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A Study on South Korea's

Participation Options in the Russian
Arctic LNG-2 Project

1. Purpose

- The purpose of this study is to find measures with which
South Korea can participate in the ‘Arctic LNG-2" project,
considering comprehensive factors including synergy
effects in shipping, port, logistics, shipbuilding and
energy sectors. Given that Korea's state-run Korea Gas
Corporation (KOGAS) is playing a central role in the
analysis of the project's profitability and economic
feasibility, this study focuses on policy feasibility in
connection with the New Northern Policy based on
improving relations with Russia, rather than the analysis
of economic feasibility. The result of this study will be
utilized as base data when the country actually participates

in the project, while contributing to the sustainable

xii



implementation of the New Northern Policy based on

South Korea-Russia cooperation

2. Research Methods and Features

1) Research Methods

Previous
research

Xiv

Comparison with previous research

Research ;

Research Purpose Method Major Contents
Title: Current status and Current status on
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2) Characteristics

- This study looks into the current status and future
direction of the Yamal LNG and the Arctic LNG-2 project
driven by Russia. In particular, it provides current status
as well as internal external factors which have led the
successful implementation of the Yamal LNG project.
The feasibility for participating the Arctic LNG-2 project
was evaluated from several perspectives, including
public interests, profitability and participation risks.

- In searching for measures to participate in Arctic LNG-2
project, the study places a higher weighs on policy
feasibility, public interests, resource security effect and
implementation of other projects in connection with the
project, rather than analyzing its profitability and
economic feasibility.

* Given that KOGAS has already driven the analysis of
the project’'s economic feasibility and profitability,
timing is right to analyze participation measures based

on policy feasibility and public interests.

3. Results

1) Summary

- Russia holds the world's largest natural gas reserves and
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the second-largest producer of natural gas. The country

is expanding the export of natural gas including LNG.

- Despite Western sanctions against Russia, the success of
the Yamal LNG project is attributable to the government's
active support, participation of foreign companies and
inflow of investment.

- Tapping into the Yamal LNG project and Arctic LNG-2
project, Russia plans to increase the annual production
of LNG as much as 40% by 2035.

- The Russian government's tax benefit and financial
support are pointed as major drivers of securing the
competitiveness of the Arctic LNG-2 project.

- Asia Pacific countries and Russia are diversifying economic
cooperation to participate in the Arctic LNG-2 project
* Expectation towards the Arctic LNG-2 project is

increasing as KOGAS signed an MOU with Novatek to
enter the Arctic LNG 2 project, along with China, Japan,
Thailand and Saudi Arabia.

* Specific negotiation concerning the participation of
the project will take place in 2019 after FEED work is
complete. Similar to the Yamal project, the Arctic LNG
2 project will sell a 49% stake to foreign investors.

- This study looks into policy feasibility and the effect of
securing domestic resources from the perspective of
public interests. While economic feasibility of energy
transportation is analyzed from the perspective of

profitability, risk factors of project participation are
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reviewed in terms of the project’'s distinctiveness.

* From the perspective of policy feasibility, the

government's commitment to the Arctic LNG-2 project
is fairly high given the connectivity with the New
Northern Policy, political willingness for mutual
cooperation shown in the ROK-Russia Summit and
official statements of joining the project by relevant
government departments.

* If South Korea's equity ratio for the Arctic LNG-2
project is presumed to be in and around a 5%~15% range,
the project’s resource security effect is estimated to be

around 2.7%~8.1% level of Korea's daily consumption.

Resource security effect
= daily equity output/ (the basic period of analysis) daily local consumption
=2,712 ton ~ 8,137 ton/100,849 ton* = 0.027~0.081*

* South Korea's annual LNG consumption for 2017 was 3,681 ton, daily consumption
marked 100,849 ton

* If fundamental economic and social conditions are
favorable for the use of Northern Sea Routes (NSR),
potential for further economic feasibility can also be
considered; importing LNG for Korea's domestic
market as well as LNG storage and the sale business
utilizing logistics complex located on the Kamchatka
Peninsula

- Risk factors of project participation are classified into
technological risks, commercial risks and political risks

* Risks of transportation projects using NSR include @

the environment, @ship design and operation, ®

XiX



infrastructure, @safety and security, ®society and ®
governance.

LNG price risk, which is linked to oil price, is pointed
as a representative commercial risk factor. The Annual
Energy Outlook for 2018 published by EIA forecast that
the oil prices will gradually stabilize in the future.
A major operational risk is the Russian government’'s
legislation for regulating the NSR. However, any
legislation includes exceptional provisions at the
discretion of the government. Therefore, chances are
high that Korea would rather be able to take advantage
of the system depending on cooperation with Russia.
Political risk factors include the impact of Western
sanctions against Russia and the progress of inter

-Korean relations.

- Utilizing geographical advantage and industrial

XX

competitiveness, Korea should expand the business on
the NSR

Participation in the Arctic LNG-2 transportation
business will allow Korea to respond to the changes of
the NSR and accumulate expertise, while entering the
NSR in a sustainable manner.

Projects to modernize ports and TSR which are
connected with resource development projects in the
Arctic and the Fareast Russia also take a specific form.
It is necessary to lay the foundation to enter into the

shipping and logistics market in the northern economic
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community, such as Russia and Central Asia, along with
the NSR.
In particular, services connecting NSR will expand

centering on Yamal region in Russia

- The Arctic LNG-2 project will provide a huge boost to

increase flexibility and efficiency to the LNG market in

Northeast Asia, contributing to the establishment of

peace and energy security in the region.

Limitations of domestic demand will be overcome by
establishing a mechanism in which the supply and
demand of energy as well as a price system are stabilized
in Asia including Northeast Asian region.
Responding to a fast-growing LNG market, various
technological cooperation projects are available through
cooperation on modernizing shipyards in Russia

In the mid-to-long term, it is feasible to expand the
order for vessels related to LNG transportation and
diversify cooperation in the offshore plant sector

It is essential to push ahead more comprehensive,
multi-dimensional and multilateral cooperation
connecting with the 9-Bridge Strategy

The expansion of investment in Russia’s Fareast
projects and resource development will allow enhancing
the stability and accessibility of the Arctic LNG-2
project and transshipment project on the Kamchatka

Peninsula.

- The ratio of equity investment should be decided given

XXI




bargaining power considering resource security effect,

profitability through re-export, financing capacity and

participation of connecting industries, following this
with participation in the form of a consortium.

* KOGAS is currently participating in each project
independently or as a consortium, investing in the range
of 5~15%. Based on this level of participation, the
resource security effect is around 2.7~8.1% compared
to the daily consumption of January 2017.

* Profit can be generated by re-exporting a partial or
significant amount of LNG import to major LNG
consuming countries in Asia. The higher the ratio of
equity investment is, the greater bargaining power for
implementing projects connected with Arctic LNG-2
will be.

* It is desirable to participate in the Arctic LNG-2
project by arranging a consortium, rather than joining
independently. The consortium should consist of
national-flag carriers, shipbuilding companies, equipment
companies and construction companies relevant to
projects conducted in connection with the Arctic
LNG-2 project.

- KOGAS is able to participate in LNG transportation
business of the Arctic LNG-2 project. To do this, it
should place an order, construct and possess an ice-class
LNG vessel to Korean shipyards accessible to the Arctic

sea to transport the LNG secured.
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* This business strategy promotes mutual growth
between ship-owners and shippers: KOGAS is capable
of securing stable transportation service and inexpensive
transportation capacity, while shipbuilders and
shipowners are able to secure the amount of orders
and traffic volume.

If a new shipbuilding support program provided by
KOBC (Korea Ocean Business Corporation) is available,
the participation will achieve the objective of enhancing
national maritime competitiveness by allowing shipping
companies to introduce and operate ships in a stable
manner.

The most probable model is the establishment of a
joint venture corporation (JVC). KOGAS, a shipper,
conducts joint investment with Korean shipping
companies to transport LNG. Under this model,
KOGAS owns a certain ratio of equity in JVC, providing
LOU (Letter of Understanding) to a financial group
consisting of private commercial banks. National flag

carriers will take charge of ship operations.
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Figure 1. Placing order and operation of an ice—class LNG ship by KOGAS
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- Early participation from the initial stage of the Arctic
LNG-2 project is available. Moreover, there is the
possibility of other businesses entering the market
including maritime transport business, construction of
transshipment logistics complex and participation of
EPC cooperation partners.

* Jointly participating in LNG transport business with
the Maritime Arctic Transport Company (MArT)
established by Russia’s Novatek

* The construction project of Kamchatka logistics center
is a measure to participate in Arctic LNG-2 project
based on quadruple cooperation among South Korea,
China, Japan and Russia as well as a way to increase
the effectiveness of the natural gas market in Asia.

* Equity investment to Arctic LNG-2 project will increase

the opportunity for cooperation with EPC companies,
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increasing the chance of relevant equipment and

construction companies to participate in the project.

Figure 2. Participation Options in the Arctic LNG-2 Project

Arctic LNG-2 Project

- This study suggests a policy to establish and operate a
‘Council for Arctic LNG Business (tentatively named) to
come up with comprehensive and transparent participation
measures.

* Stakeholders in relevant industries, including government
departments, financial, public and private companies
should establish measures and bargaining strategy to

participate in the Arctic LNG-2 project.

2) Policy contribution

- KOGAS should play a leading role in equity investment

in either form of single or consortium should take place
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first. Other measures that can go with as a connecting

business include participating the bidding for EPC,

placing an order for independent ice-class LNG ships by

KOGAS, participating in transport business of shipping

companies established by Novatek and participating in

the construction of Kamchartka logistics center based on

Korea-China-Japan cooperation.

It suggests a policy to establish and operate a ‘Council

for Arctic LNG Business (tentatively named)” to come up

with comprehensive and transparent participation
measures.

* The council will allow stakeholders in relevant industries
including government departments, financial, public
and private companies to draw a big picture of
participation measures and negotiation strategy for

the Arctic LNG-2 project.

