eie A8 H2Q M
#AIZ R
AHte] DPF, Ae%| SOIXZERI(SCR)
sozy MEMAACBENG yx g
st e o I EXSHC S gy 2anmAMP) A 4R
=27t e HE, EQ =A| SHAls K °
HE MAEX o ooy e zx)  E7 A RIERIOIR AL SioI2 D
EARN G mcoimg Ol HESHPIS g
38t £2{ 2 7|Ri0] Chofol e E2 Y
7|Rte] IH| E= HHHR AIS
AOIE XiS8t NAY 7%
SIoHEe] B8 WS SB HIE K2

Rz KX 5

(H 4-5) ZHED HHH HHOHERY)

M= & 2F 2 NE L FEHR O

o o~ o
AR FBOB YN, T2 Y - LS
USRS st X FHS I3t HE 2 Oy
W AA0H R 7 KYRAEH-SeY
2 2R U RlojzE 2

S WHE 2 Ojy)

Y U HAFAE Y
g 2], R % OIS 9|

ekt 271 MR OF

OF O |81 22| e A

136



4% M U AT NS Slst HA Ojoto] ATiN FRT 24

HE 2 2% 2HN Migt LHE HAE ot
- ] oy QIMEIE R M3 ol MAY
Q00| S HE M EXH oo 0 613y 2ol 1

22 shis g2 27| £XH| sojoe
Al 4l ol = g% Eé‘:!%‘—} ‘EH—F.LEQ| IH%’ Iél je}_‘ D= T; = Ot H <o
@WlJiXHﬂ T = o ZH ol R=E st 8=, |
- EfZo| XA 0|2 ESt /|2 £
;OFAALH:' X%Amg oy [ =] oT, = O L I:_IO
ooy NBAEE SR xasoin m3mel e

E RN !

BHPO| 7|E Muf IS A 0017199 B8t Ifof
A= Met gl

=1
C T X ©

=<
HAUPLL0| tet HEg 20, A, LEHA =Y
Cl

TOT'§ gEQI Hfgf —EE Eagg @- y L1200 ?o% jc:-)li—!'él'}”
@ M& 7|EX REOR AMZ ZNO LR 0f  HE, Y 5 U F2HEH
=
A 712N o gl Z2F ot
DIH' . |t=i = |-
P

HEY Ty
SASO| 7Z AFHS Tt - 212 QAT U N oS
2E, YOX0| (St BE S

=20, OL-

A, A 012 — i3 & 28 Y, FY S

MUY SISV HEZF L A2S O CHe Zeket 7| ZA=0 &8,

fl3t 71z 27Ktz O|H| 0|2 PletMAXML »T-Yit-
el 24 ALY 15 25
M ALY D20 &Y
MY MR ER F= RS A

QHH AR R
Msto] DPF, MEYH S0H2%
7I(SCR) 4% 9.
QAT BIAMAMP) AN

Yxig o3t A

cC
=

ol =yl = £ M7 4 oY ot
@ EY ZA| gat7t L ol = = =
e _ 7|8 ZXISU=EHZ, B S - MY|AL-RISAME AL 5lA
9__‘|-AE|O|_|> HH% I.PD} - _ B (b = =T oc [=) 1o
rroo o | A SUERZAWIIGEE b2 28
TUTETE mR o ngEt ey e SIRH| HIESH |1 &8

2 E H 7IXM0f ol ==
EH & JIXte| uH E= i
gz ME

HOIE X33t AlAE 715
otIrgel eed /s 8%t
HiE X2

Atz KA 2

137



H2ZE g5 oferd oo

1
ol
FO
H1
ol
1z

1. ASEHAHP) EMe Xg

1) CIE oA 2R wae

U I d71e9=d wiEe] 271 A B 283 HEE 9
AR B 2P MRS EESH] ARt WIS TRt A
w52 24 5 U w3 ATA v, AlfH-A1314 o] o
2 kel B3t 48 o]
T At ES, {7HE AT o

Hors A9 7A7F -r°5|
WIe =2 AT Brhus
fre) A% gHE B9
AR 2 W ) A5
]—Ta-o]-j_ X]J—]—X‘] og 7 ]—X]j'}_ 7F 7
o] H7HIA R} AT 1/n2] 7HEAIE T 4= vk 1A
23t J7HE floiAE AET 57 R 2 B7HAIAY A=
13t W7 R 7 7SR 240l 7-dH
WAAE 2 S A4S BHoR U oa 24 B
(multi-criteria decision-making) WHE& &5, ol= IA
A A (statistical) 23 H]SA A FH E(non-statistical) 2= -
& Ao AR B HoE 2]l %*4 A2 24 22
3 5= 2ulsk=d], °l= dHlo =
A0l At sHARE o] et FA A Hohﬂi‘%
StEE QIZke] 71A] ddo] &

o&—\'ﬂa_"l'_',

|

TSt
Ol

i

rlr tlo rir
=
_olT
N

=
o] B

oft
i

N o

“gsfioF shk= Aol

A5 T4 gez,

N

o JIN (Y
r
ek Ji& L
ﬁ:l
OE.. r_}l_‘

e oX

HJ

ot

138



T
IH T R R
H Heatx_.w_m Nl
o ]qwm_l,7 B o B
fo CTR e ﬂwgﬂ:%z:]uw 1
R moop P " op &° <A T R
oS T o il - LJLE
20 moxﬂﬂio dlq/FEw_WXoL_Lﬁe Wodaﬂ],_m.ﬂmm
or @ﬂule_eo_e @Hﬂﬁuhm._mo ]dpo_om_m_iuu
o roRR EWﬂHﬂﬁ% wﬂ@7¢7o
- - _mﬁowo%v_ﬁm R qo.wﬂwoum
= = =R - Ko otk O oW B
RO Ha_._x% — = M a W B 2
5 ) w Mﬁoﬂﬂ%ﬁﬂo H.,liec._m_._r_._ﬂ_ﬂ
oF %ﬂﬂ% _%ﬁamuﬂ_/urmdl. %iqor._%iﬂ
oy A%i VuuﬂPo_eﬂ] A_.o_ﬂE.E%
| TJZI ~ N _/1r‘|0 —_— mE‘I
Xl - N ﬂofmo@ow a BT )
? oy T g T g T _amoiﬂo_eg_o
H o WX qt X 5 N = ol l ™ Wi
= mﬂoqoué_ lumﬁﬂ,m_ﬂz*_o ﬂ@xlxo ﬂr._
] o ER N o 9P o B T T oo o G W
g %0 RO D\ dlﬂxo o o —
= ﬂ_gxm_ T o =W B9 ob e ot %M
RO — OF ~° = o o W o N m or o
RO LtAE._,_ULn uuu]ﬂ]L;] _:Tm,mo ,ATd'.._‘m_u&o
< = 4 oam > T B X 0oy W o
= R L ﬂgoﬁﬂh__oaﬂ%mﬂ%._%__ma,ﬂ
ﬁodu.uuuduEg_ﬁﬂox&rwu%%n%:_.oomﬂwl
ﬂH1E.A1rmHJdO1_Ioen_ouEaLoomo]oﬂ
OM ﬂ 1Dv0 ;OL (=) ~ . X - o _1_ _L < _ ‘WU
R0y o moEég@@_b#wgw%@uﬁm#
ﬁazl,,_uou%ﬂﬁqoea_eﬂxﬁ_ﬂ%%% A
Lumﬂuﬂ T N A I EEL'Z:
domﬂ%E_x o ™ N
N O RS 3 T Hde e
mﬂﬁay__aLEIOT %ému%__d OM@LE%
oW wLHLL}7mLﬂ._ﬁ%_u%EHﬁ
GEOOTEAQM %HON%M710|
jo o 'H°
%ydﬂﬁ%m@ﬂ]?ﬂ
5 B <
mﬂ:_eﬂumﬂwﬁ

139

< 7™ B71A39
]"4’ o]a

°

H %maig _1;_1_;3,

of H]3

=

H |} o]



H

ox
4

ol

I

kel e

5 B
5k Ho

AA|F

Sk ol
= X

ohgel 3 X4

o

o=, AAl =7 AT AA Ardel o

s

Atk old

R R

=¥
[¢]

(CEDErgAd AR

o]

6“:}‘

o} 29, WA

No

4o1E, A

~_0n_

0

dr

P17t 43

)

O B
E‘ﬂ‘_‘/}jl

o189 3

._QL

w
ol

3} FpsA A4t

wjr

)
—_—

il

N

=
[

o, 11-3-*|(Eigen value)

o 71518

b 915

S

=
=

H2RE 7AE =

= Axt

0|29 4= 8= 7HA]

f{}

F7gol a=w, HAH

she

=
=

x

& =

b, 2o

)

o 71

S

o

2 5%
A7} a7,

-

T

e
B

]

a4

A= 712

o

< oM B3

ﬁa

e
=

o

17 HE=, g7

Aol el

2~
T

5

Bo
i

'oH

mr
<}

OJ:';é_]

52

He

[e]

g7

< 215t

(Trade-off)

A= A

1) A% 7

)

H

9]

il === 371 o]

SRE-E X

5

of o

AdRget

140



4% M U AT NS Slst HA Ojoto] ATiN FRT 24

g3t B4 37 olske] AR WAAE ko] HEXE B2
e W EE AR 5o} SgAje] 2 THE A4 Bye 7
¥ 7ol ZA Zol7k A 92 4 ek obge 37 olst FEE
Q7ke] 914] W et WIS Mol ek A0 UA Gol, Bt
A5e ARzl B2 W2g Ho| 17X gkowA gejHo

M BEE T 5 e FOR BHsit

X

¢

A1 (AHP: Analytic Hierarchy Process) ZHEASIITH th2oflA
A B4 HHES HHs] AHEEE i)

(1) 012X Hig

141




4
e st B9 olgalel A BAE EL AEEE 4449
Hl&2 HEsfstel Jerael Peo ANE AL 4 ke Hof 1
$-8490] Sick. Bt ofue} 2haS A8 ARl B, HE A
4, $9% ARAR, T B4 5o A8HE 4% JHol 4%
247 AUt $eld ABIEL AR A A2 BEUTHE
oA ol&Ql 7ol EAfHt

A3 AL A5t A}F oH= EA9 248 |
A metstal, 845 FEAR YFor LI}t o] o= Aol
g 0 R HGstks AL Yuett o] 1 7 JAASS Elevel)
olgtal 2w 7+ 32 9 A(element)E A HTE o]t WO
=, 49 e FHA 7&6}0% Z7Hpz0 HrgE 9 619
TR A7IA AL A%

AEAE oA stHE Al
9 Fst9lrES AR olwl, 714, SAE, +
iets BHstE 710l E ShH9] s A5k, 4
== AT SAME Het 3= SHAA Tt

L}, o] 20
A AHolIM 249 7FSAIE 2A 5] St A WA DA lA]
H]

ol TE ST Z, Fol 7120 sl A4S O vl

142



AT M Y RS WS Qs A Chore] TN SR R

SHe ot} B2 e & WAGRL J1Eo sof 5194
Zo] Yt T4 WAYRESo| oln HE FRIIE B 915
o, B71dEE AAl0 Hisf ol wE AAISHL ezl Q=
B71EC] Al 5% B7HEEY A4 SaEE v P8R
2Hg3ttt. QA AR §F oA nllY B sl |, 6,3
o] o] BN E Yt A SREE & 4 UL, °o]F °|-&5}e
the A3 Zo] o]UH|L WY A4S FHY 4 k20
wl/w1 wl/w2 wl/wn\
W,/ W, W,/ W w. /wn
A—[”]— 231232 2
\w /wlw /w2 wn/wn}
of i, P 4 THH: ok 84 ol BT 84 i) YA

8% w/w,2 FHAEA B4 7§| o7 1914 971A Y 2 Ze=nt 1
21 PE A= F A 849] gho] BT 10]H, o) = 1/0,& W=
Y H(reciprocal matrix)°]tt.
SO 2, o|¢H| 63%% Setste] HAd AA 9] HS o
= Y= oA AT W Be
B71gEol tisto] 264 9 3RAE wHESto] FEA Rl o]
E M 37 € B37EA4EY 7 AE et
3 gttt o] & P8l & AFolAE I HEHY
A-&5Hith. 1f AR o| Y| w PH} 11F WE Q] E4
A FRoR, ojdvw PH 173 (eigenvalue) FOIA FH
37t 71 2 B7HEAAEY A

HEARA =ESIAT. SEA oldrla FE I HAS2

0,
rr
N
913
X
)
(o
)
El
o2
e,
e 4

)
ﬂ°“

e, oy N rl.l o

143




T4 H]E(CR: Cosistency ratio)® &A=+ ojl= 44 A<=(CL:
Consistency index)& F82 ArzofA A F2+9 A<=RI: Random
1ndex)— 14._,_ %]}o]r,]- 203) ExFog ity ].go] 0.1 y_\:]- 2o
3% B3 dictol thigt oAl AR} JA 9] ko] gE|ZQl Yol
UTHL 7T

QM o|YR|IE B3t AHEIEE fsiAE AT vt ATt
Zaste, dRtA o g 93 AT E o]gstal Ut 97 H== QUxE
< 722719 B &5 glol sAlol vl 7hssitt = AEeA =
9] | 7123810 Qlt}.204) o] A E AFS]Z], AHE4 Ei= 4
| 291 gHg oA ARgSkaar & 'Iﬂoﬂ%, @?ﬂ ﬁ‘ﬂ’—‘iii ek A3

Ely

zo% ol o
SSotH 528 71&=0] Hol & &30| SSot SEE 71
2 11t 39| 744k
3 o7t o o3t a1t JEFBOH 9|5t @fa%—ol
CHE sHE0 7t MSE

4 31t 5ol B4k

954 7} IHC| o|& St St=
5 Yool se e a1t o H2E
6 5ot 79| =7tk
7 OFLstA 4 528 St 2t=0| CHE s 1R A6t NS E
8 71} 99| =7tk
9 2= 0 5% SHE=0| CHE &sH0 Ma R s HETF 2HEQ

Az &29-018(2014), p.6.9| LIS 2

203) = (A, —n)/(n—1); TAZ- Q&5 SA2(2003), p
204) £29-0/%(2014), p.6.

144



o

st 2y}

=
[9)

3 Al

371 9]

7t i

ARt 4

A

BEAA H4
H(AHPYS o]&stgirt. ¥4 AFR=ol, ASst BAHL

i

q_

LI
/\']
=~

=
St &

=
o

_
@

ol

o_e
i

2 ol
tol Ul

A=
3}
=)

s91e] &

Z}o
A

J 2AZ A2sks 9 QoA 2t

A
[e}

W

SHA

of 24 HsoIA A

=

o

A
i AR = A|A

9]

ARE

BX(Comparative Analysis)-S

e

ato, =W

=
o

145



e qwo 4% 9 52 Fotol, thew
2ol & 119 A4 oot gmow 24 TAHL, o5 44
2 2Rt U ov1e BeAd 75 9 4, A i
G70EBA A, B O S @ S ME AL 5 E 34
49 S4om YoM, oot HMER AW Hol FBESS
Hardware(2%] 2] 7|8HA4 %), Software(| =29 7|8t v}l)

37 oeo] Aol wetd TRt

(A8 4-2) A5 729 43

E =8 S ool o7 |2 HEH 2|y U A= 7 HEf
Aro| &4 gugrigy MY 7|2 HEA kL & Al 4
SRl F2|AA 72 1 2st & 2 B E Az
s | SRS M el [ SANABINMAMP) Al 1 | S-Sl Ml R |
R I ING ##2 9m2t 7% | | @O ONG INGD)HE
WEE ) BE T T NEEY:
: B ET-
o b Y #0| HOUR EEABE | | nor ey 7 ol 1 |
B ¢ st HRF HE AR RE P By e 2y £ i
(software) | -siRtciz|atz M 223 AlM MIELRY S2IACY | yoe AE A

HCE=
{2 U NS St HRE A
| Al o P

Atz KA 2

205) = Mol th7 | QF2H = M- 22| M= JHS ffet M2/t AH22]9). 2018. 6. 25(F)
14:00~16:30, =oAL H 2F thalold.