Expected benefits

This study suggests that South Korea should participate
in the Arctic LNG-2 project through equity investment.
Such participation will lay the foundation for expanding
shipping companies’ participation of NSR transportation
services, port and logistics companies’ services of inland
transportation in Russia, and advancing to the port
infrastructure business. It will also provide a solid
foundation for establishing energy diversification policy

following the stable supply of LNG, implementing
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cooperation with Russia in shipbuilding technology,
securing Russian fisheries resource and the construction
of fisheries logistics and processing complex in Russia.
South Korea's participation in the project will show its
commitment to the New Northern Policy, enhancing the
possibility to advance into Russia for pushing forward
new projects based on Korea-Russia cooperation (inland
railway network, construction of pipelines etc.).

From this perspective, KOGAS should play a leading role
in equity investment in either form of single or consortium
should take place first. The study suggests other measures
that can go with as a connecting business as follows;
participating the bidding for EPC, placing an order for
independent ice-class LNG ships by KOGAS, participating
in transport business of shipping companies established
by Novatek and participating in the construction of
Kamchartka logistics center based on Korea-China-Japan
cooperation.

This study presents a policy to establish and operate a
‘Council for Arctic LNG Business (tentatively named) to
come up with comprehensive and transparent participation
measures. The council will allow stakeholders in relevant
industries including government departments, financial,
public and private companies to draw a big picture of
participation measures and negotiation strategy for the

Arctic LNG-2 project.
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HI2 % OFZ ING Z2HE 4

oFE LNG BEAE 24
H1E HAOF MSHIIA XY ig

AL #7390k AlA 1919) Ats v Bt
T 9o, A AA Bk e 52| 171l Aol g

gk B lo, SAjof HAXASFFo] W=, HA7kA 7
2 olETh oF 28 @2 °F 70 YUIE(20169 1¥ 7IE)oltt.

(E 2-1) H=t A0 MRTIA IHEZH2017 71%)

TRl 1 RDlE

19974 ot 20074 20164 2F 20179 LU(HIE)
2{A[OF 336 33.9 34.8 35.0
HMA 128.1 163.5 193.1 193.5

Xt=: BP Statistical Review of World Energy 2018(2018)
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(T2 2-1) 27p8 MOATIA BlOIOEIZ 29|

trillion cubic feet
Russia

ran
Qatar N
Saudi Arabia [IIINEGE
United States [N
Turkmenistan [N
United Arab Emirates [N
Venezuela [
Nigeria I
China |1
(I) 5[I]D 1,OI'OO 1,5;00 2,[;00

Xt=: EIA, Country Analysis Brief: Russia(20174 1€ 12 71&)

20089 "= ALAFAUSCS= 5= W vidd df WgE2
9909 Bl (A AA i 2F 13%), 7FA wiA=E2 1,669Tcf1D(A
A =] 30%), BAF AA7EA Wi 4409 viE (A AA o
Aeko] 2690 018 Ao AT v k1D o] % T 84yt o
Aol gl g A0 FAEIL oF 5240 WA BIAUL
2Ao} ] BxEo] g Ao BAHT S| FAojo] o 7
of ket whEle] Gk Ao S

ol A9ER FAHozZ AmEH HAlol Y HA7FASl Hxt
o4kl oF 38.52% QHHHET} op Ry = AA BT HEE]
flos], arkgont Feksl(G.7% YUNE), opAEIRG27E
), HAZNAT8E YIIE) SO el AAT}
2jAo} BRA o] sjRElo] o= Ao ekt
11) Tcfz Trillion cubic feet] QAIZ HMHATIAS Hedok= FLTH0|CH
12) USGS(2008), “Circum-Arctic Resource Appraisal: Estimates of Undiscovered Qil and

Gas North of the Arctic Circle”.
13) Ernst & Young(2013), “Arctic oil and gas’.
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H 2% ofd LNG BE2HE 2

(A8 2-2) =718 == 4R & 712 R 2

250
225
200 N
175
150
125
100 20%

75

Percent of assessed total
52%

billion boe

11% 12%

5%
25

= em — m W

Canada Greenland Norway Russia us

| Qil Gas M NGLs

& HIHE A = 41204 BOE
Xt2: Ernst & Young(2013)

(O3 2-3) 2A0F AUFHE MATIA 11 22 HYCIHIHEY 71F)

ZA[O} MATIA JIAINT Y BEE | HUFHIE

OL=AI0F S35 0,02 0 (52 : =m) axETIE
OEZ34 0,02 LEES 2016.01.01
iz
ELESN 0,01
LEES] FAE}
AEIEREF x|
HEF 7t2tsH
s2rgzz
271383 0,55

= ELEE
R 02 [ om=-uu=
076\ XHEIET ! AsiSER 0,014
g 38,52 (OFSLEIOF)

)
M=z g g3
SHE|-BHIX .
- 0 —_—

D,lbio 031065 FeALoEF
0,05005 0,79
o @ Olos
EEELES ArgteiE
010,77 [oizEarei= @ =7=a .
{ Fhamls
CHIASHZS R e
0,02 AHZEHZ J|E: A+B+C1+C2 ZO{FEF : 70.0=m’
A2 : ZAlofoiet MAAXI SIS

RiE: 2{A0fQ1 HoIgEs
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2. MAHIIA XHE Y R 2

Ol

gjAlob AlA o] 13} o A] ABAt=1490]2; AlA | Tho] A5
AA7L S0 2 BAor9] BAl= AR, 7hAe} o] g3l
20 Wit &7t v =t} 201619 9 ARt HAAVt
2 g=0]o] HAJo} 5 afAke] oF 36%E AFA|FTH.15) THA] Lol &
Alote] o g A] Aitat &2 =7F YA A AEY, o= v
MAA AR B A7 s} A7/ =E w2 S92 Uk SHA|
T =40l v o] Sl AuA] AR A8 o gol
Ao 2T ofgH, 7|E PAR|NAE He] HolA
SE2 GHE Qsitt I E5kal 2 2AoF 4
d AEE =R A8l A52:0 AR AL-AS
I glow, ojx TRkE A }7‘*3 7 E= A S BAA 4
Fd4 AR BA dve AL ISt

BAJol= Tl o2 AlA| 2919 %05_7}&4 AAt=toltt. 20161
71, HAlol= oF 21Tcfo] HAZMAS AR O™, Eastern Bloc
Energy At&0] 2J5tH #Alo} W HA7IA AR I RE 5 AlHY
o} Yamal-Nenets A|% 9] Yamburg, Urengoy, Medvezhye -3-Z ]9
A o]FRAL Q.10

gAJofof| A AFAtE = HAZFAS] HiFES Sho| Xl F5f &
Hoz #EHI Atk 201699 A%, oF 90%(7.5Tch) 7 sto]Zatel
< 5 FHoE EHoH, 8 IAL 5A(1.7Tch), §71(0.9Tch),

ol&Z|oH0.7Tcf), WFF2(0.7Tcf), F=(0.6Tch)ol A

> oboaE

£

l

14) 20179 7= A 11O K] A4442] 10.4%E REKIGACHESETIA 17.3%, MR 12.6%, SH0j|L
X 7.7%, MEH5.5%).

15) EIA(2017), Country Analysis Brief: Russia.

16) /bid.
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H 2-2) 2016\ HA|OF X|HE MATIA Wik 3ig

TH: Tef
N e
West Siberia 19.3
Yamal-Nenets 17.9
Khanty-Mansiisk 1.2
Tomsk 0.2
East Siberia and the Far East 1.7
Sakhalin 1.0
Krasnoyarsk 0.5
Irkutsk 0.1
Yakutia 0.1
Urals-Volga 1.1
Orenburg 0.7
Astrakhan 0.4
Komi Republic 0.1
7|Et 0.4
B 22.6

Xt=: EIA(2017), Country Analysis Brief: Russia.

(8 2-4) 2016 2HA|OF HATIA 25 Y=

Other Asia
0.2

Germany
1.7

Other Non-OECD

Europe & Eurasia
/ 04

Other OECD
Europe

0.6 )
Czech Republic

0.2
Hungary
United  Francs 0.2
Kingdom = g4
06

Austria
0.2

Poland
02

Xt&: EIA(2017), Country Analysis Brief: Russia.
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2lAJot] ING $=&-2 o] ZelRI(PNG) 4] H|sf H]Fo] Zo,
AlIAl 7999] LNG s&=o|t}. 201749 12€ oFZ INGZ} 7Fs57] o]A
A= AP INGZF G938 ING & Aol HiiE gHow
$E5E PNGRH= 22| ING= -2 ofAlof Ao 2 2511 9o
o, AFg INGS| 739 20169 10.9million MTS $&3=t o] &
65%7F Y& 23% T+, 10% ik, T18]3 3%7F o8 $EHTh17)

T HAlol ARE 7€ A gEHold HATMA =55
CHASIA 7] 7] 9]3)] ofAlob Ao 2 ING A B 52 S5l
Skal QI 53] 20009 SEHEE OECD 39 AA7IA AH|=
AAH o2 a2 o|AY sletets FAlo]H 18) g AJoto] gt A}
=719 AAet f9 =7 FAH #A gAT 84F0| o]
£ 53711 ik

E3E, AA A AReA dA7kA7E St ARA HH o A
2 7= AeA & (transition fuel) & FASHHA HA7EA0] gt
87F F5ota e, 59 7|E mo|ZeRRIEtHs 37 9o] ¢
AFEL INGO| et =871 EoAAL Stk 2lAlof oA R=
2035974 AlA AA7kA o] 201692 1,061BemlA 59% 7t
St 1,691Beme 7|15 Aoz AW, MdrtA wdF S/
630Bcm 3 PNGE= 200Bem, LNGE= 430BemE ZFA|5kaL F=3t Q1%
S T3t ofei R G0 A ING HTF F7HE0] 248Beme] E Ao
ZATggE wl Ueh.19) ofof whet 2o} o AR Ak 203517 A
otS] AIAl LNG Al H-5-&o] dA 4%0l4 15~20%7HA] iE A=

g5t 20169 1,0908F 91 LNG AARFS ) 19 E71x] &

17) EIA(2017), Country Analysis Brief: Russia.
18) /bid.
19) M| OILIXIAIE QIAIOIE R[18-45(2018. 1. 29).
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HI2 % OFZ ING Z2HE 4

=YAH ERYT R AN T 5 Qe BeE 2AE EYT
A& EY5IR o, &3] HAZEA AokdH] d ING 28] AXRE
Rt At o] H4kSto]| A oF st B2 LNG A4 T
Belg Bage R pudos 20% AL s
(& 2-3) 2{A|OF T2 LNG At
o 2af
AH| N I ol 3oy (u_||1|:|:r’§/|_q) S| |27E
Ol ALY
Gazprom (50%+1),
= B 10+ Shell(27.5%-1)
Sta|_ S == ,
ARIEZING oor EE S (roy) 2009 Mitsul(12.5%),
Mitsubishi(10%)
16.5 T1:2018. 12 Novatek(50.1%),
o2t LNG 2= =3 (BhoTtE T2:2018. 7 Total(20%),
= Hot HE = T 37H) T3:2018 & CNPC(20%), Silk
*TAAR B /2019 = Road Fund(9.9%)
19.8
= = T1: 2022~2023
= =T | o £
S22 LNG2 ofot Azl (6602t &, LIHX|: 2024~2025 Novatek
T3%4)
o we
e NG ofof A= 10 2023~2024 Gazprom
ExxonMobil(30%),
B = = Rosneft(20%)
o= S | - = ’
=25 LNG ofor AE 5~6 2020 0|% ONGC Videsh(20%),
SODECO(30%)
A LNG
5 BNt =
(Eaﬂ?_l 3 oot A E 5.4 2023~2024 Gazprom
74
=7
=2t LNG .jo_;‘gf 7| Z|04 8 - Rosneft
Shtok ==
If)Nr(?an gﬂ A7 30 - Gazprom
SOLEHAE AT _
= ErL I|_NG ljojof AE 10 - Gazprom
N7 |=t Z2HE
N HIE]|
Kallal\zgrad gg HE = 2 2017 Gazprom

Xt=: EIA(2017), Country Analysis Brief: Russia. 2! O AX|ZMAT, M HILIXIAIZE QIAIOIE K|

18-62 EMi= M1y
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(O 2-5) 2{A0F LNG A

Year-round Summer

Yamal LNG
[} o 16.5 mtpa

Baltic LNG o iy

10 mtpa Pechora LNG CNCP

Gazprom 10 mi

anm‘m Far Eastern LNG

5-10.mipa
Rntnen.‘ExxonMnbn

MMM

5akha|in-2

10-15 mtpa

SEIC
Vladlvmiok LNG

10-15 mtpa
Gazprom

Xtz: Global Risk Insights

A2 A He ¥ £33
1. Al 7HR

1) OF2t LNG AFY XX B{Z

oFZ LNG AMY 571 " olli= AlA LNG A Efjof] wE 2{Ao}
9] ING A A3 &H0] /g7t 7]& ol U= HA7EA
& A1) thist =8 o] Qi 20179 M A7tA Aol 63Bem
6.2%) S71312H, LNG A S7FFo] PNGS| A S7HgHET § =
At A FHAloF 2035 7] odA] AHShol k= (2014. 2) LNG
$2S 20139 9609t EojlA] 20209 33WE E 20359 19] Eo®

18



HI2 % O NG ZRHE 24

st S2E 7HAAL Qo AAR N ' o] 2Tt
< FAOF BAIE 7HAAL Qe BAloF S| oIAM = oF LNG

Ao dEEE AR BFAY FUNE Ade] HFE F

2How BAote] A

2) OFZ LNG Aol 2 8

ofZr LNG
A A}

RS FHF
7|dto g

AL Ao 23

Aol AT obT W= ALY
=

Aot 9 25 AYOR, AHY WSIRE of Wi B

9 njeo] ol dAZEo] itk

gt o] A Fof|(South Tambeyskoye) 74 - ZdIA0]EA

|
g A7 1,740%F & AYAE

8uro] Welvks ofsiEAE

% o (e} - =
Azt ApEr A ) Pk 9 FY 5 B S ddAge
2 7450l gir.
H 2-4) OFH LNG L L8
7= OFZt LNG
X Of Bt S3X|S
CREL]
IIAF South Tambeyskoye e
7tA - Z2HAMOIEH e -
A E AK
SO0 926bom i anlil
MME 20871 i
E X}oH of Ct
El
Xgoax CHHE 50.1%, EE 20%, CNPC
20%, Silk Road Fund 9.9%
96% A|2f 2t=(Total 4002t &,
CNPC 3002t &, Gazprom
LNG et Marketing & Trading Singapore

2908t &, A|Q! Gas Natural
Fenosa 2502t &, Novatek Gas &
Power 2382+ £
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£ 1,740 E

oIH MM 2 s
(S7H 902t £ MAIIZFS 17l AWy E2f0l A2 &
MAFEROl | & 47H(242t I7L 5.5EHOL B A E2Q12 908t E)
(E|Q1 1) 20173 7H= THA|
E 30| H 7= 7
AN BE (EgI212) 2018 7tz 7HA|
(EIQ13) 2018 L = 20194 = 71= Ol A
(E2IQI4) 20204 = 75 A=, AtH| 7|&2 JHY =7 o F

R LHE B (2SS EE KM EH
AFEL R RN, ‘O, OFL LNG7HO 32 £XIS"(2013. 4. 28).

oFZF LNG A & 2709 B8] R = 5= AFYL=E Ao}
2o RIZPZIAATAA]] eHtEo] 50.1%, 2R B 20%, =4
HA7EAZAHCNPC) 20%, T AAEE 7]59] ¥ < JSC Yamal
LNG7} 9.9%2] A& 7HAAL o] Fo|th.20 ERE LNG | A o]
olw] 96% ¥EE FFo = Edo] Azt 4007t E, CNPC 3007t E,
Gazprom Marketing & Trading Singapore”} 2909+ &, AH| 2l Gas
Natural Fenosa 2509+ &, Novatek Gas & Power 238%F £ A 2FiTt.

H 2-5) Of2f LNG 2272} X2 8%

a At A2y
T2 HME Ax ol 2x = FHLH) AHlorpx] 1=ES
T1 CNPC &= '18.04 20 3.00
Gas
T1 Natural = multiple '18.04 20 2.50

opt Fenosa

OFELNG 15 NG Total  multiple 1812 24  SPA 2g0

T2 Gazprom multiple  '18.12 20 3.00
T3 Novatek = multiple "19.09 20 2.40
T3 Total  multiple '19.09 24 1.40

20) EE, CNPC, &= 4325 7|22 212t 20114, 2014H, 12|11 2016EH0] X2 &0 2
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= AHof AY=H
O2ME A ol 2 ] OFHFA|
mE —— T= ?‘l:l = _|I| 7HA| ( ) 7:"—| o™ (MMtpa)
Shell  multiple "19.09 20 SPA 0.90
Novatek . ) ,
. Novatek Engie  multiple  '19.09 23 SPA 1.00
Portfolio
Gunovor  multiple "19.09 20 0.50

Z 1) multiple2 S8 AR E029| 35
2) SPA(Sales and Purchase Agreement)= BN 4238 ER6k= OH0HA 2t
A= O UAXIZRSTH, MIA HEXIAIE QIAOIE X|18-65(2018. 2. 12)

optt Wie E-5X] o AX|Tt South Tambeyskoye 7FAH-& 55
ofd LNG At 9?8l 283 HAZtA7 S22 dF°lH, South
Tambeyskoye 7272l Q1 w2 926bemeo] T

oFZ LNG AY @A o] ol 59 i o] fA]3]
nom, Qlxe} Ald Fo] upgdE o] lA] gkol LNG AR}io] 243}
710l Al oFr LNG &% 0| 7Fsot=s 17| 9I3F ARHErgt
9 T d-AR0] 20119 R E A oE FXFow, of LNG

Ao 84 <§° 2013955 AR AAEEE INGO| oF 54%
+ OFAJot, 4 ol =2 8o, AETS 95%+= olH]

Aofo] &= 5104‘3} 201849 4¥5E F7A ] WE A5+ LNG =
Eid ”&UHQ 7] AR oH, 48 A7MA] @jE 2E ING 92 &
EEFoE TR

N

. Al =T

rOII
Okt

A oFd ING EFR] 13} 271 A% 7Hs FolH, 2018 8 94
71 oFZ LNGoflA A4HE LNG= & 3509t 0|11, 47339] 250]
LRH 2D 2719] oFd ING Ed|Rl0] 7FsE o2 FAlote] & LNG
ks Eol 71E Azt 1,0008F E0lA & 2,1008F 74 SR
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ofZ LNG Eﬂﬂ Ql 12 20179 12¢¥ 5¢U ¥ 72 7HAIglem,
12¢ 8Y A &0l AHEFGoA of=-7 7 LNGAH ‘FPAEX
= U’f.E_—.—E](Christophe de Margerie) 3.0 A& = o] =5t}

oFZt LNG9| + WA EdRlo] Bx AYETt 67i¥ #E 20184
7TERE 7HsE7] AlFgloH, ofd ING EfQl 204 A4 LNG
254 & F oF 179k Eo] ZA|o} AHFEZE 4G9 ofF-4 A
Fx2Ao| AHElo] 89 9U AHIERNS ST oFd Efd 29
7V A717F AFAXNEA of EFQl 3k U AYET v e
7Hed Ao AYET 9lon, 20189 T Ei= 20199 ZHE 7t

g Z0= 7= %E‘r.w LubEl S ofgk [NGO| EFQl 45 F
7IE FEHthe AgS HHEFP o, 20204 2 THSAIVIE R
2 9F Ex glo] AAHoR F31g o7golrt.