146



1%

I'

M4y g4 2 N Jhds !l g3 oo JX Sk 2

1) &0t tf712E 2ejdA 15 ¥ 4§t

A Ao HeERo] AA Pt B Adute] viE 9 T2 It
A ti718 ofsto] gt 5714 -2 - &t Eskal, AA 3
wro] Wi Aeo] et Jee 2ARRE %
GYeTetr) dd gEal T Ik W 1o AR WE
SA M E FS g stof mhefsal QlA|= gkom, gutel &
8 HiE9d 5 st Ao disiAE B2 ol LHY 5 S
TEOE HiEHS AMgstale oy 1 AlFErE A AR
St7loll= vl wERt ettt Fute] g7 JjAdolzte & 1H
oM HAl AdIE =& fsiAe, d7Ied - oot
A S AP -HlEE LAEEY olF Tt A Ter-A AL 9
Eﬁxﬂ. HOH B mel o] A|AA Lol o|FojAof St} o &

_% %—3}.01 z u] _Q_O:]NFJ{
JH 5 stz stof di7]

T HA E A=E ol
OV 7FesHl €. o3t AU S w2l o]F -2t 3ol 5]
= YT 29 ARt HiEARTT 4o R QFH ERL o]
& AE FU] ol2u N 3o] i 224 4% % 8B

ANITE 2F GAE AEe] AR FA 9l uteh Zo] o
A Y] HEAY ALE SIHHE FaBA T, 22te] BAo]
WAAE AR 9 ARS0] ue] gr)A Ae I 4% A
59l 3T /1342 % 27} D 5 A BT, W 3
137 390 AvIE Fu TES A P BF

8519} viso] 4 2% 24 ol A % 9

147




o3t Wt Fut f7] g Aef s}, Wi Ae) skt L
F So}, gt 1 BAS SRt HED 22 9 7
g oA AR vHE 5 & R0 A et FES W g1
A BEAA 75 9 ek B9 AAFEOR o

(B 4-8) ‘S0t §7 |31 BRIAH 7= U Z5F 2499 K Chot =
24 BT A3 Cor (201 31=)
o 540t 07|99 AlEj o}
rawar - — _
AN _ ot 1 7|09 ZRA MR
st 510t Ol it B AR SHAL O3t IO}
o712 ISR 2B RAL Y HIEY IOt
BARA - S0t HIS 7| QEE 0| SHAF I3t Q| 2 KT Tpof
= = Wi - _
Tz gs M Lgorr AR TR

W7128 W BEXRg, Al BX2E,
IS} EH

22 2 RIS 913t YEE 2 YA 0
- 22 YOIRI AL TT-FXHA, BY Y2HA 75

o 4wd

L 102 O
shaoln], @A) ek 9 Alro] w

2 530] olgfd AAH F2Hrhe Wet 2 1 S Aol A
WHOR AR o|FelA T e Hel k. S Fut o
Aol ofgt o714 oSk, Uk B gfsiel i Ful 4
oto] 252 SE| T, A Alsle] Wy Al ST FokE g
SHI gl AollA, @A TR H J]u vhel BEIE HAR o]
o] 3E 716d PERoEA A8 % £ 24 7|20l 245
AW W 290 2A1E GoNAL TS AA WEL AL B
229 2YUS AET Wkt

148



T4% A Y HE NS ISt M Ciore] MTHY SR 24

[

R ESE
89 5T AR EL FYAR A8 WY GE, AT 5
n299 5 % 419 B8 bt £a-gestel, AT A o

% &
7199EA wiE A7 otgl FAUFEoR HR

SYTH STAEAMP) AlE 2X|

Hardware -
LNG 71 QIZ2} 715
gsy o Hetol HRYR = 28 R ME A R
Wiedsa - ESI(ERIMERI)00 T2t K2t QE81= A

=]
= t _ -
HEME  Software - ECAEY S Gimg ME 9& XA
- A8to] DPF, SCR M%| K&
Hep o8 nR I £

i
flm
Ho
oz
e
H—[
L
o,
oft
lm fo
nf
s
15
=
M}N
(¢]
N
)
o
N,
4o
ok
N
bl

R e
Gt
Ry
N
_?L
9,
|
,
|
re
U
i
Obo
ot
o},i
)
19
S~
2
o
=
{m
AL
{m
S
[.E
ot o rlr L8

o,

A9 d%sﬂr Q}X}(Cargo Wagons)©]
F(idling) BA 5°] At E3F F Holl X5
L}, Ho|QlE HEH 2 SOo|AEE AR T O]

3l zklo] 84 %736‘]—04 HH%% A

o
N
N
19
i)
0#0

(R oy oot o fohopx
opg ok N
2 gy o
= )
S &
£ o
—
T
% g
v 2
N oy o[
o
1)
e J
Mo
>
o
o ™
o
18
>,
o mx
ON
> I
1&
o,

[m 2
xﬂ
5
=
B

o o
_9.
4ov
_& i)
ps)
N

Wi
©
3
=
)
‘Q,
H

149




‘I_

o]
jB4

i

3700) 4 of

5
2 Ag'

S o

g A 5

=i}

__Loﬂ |
P 1 LH Q
. m B oF 3 =
r ) Y j o
w| 2_ H g m 2 g =
5l T ar or - ! o
= QF K g W il N
Zm = —~ w KX &
®~ = - o (g 5 OF WO
Rlm o E |2 fa oz w0 &
a1 |0 RGN %0 | od T oW o 3l °© 21l
oz mf Ko ko | &3 (o gogn RO X2
XN BT b skrmo o X IR I
A8 g orls! o =2 oo = ®l AT
0 A_._._ I_|_ _.AA_ x_._| __Al_ E= ]
= | & NV 2 mmo = = o ! o =S M- il _ Hl
N W< T e I pwre o=
T|lE R ow oull T b SR B = oJ
= I ) Xleo 7n wE oF MR 3
K |%, or 2l T o 2R FooZH op HI RO <
=[® 3o =4 | wm T W omo gmp WF
% 0 R g RO od & K rm oo <
o ~ 1] ES I_u/nw-.._l of ™ .__.AIM_. Erro
M__A < WE oK Q% <0 S ioff ok g1 B0 grnoo W E K
o ST 4 of SEdT 02 I I AP R ar
gr ©aK W g ~ 00000 KA or S I <RUoio
o Qsr WE i
= s w0 & 5 o o o o
od =5 wﬁ = S s S 2
= ° = =
100 e o ~ © 3 = 5 £
sl & 2 = 1 = -
= =
i £ 3 RO o Rl X R
< oo = 8 B
0 N ol O Q K
H —y Kl Kr <0 D _ X! so N 0 i
~ | 5 T ok = . o 4qr T = ok = K = =
0 = = A0 =4 UK w0 of K T E
U HIT pwe | K ol K W~ K -
100 16 % X i 700 7T AT F ol <0
< m._.xw __o. ] JI ol O =T 00 <k
K — o~ o~

E PSS T

4

ot0] L=

9

7|Xfof Cf

4

= A= A

3

F

Software

150

Rtz R{x} &b



T4% A Y HE NS ISt M Ciore] MTHY SR 24

3
o7 HEFAE F5kt200 dE2A = e b7 ¥A 9
HiE Aot dEEE 4 2ok AerkE WAL=, 20183 9
H2~FE7HA oF 273F ojH|d AEA o HAsiReH, F 50
5] 277 S5 e 50579 84 ¥IE(CR)S 2e
B/7F £ ¥laolA 0.1 o3 g B, A& A AFdS g1
g Ao g wdsiynh

A B BRI B 505 oz shgom, 24 Axe] g3g
A 9 37 THE LS sk,

S U rledBd Bel 48 L AR AMYre 255

S8l 5 5090 HETPE W Ak, 49 44 37 Hoke] At

151




FOE U AFHL U e U S S A, A iE o
Q@B AR, W P BIAA 75 D o] &A=
ek

(H4-12) £9E JUX 325 { ASdER)

S|
7t X E YUHH S2E (29) SUHX ASY (&2)

3. & U otq H +& HiE M 0.487 (1) 0.476 (1)
2. 49 7 |RH=E BE M 0.334(2) 0.353(2)
1. 212 OV |2 EelAA 15 & et 0.179(3) 0.171 (3)

=PRI RS

0.700
0.600
0.500
0.400
0.300
0,200

0.100

0.000

PN=MPSINES S|

1.2aA =25

=S = YYAPIE aSEAIE

ISP RS

I/ 152



M4y g4 8 He JhdS e g2 oo X Sk =4

A 43 et P Tﬁﬂﬁﬂoﬂ o2, 5t 9 E5F 541 Qlxet
A AE@EE U ol 9 % e AR FEY dHE S8k 4
AlFAgol 7MY A UEhow, ojojA Auk &5 e IY =
J(dE viE 71 QAEE A7), NG BAT Qlzmet 1548 i
71 AEA W& AR, $E-otAAE-Auo AT Am KT
T 5t 9 % uiE A7) TE GA A FEoE UrE}“‘E}
WA, S A ERollAer Lol et tir1eE HHAA 1=
4 73} Fofe ?ﬂzﬂ gt FEEY] ddA T8 9 AlgAES &
A BrrET 2as AnEy 22 B9 7WAd S5 3
g FEEO] ARIE ATk e, @A i AFG e F319 3o
AP e EAZ A4 = E= BAZ 240 o8 A1 =
A Wrgohs A2 Helth ti 2 A F9Jo] st A9 &
EEof ojo] gk tf7|3H4 A BxE, AlE BRI, AN AYE
H@Y 7138 dAA 75 © A3 FEol F8E E AlEA
IE AeA &2 Uehd goAk o] & 5T 4 Stk

xa]

(

~13) HA Tl ATH 2T U A

AR = AR A2
24 Bt RIE SRS (Sl

L

sz
=T 2l)
=2 5101 01Ta} oA
Softvvare 2. ﬂ'ﬂ-r 2 + Mot paos e 0.126 (3

st IZH7|2P74 I B,

Software 1.4 7% = A BED AJS S

153 N




AH:HI-I ZQE AN AIZA

G=2)) (=)

J|'>

N oIt X2

r-III

ZAJH_;JH g SRS AR o3 m 000w
S0l NREe TIEH $iaR
Softvare 24setxizt &S R Rl 0055(8) 0049
Hardware 147175 S8t 7|99 416 1] 0049  0.034(1)
S0t Ol AMdt giE AIE
Softvare 1P17% 02 S orE S 0038(10) 0038
_ 22 Y THE s mes
Software  1.MAI = :LHl " 11_-||lE1||:|t31| 0.037(11)  0.038(10)

A= KA A

(23 4-5) FM OiQrE AN SR =(58)

* u3d eFUYRIF wEAIF ?J?J%\ﬁl’d’llu’r
0.25 r
0.2
0.15
0.1
s . H H
I Nk I ‘
oE=Y sfEue MEsE  gye | AWP aama 428 | ¥EEe siooime Ly
1EHA R 2 244k E A 33t-4& W2 A2

=PRI RS

(23 4-6) FM LiQHE AU AIZd(EE)

o u3E eIUUFIE «HEAIE F.I?Jj)o\iﬁ;'d?ll%
0.25 r
0.2
0.15
0.1
0.05 -
A H
ogaa s AFYE  HAe § AMP yuva Pa2E | duste] slejglmet wday
TEMA 22 2E 2442 4 351944 HiE A

PN=MPRINES S|

I/ 154



4% M U AT NS Slst HA Ojoto] ATiN FRT 24

ole} WE 2 AMAATA, Al Aetetds & £ 42
ARIge) AEA 1798 hrow Sud 49 £4 37 Hopel
AA 2% 9 AR Aok et 2ok AW AR
Bl E AA g4 BrhATe AE Faw 9 N34 =9
£ 2o, AYidow gl 1 st 9 44 wjE Az Hopel

B7hzko] B Hobo] gt S A7 thehge

S SR (29) X A (&9

3

2 E 0.599 (1) 0.564 (1)
2. 49 7 |RE=H BE Mg 0.215(2) 0.233(2)
1. T 7| HEHA 5 2 dEt 0.186 (3) 0.202 (3)

A FEY] AHE S2= B AlF40] 7 A UEReH, o
ol 319 Hl 7 g4l =t AE F5, =5 EF VIR 1A
EE AR AR A FF 5 I Ul 5t H a5 g A
2ot 7P ARIE ARG ShARL, et w71 e AA
7= 2 el Zope gus0] Adntreom '8}%’401] HA ol = Frt
7128 Al Bxe, Ad Bi2d, AAYQ AdEE 52 dHde
52 $85E ¥ AlE4Ee HEth

165




Hardware

Software | 3. ‘ = . 0.128 (2)

Hardware | 3. ' 0.126 (3)

Software 1. - 0.097 (4) 0.100 (4)

Hardware 2. 0.086 (5) 0.100 (5)

Software 0.081 (6) 0.076 (6)

Hardware 2.8 X2t 0.055 (7) 0.048 (7)

u]
Software 1.XMAT=E 2 0.048 (8) 0.047 (8)

Hardware 1.8MA 75 0t CH7 | AE) Tt 0.044 (9) 0.043 (9)
Mo Meete-RetE HeR
Softvare 2R o 0.031(10)  0.030(10)
3 L H2 ¥ AHE St Bkt
Software = 1.X4H 7= 274 MRS 02 0.029(11) 0.029 (11)

=PI RS

(3) & 18

del, @718 5 o 150 MEA 189S AR ST 4
9 44 37 Hoel 4d FR% L AFH BrIME AA
B Eet AUE FRE U AFHY &9 A Boiglo] f4b

3 Lhehe.

10
re

1

|/ 156



4% M U AT NS Slst HA Ojoto] ATiN FRT 24

(H 4-16) 244 MTHH Z2 L AISH(EH- 2 18)
.l

T} X2 YU ZLE (29) AUH AZY &9
0489 (1 0482(1)
1. g0t EH7I§J4%EIX1I71I? 2 Y5 0.152 (3) 0.136 (3)

AP SIVE !