(2 2-6) OFZ LNG A|M

Xtz Novatek, AHI Carrier Fzc

21) Novatek(2018. 8. 9), “Yamal LNG Begins Shipment from the Second LNG Train”.
22) https://www.Ingworldnews.com/novatek—to-start—up—yamal-Ing—train-3-by—january—
2019/(ZAH: 20181 8€ 20)
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&

rOII

3) O NG At U 2=

ofZr INGY] A4 EdQlo] 20174 12€ 7FsEo] 201749 12¢
8% oFT LNG A =%°] ot=-7 4% LNGAH, F=AER n|Fe|g
o] A&¥=o] =&,

(O3 2-7) OF . LNG 282

1) W - 9F UL |ut Z0
2) I - otE7| OtAjor= &
3) M- SH7| OtAof= &
4) Xt - g5 20| 22
Xt2: Platts 2! Novatek, Global Risk Insights AtZ Q&

o
N

;J|r 4 4
3o 3
A

Ql

>

iR AE 0&o0]qlon 49 o|TREE 7| Ao B39 &
T AZEQTH d4 E2F2(NSR)E= A4 INGAoZ §3 vef
2 19 YUl o] 7H53ARE, ofAlol A go g sHE 7o

=
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(H 2-6) OF NG 22 3}

A¥  Boris Christophe Eduard Fedor = Viadmir S17(340)

oSt Vilkitky de Margerie  Toll Litke  Rusanov

UHte gt 1 1
HYAE & 1 1
FAH=Z23 gt 1 2 3
HEZ g 1
EEU=g- 1 1 2
3501 g 5 1 2 10
EHEFZE 2 3 3 12
HIQIA & 1 1 2
WNEEY ] 1 1 2
= 7 9 7 7 4 34

XE: AL 22223 2018 685(20184 68 282 7|F)

(O3 2-8) REYT2| OF LNG =T X2| &4X

Yamal LNG Gives These Ports Extra Activity

Rotterdam, Montoir handled most of Yamal LNG cargo transshipments

W Dec. W Jan Feb. M March [l April May June July

E— — °
s B e

Rotterdam Zeebrugge Montaoir Dunkirk Isle of Grain

NOTE: Includes direct transshipments and unloads/reloads via storage tanks

at the terminal
Source: Bloomberg, port data Bloomberg

AI2: Bloomberg(20184 7€ 12 7|%)

webi] E€Ql 10] 7F5o] ® o|F Bo] A9 fHFOR &%
Hglon}, hREe] a0l ING 7H4o] &L ofxjol Aeloz A4
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S9o AAR F=2] LING 48 S7t0) wet 2 5~67§€7t ofo]
AFS] LNG 7H&o] 70% ol S7Fitt.23)

gREES =2 799 ZEHEHTHY SFogolA 71 Eol &
A= o Novatek Gas & Power?} ElengyAl= T2 Montoir-de-
Bretagne ElR|'dollA &4 A7] Ak AZgH HF Q.

4) OFZ LNG M ¥ 4% QImat 7%

rP.'.'
ofor

B2 YA|T ofet ING 42 93] et O}E(Arc)—7 =Ll
INGAl 15%& 20149 g 2 ASFE 489 , 9 524
o] ZAlo} A AA]l AH. %EE(Sovcomﬂot), et EA
o]-F= CLNG &A1Y, & MOL-3= CSD HAAPOZRE &=
3t

of=-7 A" LNGA2 #H] o|ATES] & §lo] A% 2YEE
AdZF WU 2T 7FsdtH, 58 T2+ shd7] 52 7Hsoltt. of
=T ING EF 1 7FsA17]0] 53 2§11 LNGA 53 0] o1 QI&=H
o, A Ed 29 E& 35 {1 AW LNGA 7H2t 530 A
2 Foltt. siA|Th, @A Ed 29] 750 AZET 67/HYE o4 #
2] 7FeEEA EFQ 2 A EF £E2S Y8 FEAY 539 4
B INGA Y] IZEA7IE 4FA Dt 830 Soi7t Aot o]
Qo 20179 6E oFd LNG AFES 93t Uyt NG 25Hd 44 7
Z Aol R, $3 COSCO At FEYHE A= o
o, A8k 2019~202087 &¥4E dF o]t

N

23) https://www.orfonline.org/research/43482—-energy—news—monitor-volume—xv-issue—
10/(ZAY: 2018. 8. 20).
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I 2-7) OFZ M1l LNGM &g 168

S g% m’ QIEA[7| HIAE
Sovcomflot 172,600 20164 11& Christophe de Margerie
Dynagas 172,600 20174 10& Boris Vilkitsky
Teekay/CLNG 172,600 20174 12& Eduard Toll
Teekay/CLNG 172,600 2018 1& Rudolf SAmoylovich
Dynagas 172,600 20184 1& Fedor Litke
Teekay/CLNG 172,600 2018 1& -
CSDC/MOL 172,600 20184 3& Vladimir Rusanov
Dynagas 172,600 20184 5¢ -
Dynagas 172,600 20184 8¢ -
Dynagas 172,600 2018 12¢& -
CSDC/MOL 172,600 20184 12& Vladimir Vice

Teekay/CLNG 172,600 2019 1 -
Teekay/CLNG 172,600 2019 1& -

CSDC/MOL 172,600 2019 128 -
Teekay/CLNG 172,600 2020 22 -

Az SYAHHHELAZ/(2018. 4), "S- 2 M- O], K7L s =582 X

M
o
=
oz
e

H3E 434 =1

oFfr LNG At 271578 71 =, vl 732 o= AA
02 71gold &7 3 Aa A9 ofEe SO FToETt &F
FAE. 1H e S5kl oFE ING= @A T2 Agd dit H e
WollA Eof d@e] A=l it ofE ING7F 45422 7150
A FEE E 5 ANE Holle Ao BR AFHA A, 4

24 92 7|Y 9 AR Fol §X 5 Theat 2 ofe] g9l
2450] 7lojgt Aoz BAH



HI2 % OFZ ING Z2HE 4

1. LR S0

off ING7F 484 o= 7hso] 7FsRd iAol= SAlot BF7t
SN 549 A FaL AFFQ LS ASS
UTH §Al, 7]EoE FJ7FA7IHS TR ET HATEAY] =
o] ZFsFAIT, 20139 12¢¥ Aol AF7t ING & AR
T]ieto] wet 7k2EE o]Q]of| lHtEl Y R AYIEL ING FHIE
AA7IAE FE3H F18EHHUA, Hbdo] ot ING A= 54
5 A= A7I7E urEE U249

TS, BAJoF AET7L oFd LNG At B oheket AAs =t
A REE vt gAjof AR = 20109 5-F ofd Bh=of x|gh
g A Zdke] ths AladHE Alssigkal, 20108 ol= oFd LNG
o A WAl 4 7]d5Alol EERES A8, LT HAoF A
el wet 2011958 ASHAHAAZA = HAT L Qe 3T, A
W=7 AA G2 Aa SH7F oYXl kabEof tisf 2
Alot FE= BlA7IEolA 1,500 5259 28), BlAlof =<
Y Sberbank ¥ GazprombankZH-E 369 F2(42.4% )& Al
SIS T1E| A HAlof = TE lme} HH dARE Hef
o B A A ds v 2AloF BRI AbHER et T 9
s Jfdste © 4,700 £E5(7.18% &) oY =7t A<
EX5 Aog deA 9ict20 11 AT} oyA] Al I %o ot

Stal Hl-go] @ol] B H50A B4tEE INGYol= &5t 7F

|

24) CfPt O I2I0LS S5t HMATIA 2E0]| Hohil= 71 20E SHAH 94
25) M oAXIAIE QIMOIE |18-45(2018. 1. 29).
26) http://www.rcinet.ca/eye-on-the—arctic/2016/04/12/yamal-Ing—gets—4-1-billion—

from-russian—banks/(ZA1l: 2018. 9. 20).
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=84l
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7|Ef

HxFz

Xi2d Loy
olmef 744 % Y
- BRAl
- 7E:H:CI>|OX| A‘1H| 7-|A'1
_ siof
[ ) B

- ®2 £2Z(Approach channel)
- ofl2 < (Seaway channel)

2| &4t

— AHH|Et Stat

- =%7|Y AtomflotE S8t MM ME

- 2H7|Y SovcomflotE £t LNG 7 Mt

A9 IEISHAY Sl 02 0I5t 31 Lo EAZ X2

LNG &7 M A5 =0 et =2 (Vneshekonombank) E 0|

MAF R 7] 12 SOt MAMEF 250Becm K| HEfo} K|otAtEHZ M HA|
AAF 7] 12 SOF MARF 2 0002t 20| 26k= NGL(natural gas
liquids)ofl CHEH XISERFRERIZ A THA|

LNG % 7tA ZHNMOIE =AM THA|

250Bem | AAZEIEX] RHALM| FHH|

AaE 7] 12 SOk MAMEF 250Bem7ER|2] 4= M|(profit tax)& 18%M|A
13.6% 4=

DHXAO CHoll Z|CH 30%77HK| ZA| 7t 27+ ZH(accelerated
depreciation) 512

SIX|H0| RIS KpAHO) CHoH 7H (R E T 28H) 24712t

19744 Yuzhno-Tambeiskoye 7tAK & 7| EfALJHEH|E A S HE 2
OFZ LNG7t 2= 7 |YUELU AF AUS & ULE MATIA - Y

Ap=: KEEL, MA HIARIAIE QIAOIE H18-62
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2. o™ £H
ofd LNG9| Ag&olle o2 9+ 8=

2 2 otk rtEle 7|&d HEAT IN

o= molmaelil= g INGE 9% 7|&ey} zpEo] dg
-, A=7HEe] AA ol wet 7ledt A FFo] 2o HA
T2 2 GEYE BAF 20139 69 kHHEI} CNPCPF oFd
ING At 8ol gk 71234 AZFPa, CNPCE 20149 1€¥
ofk LNG Argoll 20%2] A&-S SHEFct. 20149 39oll= Ao}
o} F=+ 7t oFFt ING olgof tigt g7 7

g #A3E 2ok, dAl S
ofr LNG A= flet AHgAl¥= 75t 3mmtpa®l LNG
T (CNPC7F &5 Ak A2)st7|2 Ftt. E3h, 201497H 2
W AR AR=E7EES] AR QI AaEe] #7114 kHtE
HEUEL LR FH5EY2T 59 S +8/18H
doJsl7] AlAkglon, 1 A3 20169 Aaz=HE = 109 8,7009
F=ol ofZ LNG A 9.9%9] A< SEsHA ot & A I
goz AL 1290 Aa2=HEA oft ING A AEA1¥

ot rlo

oO
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S o7 Lupdo] 79 30009 42 #R29 159 A7 &L
A Bt oFd LNG Atdel 283t F £29 2709 98 F F=°]
oF 1209 & dEd] & AR IEA glon, S o9 2ol
2]Alote] INGE E Gt AAZFA Afdo] A Frofsta i,
ZlAok= A=7FEY] AAE Tofl A FE 43 Ao 2 EEH

SAE et =otHA F=ol tigt EE7} oA AL §
ot AMY A vkAolE olg ot QEIAF Al E(Intesa Sanpaolo)
o} 4 JBICE it QUE|Al AlRZ = 20169 129 EURIBOR
6009k +2.5%°l 14.5\%F 7.59 F-29] 4182 ATl o|g o}t F
A 5=2A87]391 SACES} ZA FA5=241-87]7 COFACETF &
< AFch & JBICE 201689 29 f&2 F129] 483 A5t

o] o= ok ING Ald HAH S+, 4, A 59 7]
YEo°] EPCE oFd LNG Argell Foidl=d], 20134 49 g2 |
AH(Technip)Atel D& AHAFY s AA JGCE 49 A
o] ok ING AJA A49] 9 EPC AAIE A% o] Jojgion
A= 2t} sk AM(Chiyoda Corporation) 2014E 0] AAAA
of ZoFct. TS, obd NG AldolA B4 LNGE AAAIZCZ

o]

=&ot7] 9ol & MOLMitsui O.S.K Lines), 7ttt EA
(Teekay), &= CSD ¥ CLNG 5°] #ojstal, et - ¢-2Al5
ol 1589 41 LNGAH ARAGS Lol ofsict.

F7HCE A AAZACE & AR A, Sa= ST A
=9 AAEH 5ol Wk AA LNG =82 714 o] A5go] ot
ofr LNG A9 AAA B3/dE Eol= d =&°] B, AlA
ING A Afre iz Alotoll oFd LNG A9} F87d0] 7
AT = 5 Sl
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HaZE g2 ML A AARE

Nz of LNG ArFQ] g0l tigt ojdo] EEFSol= &
A &= WA EQlo] ojn] 7bE Fold, EQl 471 F7tE 1 B
LNG2 AFRdo] =9l Q= AJ&eltt. ofg LNG Aol F31=
A FF 1SS LE6isS W HES o LINGY] A¥E 7t
A1 55 ING 2AKE 254 JI¥E A= Agdct. #Alot
R FEUEelE Aol ojs & AL 8T sHAIRE %
it ZgA Egolu SHAY A& B AY] A4 59 A=
Q] FojHr} f-jvtet 71do] ofd NG A ol HH 153
9] A" INGAS FFote o IRt oebA @4 vyt 5=
ING 2 AFY #olg Estal Sl AlAlA 9 vt ofd
LNG Atgell Zrofstz] aFot=Alol sl gt dolE "art qirh

A, #Alotel digt A=7HEY] AA 5 2ot AR |
FA2HY w27} wol f-2ueto] AH=221 oi7t glld 2o R
wotEnh E3E HAoF BAAA A WE S Adkag 2 olEe
T 3} v\ }31:]- 31/\]0]-1: /\c]-o%;a 0101_@_1:]- z%akz% o]q]_,] q]x]-o]
e 18P o AT=7H=9 A dEshA HAe
A%t FEo|AN A5 = Syt &
ofst7lol= o7 M= olsjAEe] A AN
o} E3H AUZ SHAE INGE 4T 4 U&= 2
o] #Alo} HFHA LNG =9 13T o
Ao A B Ao} oFZk ING Aol digt A&
Aol A Y9 Als7t BAgE Aol vt 719
el FAAR FZ57] of# RS Aot 53,
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MR Frkeks Qdo] qlom, Seubekt obx] eAlotet of
1 gl 5 obg 41g7%0] 5

TS, 2AloF oftt LNG A4l ofsiA] ¢h2 Hole ¢-2uzte]
] oA 2hed FAo] digk w22l o8 240 T A= vt
g9 ofgF T UF 8Rlskx &Y Aer Hn. £9], oY
g Fd Aol FA0E AAQwo] digh vty B 3571
FAZA7E FA=HA SAoke] of Rt oFd LNG Areiell 2=
2 Fofstal, B3 TR =S vhhske Al oFHE Aot

)
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Arctic LNG-2 Al &4

M1 A T3 2 7L

1. Arctic LNG-2 AlY FZXIH{A

Aok Z L offt AFY AR LNG $&0] EZAsEEA oy

A A W f1do] A3t ek 2Alore] o | A] A=k 20359 w
2 ING AAH o2 of Ko} 7|HHIE S X3t A4S
A B35 2035974 SEE LNG AZoA Ao HeeS IA
9] 4%°1A 15%= i Agoltt. HAJo} LNG & | F52
Lrplolot. Ao o |qR] Ak 7o) wet LHpEl2 o ING At
A3t Arctic LNG-2 AFEE Bofl AA7tA9] AZF ABARFE 20354
7M. Y 40% S90S

Arctic LNG-2 AFQL Lubelo] & #i7) ING ZRAER 227 7]
Tt A7 1,980%F E(6605 & EF|QI 37H) 722 LNG A4S
EXo07 ASEWHE 9 HjA S A5t Aotk
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70

B
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&
=

30 AR

LMG Capacity (mtpa)

2015 2020 2025 2030

W Yamal LNG 2¥amal LNG Expansion > Arctic LNG

Xt=: The Oxford Institute for Energy Studies(2017. 3), “Russian LNG: Progress and delay in 20177,
p. b.

ZAJol AAE|Elo} opgt-y|| = Rpx| o] QAT |AF TFAHS
Ndste] A5t & ESFRE B9 f-HI ofAotE INGE &5t
£ AS BHOE 3t

LHHE R 2jjotof] 42719] FE Bkl Slvk. @A 127 B
7} Ak Fold o] F ofd LNGF W-2H 7HutE 7tAKS st
= Arctic LNG-2 AFYS #2512 9t} Arctic LNG-2 AFG-S 2016
W % LeHiEo] 7|AtEoA 2L B LNG AFYY] AF 754
= ZARELL otal B5| A 52 Wttt o] ING Z2HE
TAAR1 =49 HHl(Linde)2} Arctic LNG-2 AFF Q] A4ktR, 282
Ala 2E 53 B P4 S A FS AlAA
HHER Arctic ING-29] 714 BAEE =0]7] 98 LNG 71&-
A4e] @A gtof| S FUaL, HAJoF o|A] A 20359
A A F SRl FAHA EoollA 4 e AE &

N
= o

3o & i
hat

O.
ol

3@ o
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(2! 3-2) OF2 LNGE} Arctic LNG-2 2|X|

—
gl

Ktz 2X[ARA, FFXFM F=7221D, No. 2017-14, p. 1.

AR eHHELe g T Y (Technip AG), ¥d|(Linde AG), YI7F(NIPIGas)
3AMRF EHE 7|12 AA(FEED) &S 3 $olH & &= £ T
A9l HFEAEARL 201990 SUT Fo|t}. HAjop= £ &g
AEg F2H ING AlPgolA9] dA| Mgt ot} Aot uf oF
19 7HS] A4t dAEE FET AR 7|tstal Qitt.

2. Arctic LNG-2 Al 7HQ

Arctic LNG-2 AP 20229 A4S ZHE 6609 E2] EFQI 3
NE AAsto] AZF 1,9809F =9 A ]’ £ i Aol oft
LNG2} ¥ 98-S 9 Arctic LNG- 2«] Ay
ow o= HisE 2 H& 2 Ao 7|g3i,
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Arctic LNG-2 A} 9] 7FA FEFYL 7gdte ) Aule T A7)
(Salmanovskoye) 7}A ZEIAo]EAolt}, o] ZHA0|EAQ] & 7}
AufREFLS 7FA 1.2Tem, BEFERSHEA 5,0505F & Jfrolt}, o] &t
o LHFEL Arctic ING-2 AFQ Q] 37} 714 B2 SEE o) &
obe I A7) Wi ol A ok 80km "olR 7|HAF JtA EEAo|E

Aol ost AARA AYE 2021d0] SR Aol o2 95
wube] RSARE 201749 69 7HAT B1gH) L gol AT HE
gor, 79 PAlol FRENY FF 2797 AW AT, Fss

A0 FAF 9 AAto] Thset BoldAE dhElTt

ofZr ING2} Arctic ING &5 &4 7FAHO 2 oF 7FAFQL AF
Y B R RS w = HlGo] A-eL Holn, S397|F o] A
shHl-go] dHEo] 7Iet2 ING A7) dut +Eo = Hrhe
0h27) SpE BIRFROIA ING AMALE ol 88joF 37| HEd] &
< 2HH7 28 F= Tl Uk whebA w=BFEE Arctic LNG-2
o] A 8-g ket Azkelo] AMUAE UEOZH ING A
BolN AWAE ®Y Aolr B3| Ashlee HAssgronn
Hopdr] HER-ES AHStAAL St WeHHEZ Arctic LNG-2 A
o] H5HH]E= MMBue 4 288 @4S SHE StaL Ut o]
£ oFd LNG AH4 9] dishi]-89l 2.859 2 Hte W2 Hl-go|r},
Arctic LNG-2 AtH]= oFZ LNG AFQ)9] £A1H]8-91 2709 &

H|5] 1/3 A @2 1009 82 FZE. o|get F4H|& 4
Qolog ZFgA ZIYE FLZRE(GBS: Gravity Based Structure)
A& &4 Huld A4, ING 7]" 2 AH Y] @RS}, 2AloF A
o] AIAISE, 7]1& oFg A9 A

-{u:jgnié

lt:l

_&

g} ol& So] BHITE)

27) SZEXNETH(2018. 4. 18), At2M, p, 28,

36



H| 3 & Arctic LNG-2 Al 24

(3 3-3) Arctic LNG-2 AIi1} Et SS R0 A3 H|W

$/MBTU Tﬁﬁgif Ef‘g :ﬁh%rnm ﬂan I I
i EECRTE I

.l

i ok INg S LING2
I W ('TE I8 7|E)
e 0|2 LNG, i;'.-,-g.e}zg LNG

EAE, Sabine Pass

Kz HUXERET(2018.2.12), "2AI0F LNG S5 2HE50t HAT A o~ TS H2f ) TAA
OILXIAIE QIAOIE,;, H18-6%, p. 24.