sholA %o AA A oot Y WA s 9 28
41 Qlzet A4 FE@THY B 2D 55 S A7) PB4
4 9% 9 AF4o] 7P B UErton, ool Auh et
23 EYAY Yo dEd WE A7), =T B8 719 &
A EE gAAR A8 ABETY B D 5% ujE A7), ING
B7% Qlme} FEHAY 70 dBd HE A7) ot A9 A
A5t oA 159 B AAN=50), 12T MW A%
DE(m=17)9] Aol ART Ak o AET Wi A7 Eof @
319 FESY FRE @ AFHol T B WA,

H 4-17) HH oM SN S H AISH(E- A 18)
Jg;ﬂx §95 MHE A2
&%)

I'

Softvvare 2. ”t# XN 0.153 (2 0.135 (3)
9|

* 01533) 0114 ()

317

0.093 (5)

% PN IEES=\FS
o] Rzt 0.088(6)  0.096 (5

N Al
SEAIE(AMP) Al- 0.073 (7 0.074 (7

157 N




Sk JUHH ASE

] Ep| 7} X S S

iy g A @ @
Aulo| HQSIQ. K8k ol2Q

Software | 2.5t Xjzt | M Lies A= 0057(8)  0.042(8)

T AR, MYl HE R

Software = 1.%1H 7= 274 SRS Op 0.033(9) 0.035(9)

Hardware 1.81A 7= 07| AE] oHet 0.031 (10) 0.022 (10)
10 @l ME S Al

Software = 1.7PH 7= ;;;;Etoljg H 0.021 (11)  0.021(11)

=PRI RS

(4) 2zt ORI 1

AFe), N, AA 9l 52 £G4 5 ULk o|HUALEY
7L 158 Ao S8 A9 S4 3 Boko] Aty Fa
= 9 AF4E7} ATk AAN=0) B BT} B Fe
Hol X gie}. “A¥t iyl @R WjE A, W 5] ° 5%
HiE A7 oo MR et glom, Bk 94 A ha
Bo avet P S8 Ao vekdt,

H 4-18) §4E MM Z2E I Algd(RIZt OlsHHADE

It K& HOUN QL (=2) MY AIZA (=20

1. 2B O7 e EeAA 75 2 Dt 0.189 (3) 0.171(3)
Rz KX 5

rx

—_

oo

oo

=

7t olsieA g MRS Wk AA 4 et =
VAR AA FN=50) BAHETS e FAL Holw

Aut 4459F 29 S 7]egRd e A7)
2% 9 g0l 7P 1A vetom, olojA ING

5
AR g FEAEE dV1edE=d wis AR), e5-stgAA-

E
o %O ol

158



Azzh Ald 53
—L

U st o =5 wiE A1), AR SAHYE SSAIEAMP) A4

Ho
o
|H
HU
I
02
1

0.182 (1)
0.138 (2)

rx
JE
o
I

Software

,_
=
&
oF
KT
o
o 0
[
-
A

Hardware

4
19
>
nx
10
o
fon

+4
) 0.106 (4)

i

Hardware

AL
TOo

A= Met
oI H =
=
=

2 s

21oet Ald

al
=~

Hardware 0.122 (3)

Ksjo| HQEe Rk 1=Q
HEIAIS, MRS HR 9
SATIR ZAIAVP)

Al

Software 0.093 (5) 0.096 (5)

Hardware 0.091 (6) 0.090 (6)

Software 3.5/ Kzt 1 — 0.059 (7) 0.059 (8)

Software = 1.X:H 7= 0.057 (8) 0.069 (7)

Hardware 1.XA 715 &2t CH7 |2 AEH Do 0.054(9)  0.039(11)
5101 9l Mt HYE Al
Software 1.AHAI 7% _ . oy Etoﬂg H 0.061(10)  0.049(9)
. B2 TS S5yt
Software 1.4 7% :71| H*I:_Elurﬂ: | 0.045(11)  0.049(10)

INEHPS W RS

3) AAFY

i

_L?l'.

A ARIFEPA A, FUBA, AT
A IFEHS, AT 5), W3 ol BALB(HF R, ,
HAE 28 29 5)9 AR F S09S YO T A} 2

),

=

o

Bodo o
el

159 N




2y, I5D9E Aol oy diAFez A9 $4 371 2okl

FdA F2= 2 AFAES I 5 8 5 wiE A, AR
HE d71edEd A, e dr1ed BEAA 5 3 e

SAR Uepge

A7) 43 ek 2 WARTOINE Fuk v shed W S hE
A7 Hoto Ja djot FB 5 22 EH SN P57 B
FESo0] 4T AXL Y, ol AR A Aol 2210 3
of Y gH EAZ AA = Ee= 24% X0 ojdIS A1
A= FAS dHYots 22 Hltt o= iyt Y FQjol E 9
T A9 FEE olo] Fut g7 A B, AE EERF A
Q APsR FFo| FAE D AFY BE ASA L= Uehd o
NNEZE F5¢ & At oF2 8 Hardware(E8]% 7|9HAIA 23) F
A et =9 Ad F8E U AlFAdo] HREH O R Software(A

£ 79t SRRt e ghe Holx glck
(= 4-7) ZAF ATIEE AMTHE AZA9| 7tEX| WrH(Hardware, Software)

0.120 0,107

Q100

0.080

0.060

0.040

0.020

0.000

Hardware
(ST 7|HA L &)

23t WFYYRIE #EAIE

=PRI RS

160

Software
(Al=-29 7|4t 0p=)

QZHoEiAALE



H4Z g 8 HE 7S et ZH Hete] JthHY Sk &4

=

i
X
1
o0&,
2
1)
&
rir
i)
)
il
H
o
o e
(0]
&
lo
u
4
>
ol
X,
N
(i
(o]
=
i

M
o
__>,~_I“
M,
.?.“;
4
39,
rir
oY,
olN
it
N,
s
HE
on T
2
ol
rO
[e]
%9
o
re
AN
N
)
0,
kd

i)
o
e
)
Ao
1)
filo
ks
i
:oé
[e]
)
ek
pau)
lo
H
rO
v

AN

H
i
N
e
¢
o
0z
L
i
i3

A NFd9| 715X it (Hardware, Software)
MUN 28

3t Hd &ALzt

1.4 1= 072G AEH met 0.044 0.044 0.031 0.054

M MX  0.073 0.0656 0.073| 0.091

0.119 0.086 0.125 0.144

27 44 Wt X|E

Ho
0z
>
rdo
O
ull
>
nx
=
=
I
>

Hard 24141 X2

ware
2E-CIYAIE-FH|9 Fletg o2 M3t 0123 0.132 0.093 1 0.131
3ol Ny i} -
i UEE MO AM 1 0175 0.253 0.172| 0.098
VSR H 0.107 0.114 0.099 0.104
3101 3l MutHiE AR, SRAF-dBk el 0,038 0.048 0.021 | 0.051
- L ZUHO|EE NN BXRG AM BE S,
1.HA 7= Aol Tl St 0.084 0.097 0.088 0.057
Soft 2| U FHE et Helst ZA MHE O 0.037  0.029 0.033 | 0.045
ware MO MRER 2Iety dag Met
0 A Rzt A HZIIS e o 0.055 0.031 0.057 0.093
Mt i85t T2 aH £ 0.133 0.081 0.153 0.178
301 MY =5 EH-JIXO A / CiASIZ AR M2t 0119 0.144  0.153 | 0.059
VSR H 0.078 0.072 0.084 0.081

=PRI RN

161






f

[

=

¢}

F

i
o)
7]

A
()

o

H
o

|

f

L M= 71
A
X
=

=

¥

alEls!
(=] {o]
O L.

.l

HhE g A HE e

72479 Blu] -2 &

A= o] AF =
A A

]_

9 Aw A

HTwo—track) =

o

=

g
o)

|

-
—

o

=
=

AR

N4
Q1 MA|zAoIH. SFA AT E Hiel Zo]

2]
=

=

o] gi7]2

1t

T 7]

oF g9l 0f

J—u

k

H5d =L el tr|LE=2

-~

[e]
A g7l

=i

L Ao Bl Aol fa

3

S
a

—

]

_I,u—
jo

olo

163



W o N R
T EH
PRATITEEITY
e N %0 J e X or B ™ IS o T T
5 %1|0Mo*a w_ina7 GG
ﬂmwuﬁL]mu_le_:ﬂg_ommc_e do o T
° ) u_xge_e_/ O_J}_le#ﬂaH
o ny ]._.Ewre7A o o Eﬂxunn
u_xlﬂum_zgiwwul N TN il do "
_ g H_AI _— ~ U_vL ‘mm O_ ~o ~_0..H O ‘m_u ﬂ.ﬂ 2o — ,Lm
ygi_omwl owmwaq,mﬁmwie
:.ﬁ%mﬂk%%%&@@mwi%u.owﬁtmxj
ﬁﬂo L m__AJ_Auﬁ ﬂwﬂwﬁﬁiﬂ_@_
1&%&@%% K T Mo _o__oAlMu_Emﬂ
szgago?lﬂdlma?LLo_ﬁuﬂﬂqo oI
I yl11£1_%u:?1§mpwﬂmﬂdo
o e * o i R o o
o_eﬂobﬂédumamoi%ma,wutxﬂ ol_e_.%
o o Mo T K 5% H X = No .% ML Ko oy ofo T o R no
qeaﬁ@oaag@MA%n%améqg N
g <k < o ﬂo_ﬂlr_ﬁ_'u]lu_t Lt,w_mua_ Wﬂﬂ”ﬁ@mﬂmﬁ Jum__. o o Kl
qu_ibmgww%wmugu;a;ff =
o —_ ! _1..A_l_ iy —_
Wﬁﬁio_ﬂoﬂﬂomﬂ ﬂﬂATﬁﬂmﬂmﬂmﬂoZ_ﬁaoé o
q]] ~a N o N NP o) N v oEﬂE lo
MKMW‘mlﬂuunmoze,mooaﬁuﬂhﬂﬂwoﬂﬂ@ﬁdlﬂumm o
qo,m_xﬁ_.}t._:umo_eﬂunﬂoqdllolo .,I__A__A.DI. E_E
o W % T o o g ﬂﬂlmaﬂju s m,nm_.,rlu BB e
q_mb,]_ﬂ_ﬂrl mﬂ_e 5 PUI__.__o _ﬂ_,_oLJ1o
m X Np m N il o owr XK Iifo X Ofl
X B BT )¢ g X __@1}%05
i_uo%rﬁ_/_emaﬂ%ﬂé_ T = R fod
T N © Luyl_%} é:@o_e}r}qon E
U_.E ,NO_IL ~o Z ,ﬂAII U| HO OL _— o ﬁo ﬂn_lm it [e] ‘_|__O| ‘mﬂ ﬂ.u_u _._.__n
movoal.%x}guﬂn._% %o_ﬂxhgﬁo_ ;
s T o i o " o N i} SN xR rE w fu
O,ﬂdﬂ.”@_-,.rmﬂ_!_vﬁﬂ_ﬁ” — % dl
oumomuﬁév_l, c_ambxoeo}_eu%ﬂo_e 8r
uﬂﬂ_&pﬂﬂﬂwtowbﬂﬁ% 10
(o] .
aﬂzy_ﬁﬁ_aoao%z# 7
< B o B o 160
R

3t

r
.

W oIzl

=

9]

164



Faste. QoA AN Fuk ) A4EF] et 2SS obd o
TAE B 71ed 0%l R7HE 97t govt, 3ty ¥
4 5% BAY 219 49 olF 29U, A4 714 5 olv] oA
712t Fk FU9) A g Aol e &, 13 olo] WE mty
4§ PHE Sol AFEel At A9t wt.

stelgulol ¥l EA714(D0C, DPRE H-8ai7, she]- 252
Slgt Gk 7o o] 9GS fsk AR 2L FASL, E

Y EL 9AE AFACR BASAL 714 18 ARE A8

SHo steigulz HeksHs 5 A A @ AER 5ol e @A
AL ek, TP 43 A EY Fa 247149 AFAFAD, A
|

=UHY(I0T) & ol &3 o]8xt ‘AWE AVEHE' Y 5
g8sto st -2 GAIE a&Hor 245t 2o wiE
FE Adoke T A AgFer B = o oked ole
A gt Ao 24 FRl AnE FUEFAA FSA
A'F dABEe F400] 7Hed ALz HA
(B 5-1) ©-57] 52 SEIH|(2019~20221) : &S 0|2ls}
e, e
FE-ADIEH! 51 BEA 75 I Sl
KCERITARIE O x| g kg /OISESSA ISR IENS
AEAE 47 2 010l 23

K= MK 2R

165




o] HAIZoIA FHHA &2 A

o

i

o
)

s

B354 71, 7]

o] Al A

e

<

B}X]

oF
To

#Jo]7]7} 434] gkt

o

<Az

wr} 29
of 39

Ol

s

Yot
Fob WAL ol A BURA -

5]

kel

HAEE A7)

5

o

2 ook

SHA Al

siF-olof g,
oF2 ¥ AWANGA| @

Al

23]

gote

A oA T

i
ol

o

o

=

s
10°

Ho
Ho

s
0°
I

—
o

or
mo
Wy
ﬂo

ol

)
B
3
=K
B
_m. (9]

oy

ol

Br

o

o

s
10°

Pt A=) AR ol whebA 2t

9

ol T8

= g2AA

3

dheko 2

7S, o8

ol

TR

B

ﬂo

Hlo

Bo
o

L
)
T
ot

o

166



f

o]
)

F

H
o

A
()

1

L A= A

ol

23

i
)

N
=

ool tr1L¥=

1

[s)
o

H5Y =
Z o
=

LR A

°

15 24

A

ool o of O @ oK gy RT BN N M
— -~ == (o] _ —
CEGETwp ST T T meg gwg FED
AN TP S R B i TSRS
T hare BlRmadlay ©gvET 4
furs X —
GG R S S N G o
o T oy B T ) a oo Yo
B = o| kB oewm B oo 2 = WM TR
I T I L SN N R i RP clc
- Rt I N
o OoF ~ < = X Ho U | o =
) %0 b ~ mo R Nf- " of AN P o o m
g Ho Wno oF M,L m.w @ ™ oy Ea W_M =K Hmm T O~ ° o R S
5 M oy o o | o R ﬂ jo _.Tv ol 1H7L [e} isA N y - = _.E ) Ik
« %QL_OWTO%E%%@AEA%EW%WW%_@EL
. —_— —_ - — —_— ) —
- 0~ o = o K T o — 2o mK
w R O S
%w Kofr m_ﬂ my = I o _W = __.._.:_l mlrw | ‘M| > 1_,_A|1_ m° i e ME
T o M ™ R o - R o] No ©
w %%@%,&Q%@@ﬂ%ﬂj%%lﬂﬁr%ﬁﬂﬁ
of N o DR ey ¥ WL E R G
u% ol Woﬂmpw Mmoo X o B or &0 M oE B
_F gr BH 10r_o oo T W o N w RO o o oy o e
z_.o ‘_ﬂol 8r ‘w _.E mmE El ‘.EO _.T| ™ U.lﬂ nML m rvinl anr OM T UAIL
T B Al e A AT g WL
o = W ol %. m_. X oF % o K % o AH.E T o) T PE oy Ho E._
B m.T m@ AN oA . N H ~ hd < o ._Wn

o _AO o7 N 'HO m .b_l E_E ,Ao EL ~NH . Eo m° E._o ~ T° T O_
~ T - B I S B - B = R o o= W

- o T _e ~o __1% oF L a_e =K o D
S R oR oW oge T T o ° O o m oo PN T o o
K B BT M N B o S OE M oo wp T ORe ROoB ol X oF

167



o

o
-

B YA A,

g

Z_]1—X

27k 2gle] A4

9 gulge

EA
=

[eR)

o] A4, A8 AR 4

ol

jurs
1o°

.