Arctic LNG-2 Atd9] 74 2 42 GBS LNG EHE 7do]tt.
GBS #go& &4 EHERT A4dn| 89| 30%s 24T &+ AoH,
SFA Y GBSE |4 7IAZ Z A E (Onshore gas project) & &5 7}
5ol 2AloF AA FEollA A== ARlo] Qlrk o] o] fE =
HHEl2 ofZt ING AMIAE EHEE Sl A4dsHA] ¢kl 2H](Ob)
Thofl 9122k GBS floll BE4l0 2 A-T Algo|t}. 3t AFYe] A
A a&dS Aarsty] g8 F2rkAA QI E2HHKola Bay)oll 471

3
o QlgHe 2] 24
781:1

& T2 AL, oI3tolAM GBS EHE
o] 283t 75 % AHES A AlEste] 2Rttt WRth2)

28) 2| HM2IIS2 “Arctic LNG-2' ALI0) T3t O[O 1) 7|2 Of2t T2 HE riy] Q1mat 0}
Ol 2 | HZ, 2) XIE HIE Z|ASIE It A=4t M| 0|8, 3) Xt HR7tA ot 271
4) O D2 ME L 2 EXHIE, 5) 0|24 LNGO]| Hloh =2 712 Z=, 6) aliel 7120t &5
S O2HE 33 E5H S2ZH NG AIY0AIL] ZHlE L YR 2 S8 JULE. Arctic
LNG-2 ®27} 73| X1=2, KMI(2018. 8. 18).
29) O|AXK|IZMHTLR(2018. 4. 23), "Novatek, £=2 LNG2 7 [= 47| Z4S 215t NovaEngineering
JV AR, THA OEXIAIE QIAOIE; H18-1535.
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Arctic LNG-2 AF49] £9B71H L oyt ING AMY 19HA419} GAFE
Ao 7 AAEH, 1,000m’ F 250€8 o]tz =t

(% 3-4) Arctic LNG-2 Af2o| GBS Ax| 2t

XtE: NOVATEK(2017. 12), “Transforming into a Global Gas Company”, p. 53.

(H 3-1) Arctic LNG-2 A1} OFZ LNG At H|L

st= Arctic LNG-2 O LNG
CTEINS -HFEl (Novatek) L-H}&l(Novatek)
x| SAE AH[Z|0F 7| LY Ot =59
1A S5 Salmanovskoye South Tambeyskoye
E EXAY 20194 S2I(01%) 201301
MAIHS 2022~20254 (01 ) 20174
X7t ok 1,980 £ ™7t 1,6502 £
AitsE (2 6602 =2 E&i|21 37H) (5502t £2| E2f|21 37H)
M EQ 7tE 20223 L2 Al A 4HE) EQl A& &
= 14 EXHIE 1009 2 270 2
LNG At UL AZHH 96% H|f &=
OFZ LNG Z2HEQ| 1|2t RAfet

s T 000nS! 25023 Ot 2 1,000m'g 25022}

A= KMI(2018. 1), o2+ 2 - Ol L{X|, XF7HEt SIS SS812 TIE =il ek,
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ol xiof

X O

H2E MY =1

det

1. =2} W A A=

1) GBS LNG SHE 714

Q& W72 (Wood Mackenzie)= Arctic LNG-2 AF49] AZQ¢9l
O = GBS ING EHE A4 AY7s4dS A HAZ HUAT30 &
=floll A2l GBS LNG EHE ZAH2 ool A A== o4t ¢ 2
AlZhE ©Esto] ZlAad Ayt oyt £AHHE-9] 30%E &
Aok A=
SHE 1ol bA WA dxd 942 GBS A SAR= WwHE 4l
AlYol®g(Nova Engineering) JV3D2] HEAA| XA 0.2 st o]eke]
of At (Saipem)AFt 530, GBS F+29AT ZFeHMurmansk
Kola)§t A 404 Axste] 7|A¥tE71A] =549 A<olth. A ¥
A GBS= Z°] 350m, HH| 50m f+Eo|w QH|gto| A 20km Hoi%l
2o 4 15m zlol2 dA €t} &5H GBS o= EHEE 74
Sh= 15709 A5 FE2E0] HAlEY FAl= 129 £l o]& AL
o 3etet32) LHEl 2 GBS LNG —fﬂJE ARz BAHHE AR
ofyt MAZFA NS}k A2 72 5508t EA 6109 Eo® =
& Ak, eHFES Arctic LNG-2 A}?M 4191 GBS FEED 2+
2018G7HA] &= A o[t

o m¥ 2 Hﬂ

30) Wood Mackenzie(2017. 4), “Arctic LNG-2-Commercial Overview”.

31) 'cHIEI2 FEED AAS QI &2t EXt 3|AF NovaEngineering JVS MEUCE 2{AJ0FNIPIGas
(XI2 51%), ZZA TechnipFMC(33%), S Linde(16%)2] &1&5|AlZ MR ERoH Kt
THEE 299 4,7002t &2| £F0IL,

32) http://vwwv.upstreamonline.com/hardcopy/ 1469830/ novatek—forms—novaengineering—jv
(HAH: 2018. 8. 20).
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(73 3-5) BT LNG 744 ME TUET o 3% B

LNG construction center is the world's first [ . --.:ak Accommeodation camp
complex to build GBS-based LNG trains \_\% up to 16,000 people
) ) —— Concrete batch plant
Construction commenced in August 2017 b= S SC 180,000 m? per annum
rocess module fabrication shops - 20 =

(up to 100,000 tons per annuoy-

concrete structures
{ fabrication shops
{ Belokamenka o P
e

Murmansk

Gydan Peﬁinsula
Belokamenka TOTAL AREA OVER 150 HA

Xt=: NOVATEK(2017. 12), “Transforming into a Global Gas Company”, p. 55.
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(12! 3-6) KolaTt ZMAL} Arctic LNG-2 £IX|

Kela Yard
Poriovaya LNG
Battic LNG ﬂfmtst% - 1 YarmatLNG
“Yamal LNG T4 “F‘..’::.: LNG-2
; : Kdmchatia
- terminaf
scate s
Smalkscae LNG in -
Krasnpdar Krai Far Eas:;r-a
Saldlaurr«i LNG..
<3a|f.i:'|:sl|n 2 G T3

'

Viadivostok medivm-scale LNG

XF&E: https://twitter.com/wm_russia/status/978980510151184384

2) X7t & EHOog A-

ING =52 o] AFd9] 2o Yl arlo|t}. wrpdl 2 EH] A
S el Ao AP W LNG &4 EHuld AAHE Arctic LNG-2
APYEt FAo Jgskal lvt. A= HAloF A3l s At A
WAz o], HjEg Aty AFHor AdEH= A& ARG
Ut ESYE A 5 B9 RREATE AL AME AR
g Xt 7132, AP s o8 AR s&o 71ZHA 7}
g 20 HQIrh33) wufdl2 20179 109 A7 A5 Azt
2,0005 & A&7 LNG &4 Enjd Adof ditt |48 A4dR
o o]& 11¢¥ & YE Marubeni Corporation, Mitsui O.S.K. Lines
Ltd.(MOL)®F ZHAF7F ING 4 5l vpAld &4 75 A5 9%t &
S ZpAl o] MR

33) SHEEXZT(2018. 4. 18), AR, p. 28.
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(O3 3-7) &t X B0 2%

Petropaviovsk-

Kamchatskiy
A _ W ¥ h
Kamchatka '
Transshipment®s

-

Xt=: NOVATEK(2017. 12), “Transforming into a Global Gas Company”, p. 58.

AT ING 24 Hud2 ING 367t JHrEE A 4= Sle o
o o 29 24 Huldoltt, AMAH o 2= ofukxiiHAvacha
Bay)Z} A RIAFFoFIH(Bechevinskaya Bay) & & 0] $EA|o|H
FSU-+4] LNG #734dH]) 4 os HESI U

(23 3-8) #AFt &AM HOl2 JHE:

Kt=: NOVATEK(2017. 12), “Transforming into a Global Gas Company’, p. 58.
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ZAjot BIgR o] 7k 712 Ql FAHIEA o] &7} ]
A 49 LNG AlEhe gt ING 44102 &3t & LINGE of-H
9oz TFE AFoltt. Aot BFof|A of-ejz]g ozl ING

1.84~2.49g = FAME A9, AA7E 2H4 o)

%

al g 1.65EE7IA] Wobd Ao o4 gt Hj

717 EQE Aotk @A ofdolA §H FEE AA TH7HA] 36
ARt FA7FGE o8 AF &E7170] B 19UE

27F 824 Hulgde 2022~20234 M5 BEE 34

E|31 9)oH, o]i= Arctic LNG-2 A9 9] 7H4 AAY Aol & I3F

(23 3-9) LHIEHO| =& A=Yt 24 E{0|E 0|8)

Jf
FOB
Yamal LNG/
: Arctic LNG 2 Sk
Reloading boil-off gas %
boil-off gas Sa[:zf“t’grtltle "

+8 sales to the
network

ASIA m

Costs for
passage through
the Suez Canal

1.511

SMER(01= 25t S 362 2.49%/mmbtu
SR SN EOIE ER]) 19 1.65$%/mmbtu

XtE: NOVATEK(2017. 12), “Transforming into a Global Gas Company”, p. 57.
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3) LNG M HX

AIAARAZIFHWWE2 H=g29] sla532 202597H4 5,500

T~6,500%F &, 203097HA] 6,5009H~7,5008F Eo.2 Z713F Aojzt
o Agskal Qo34 o] A g = #AlokY] 2030 E Qlzet i A
2 9 ZAof FF71AQI oFFEEE(Atomflot) 9] A& 5o AL
o, dx EFA oA Y F ANLAET THE F9
7199] AGAE ot o|Et TA T7HE ZAoE YrEIt o] F

oNH A5T & WA AT H1 A% AYHArTF) Aol
obZ ING EQ 10] HY7HES A olF otAlol, 8 So&
LNG7} =&

H P12 INGE $5511 Uk

Al
k=
sk
|o
A
ek
-
B
P
10
&
&
i
20
i

o)
£
o,
r>~
%,
o)
Jo

34) WWF(2017), “Prospects and opportunities for using LNG for bunkering in the Arctic
regions of Russia”.
35) OIUXIAMSAT(2018. 1. 29), "MIA| OLXIAIE 2AOIE, H[18-45.
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r

H 3-2) 203047HK| 238z 25 MY

2{A|0} 2030 &gt
ol . OlZZEE
x4 O =X o|oa} JHEr X2k = .

o OBEARE FER - AR S TR atomflot) =3%|
TS -roxl
S=2f
=SS 2016 2020 2025 2030 2020 2030 2020 2025 2030

A 124 477 750 1044 387 675 36 645 653
Petolum 96 362 508 694 339 576 335 50 50
Products

Oland 94 197 317 367 59 62 17 17 17
Condensate

Prirazlomnaya 1.0 48 48 3.0
Varandey 66 80 120 120

Novoport 20 b5 85 85 85 85 85
Payyach 50 5.0 73 73 73
Yamal-LNG 12 10 038 12 12 12
Dolginskoye 00 7.0
Others 01 02 04 04
LNG 00 165 191 327 28 514 165 33 33
Yamal-LNG | 0.0 165 165 16.5 16.5 165 16.5
ArcticLNG2 | 0.0 A 00 00 11.0 16.5 165

PechoraLING = 00 @ 00 26 52

Concentrates 07 10 10 10 05 05 0 13 13
and Ores

Norilsk Nickel 0.7 = 0.7 0.7 0.7 13 13
'Bav'ovs.k 00 03 03 03
eposit
Mayskove o5 01 01 01
Mine
Coal 1.0 80 200 300 1.8 5.4 0 10 10
Taibass 1.0 80 200 30.0 10 10
SevemyZavoz 1.0 15 20 20 1.5 2 15 2 2
Transit 00 10 12 20 1 2 1 1.2 2

X2 WWHF(2017), “Prospects and opportunities for using LNG for bunkering in the Arctic
regions of Russia”, p. 23.
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SHAEE R wHFELS Arctic ING-2 AFQ] ING 454 4742

U3t A S AR FF AT 2 ETHZvezda) 2A A0
153 9] ING 541 Axof oigt Q74 (advance request)S A
HE Qdoh, ZH| 2T A Ao FR7F A 4] S35kl
LZZAER 5% T2 ol &St sidAde] g E
wsto] AdE, dujgA] 52 A= Abdoltt. o] wiZo
=2 58 AddS A%t AuF 1 s SHEE 2H=2H 2
oA RAAHCE A% 7HsAdol AR ATk EJE 2AoF
7t 554 A4 A old A9 siidaedol Ao =449 ofF3t
£ ZAA5HAA Arctic ING-2 AFdo] o710 =gt Aoz Haltt

_l
O ofr 3O e
Horo o 18

|o

1}

Hl

=Y
o b

36) Eurasian Economic Forum.
37) HHXIZHATLR(2018. 2. 12), “AIA HHAXIAIE QIAOIE,; H[18-65.
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(O™ 3-11) ZH|IRCHZMA HX|

XF&: http://www.shipsdeal.com/russian—shipbuilding—complex-zvezda-cooperates-with—
samsung-heavy-industries-in-construction-of-arctic-shuttle-tankers(ZA4!: 2018. 8. 20).

ot

W bR BfY LNG S3H] 8-S 915 oFd LNG AHgel
A AR A HI A A ArcTR)ET W AFFY] ArcSE
ice-class B7 AHg b2 AESIAL At Arc7&2] xH8o] &
gh AetEct £ o o4 v Bt ofuet R0 2 e A] WSt F
A7t ghot W2 ALko] BA &8 18 Fel Aog gk k
HHEl 2 W= ofA ofEl ElZEEA|(Aker Arctic Technology)Ale]
Arctic ING-2 AFZ 913 2% &1 s 7taeutd 59
ZAE H4T BPAES EFshlth

A7 HAloke TS mg A Y] Y| AET VEARE
Sl LNG 24 2 st EHE 7S 76kt BlAloks Arctic
ING-2 At} 9] =508 a&sts flsf A 2= eke o
2 AEsta glon ofA AR vk Itk ¥s|aL )lou, 2fAlo}

7t A WAL AxE 7HsAo] AATL Ut

N
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(a3 3-12) OF2 1t Arctic LNG-2 AFH0| LS AHEIM =4~

. :1."=-i] TR . :_r-'-P"‘\: BR0d corentional tankers Tt
8 ARDT Nemal LNGO 5.3
, o]

8 BORT ML .

ia L J-I o

- fall B "
s L g8 o4

] b |

NEERE T

I F 1]

; L4

-
a
mT e N9 20I0 202 o7 203 o018 2020 02

A2 SEEXISH(2018. 4), AEA, p. 30.

2. EXIRXIE flet Xt €

1) Arctic LNG-2 AlY EXIQX| 7|=

Arctic ING-2 AFY $:719] 342 ARFAA Aot A &
ofof digt TAH A A2 FEED &9 $= F<1 20199 2F &
@70l 2 AZoA Tt BjAlor FH= ob-BiAYg =79 &
Ag el wels) .

E£35] o LNG AF49] TFEUHRI Total, CNPCE E3ste] Saudi
Aramco, 9+ Marubeni Corporation 5-°] A& 7HA|aL Y= Ao
2 AT ofy 1210+ kHlElo] 50.1%, T~ Total 20%, 5=
CNPC®} &= Alg2tHE 7} 7k} 20%, 9.9%2] AEER o Zoidl
o} gAJo 7] A9l WkHHE I 2014 RE v]= A4 Aoz AXH
offt ING AMYZ HIAIZ S5 Aol A FHof {lUH.38)
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SHAYE Arctic LNG-2 AFa HHSHA Y 28 H4 2482 AT
%= Ao, & Z=HEQ A ING &5 AoF Ao
ATLE AgYsitt= A wvpe o] Jgolt}. $HH Financial Times
e HHEO] Arctic LNG-2 AFY¥E oFT LNG AF4 3 FARSHAL A&
% Sfielofl A ool Bl HE Aeth.39)
A2 oFd LNG AJArge] oF 96%7} o]u] A 2to] A= Aot}
Total 4009+ &, CNPC 3009t &, Gazprom Marketing&Trading
Singapore 2909+ &, AH|Ql Gas Natural Fenosa 2509+ &, Novatek
Gas&Power 238%F & 5 W5 1,478%F £9] A7) A ko] A A= o] 3]
oh. oFd ING= A71ASF %0l A= Add 44 14 old7HA =
AEAPGOIA w0} J=, ZFA, HEHE, AFQl, @70 52
2 QTH v Q1 Feto = VkA BE AEE AL vm2 d70
RRE, 972 ZIFAZEE ofd INGE AFAR40 oFd ING
A AE- 7] dAlolE FAAEY G AR Ado] it 41
T7F @ Ho Z2AE Ag2EE 915l oFd LNG AFdollA A4k
g 539 A9 AFEE Ak AZsfoF 4D
SHAIRE HPELE AlA] LNG AlollA dEAdo] gdiE As 1L
25to] Arctic ING-2 AFGollA A4k ING AF-E AFsHA] ¢
A=A E2ox dF HAE Aol Y

l

2) AI0F FEo| X|gl K

oFF ING A9 241 wigel elAlo ol gEAQl FA%

8) SIEEXISHE(2018. 4. 18), AMARAM p. 28.
9) GILIXIZRAHTR(2018. 2), "MIH KILAKIAIE QIAOIE; X|18-65.
40) http://www.e2news.com/news/articleView. html?idxno=200954(ZA4: 2018. 8. 20).
) AUXIZRST2(2016. 11. 28), "M|AH| OILAXIAIE QIALOIE,, X[16-435.
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TASHAL =2 2 Aloto] digt FAAAE 24T kHE S £
It 2{Alot Hi7]do] AA ol A=A AlA a57]180
Aol AREAT. 1A HAlof FF= S HER ofd A
Aol 1,5009] FE(9F 2% 9,4009] ¥y A|LAH. &1t ofy} s
ARAol A&sHAl 2 SV WRHAL, A4 & 12493t SSEAE Al
AeF ING +2A19] A, AAA R 71d2A A 52 AlSdH

T} 42) o] 24 ofd LNG Af

E =
d flzxe}, HFoA9 52 #5118 sol= &0k B 559
] =

ol

e
rlo
Az
1
1o
ne
19
ot
o
oM,
B
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v
X

AL 4 7153510t thget AAE| B jiekEoe] tejd ZAoR d
eItk F eHbE] w)AE S ofrlotollA 622 /MMBtu, -l
422 /MMBtu®] LNG 7H4°] 3= H2te oft LNG2| 4744
o] YttaL Y3l uh QIrh4d) T loHfEle o INGO ofAlo} il
77t 322 /MMBru(g 47t 0.5 2, &547F 2.59 =)L 9l

Sv

42) St=71AZAK2018. 5), "2IAI0F LNG AtY S&,.
43) E222A414(2017. 3), "Yamal LNG Z2HEO| XIgh A5l Arctic LNG Z2HIE T b, 2,
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3) el =lete] & gt

Aok o EjX o F7hE0] Arctic ING-2 A9 F8 $5A1%
o] € Ao & B c} 55| T o]Ao}, QlEHAo} 5 7]&2] LNG
$ETE0] 2021~20224¥9] ING $U=o 2 AgE Aoz At
th. otAjotg FHOR HTtA 4871 EHHoR L1 9

S|

rr
0?4
ok

2

acUX
RVI)