__Av_
]
o
oF

ojm
~

“

o] 471 WA -HiE A

ek

ojm
o

8 OFH

1

A Aol

1
T

<= AA =

u, ol

L olgo] &

]
an

71517 9] o

=
O

2d=d o9 8 fiA3l NOx, SOx, 2&3F 3= (0DS)

o

i

st o

TAE YAHoZ F

=
=

168



[e]

2

o]
)

f

F

H
o

A

1

o
=

ohje}

A
HAR oA

L A= A

LN

=]
vlH

A o

_‘I

P, oA didE Al

=
=

2 5

[

o7

|
=
=

sfo] A1uko] uj
1:}-

E

ool o7 |2¥=
[¢)

3

1

S
o
o
=

= g

]

=
o

H5Y =
Z

=1
=

o
o

ot B A
AR, SR 779k

72

(E5-2) 57| FQ FTI0H|(2019~2022\) : AR - A 74

1
T

o

S0

]

.H_
o7 Hlth

=
K .1@
Ujo Ho i { M
5 o e 5 e
= O
= Ky ®l ol z g9 ol
3 RY — 1100 El 00
K- RO =L <y o
o e & = B
Kl Q0 Iy ugl = s ud
K i ™ K & o o K
Y 53 BRE: 53
<11 i [ 0
wymoQ _Am_lmu w.%w.t% _Am_lw
0 top AU Bl Do 00 20 &l Torl Bl Do
o X ~ ﬁ 6 16 100 X% = ﬁ
= ~d oK =] = = O = L=
= = e = = K o0
w2 oo m = ® N
p F o F Mmoo om 2 o w= =
11 0 war .Ml._ H._._._ bl of ol Y Wvl_.
L T £ o hIo@
N R LI ¥ k@ "
ES ST L W g o o &
N L] ™0 A __A_._| <
Bl N 3 Kk Bl N e
= U o W W
= =) K E u = - ~ zn =l = K
P S L X om = TOT R0
2T @ = = L z TFmd®
= o = Bow 5 2 mp ok
K = _ 0 oF =l = 10 =l W =
< = K 0 ° RE —_ Rlho o
K= o 0 % uw o~ ar ol il H_. &1 Ho =0
Pl K Foli| _ H K K LJ._. Kk 10 100 oK 80
o ol 2! ok ~N o ._q_lo 0lo .r._|._ K o
= o o w = = W 2l = & R @ m
= - o il oY T 0 Qi &
— ol = i (o] o ol = o = _._.nuv._ =
g k3 o5 o 2 doeT glFaof
m_ﬂ_mnwu io =0 5 __roo_m._m_mwﬁ_ B%ﬂ%@%
= K- = = b o0 0 KRS K OR = o oF Lk
._mo_x_.uanx W_ o TSz 5o
ol KO B U ol /0 100 0 o & Y R0 Bl Uy 30 Ol K W0 I ©
00 & X 00 o X I KO % X Ko % X

169

X1 KR 2R



3. OF HIX|-HHS KiZH Al £XIS
op

d0

3 Ot 3 TR Spor

OFA] AlmE v}Q} Zro| §ute] o vlA] vj& ;qﬂ =9 93l A

T P e e

714 "WRtog oSt 22 AAZ|HEERX|(MBM: market-based

= ='Q
A AR} o ﬂ’lﬂoﬂ o OHOJ 7o FEaEh & i &
Atk o= FABAITHIMO)7E ZA7FA AR 2 AARE A7)
W] F gt (Carbon tax) 9F AR HIAYECE oSt
e A= QI A% —’F"J—Er% Fute] t7184 HdE 9
718 A 715QY) EE3A A 485t E star =
= OJ-T%‘{-‘Z] “41715}73 7hA *}‘ﬁ e olE %’4’5; AF7NEHR&D)
A AP R F3BHAY 9 &8 FolT 4= Sloh
ob&e] 7laS BT A Aol lo] Hutd £219] Wiy A%k
Stal A A4 3 54, ZdiE = ARA SHAY Ak, A &
I} 52 HASH st AFYY A4 =9l A& Fol AHst
£ 'Aga Y59 Ay HES LEoforstth &, v ‘HA
A D29 59 A FAoAL}E Zo] A &7t =2
A -Atdol9] MRS HHSToEN FQ9 s =
skt 4= ]l

_\1

170



for

H
o

il
.

L A= A

=

23

i
)

22
o

f

Al ol Ao E = vt U

S
=

20039 Ad "= di7|2 A4l

FA 2t

-

T

=

H5d =L el tr|LE=2
()

o Al =2

=
=

=
d AHA

2) 71E Hy
=
A

ot

E

=

O op oMo K T g R o oIk
== = |
pHEEET T e w B ® oy B
I S L G R
o = N ~ o
azEﬂugmoiﬁ._oﬂuoa%e_e_xxOxOﬂu
PET LT YT oo x X P
._@oﬂﬂm%%ﬂwﬂ%xﬁxa_.%ﬂeﬁ
Of Zf ,mwl o ,_“v._ro N ,LIL: ﬂ.—A 1%' JH o . “Muﬂ Ly
FRENGE N R ot bW
wou_z_éaoaﬁWLHAE.W#EE}EL_@A%A
wﬂumo%b_hﬂ%dl@%ﬂwl_/ﬂ%
S e i R ol o = NI A«
i o~ @. to X 5 m.,_l 0 o
N TRCA - S AN I PP R
BT Xk By Y T ooy w
O._ﬂﬂ — K = o X
R R o Sl A IR
R O E oo OF B T by gy
ulo oS E R oy ~
I I S OO IR - S
= W o ®o M w2 | u
Ty dgis 80 e i w T
== _ +—
A S T - S S e =
S o N ..AO_,_H_OI o] = )
PG TR ey EMETE IS
T % N W m o=z ™ g o O
MY H WD W E R s~ R
T 7o o o
G AU TR s . T o
e 5oy ao BOOT Of o BK X R BT
& o 4 5 | ur X o
X Mool Lo M RoEr T
TN E OB TN N R T o o o

171

Feb ofRk, AA TAEA
g A6z e ZrETA

d AHAL dredEd

Sl o
=

15

LY

=
=

3

7 o)

A FA 2
s Al

o =

il

I=.
O

A
W, A42

=

g7

A A=A <

3

A

A
&l

Ll

=
=



g HEQE 3 ve Ar 44, 92 5L 949 E44e
oFsto] LA7kA BET ARA] Fol A AT ek, ST
FAATL AN MO SA7kA FEEIE 2 A o5
wheba] 24 342-9] BU-ETS(Rd 2A7ks wjEa A w)e] B

& FEsty 9o, Seue] 49 AT frledEd WEY §
Al M= Aol iz viFo] A ] AT RES A e
2 e W, b 1B Y WEF gEEEY 24, 91
A7 AR AH Fb-she BF Hobd] 2714 wiE Ag A
& 9feto] A Atsle] gH Yol SPA MEH O ANt o b Rof
o o3t Al A WEELAt 7] G Y AgAES] £
F72 FENRE AHY A0E Bl

okge oloh: BE R, Ad 7¢9 IHHE 2AVRA WiEE AAR
A A 7171o] Al ZiEE 20209704 397t HiEEE S
& A%, sty R WA AY AR AY g 2 &
267H AFol i FFF 3%s F3oR T2 Fct.207) g
RIb SO R 97k oF 1,700 €, 202097H4 34 7F 50009

9 145-4 IS gl Solo] disiA =5 st Qg WS

(#5-3) 387| £ FZI2H|(2019~2022\) : THe &
ST ALY A
B0t 00! WX|-HIE K2 AMRIO| 22 FEIS 25t A SOt 0
X 9% B mefof B0l G U199 PSR AN SIS BE ghorpi
¢ B B2 2ot SRR 00| LIS 7 IXS BE SR 2 HEH FARE

Atz KA 2

207) 4£(2018)

172



f

ot
o}
s)

o:

“

H
o

1

H
At 2
-9

=
=

54/2H
EEER

=
=

L A= A

1

2]
=/ ]"6

A=)

2 FAHCR 1

=

23
=

[

o]
=

=
T

x| 1
=
=, 9ol

AAF=O] vlH|2 H

A
L

=

ol 071 S
A 297432

to

o

S

[e]

Jat-4dure] 7o

o =

T

5% =
= el 7]

[e]

e

o

]

L=
=

>
=)

HA

7 A4y

A 78

T C ooy T
o ®e o =
w < W e
_Ll,m._l L._.HLH
o — O_ 10° iy
oo w B ' ®o
T I B oo
WE T X
o_m_.ﬂ L_L%ﬂou_é:
S I
TN ﬂuwﬂa_emx
o o oF W oo
_ T — B - o
s . 7_zd|1w|
o) o=
B T T of o
~ = % @
AR = =
o ooy o .
WX ox O M K- oo
ﬂLmﬁimzﬁ_wwqoL
g X XOE @K EK
of T B Tw o~
N op Ay B X
TN o E P
] SN S
o B ool m PR oNr
ool o o B Y
]M DLO._ ﬂ
o % Uo g o o
e N o Mo N

€

173

o,

5

CHEREE
oo

=

=

-

1

H

K

[e)

sl

=

A 9]
g=.

o

Sf/d
S 7]%

8}

3|

&
o

T

o
il

EJojof

i

sho] A AR 2

=

g A

L 3T wsls 9
8

Atdol =AbH o B 5

sttt ol&

5

=9 wiET B L9 ARE JEEeR

al
SEEED

]

L

ol 48

=~
=~

ol



il 78

5

=1

b

—

o] AAE

=

o

M

7 734

2

kel

A, 2k

[}

o 39
=

T, SAOl 42} AP S 2731 AL 1oT, ¥H|ofE

5

o)

(s
(B 5-4) 27| £2 FTH|(2019~20221) : &t YL

3floF

7
9]

JE
2

S R~ 4
gn m 3| 3| m.o
z B < Uo i ulo o
= 3 T X3 L
o x ic B0 1o B0 &
g &£ HE gl gs
= R F R B RO n e | o
Oy 0O 0L s FF
= OF gy R0F ROF RoE o Ho
Ke B RInoE B R DR Bl | @
QU ol dl oy 90 o1 Q0 ol o 00
1o < Eﬁ _.Ny e < TS < 5 _.__: ﬁ._._u ._Hu_._u
OF D H M0 DR IEDY T 0w
v - W ] )
1251 i ol = o o
SO T FE Fho w &
0/ W 507 qom™ goel AU E EW
1S <X Frog T [ oS = =
RO ~
_MI K H0 il
= = 80 .__u._ N
__IAE 0 OHl .r._l ~d
Low B K
ol 5@ oy K oF ]
oF 70 __Al_ l._\- Q:._ o =
ol e = — r e
or io ng = X Q ok S
an QL oF = = Bl = = =
100 K K ar =< oK
2 m A LH 100 i~
=< 0 or ﬁ:ﬂ: o = 30 oY o1
Rl % & 203 e o B0 <F
= - <+
g B B RF w25
— - i =
? g @y A LS
h R o Wog RO Ko w
! o X K ™) = o = I ol
= T = D R0 ol 1o M o] K
i) il DA_o =3 o) 100 A an N A/_.__
@ P oam iy I R IF
o 80 W 0o O M_f I E i [
oo NE ol ol ol < ol 80
100 & X% % & w0 X 100 100 K4 100 Ol

>
==

>
-

A

X
o] tole}. Hol Thet AlmAAL &

2
[S)

o2 flet 3= -UiSHA +
i718hy B ol whebA]

o|-C{

4

(<2
(=]

1) FUEX IS

174

=PRI RS



o]
)

ES L Pl

ol

H5d =L el tr|LE=2

il

o

e

il

A Ao A o] & AHre] £2 H7|edEE

il

=
oj

(@]
=

uj e aAeo] motgio] ofg

o
o
oji

o
N

o}

ﬂmo
~

g

P Ll gale] SRR

X}
T

ek
=]
S

RS

ol

kel

Jato] 771 o

22

-
T

A

A7y

2 AHgIPlol Rt et o

Xy

Ll

=\
oy
B

olt}. 27} 7] @

o}

i
B
A

=t

3 ok,

o]
"

]

.ﬁ:l»ﬁ

A Ao A HE A

r d
~— T

oA 2 FAEE

o
=

%

4 ds

s
_“OO

ASEREE

R

o] HiE A &=, Hyoprk

s

71 S 1/n2 Yol A

3

SHAg,

A gt

st 2

8floF

O

(0]
—l]-E

713 @elo] opd St Xpelo] 2y Ao v

A7 L 24 3 dlole] AU FH AA-FHB

A HES

=
AoMe S 2 =+

3] shitol

27

Z+A19] AU (Resources)S G220

=
=

st ol

g9

A Q] EZo]

5t

_?/'I

175



A
nn

£ @927

32

O

) 74-7)2 3 o]

-

fof 2

o

91209

P

~
__OO

Pjo
-
T
[e]

7!
T
)
oy

=
S

k=

-

SN

°

ol H|

A
| 22 SR 0| OXIX| ¢4

[

[

P
T
L=

}.

A, A=A

stet. o]

9]
oo]»tl

o3
=
1

=

1

ol g
u

=
=

}.

LS
a8, =ER, xR, VIR, 5

o

b

3
kel

3

=)

&

¢

9

|

2]
=

o

t

b= ‘DIMEX| 27 E2HE(RD) 2

|
K&,

R

1t

]_

H &

S0ILf, =7H SAM LERLE

<]

N

B}c}.209)

=
T

°

9

o

J

A
=

(=]
(]

=
0| &
=X
=5t
o T

o] Y7

sto] 2 A

]_

S
ZESLE

5
ol g

FelolA] A

a rHgow
ges

A

Fe

7

HEX OIMHX
e =+

oA FeolR|( el

~
H,

0o

T

k]
R

A2
Oy OO

‘OT’]

q

tol, Mepsos Ay
X

(b3

o
=

Ie

x

%

pa
o

olo} HEof A%
HAEA] e P o A

(1BS
176

dx2-dAAAY

kel ek

7
=



|

AHbE =W oo o7 |2E=E S8y H M Huget

=

r

2) S0t X|o} SEH-a2 H2AHO| A T Fof

ot=d] =7t BAE dolAe Fit-dle EFY 542 Atsto]

A2 FRF7LY PRI L FEAYL FA olshHAL, o4t 2

487tk A€ = 9
(ESPO)9} Zo] 3t E= SHOHOKASEAN)S| =7+ o
I, Be FAMAZIFIMO)S] obA o

47T =S AL 5 Ut ol
_"

7 gAIOIA FA) A1 eJxt A B3l A
o ZFOE oS MIYNIL T YL SHste] i
o

2 ST & e AR, ol Ht A=V Bash Aot

(H 5-5) &-F7| FQ FXIMA|(2019~20224) : 35 CHS
ESd]

7 Afg =
SR-SIBHEA| T 2 TS I3t A1 /7|
A7t # BRI SHRIBFARAIL S
% B 27 B0 TSOIRI T |2 i S 0 FQ ] X B S IIRA Bl 32 ER
ZE 2 Bt
M2 Q 59t U SRiTA| ‘S O|MIX| 2ajne o2
a4 27 SHRIMAR BHRBRARANILS
% 7| Y e S S B0 TRIRRIe] 7 [ i X BER 35 FN T

Sgd ), "L ME O HA] SR, o 22 HE 2
=
S

SE20l/+0tMRKASEAN) S 812t 5ii2 £0f XY

EEE N AR

X% S20t HHETIHIBHHECA) 85 £ &, SIS S0t ZE

KRR A -0 =2 O EA -0 O [2FE THE KRR [ -SSR =/
Mg ot SSUSHA = SOIBAL

K= MK 2R

177




49 AAE

g

J A

s
o

52 R 27} EE A9

§j—
=

g Ao 2

2

kel

HAgE 92 et

k)

o

]

o%
4
T

<

=

e 55 A

ol

wjr
"

x
Ho

=
[

S|
&
Ol k&

ol
=~

Al

{eCER

1
| .

OH /\‘]——-

=
T

5 AElA Bokede

371 9

5

o}
HAN o mlH],
2 e

3t

9

L

T

A

B

A o A e

F4°
N

oo ujH|

o]

|
™
A

) .

o

HHo=z Y

]_
Hil

5

|
A
=7}

437}
s gl ol

ofd] #e| 7=

Hdel
3

1=}
L
}\O

H]

u_.m

(@]
i

A
S|

A @3 AJZE 7F

[

S

=

Pl 428 4 9
b ol s S

°

0]

JiH oz ool

= A

A4 A7 drel 2204 A

]_
9314

o
’ c>O~'—L_
=
=2

off A A&z g

o, o] A= 2t 4

OZ]aL Qlof, ¥

=
T

foi= o]

&

g0 3o A

ul-7 g

fof.

9

oA 740l Wa

—_—

9,]1:1

1)

jo
e

N

]_
AP R AIEA 2 ol

g

5710

HF Y EO] Hl

=

T

178



(B 5-6) &-&7| F£Q FXIH|(2019~20224) : D12t &
@

ESTIV eI
SIOH-SIREA| 7| TS 2I5t 2Rt B2 202 25 Y 2 -
¢ 71 3 s ST 2T S0 TRIRHRIS) OV TR S, Tesor Mt i

= u
DJBR] SECHE 0f BE 2T Te

X1 KR 2R
H2E HMZ 7HMEor

QA AN ALl sk} 7o) @A) S st o7|3k4o) Ao
UG AFS FHHL Uk WEDA AL R84 12,
s 8 T8 BA, ol uhaise] glek

A TARA R 71BN, ASIRGTES Be)E B
o) Asha el AH 9 J1E Yo Agh Peroe] A Y
YL FYAIH F33t0] 0lF Fo) A% U ol eh7]
7 B AL Jet S S FEAZe] o] B
5 U 71092 e Azt e Awo

S 71 B0 AuA g 199 SH A A
Ao Bt A Bt FAZog g3t ot Ao st

179




i)
i
flo
ox
4z
rir
ot
=
-4
419,
1o
(o
o,
il
fu)
N
>~
i
il
>

_(‘)_lt‘
4
30,
i
X
/_E
>

FAenE ot o8] Pt
QIek. whebd Ff et o709 el @ Aol T W A
WAES vilo] SAHos ad,

H 5-7) =L YOI L7 |2 HS=E HiE K- BEIMIE 7HMS IS BRI ZH|Le!

iz F2 U8 Cihef e

50157 OHUYAERL T ALT |2 R

oL - -
2|2 of3t YAt SfTt=ut X|eis H14E 2 H36E WE(E F7h
o-l= Tie = = = = — - _
7; al AHO| SARttAREE QIT YT - T, H TARIZANY Y &t
ooz = IA ABYDRE 5t 7|2 BH X

== = O oO— HT = Tl (L
ZIH|2l Hetat S g
v

180



Hb5%E 2 &2t f7|¢Y

=3 BRAEY U A=

>
[an
[¢]

fefor

I'
0.
r

19t 0712
HiE TS
95t 2HT
oz

oot

]

r

NEREET
o=
He-2g

y §_}

N

0

Ab

fhil
&
E
o

fo U

¥

|0

2

i

ETYIE]
Mt S SHUAINOIML 7|2
X U2 APY TR K20| 27

2%
9 2| ORI UL KO
E

7122 HIRIOIH X2 |
59| o2& Hof

S0 L 07| 9 BHE 315 Ifo2

SHUHEIAE ZES et
2| 9T 2t
SOISIMEIRA 3 5 2R
817 212X A
U T U ME S Y |2ESE
o HiEE JHHCZ Mgt
2o X 271 0p
HiERSI| O|s RESH| 2ot
QIMEIE X 27 Ot
U712€ HE Xge I3t Meet
2 ZAgE 2.
ML MASYIIES X
| Tlerg i} 2gat YE ot

CHe EA=

1
ol

oyet

e

|, MAE W =

>
2z

Mo
r
Il

-

SHHE | H22X02 VNS E

SHIH7|1QY MENZAL 22 £t
TE M2 28

rsfor | H22X0|2 = 7|Ef
AT HAE 5 Hol At
g LR A2 22 A

H132% 100
|

_,_

Relo]

1

ol

el
10ty

o
0ol rio 09
L)
rE
[

© o

El
it
L
=
Hu

|
N

r

=
1
N

ool
g
i3
[ -
0z
10 4
[Ralip-]
nx 1
oo
o
riot
oY
el

o 2
0 1o
o 10

=l
for 02

El
il
Hu
on =

0
K

S 0%
cl
]
1o
40
40
rt
>

=
Q'E
NE T
q2
4
=

1009 09 r2
ke

nx
]
rr

0
r

2 To
£
e

1 1
eliggell
NN
mo rk r
i
I
To
1= oA
A \:0"'
r|r0='£|'
-
p'u

ora

o
ol
=
T
>
o,

ro g ok roh
ox O

02 IF
[

=
m

[is

4
R =
P>
0ot
>
X

=

=
N
fon ot

ol
> fo

rol o
0x

E
L
—

>
0

Rhi: KA &b

181




HA| =

1
| .

718 |A 875

O

‘([);I.__
AF738A

=

=
=

= e H7129 i

L
._OO

olc}. gelte}

] ggh
x =

5

Ea

Gl
7

o

o

o
oF
M

o
ﬁo
)

o] gt

=
[e]

A7) 9]
Aol

|

Y

1=
T

Zo
71

A RIZE

3 o e AFAEA, =2

~
_“OO

hAo]

L

7S

gl AL vt

[e)

4|
3 WY AR shed HeEn

ol
=

1=l
=2

FA A

th 5 ¥ A
l

o]

1

o

SFal

o

v o
= X

d

wjr

14

o)

=

o

729

1

R

S

°

i2018. 9. 11).

(A1

pS|
(=)

welY T m

ol
=

2018. 9. 11, Y=

IR e R
3,

Jut

[l
]

I

o
182

210) LIS X29146

A



f

o]
)

F

H
o

1

A
()

L A= A

ol

2 5

x| o
= o

10| TH7 |RE=

o

o

S

H5Y =

T4 olg g Bl

1

5

A 2 A4 w2o] BEHOE 2]

L_L‘_mﬂll o =1 TK B =~ T T
- - g = =K mﬂ o CUCARPI ofp & w Mo T OB
Wo,mﬂﬂ &w]%QUEHMTHdAT_Mo_E ﬁﬁﬂw_ﬂm_uuﬂdq%dl
_ KO X _ o ToR ~
T = N N 2o o o FLM%X T
ol T L.U,Dlﬁoniﬂﬂ]n_ o X W o) 5
JoH I o) N oI 1o_ﬁ ﬂu.o o O ‘_HH._ = Z.._ . °
_nI —_— Hl__ — D_ﬂ_ S XﬁA

BB o = g =g B
s B s} O_Emﬂmﬁoi% aﬂﬂ&: % & o
A A Skl CBEEB ot
RE bgTIciERIT oguirog
OI_EO.mﬂmHJ‘mHﬁZﬂ”JIﬂNO]ﬂ ”_I “W;OE
~ A qﬂ__,lol < o o o ol %o A %A_. 11___% of = ol ~ u,_
= Ho o «r & NS, TR AW ol &R zm ©

o o IR I ~ TE No o me O°
% _MH =i wrru o 73 _,ﬂ N N o PR " :,_A._o PJ_VM = = 1
o — T ® = < WX (e I
%E_emo%&%%%mmﬂuﬁﬂ%%?k%%ﬁ
ﬂﬂafmuﬂoﬂoﬂl%@uwuuLuﬂAo_eq_olﬁo]Wx
WWMUT%@R#@%W%%O_EHﬂubhomo%ﬁmﬁ

B B gy OF ﬁoAuTﬂﬂoﬂﬁ_é%mMﬂ_/m_x%R%

S EETS TS SRR ST ] ST

™R v &L o — ¥° — 7 o © =

%ﬂﬂwmwouﬂemﬁu_.wzuo_emﬁﬂﬂ%ME%MW%
oWy gz X g B o ~ % ® o

ﬂ.o._dvma_zﬁﬂomﬂ‘ = ® = & Ei X o
20X oy o= TN s B o "o = =y

B N = o Fm AR R T g me om N i

g o g TR ok R R = W o Tm o =

W@nﬂ%._om,_g_owr}l%ﬂyoﬂ__oLtL m ©

L LawwrrgEea8 BEEE LY

TR W T MR W A o WO TR

K R B T W Mo T I VIR

183

1&AAeEe] E oo

o

o]—



o
T HiE 7IEe 2A5tY LESTHIEES wiEt AHA42),

o] gA7|#e 253 AHAS

184



>
[an
[¢]

Moy =L oo t7LE=E &elgH H Mx JHdet

s
0
I

=
)
N
N
I
—
W
o,
ol
ok
1o
o
18
H
rlr
—
2
=)
O
3
ol
el
L
é
2
[o]
ok
I

T4t HES A,
AR oSk o Hol =2 7] ed=E

FAZANA Lot7t ol& S543] odste AolA
= A5 T WA 27 (1€ =°1, DERAYE vF

wpebd efubete] Aol ahak 7o 1 At 5 ﬂlﬂiﬁ%@ﬂ

T JJrEl‘?ﬂJ TARGANA 1

Alam S @ o ow& 72

ol o

185




A

< A (DERA) &

#,00u T by

J 0
ZH

s
o

EZ o= TorXA]

H

)
ox

R

,wo
Ko

3

=

o
%)

]_

LS DERAY

T+

—

oA mg 3 0] Q

)

o

ol

of

B

T
ojm
H

o

il

q
N

1)
5

o

o

—_—

N

wn_wo

ol

B AR, o

s

2~
T

%

f

il
£

o
R

\Ae, 227}

u}4) 2. uje] DERAS} Zo] ofuix]

s

S

Fo

o
.

Vg vl &

AR oA 5 5 AN

ofe}. e} ofu] AAEH

A

1

o

ek A 7]

AAEALE A

=
| .

ek wheb @ Aol AE Sl E

og HQlt},

A

kelg
=

o

211) SH0J0i|LAX|(ZA: 2018. 10. 14).

186



f

o]
)

F

49

4t

A
()

T

1

L A= A

1 Az ]

-

a

2|
Zo
2

i
)

[e]

9 H71ed A REEE

Tl R

3

597} 9lt}. Yo7t WA

xo) il
=

H5d =L el tr|LE=2
o

Aol A=

o

1l

e}

Akl o
= 3%t

1
T

]
T

=

7
o

°

|

=
ax

=
R

|

o]
f5

]

*x

A goldol wet ol 93t o

HE

=
= O

N T e D e S e B, O ™
R B o W ool w W om B g 71
T oy F ool T Y BT o — 9
L_L T H 7 0 Z]_ KO = o) Z.._L _#o.._
EO.IﬂL] O_EXO@-Z ,qlo._‘_ﬂ._._ﬂ,l_u],n.u.‘_
oF T T Illsz_l_H,.r_.Hl,ljuo.A7_y
G - M. GG SV TR SRR
TR o N o T e o o R gL oo
Ton X oo HOE P R o) w B O T ol
q_.lunu:ua ﬂﬂut@;.?%@ﬂo%%q;]
ﬂAﬂwoW_MﬂMl.quLanEow_.E,aled:i,mdﬁuiﬂ.x
woq TR e gwe eEREd 9T
=t EERIEAET o s SRS
FE WL T TR e Lo o O
s X8 pxERREEEw L T
FEREE RN TTE g 5 oo b
[~ = —
a_.o_eiﬁﬂmoﬂ7mﬂxﬁ%ﬁomﬂwte1ﬂm_ﬂ
ee%o_%r mﬂmaz;w__.ﬁom._@h,_}._x}h
P =i PowE N
T = X T o B ~ <R oy o o
__ﬂ ,_ﬂorLXJ.._dwl_ L.E,m.‘u_/ﬁoﬂlrL,l _H_Z_:_H]
Femm » o B %% o RGN B
o ° LI G N N o
n s IR s E o T g Tyl
M T L B L
wb%ow.._gmowbiﬂ%%meﬁmu@ﬂo T
o Koy Py oo T M LA N
g I TRV i R N BT < i
il ..AO U__A —_ H&E —_— 1_.NO ﬂ._lm [ _#o.._ 1_.__“_
jo um A_l A X O o oM = K ‘_H,H._ . RO
BN - BR m W o N R o W
T WoEE T T BB AT b T T o oo

187



d =

HFL

o]
=

=
=

F87HERD,, "SI

e AR 5 2ot

Io]

Aol g

3]

e

o
=

Bqom d2

l¥ed Hefs o 2ot

rg

P sl A9

kel

7} A

ol

)
o%

o

JEEREIEE LA

5

v 7} E40

o

A

g g7 =] ¥ & W8l

&}

ohjet, TsEel

j=:]
s

(@)
o=

o= ddEd.

T

ol
ol

188



A A

R

4E o

M
R

H1E

FRAA =7 Hr1LdEd wied SA

A

a7k a7 AL . ofof s

.(:D_j__

A, Lot 94

%, Yot QA% A4 9]

= %

L A=4 i

B
my
o

O o}
—

kel

=AY 71

i

St leole, =9 Al

B
Y
oy
ay
m

o

=P
1)

Mo

el

5 AQdol mebA FA

o/
"

o W&

g

ko] BRo gz A HALS 9] 7l

b 4

I3

AN

Uepta gle. ol

189



)

31 9] o o
1 R—="1,

S5 %5

=7Fa}te] adtEoz o

A AAEe] B4l toprh

oyl
)
B

o A

S drledEd HEE A

| .

L

:[L
2] fi7] e

1 9

[e]
o

5}

=

°

24
A,

o}

REN

=

=

I

o747

=

A2 A =<l

A7 BAgo] H5d

339 =
Hololo g, Aol

~
__OO

o}

—

O

Xjo

HAg,

of

A, ml=,

mhots}7] 9]

ol

el &

o

A B 4, 293 FANT D 2L AT

ol

Wogolog 72

3}

® #8232 2 A, @ A9

A 24

o

=K
e

SHAT}.

.x%ﬂ

190

A



olojA A3 A= AZlo] I FH E g HetY H|w
A (Comparative Analysis)& 5ol =

TEEANGA, FUEA, 4

[e) ) O v O/, %‘
(Het, A571E 5, Rzt olsfEAIFAFE S, fe2d 5
A27F 158 = ddez ARt A27F 2299, e AErte2

=
H 239 BAEE, © #=-EHE AT A 2 vH], @ 9
=z

A= uH], @ 7] 45" AgEA 2

9 HiE V1L dEd A, U st H S e A 5 F
1=]
B

3] A9 S0z BEFsto] AES

212) = MOl 7| QG2 A s M- 22| M= JHS ffet M2/t AH22]9). 2018. 6. 25(F)
14:00~16:30, er=od=rLi2E 25 =0,

191




=

()
Hal, fiAd ez A9 £4 370 Bore] A4 F8: H Aled2

4 3 AR GikE Ay S8 " A

AE7}

HHAA 7= 3 AoF e &A= YEET. 3 o

%

o)

ol 7V &
R ERR

=
=

f

=]

237 =ACdEr Hf

Bo) Arjd ZRE 9 A

o

5}

[e)

= A

2 5% o

HE A1)

4
e
K
B8r

—_
o

=
_-OO

~—

o

e
‘8]
T
o

—_—

_XL

JEREERE

o

3
%0

s

73} Hofel

i
Hr

__OO

S|
=

24 7]
of olziee 2

A2 Holth Hardware(E38] & 7]HHA|

‘I_

L=

-

T

5t

°

= e

<

~

O = Software(H| = -9 7|9 atA)E

Ho|1 Qo Software(A|%-

=

HEH F2 F24 7|9

P e, At A

)

=
(0]

okl @

A}
=

]

CERE

°

o 24

<

4

ol

T

192

A= A



6% A2 U HHH

ojzgt A dit FEE 4 AFE EUE o, A5l =
U U] H7| dEE 2 WA -HiE A At A 9 A=
8-9] o]¥3KHTwo-track) 4],
T 3 BA dEEt @ 9 W
o

2
1o
of.
o
o
@r
_c\)_(:‘
d

27 EHHH

£ A7e] A 27 ¥ KR 80K 4 ek $A1 gu
299 B3 9 BA|, 1 A3 P9 £A] B A2 AGAl0)Y] 5

APl soket 4 Gl 71340 e Agile] A, ol
ko A7 L ogue B VY T A WA T 5 Urk

A @ 4B A Ale) 870 o3t T} A9 A5

o g4e BE, olv] o AT 5o A% Hole T gut 9 A
Hofe] Wz 0.8 BAQ] sjZo] AFe AFolct. olo] AAHS
R I R R ER T L S B LY
2 A% EE 09 WO AIt @50l BYshs 54 7]

o] A7t = A|A7} A5 714 - AAZ Z XS] tifA]

o= A=

|

X
=
A

=

o,

Z712Q] B9l AEsof Tt} ofgd gut 50| EAA o]t

193




ohge ofzof Hiel
A o] 718 B
of glom, SAlo] Ao £ 321E 9% A9 njelo] ofgrhs

IS

A
|
kAT B Sk T71 AT B AR Setsol

Fuk-gatzalel B A AjAdolgts =7t Wt 42

Y % FRAAE FEStolof Ak 2 24 7]

AL Dokt 249 7159 ARt olFol f71H 0=
2g3to] AUAE £2T 4 YES ook k. olgh EEo] ¥
Ao A% F 0 Yo L FUEAES B 0)AeA el 70
2 49eka, 0F WA U NE ATE AT RAVI BN
A5 72 3H YAGEY 5 RS- AWYNL wAslop Ay

1 =
AGARGA] B Fetg=2 7 A AAY ZE 9 G- Y
=]
=



KO ORipd

195 N\



PARA &E, TH2A =437 57E AlZ[8oR) ), 2014.
=HEFIeH, M71e AR 2016,, 2017.
FESNGT, (=97 A=, 2010.

, TAIBAR A= 712 A2 (2011-2020),, S ES YR 2A] A 2011-4
023, 2011.

A, Mol EgAl Zdetell e 2=t SRR AAF L, 2017.07 KD
BAFA2-8Y, 2017.

2940 23] 243 Sfef, T WEResle A8 % AR A7,
SHofpA e, 2008

S0l =41 92.2%, vl =70 siafo] S8kl Q14 : 2018 sieF
A ZUQIAZRAY AX} KMl 554 VOL.80, 2018.

"bAFS] MR ErA Green Port 752 A3 HZ BA| ), A=Al =skw e (2),,

ol
ot

2010.
HE3], T g o] sfe-AAre] vlAle A1 Gl Tt A, T3
Sk, 2014

A ok, TuIAEA] e ST, 2017,
AR esd, MdHre niARA] S| Al R A, 2017.

&1 0|9, TAHPS] A TS st =9 A4 ., Social Research Review
29(2), 2014.

196



2007.

X

3,

A

7iE, 2009.
3R] A)234E A1

el e

2~
T

Al

A AHAE

=
=

gAY, " )

-0
R

A

A uIA7ZA A

3ol

AHIPAS

L

s

ki

Sl

2011.

o,

S

1

o)

o A el

7| ed=d

=
=

45319, F9-2futet Al vl

ST, 2016.

(2018~2022),, 2017.

R4

o]

b,

$89 H14, 2013,

3]

% £

GREEN Port

AT, 2014,

73 =R

0|

y 1=

2012.

<

AT A34d 3
A S AAEA A, 2016.

2L,

H}o

A

Al A

=
L

gl

ERLE

=k

E

i} @
s =
® <
NS =
o~ \9 <
X = b
A il
m;% o
N
7o &
ooy

ﬂnﬂl |

LN T
P P I
fuze] ,m.U M du
RO of 0
= Eo = N
o — o o
o b &
. == _—
mm% RS
L
Ea T

197

(2016-2020),, 2016a.

3]

+4A

3]

712 A

[l
¢}

2} 4

TR, 2015.

[¢]

Hg=At, TAlI3



Eol g SRR NA BF/d AL A AlLE SPGB RAF AFGA]
FYRL =1, AR, 2016b.

, TEU AT ] JgRd 9, 2016¢
, TRt AdEE I ARA] A3 SRR, 2017.
SRR, A5 B HAS71ETAD(2013~2017) ., 2013.
_ 2ATES S A 23 AE 713 =7 g 2 A, 2018,

(29 23)

Diesel Emissions Reduction Act of 2010, 111th Congress, 2nd session. December
21, 2010.

FOBAS, “EU Sulphur Directive 2005/33/EC Frequently Asked Questions on the
‘At Berth’ requirements’, Lloyd's Register, p. i., 2009

Kyoto Protocol to the United Nations Framework Convention on Climate Change,
Dec. 11, 1997, 2303 U.N.T.S. 162.

Paris Agreement (Dec. 13, 2015), in UNFCCC, COP Report No. 21, Addenum, at
21, U.N. Doc. FCCC/CP/2015/10/Add, 1 (Jan. 29, 2016).

Qingdao Port International Co., LTD, “Sustainability Report 2016”, 2017.

United Nations Framework Convention on Climate Change, May 9, 1992, S. Treat
y Doc No. 102-38 (1992), 1771 U.N.T.S. 107.

U.S. EPA, “EPA Penalty Policy for Violations by Ships of the Sulfur in Fuel Standard
and Related Provisions”, Washington, D.C. 20460, Jan. 15. 2015.

1340 UNTS 184.
42 USC §13201 et seq. (2005).

198



BHRZHRR P =, T ERWIAIE 22 Y5 ARaE R T, 2014,
FCE R e A YRR 30 S5 2020 4R22 SRR,
P A ORER I SREA )

ShAk, e AR di71 9= HiESAT Y 2 Rt (LEiz
BAVER SR TN A R ST G e O S 5 a1, 2018. 12.

Y& TENF, BT RMEBER "PORT 2030, 2018.

N

(QUE Xi=)

718E, TRIAITSAN 484 et Hebd AP " et=rd, Al

FES=F7EO 2, http://www.kyeonggi.com/?mod=news&act=artic
leView&idxno=1499973 (144 : 2018.10.14.)

SHSF TS, "4, http://airemiss.nier.go.kr/mbshome/mbs/airemiss/su
bview.do?id=airemiss_010100000000 (AA4L: 2018.8.4.)

SEIU TR RAE, TEESIERERAIC L W2 TSR KR B L HEBER ),
http://www.pa.thr.mlit.go.jp/tohokukankyoweb/case/case02. html
(AAY: 2018.10.15.)

FARFAA], 720171215 R L APAA| A vl A HA] A7S 4 7 T FeFA |, hit
p://www.busan.go.kr/pr/photobodo/1204509 (FA<Y: 2018.10.13.)

AYstol Al FEEIL hitp://www.zjputuo.gov.cn/art/2018/4/24/art_1423532,_166
33066.html (BA1<: 2018.09.30.)

T ISFATL UGS @z FS AR ARZERD), http://www.wti.ac.cn/ (FAY: 2
018.09.16.)

QAP AR o8B, T 77 v —F,, http://osaka-senka.seesaa.net/artic
le/151566701.html (AA< : 2018.08.20.)

Q FSIubA| =R EEHRTEEHE), http://www.city.yokohama.lg.jp/kowan/
basicinfo/plan-unei/k-26keikaku.html (A4 : 2018.08.20)

199

Xt
=1
al
=]
=
el




UEIEWEA "FHs  £EEF), hitp://www.mlit.go.jp/policy/shingikai/
index. html#scroll3 (Y : 2018.09.30)

, BRI, http://www.mlit.go.jp/policy/shingikai/s302_
kouwan01.html (A< : 2018.09.30)

AR =& w54, "PORT 2030,, http://www.mlit.go.jp/common/001247413. pdf
(HMY 1 2018.09.30)

e

E ZEWEA, http://www.mlit.go.jp/kisha/boshu/boshu49_2_.html (3
A+ 2018.08.20)

UE e-Gov., http://elaws.e-gov.go.jp/search/elawsSearch/elaws_search/1sg0500
/detail?lawld=346AC0000000070&openerCode=1#1 (A4 Y: 2018.9.20.)

T =27} 7 32 A AL E2E, TANES © GB 17411-2015,, http!/ fwww.
gb688.cn/bzgk/gb/newGbinfo?hcno=0DD1B15ED1C67E8829C34BF87
CC5382C (MY : 2018. 10.15)

S A5 TREEE AR =, K, PN (RORED) ASHAHE R
X524, http://www.gov.cn/xinwen/2015-12/04/content_501993
2.htm (B4 ; 2018.10.15)

= AR, TRTHIACEIRZ5MHOR] S e 1R 7 ST R % T
HEEHPE)EAL, http://jis.mof.gov.cn/zhengwuxinxi/tongzhigo
nggao/201402/t20140227_1047811.html (A4 : 2018.08.20.)

S, TSR, http://www.port.org.cn/topic/1_0.htm (AL
£ 2018.09.30.)

Z= A= http://www.msa.go.cn (ALY : 2018.08.17)

, TMSA-2018-40896 A8} tf7] 2 &4 viE B4 +9 2% A<,
http://www.msa.gov.cn/html/xinxichaxungongkai/ekml/wgfw/tzggwg
fw/20181210/552CDOE5-0969-48D6-BF44-78F6720A7528.html - (7344
Ql; 2018.12.10.)

FEfololAA], MAR] 423241 QEASE. 13E 1017HA] A .84 |, www.today
nergy.kr, (A< 2018.10.14.)

200



S FARE, TR ulAAHZ] o DA & ARIZH,, hitp://www.mof.go.kr/article
[view.do?menuKey=376&boardKey=10&articleKey=21234 (A4 201
8.11.08.)

AMECS, "Advanced Emission Controly, http://advancedemissioncontrol.com/.
(AAA 1 2018. 06. 19)

CARB(E] 2o} T 7| A 143]), "Final Regulation Order: Fuel sulpur and oth
er operational requirements for ocean-going vessels within California wa
ters and 24 nautical miles of the California baseline j, https://www.arb.c
a.gov/regact/2008/fuelogv08/fro13.pdf. (A : 2018. 06. 192)

, TFinal Regulation Order: Airborne toxic co
ntrol measures for auxiliary diesel engines operated on ocean-going vess
els at-berth in a California port,, https://www.arb.ca.gov/ports/shorep
ower/finalregulation.pdf. (A : 2018. 06. 19b)

, "Shore Power for Ocean-going Vessels , htt
ps://www.arb.ca.gov/ports/shorepower/faq/faq.htm. (A2 : 2018. 0
6.19)

, "Drayage Truck Regulation,, https://www.
arb.ca.gov/msprog/onroad/porttruck/finalregdrayage. pdf. (A< : 20
18. 06. 19)

, "Vessel Speed Reduction for Ocean-going
Vessels,, https://www.arb.ca.gov/ports/marinevess/vsr/vsr.htm.

, "Oceangoing Ship Onboard Incineration,,
https://www.arb.ca.gov/ports/shipincin/shipincin.htm. (348 : 2018.
08.01)

, "DIESEL PARTICULATE MATTER EXPOSUR
E ASSESSMENT STUDY FOR THE PORTS OF LOS ANGELES AND LONG
BEACH,, https://www.arb.ca.gov/ports/marinevess/documents/portst
udy0406.pdf. (A< : 2018. 06. 19)

Xt
=1
al
=]
=
el

201



CE Deflt, https://www.cedelft.eu/publicatie/study_of emission_control_and_e
nergy_efficiency_measures_for_ships_in_the_port_area/1636, (A4

:2018. 06. 21)

BCH-B 93], "Report from the Commission to the European Parliament and
the Council,, http://ec.europa.eu/environment/air/pdf/report_sulphu
r_directive.pdf. (FAY : 2018. 06. 21)

Bcofys Consultancy, "Bcofys is now Navigant , https://www.ecofys.com/files/fil
es/ecofys-2014-potential-for-shore-side-electricity-in-europe.pdf.
(32 : 2018. 06. 21)

Eco Ports(| &), MEcoPorts About us,, https://www.ecoports.com/about.
(AAY : 2018. 06. 21)

EMSAFEARFAA), MSulphur Directive |, http://www.emsa.europa.eu/main
/air-pollution/sulphur-directive. html. (A4 : 2018. 06. 19)

, Tabout usy, http://www.emsa.europa.eu/about.html.
(BAY : 2018. 08. 03)

, "TEMSA Study on the use of Fuel Cells in Shipping,, http://
WWww.emsa.europa.eu/emsa-homepage/2-news-a-press-centre/news/
2921-emsa-study-on-the-use-of-fuel-cells-in-shipping.html. (A< :
2018. 06. 21)

ESPO(F-4 17171, "Our Organisation,, https://www.espo.be/organisation;
https://www.espo.be/media/Annual%20Report%202016-2017-FINAL.p
df. (HAY 2 2018. 06. 21)

, TGreen Guide,, https://www.espo.be/media/espopublicatio
ns/espo_green%20guide_october%202012_final. pdf. (AAL : 2018. 06. 21)

GREENPORT(Z#EE), "Oslo 2019 Greenport Cruise&Congress,, http://www.
greenport.com/congress. (A2 : 2018. 08. 03)

IMOEAAF7]1), TUN body adopts climate change strategy for shipping,, htt
p://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitial
strategy.aspx, (FAY : 2018. 06. 15)

202



, TUN body adopts climate change strategy for shipping,, http:
//[www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialst
rategy.aspx, (AL : 2018. 06. 15)

GREENPORT(ZZ#EE), "ESPO Focuses on Environmental Infrastructure,, http:
//www.greenport.com/news101/europe/espo-focuses-on-environme
ntal-infrastructure. (324 : 2018. 06. 21)

[PCC(71 - ¥3g H-7Hld), TARS Synthesis Report: Climate Change 2014, http
s://www.ipcc.ch/report/ar5/syr/. (AAY: 2018.07.24.)

NABU, "Clean Air in Ports, EU LIFE+ Project Clean Air(2015),, https://en.nabu.d
e. (Y : 2018. 10. 30)

NATURE, MPollution: ‘Pollution : Three steps to a green shipping industry’, (17
February 2016),, https://www.nature.com/news/pollution-three-steps
-to-a-green-shipping-industry-1. 19369, (A4 : 2018.10.20.)

Port of Long Beach((53H]X]&}), "Green Flag Incentive Program Operator Complia
nce Monthly Report,, http://www.polb.com/civica/filebank/blobdload.
asp?BlobID=14364 (3214 : 2019.1.22.)

Port of Long Beach(EH]*&}), Clean Trucks., http://www.polb.com/environm
ent/cleantrucks/(ZAA Y : 2018. 06. 19)

, TFact sheet: Green Flag Program, http://www.polb.
com/civica/filebank/blobdload.asp?BlobID=6963 (3414 : 2019. 1. 22).

Port of Los Angeles(LA®}), "Ocean-Going Vessel Emission Reduction,, https://w

ww.portoflosangeles.org/environment/air-quality/ocean-going-vessel
-emission-reduction (XY : 2019.1.22.)

, "Clean Truck Program,, https://www.portoflosange
les.org/ctp/idx_ctp.asp(AM Y : 2018. 06. 19)

San Pedro Bay Ports Clean Air Action Plan(A | =29 4471385412, MShips,,

[e]
Q] -

http://www.cleanairactionplan. org/strategies/ships/. (A : 2018. 07. 31)

Topco, "LNGCV 2015, http://topcoevents.com/newsletter/Ing_osv/20150902/
20150902_1.html (344 : 2018.08.30)

203

it
[=]
a
=
T
El




Tri-Mer Corporation, "Maritime Emissions Treatment System, METs,, https://tri
-mer.com/pdf/TriMer-MET-Brochure.pdf. (A2 : 2018. 06. 19)

U.S. EPA(T= 23%)), "Summary of the Energy Policy Act, https://www.epa.gov
/laws-regulations/summary-energy-policy-act. (24 : 2018. 06. 19)

, "About EPA Ports Initiative , https://www.epa.gov/ports-init
iative/about-epa-ports-initiative. (A< : 2018. 11. 23)

, "Shore Power Technology Assessment at U.S. Ports,, https://w
ww.epa.gov/ports-initiative/shore-power-technology-assessment-us-
ports. (AL : 2018. 07. 31)

, "Lean about SmartWay,, https://www.epa.gov/smartway/lea
rn-about-smartway. (G4 : 2018. 07. 31)

, "Learn About Clean Disel, https://www.epa.gov/cleandiesel
/learn-about-clean-diesel. (AAY : 2018. 06. 19)

WPCI(A|A] 3t 715 oY A E|E), "Main Article,, http://wpci.iaphworldports.o
rg/. (AAY : 2018. 11. 20)

@ X2 ==)

IMOEAWAE7 1), “Investigation of appropriate control measures (abatement
technologies) to reduce Black Carbon emissions from international shipp
ing — Study Report”, 2012a.

, “Study of Emission Control and Energy Efficiency Measures
for Ships in the Port area”, 2012b.

, “Third IMO Greenhose Gas Study 2014”, 2015,

U.S. EPA(T]= 8H33)), “National Port Strategy Assessment: Reducing Air Pollutio
n and Greenhouse Gases at U.S. Ports”, 2016.

204



Maritim Professional, www.maritimeprofessional.com, (41: 2018.10.30.)

U.S. EPA(F]=+ 2737)), TFinal Port Initiative Workgroup Report : Recommendatio
ns for the U.S. EPA, https://www.epa.gov/caaac/final-ports-initiative-
workgroup-report-recommendations-us-epa, (A< : 2018. 07. 26)

Xt
=]
a
=]
=
el

205 N






=2

=]
n

207 N



HHT et =&

o
>.
-
Hio
Qb
o
=(il=l
b

| Aol Eofsl FMAM kS| ZEAREHCL

Ate Bl ddo] s UAs [ gt dv[2dEd HEN
ol dstoz AFolM £EE MM FAHE ol Feof
R AZHol thEt Hotel oHE 8, BASINA e FHLR

o
.
=L
[k
of
e
e

Z e
> o 41 N o>

U2 om0z ml o o oo MU ofr 4
ot
OIﬁI___EI'ﬁlIé
i Tl >
e
= TOM
0%k
(=3

A
o
L
Hr ju
o
iz
|

o
2
o £
ul

Hrleded HEY Us o BaHE HH EANY,
/AR IE, A77|B, £2 olsiEA 1BY HEIIE
gele| dp|eded HEN Bl HUMME B
oH32'8 EESIAUCE ol# ZAE HEJIEA G
b2 F2 ola=el M BeF A, o
RE2 ABY Aech BE7} ofaEse HEsin

ﬂ
Hi
=
0%
=}

0

= 0
0

W g o Ir
ofm
SL
2

3 10 Mo

=5
m

™=
H> |0
2

B ROy
o
o RO 5E
% o

it
)
1
™
=
[
flio
4o
Jn
In
m
T
_l"l_

|7 Hgo| EF=Hn, ATZH 0[29

= H 9
3 SERE ALBSEX 22 XS SESHUC

ST el Hesle] S5 A2 ol HEIHEZ 25| FAIY| Highch Mol

2018'd 9¥

% shudl SOl 420l SEHFA Aol oisl Al 0l28 MUX Auel AEHIGEHH)E
RFHEE ofgeldch, ol LAkl het Big FSSRUC

1. SEtdAk 20184 98 ¢ 2. SEX MY

3 SER eetx: (M (E-mail)

4. SERS L2/HLY: (2%) (=9)

5 2F7[(zk @ ojel ) @ 1d2d( ), @ 285( ) @ 510E( ) © 104 ol )

6

7

8

. AP

I

fob g >

#
L (edy: )

s kil W YA RS oY HTd

HMZHA HET sjetE 301U 26 (S4S)(2 606-080)

(B3} 051-797-4743, B A: 051-797-4709, o[t L: hyelee @kmi.re.kr )

¥ Sl MEXE #l9| HEtH(@A, oY, )2 3|A FEE2| S

I
=]
fob

=
o

208



4T
Ju

O AHP M2 Zd ofjAl

2 4dEe U4f e 4 EYuUSR S2Io o A vudle SEHTES Z2 AsH
Cl. 420l st SEEc YR 4= 49ty oS gaucl

oS S0l AHsAA "HEYM ZHENE o, 4FEF Hsl 23 vyAY § Fo o
o ol Afdez o Sescld d2slex?o i 258 d& 4T, 015 EAE
71 3Bt ZAX|E ol go| THE & AFUC

AT HaAM eyl =E¥ct Y of, 4EF ol S ol4AE 2120 o
Ho| &jEez o £2 &cln Azt auae

= = = = 5 A=k s =h A=k
Viiga el (5| | 2| feml [T lme| (am ¥
T ze|  (3e| [ i Ea
@ Bl ®)
ole|o|e|e|e|e|o|! [@|®@|w|G|6)|@]|® @
= nl ' A \ LRk
—ik o w e nln . I;IIIIII -

2ol AP vlal o 5o | Bt AF b ulsdl FR | APl 2o vdl o 58

i U el A stcta gzatAld stcha st
28 Aol g} _ zg o] ma}
_ 19 v EA _
@@ Aol v A (2)~(9) Aole] v ®Al
(9= 255 Jujdoz

Q= &5 dldes
=0 o 2% 9dn

Aol o %= 90|

209



(&2 1) I

e K

ok 7| 2P =H b
Yoo H=U 2

g A%

o AT M FRAEF

e oy|eH

H2AA 1= 2 33t

Hery| 223
iz Mz

ALY U 25

HiE Az

(322

HME7F AHP EIIE 98 #7t £4

1 BYEH B0 1: 8 B0 1 EYsA 308 S SUSH AR
2 2 2
3 23 B(moderately) 208 3 23 H(moderately) 228 3 23 G (moderately) 223 - O {moderately) AlEg
4 4 4
5: 287 (strongly) BQ% 5: 81l (strongly) £2% 5 48Pl strongly) Z0% i (strongly) 8
6 6 6
7: i 28 (very strongly) 03 7: U 25p) (very strongly) 23 7: U 2812 (very strongly) £ 1 2847 (very strongly) AR
8 8 8
9 ACHHOZ (extremely) £ 9 BYHOR (extremely) 293 9 FHHOE (extremely) 228 9:2CAOE (extremely) ALZEH
-Gyl M o SUHATIAEAMP) MY < S4-SI A FH|0] Bk
- B0k g M b AEf 9 4z GIZ (7|, CNG, ING 5) 2#
SRS IO} - LNG #HAJ Qlmep 32 s nagmoma},\tm
AR B3, A | |- seo HeRe Tt ey F(modal shift 5)
H2E, A sy Az HANE GE R ER B 1R0] 510] -8
29 TAE R B BN | | 4Ry R £Y 29739 i) £
A 0f A2 AR A3

2 UHE

SM(MaEol | T £ S5 Mo (29 L)
Hargware | T2 C7I2E el st
- goh U 7|2 SH2 M
st 7|22 w S0 Mub el AR W &MY o
HalHA 5 - HEY B8 =Ab 9 oS3 oo
T g e S - a0k H|E OV|eESae A ¥ Wy ¥ HE mief
OIWAIE | g 1ot 7|81 A Bx2, AlM BX2, AR Hass
w B2 2 FHE Y8 95 a5t 27 YA o
- X9 WA dems-=AAH, Mot ASHA 22
Hargware | @ SETEBTAMLAMP) MY 4
u ING 873 olza 725
Mt w Muto] ARYRQ F= AEH WER MY AR SE
o7l eHsa - ESIEA MRS mal Mur olEgE 2
& Az Software | - ECA £9 5 ¢ER ME RE =i
- Mete| DPF, SCR 4% 8E
p MEfZtERs T2 9
» TA-5tAIM Fule] M8 9 E(HM7|, ONG, LNG 5)
gtol uf st | Hardware | Mg
EIRESE | n 3t ¥ EF A ol=Zal Al/d FH(modal shit 5)
e Sofware | ® B 51 & JIR0l cistol =% =3 3 J|ztel mA
EE QANE AR HE

210




4T
Ju

1-1. = &okel d7[HEE &AM A-He| MM E st FIHF Eofof
et s S22 &

N
=

fol d7de gut g2l HEXNZ 3 sy sE-23d 24, sS4l ¥ =2
Y, MEfe MBI BE HE S S8 IU g2 U2Eed HEY A4S ¥ HEAE

HE 3 FHEoF H F2 OotgSe TESIUSHC FH FHEOE, (1&g 7|

7 -
g2 fElAA 75 2 2, QoY o= wE A, Qe Wl st 2 £35

1-1-1. (A0y 32&) I gt |2 WER 42 2 HaAE M 2 =3
LEHOA, A A FEE0F 2he AE FeME HIEFAAR. (¢
o ‘AHP M2 =4 ofAl(p2'E HZ3tMA, Fstel oA sk Rol v E 8l F
Al7| Bigh )

EIE of of E
a2 |3 |2 |¥ |2 |3 |¢| @
000666 e 1 0o weene e
1) get o7&y mal 2 det d7|2¥=E
HA & 3 2& E Mzt
1) get o7&y mal 3) gt sly A =5
HA 75 F & HE Az
2 dy drleg=E 3) gt sly A =5
& &y E Nz

211



Io

O = e = K4 —_
FQ tfotof Ofst /é“:HE' =05 ‘Z,‘JI'
jo-1. (MUE B25) 2 wot gojeded AT 245 2 maMEY AN Y X
A BFolM, BE 7| BE BelMA TE L Y'E U3 chee FEDhet 2 A
H 948 WIHITNAL,
3 o of |, o e
a |= 2 ¥ | 3] e |a
s s s s s s
w Q @ b Q o @ = L4 L+d B
000606000 e0es 6 nee
) ee dolew A DEe 2 % uE
siet AE, S Tt
o 3) ot dj7|#d A
L %:j W28 s ux3 A4 2z
A A
_ el 2 FHE A
) ee driey
):ME"' ) Y 2A HAE
il
_ _ 3 we doled AL
ot 2 Mg
Z)ZEH sr*tg'gtn}:i =i Hd e
deb A Az
_ _ el Y FHE A
DEe ¥ Hu ds _
HEsE 2 HE
AE), Sk ot B =4 w
olel
9 ge 4718 A 5B 2 FHE A
Bxg, MY BEx3F, HEE 2H EHME
A malgs oj
(D 1-2-1) M27F AHP H712 Qe "7 &4 & &
sy(HEtROH | T2 2% mube (20 22)
e | B2 G128 A et
AW | _ gt ) gvlow sFA MR
. POl Y N5 oE A o &MY e
ok 7|2 ]
e iee - EY EF, TA L HEY ot
B TS | e | BB OVI2683 S0 9y we 23S B
ekl OMWAe | o gol h71ag M BEE AN BED A HARE
- | U FAE B WP D WAL O
- 7o Ry HSNE-SAUA, BY ASHA 74

212



4T
Ju

1-2. = stoke] 7| *HEEA dfSA e Mzse st FRFEF 2ok
FQ ojoto dist My ST Hol
1o-1, (MUE BLE) 2y ot g|oHEM HEY TS 2 BAREY M 2 X
A mBEOIM, o 7|8 BaMA 75 2 UH'E A chSe YA 2 Ny
H Z2MHE YilslFAAI2,
3 | of of W 3
a2 |3 |2 |¥ |2 |3 ¢ @
s 3 s 3 ] ]
W 2OE e B = B e B OE ®
@06 E OGO 1 2 0 Wenlel» e 9
e dolew o DEe o g% o=
e} B, &g Tiot
] 3 ge Used o
e g
_ B2 % FHE A
gt oj7|eE Ale
”;grm' Bl By oA WA
ol
_ ] 3 g drEd A
got 9 My
Z)ZEH oo J_E CEENPEES
T R EE T
_ ] o nal ¥ FHE Ao
Dee 2 My wE _
yast 2 HEE
e, BHah-gie mor aet 24 A
i
3 ge 72z A o nal ¥ FAE Ae
2xg, AM 227 YEst 24 "z
g Rmats oj
(@T 12-1) HE7H AHP BIHE 93t 8o 44 % U8
sM(EetEy | P& 2% Fdde (29 ¥2)
Hardware m ezl aE s
- g0t Oyl SHA M
a B0 D M ojE AE @ SA-EE Do
S0F 7|8 ]
gl colne - B £F, ZA U HEY Do
RHH 75 e | - HHE GUI2HEE G 9 wa L A5 s
ol 2}s]
ki OWAe | o got 7| gtg AN ExE, AM Bxa, AR e
u B2 Y FHE SE HeE oA WAE ol
%o WoxY YRpE EMA, B ULHA P&

213



-+
of

got oo|2dEd HEY A5 2 2 F
& g HMZ'S I o Yoo 7 4y B

2

i

2lHEe M 3

2| o of |, o W3
a |2 | |2 |¥ |2 |B] = |
A S S s 5 S s ®
el |a| 1B |al | |a |® el |e
OGO 1|0 Wele 7 6 e
e LIRS 53 ¥ ER w4
Had g Mgt olzal MY 2&
45l Al - FH| 9| =% EJ|Xe| 1A
XEHy AR Mat Fe O AL
2 st 2 ER A ¥ E3JIRe] mA|
ol=al MM 2& Er HiHAR AL FE
(B2 1-2-3) M 271 AHP "IIE Qs "ol =48 9 8
&M (HEFEof) T= S5 didet (29 35)
n TE-5IHAM- T o] X AR(HMT|, CNG, LNG &)
ahak | 5 Hardware g
ER L m oty 2 27 A o=z A|M TE(modal shit 5)
A2t m 30t E3 o J|xtof dfstod =¥ E P I[xte| mH
Software } _
EE QAR AFR FE

214



4T
Ju

2-1, = gotel i7[2¥=d &AM MM E st FTH Eopof
st &id Al24 "ot

NE7HAE &5 2 B2 1M S fi8t FRZ0L 2okd Yoot 2+ ¥U3 SRS ¥
It FHEUCE X37KI 22 wHoz Rob 2t RokH HaEojer 7 AUy 2
YL FA 7| BHE

2-1-1. (AA Algd) S g U284 HEd Z448 2 HeldL AN 2 3
ZEHOIA, A motet 3 JHM FTZob Zhe| HTH AIZME FIRIFAHAMR. (¢
o ‘AHP HE E4 ofAl(p2'E H=tMA, 75tel ofd AAskE Rol VE &l F
Al7| wigfct)

o I P I O : =
3 |= ka3 2 |A e E
I T e I
® 00 GGG 06 1 QA WeEe"E e
)2 o7|gy a2 2 Mt 7|2d=2
HA 75 § 48 BWE Mz
1) &8t i7|gy e 3 gty sly U 4
HA 75 o Y BE
2 det driegEd 9 gt sl o =5
BE Ay BE Ay

215



4 Hi&xz el HEsjMe sk FRHF Zoky

F2 ookl et 4diy Sk €it
2-2-1. (4UH Algd) = gut gr|eH=d EY A5 2 MMz HH #H F
o oA T& 3 ZE'E 98 ciSo Faoieh 2k A

M,
riok
o

1

SRE o o IRE
: A 2 _
IRE: 2 a |u % |
W I =7l | O e ®

=] =] =] = =] =]
90066000 @068 ne o

)@ doley A Jen ¥ He HE

e A, -8 Y Tt

3) &8t r1ed s
Zxg, Ad B2xF,
Atel T edge

1) 28 U712 A
ahot

4) B2 9 AHE 9fE
Has 24 HAz
op

1) B d71ed A
shot

3) &gt tr|1ed A
Zxg, AM BEx4,
NER T

e 2 A uE
Ael, g8 aet

4) 2| o FHE ¢

2 gt o Myt wE S

e, &i-gg afot

o}l

39 wEt Urlez A 4 B2 2 FAES A

223, Ad 223, HEs 2H WA
At A EE o

(Bt 2-2-1) M 27} AHP HIIE 98t "yl &4 2 Y8
sM@EEl| & & e (20 22)
o | 2 12 A et
_ g0t 7Ry S84 HA
 Tu T N5 6 A 2 G4 09
gt oled _uEH BF A Y HET Dot
HelAA T _got s 072U S e HA 0 By U HE o
st | SOMA | e g dle wEE, A RT3, A MEg
. B2 Y FHE B WY 2H WHE OE
- o dux dopu-SMA, HE ASHA A

216



4
Ju

1-2-2. (&HH AlZY) S %‘ Foo|ledEd w&e Z45 3 #eldze /8 3 F
T BHOAM, ME | 2HEE HE MA'E AT o3 oo 7F AU Al
Mg il FHA 2.

MELENE R | |2
CIE: 2 2 |A [ e
N Al TA 5 (A o Al A Al B
2 |2 |7 |82 2 2 |2
® 0606606 1 0 e wo e n e o
NSNHAZZAHY 2 LNG ¥ o=z}
(AMP) A4 4 x| %
& ” 3) Mute| X Farq-alg
NSNHATIAHY 3 HmS A 4G,
Al %
(AMP) Ald A x| el
NSANAZ I 4 Mutztses =z
(AMP) Ald 4%| a3 £l

2)LNG ##3 o=z

e HYrl& Mg |
2)LNG ##H3 elza} 4 durzisey zZ2
& a3 &9

3) Mute| x|FaR-2lg

o } B
3 AR | HE AlS, a3 £9|
MWl M8 RE
(Btm 2-2-2) ME7F AHP H7IE Qs "ol &4 2 U8
%M (MR o) T&2 S8 et (29 =)
Hardware | ™ SAFAZZALAMP) MM Mx
n LNG #7d ol=a} 75
Mt n MEte] X REF £E 2Ed dER ME AL SE
hley=d - ESI(EHd M wl-r)oﬂ what Meb QlEEE 2w
tE Az Software | - ECA =€l & g
- Mute| DPF, SCR Agxl |
m Mutzises za0g g

217




1-2-3. (Ald AlgHd) = gel do|egEd W& 25 ¢ Heldzgy A ¢ F
A BEAM, B Y 5 Q44 HE LS o cheel Faet 2 Ay A
FHE G FAA 2,

3 o o} of LI
. Al 2 -
8 % ¢ ZH (N | @l
A Al Al = Al o Al 2 A A ®)
g |Z = = g |&

OGO O 1MQ0M®Wo e e

&-slelA- e s 2 2R A
Hey ols Ha Domz ny 74
S&-sioAlL-Bule) =% E37ldel I
Hey olm e EE Uiz NS HEH

p o % ER Ay =% E37ldel T
olZal AM P& = LR ALS

M (B EFE of) e S8 et (22 &g5)
m 55t A|H-F| e FpH HA=(TI], CNG, LNG &)
gok Wl 5t | Hardware | ®E

e
P
ob
m
u

ﬂ

o g EF H4l ol=el AH FH(modal shit 5)
Azt m S0 EY 3 J|Rto] Oistod =¥ E¥ I TJ|Ate] WA
Software ; _
EE QAR ALS FE

KRAKE %EI'EH-:F}FIA‘I %."AI-E"LI I:I-_ Akkk®

218



2018

<H
ok

QIO FMO| Tt Figlol

e
oS

02

of!
KO
100

o] =

<
R0
N

Lo
Bl
=)

s017

"KMI-FOSIM; =

=
=)

= HYz

=]
=

Al
Al

A
:

A

| 4 o

EA2

I AlTHel Of

o
P

07

0|

a0

Yot

jl

17 FRI= 7H

[

o1 Haiof thiSer Ao oY

oz}
=

Y
af

09

A =

HRIAF LT TEALR

X 3

5

1S}
of

10

27|12l FBEU0| DXz SEFEH ¢

e

12

Y

ol
<0
Kio
ol
&0
<

q

F

UE8 23 SSASH2I(SCM)

- HiCt22f 7EX] XY

13

SN

A G+

= ZEo|H

o

ol

s

S
=

&l

A

L_uun_
00

14

ol
8o

Lt

Al BiRler i

farm B
od

4

I

Sto
=i

15

oF
Ir

=

16

]
ol
ar

il
e

o7

ol

20174

8o
o
~ao

M

0
OF

5l
%0
0

dfot
Ll bl

9

A

SHAZZM| A M

03

Bl
>3

i

8l

0
do
ol
o
i
o+
i
ol
=
KM
BT
o

ol

=
1o

04

219



<

or

St FHAA o

Post-2020 =&|7|

07

P
o=

MIAH =
B

22(0f

e e 271

OFAIA
[ e il

09

=
7ol
e

8l

od
70

(SP) gt

3|

A

[l
Pl
<
fl
<Ir

q

q

IMO K&

"

ofr
=

ZE0|H i

12

o

o

S20} HRA?Y

13

=78t 1oT/8IH[0|E

=]

15

bl

RIEIOf ChH|

16

Hr
Hr

SAARE A

2018

N 5

10

&0

H

goh it

28 A

I ezl A
=T

S

04

.
=1

ot 7|
ME S| EMREE M7

st

05

ESNES!

Bt oIt

IR FTZ

= S ST

=
S

06

o

Al

bt

Uk

et

H O
o

ol
=]

| M2l ZH| &

2| 0
=

Y- HEZ0F SUH 7| B =

08

20174

ol

KO
100

o]
._M._
1of0

b
mJ

~o

et

ot

SLRAHEA TH

HEE

04

220



xr
ido
KO

=13
=

2 AIEAA T

RiZA 25

A
(il

’

t=

A
bt

05

xr
0
KO

bl
ol

O

2

o

i6d

10j0

o]
KO

r

K

7=

HA

o HELS

BN 24

o

_—

X
0
ar

=S

&l
od
10
<

H

9

SHe2EA2F 4

=

3

ZEfo[H

05

Y o7

3 KIEAY

=
=

SN

e

==

3

06

ur3]2)

S8 =9 J5Y AE

o
=

IQHEX|

08

Aot o1

L2 74

t

a1l Sl
ity

off

=
=

KTX 7HSOll

=
ysH

09

Ir

"

=

FEH

=

ol

[a)
iiod

o M2

ol

=M= Al

TEAIE T

14

o171

=2

-

o d
=H 2

3 AF

o
==

S

S = =HD
yoreg 220

=
=

Z Il
= HZ7|gel SCM

St

Li=n
EI"=1_J|:|.

16

17

=
s

o

i

2Atel

- 71 S FAE

FH

=]
o

221



20174

H R oo T wm Ho of B Wl WO < I i d XM W H ™ ol X B0 Wm
B ® ol <+ Pl ) m_v = mﬁ cA N R TR TR = T O R R -
N

Wil

kKl o o I 3’ = =) K ®W ol N0 N0 RO B ~o OFk OF W0 WD o) 7o ol
7 2
I
IH oD
+ A o |
%0 B 81 LH j
o o " o =0 0
b 160 1100 w =
o T o G W K el &
ar 8l = 10 4 D <
= Iy & RO 30 R 3 o
uf 8. 0 = oo I £ o
= %0 al = A8 F £ i
2 KF K ooxr — O Zo o K t -
1Y T 70 =} B = ol Bl il
& o 4 5 ¥ 5 ol g M LB ! B2
o of F ol R g | B oW B w £ - Kl
00 = 81 10 o .._mo xr KH T . H o 51 o Ko ~ K
W S BT oo Do B K Mo = w2 2 & 9= = B <k
o o o 9 iz ooF ¥ Bl W N3 g 5z LN
ETR - T CRAP S AR - AR T R S S R R
S RED o 3l e - - LR T =1 o X B ooy Ko
o s g1 _ﬁ_vﬂ__ Wl T o 01 L =0 o W < g Kl Wm ._m W 0T = Al = Nn
z By R g g sm s R g 0w o
o) @ B0 mxlo@ﬂm.z = 0 W o T R oo & B X o0 5o
o7 oo o pxX U F MaE F o 2 o4 BOoWr H Kl 72 RO oof wo ar
X R A K - = =~ Woe 0= K £ W 8l m T 0 = 1 ol
R o K a1 @ mm X 2 CLI LN = @ o 2 MR T H IS
il o g 5 ik D OB ON_ o & W o g0 U bl g K X K I oo
o A < ogp = =T I N - R o} TS K IO o ol on
R . Rortaor - o < U o= S 20X W o g .t & H W
e K o B oM o B jeN gu . M S = W S Ry oo o= bl B!
[31] :.__v X i 0 B0 K KO &R " H_..A_| ol X = I A_l N 0 T | 8 ™ _|:
oo 4 N 7l <X RO QO <J o o __o_u_ - W ooy o ME Yo
TSy Yoot owmow o xow oo Fow N T o KWW oW T R
OF ol =< ® X! I+ M. Bl K 0 R W T o ®HF W OIS ® T O W & o I
— [a) [e0) <t o © ~ [oe] (o] o — o~ o < o [<e] ~ [ee] » o — N [e2] <t [Te]
o o (] o o o o o o — — — — — — — — — — N o~ N N ~N ~N

3|

=
=)

Z|

2iHoly A

26

222



b FHRA

=
=

k

ENE S|

EEESTRE

30

b

od
10
Xl

i

A

44 7h

HA(ECA) =2

o

il
0

5

| BiE-H

2|Lizto)

o
L

32

o714

Lot

o

o] AIRHMOILAR| &

b

sho
S

=
=

1o ok

33

JI

=0
ol

0

od

b

od
10

!

4 7

B
Py
<
nl0
KU

o

t

F

b

P
oy
B0

il Ml

o] o]

35

0

AaAslo] 2y ofa

a7

9

G20

37

00

|

R E7t

telXE

o]

=771Y

38

xr
IH
ok

2018 =4 2F7|& +Q=A

39

40

Y
o

o

OF
<o

o

+
3l

iod

T

xr
IH

7l

or

42

KH

ol

Rz

uo
K
or

=X

#2

HEa K2IAlEL

o

rd
60
ol

0o

2] of

&t

fTHOll o

3
=

AU, AERIEH

47

=T
mz Klo

0 g1

2018

il
nJ
NI

ol

%

o7

X0,

ol W..m

3 =

I X

~

3 -

ol H

Kl 700

L

i

i<

K4
o

10

I

=T
I

oK

2019 =4 E2F7IE +Q=A

02

<+
al
~0

&l

2AlOF ARCTIC LNG-2 Af

03

100
o-

N0

i
0
~D

223



KF
od
Ok

<+

~O

ol
o0

224



=L e H7|LE=F HEIEH
(o]

U FE Tt

2l A 1 20193 128 29 QI
e a1 20199 1& 31 LA
%Y lYHS

@Y X | TGS

=
49111 BMA| YT SHUR 301HZ 26(SAS

A 2 X 1051-797-4800 (FAX 051-797-4810)
S g 11984 88 6Y  H313-1984-12
20 - QY | 32 Tel : 070-4407-6252

T R B YREIASTOME Tel 1 394-0337
A7t 15,000