A #Alok= oo, E3] FEol A gt olv A &

W1 glow, ofaJol= ZAJoke] | R AP o] wE
A ol 7132 A Qi

g WA Arctic ING-2 AFdoll #4lS Bl 22 4
T} 20164 2¢¥ iﬂ}ﬁﬂ% A& 7]4=ol Arctic LNG-2
FG-OE]E ;q] ‘c=>‘ .01 O]:—:E{- 7]—_(q Z]—-‘?—_] 7HH1—_1_?1__E_ 6‘3@1 VA
S}l Arctic ING-2 AHS S48 07 HESH Q= A0 R A
o}, T3 JBICE &35 A= Al 9IRS HE o] Tokyo-Mitsubishi,
Sumitomo Mitsui, Mizuho 9] ¥4& 2P== &= ING SHE A
A 2 2] IS 23 Qe AoE Bt 201749 11€ keH}
g2 3= CNPC, T=7/Hd233t Arctic LNG-2 AFY A& 93t
HFEUY A% AEJH. S=2 oFF LNGO ©]o] Arctic LNG-2
o= FooitE HAth EF LHlE2 Adsl 5Y = =971
PTTS} 7FAA FAR 7, tHei= LNG %%E'*OFOM ﬂ Feo] it
MOUE AAs] &+ A4 LNG =242 &= 2 gt A
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e
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= ofy
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s BN

44) BI22%714(2017. 3), A7, pp. 2~3.
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o] FA|S}F=] 1L Qtt.45) 20180l 29 AFH FF4-R71Y Saudi
Aramco”} LBHEI} Arctic LNG-2 AFE @80 thdt MOUE A2}
o, 59o= IFA Totalo] 10%9] AEFE&EE MOUE AZ Tt

SHH Arctic LNG-2 Aol gt A AlAS] B4 &of S== X
o] 9ALE drgith HAJo7F AL 02 Arctic LNG-2 Aol =
9] Holg AT AL A 2016 A15% -3 FAIL7 &5
Q93] 717t Foltt. FEOL F8 FEAQ] T2 7HA o] o
n] Ao EFPL Y& FA] w5 AD7EA EJAA GRS A
gt dHE SAESS 597 ofER AZelA40) T2 Aot
718 4 Qe 8% oAUA & AR oIt X 69 T=TAT
Abe WHHE R MOUE Al st dw7] LNG 9 59 BH &/,

Mg 7tAAA AR ol et BEATE s Bk

_

45) http://www.e2news.com/news/articleView.htm|?idxno=97786(ZA4: 2018. 8. 24).
46) 27| 2/(2018. 5. 31), "2IA|OF Of|L{X| H2Fnt St MAHTIA $20| THs4 L HIFQOL,, F2A|
O, M28% HM13.
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1. A Ef3d dE A

Arctic LNG-2 AFY2 H8 4 o|A] 352 SIe 341 s 7
T ARIolZHAL & &= Utk ARRdol RolstalAt st A= 3571
?l 7FAFARE HIES HH7|YPE0l7] "o & A
HEOA Gl A= 35718 SHANE AFdel gt erg/d B 7t
AAol Fsto] A4S BHd/de HES EILA St Syt

oA B E7PIES AA 88T sl E HAEY, &
33 SHoME BA9, A, S aSE, A4 SH

47 SELRE BN 10009 HOOID 7Y £ SRR #8200 B ORI
FXAY U HSETNN Ot SS9 201 281 B8, U0 A Y S AR

el =0

22130 ZHH 571 WIHIEFE’*%M— A|g6f5§ ot A
48) AMH TN HIES =7 TAA LEUIM S Eol0] HOY/HIBC| HIZ0| 120 3L 25 [
BHH EtEE0] o THEHEY
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57183 S 7zt 719ge] R WEStE A B =
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MEARIS] S A ES 2 e Aot 53} 52 7Rt 2015
AFE st FollAE 7hAA A 22 SRt ARG ol
ol TR AFER} T2 A E54E Bt REgst
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et FU A-E 23310 Arctic LNG-2 AF]

_

i
\f‘J_lg
o
E)
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o

ot o8 g, 794, 58S AESHA
gttt 3544 SHoAs AT S ALEEBAE, 4 S
HoA= AU A] =52 FAY SHEZ, S5 SHA= A #
oo Y39l SHS AIHsIaALA} i
4-1) Artic LNG-2 AtQ| Ef M ZE 8=
= ZE 9=
1 2Pyamel ey
534 B8 AN iy=g=ani
Ly 12l AH|ZE THH| 1Y K|S AARY
oo 3 1Y INGAIE U] 12 Xl i
Q0| M7t 5§
SOl MRS SOl O“LW( H'HE'.E) =
S8 SN HEE  J1SN, A, YAIN UHE 28
K2 KMI 2

49) KDI SSEARIE YT 7K |':Eo|(2015 11), "SS7 |2 HRAREHLAL OflH|Et FEZAL 2
A 710|=2RICIAT JHEAIRIE SH2=), p. 3.
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SHAAFANEALY B AHdolA 2 B2 =78 9
o AgTe] AR, FHFA 5 ofs] AR ArdFA1A]
12 &= Qdeh #HAJoF Arctic LNG-2 AL S] -9 S-E]uet 415
A FAe f URAESA ARl Ao s 240E £ Q=
o] AA/go] & Abdolth EF 3-2] FFB|EolA A EY
off tiet g% AX7F P H 7hed FFEA 4GS 8T

AE AL ol2 FAsekT glo] F7RA 0] AgEAolAE .
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o
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2) XjeletEgat

SEyate] HAZEA £3F 20029 1,770 Eo|A4 20179 3,681
2oz 275, A2 100 ¥z AW oF 5.1% 420 JHEL
B9 AEAAARQ019)0] T, Sejitete] ATA S8
= 20184 3,646 EolA] 20241 34118 EO& Tha Zhasitl,
20314 4,049t & 2zog =713t Aoz Aysty Q.50

s9) AL SeAhe] FHEY AH Rk oA 2
29 AAHY BFHE LM BHow £3 Itk B3|, ING 5
AOJEET} Be FAH5 oA AL TF et Ha P &
Hol e 2FAS thasisis o] 457 |t

50) YT FATIA Q= 70| HKHI MEHS 7 [MLUT -H7} U2 2 At 2IISk= 2018~
2024E77K = 2 222 UAoh= A0 MY FR| Of4X| et FMo| Fato 2 20204
SERE 7| 7ML -GH| A=0] FAE D, AEt S A GH|Q HX| SO 2 JIAETeQ
712024 0|F HIZH B712 HO = MUE(ZHS(2018), "HI13RH A7 | MO HA 25720
FQ U, "O|UX| 22T, 20183 53, HLX[AKSITL, p. 1).
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(O3 4-1) I MA7HA 22 F0|

4,500 -

[EHRIRLE)
iy REAZHA (g
3,500
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -
500 -
R T T
B se e e cBodesb bR oo
A= AASAAF(2018. 4), THI13A H7| FATIA 25A412(2018~2031),, p. 2.
(H 4-2) 57| oA 40 Y
crof ot e
AR
e (- - O ()
184 1,185 809 1994 1,652 3646
2413 1,231 886 2,117 1,294 3,411
31 1,329 1,011 2,340 1,709 4,049
AHAS/IE 0.89% 1.73% 1.24% 0.26% 0.81%

A2 AASAMKIE(2018. 4), "H[13%} &7 | MAHATIA 2274 2/(2018~2031),, p. 4.

seiatae] FWEY M-S AURAIU A4 ZuET
AR 7], §7152 D3t F)lA B AG] Rest kol
o2 AUSFRANE obdlet ol 4Pgstel B

SEuvheke] A7k LNG 432 20179 71& 3,681% Eol9ltt
A7F 1,9805F & ABAF |- Q1 Arctic LNG-2 AFdo] thgt -2juate]

A& ABARFL A EE-S 5~15% HH= 7S o, 199 <F 2,712~
8137202 A=t} webA Arctic ING-2 AF Q] A1YskH gyt
AH|EFO] 2.7~8.1% £ ST Ao=Z Holth
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Af
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ot

* Arctic LNG-2 At Q| ¢17t
** 20173 ¢ZF 3L LNG AH

5T = 12 KIS AMEE/(EA7|ZEEE) U 1Y Al
=2,712&~8,1 375*/100 849&** = 0.027~0.081

,9802t &, X222 5%~15% 714
1 AH[ZE2 100,849

-

(F 4-3) 22|Lt2te] LNG 29! 313}
109w, 20154 712

TET o= A A HIS
53 2.5
=HE2H0| 1.6
QUL AIOF 4.9
22l OJA[OF 4.8
IpROb71Y 0.3
7|Ef OtAIOLEREY =7t 0.3
OAIOFEHE S HIS 33.1%
Fr 5.2
FIEI2 16.3
ofgf ofloj2IE 0.0
O 2l 0.7
SsHE 50.8%
A0t 35
240 0.0
7 |EtE 0.4
& & A0t BIS 8.9%
LA 0.5
M 7Y 0.9
LtO[X|2{0F 1.6
otZz|7t H|E 7.0%
o= 0.0
Eg|UCE EHD 0.1
= 0.0
SEOHS HIS 0.2%
Z +4E 43.7

Xt&: R. Shibasaki et 4/(2018), p. 544.
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¢, 20159 R et ING 932 & 437 m0]
o, FUAE H|S2 242} obAJotH|H Y 33.1%, 55 50.8%, H 3
2AloF 9%, ofZE7l %At U A7t 8T RES &
Aol Y&Edshe FElvEhe A 583 AA7kE =4l it o
SFE A= Tk 20129 7HERE, QIEUH|AJof oA F2 £A
Qt7F 201587 259] GING ArY A3kl S Al&Fske] 20179
o= TFEFEH sUulFo] A A 18.6%E AAIR.

(H 4-4) =L LNG 2= =4

el U HIS, %

A 19 # 3¢ 49
“qou 7tEt= 21 LAlO ) EC WY,
- (28.4) (20.6) (11.4) (11.3)
4744 dEE °F elly Rl

(30.8) (18.6) (11.3) (7.2)

RZ: MASHRRE(2018. 4), M3 &7 | HATIA 54 2(2018~2031),, p. 5.
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2 AFollA= Arctic LNG-2 AFH L2 ESYEE 0]835to] -2
U2t AA7AE SIS A9 54 A3 anE HESH A g
tt. R. Shibasaki er a/(2018)2 A|A| LNG YUY 72.2%= A}A| 5k
£ ofAJo} F7HE0] ESYRE o|gltrtd dA H
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@ 4

& 2 9l
|Eo® & B4 &y

R

N

st} S ING 44 TS ol 3
BA4E % ARATo PR B

&2t

5 AFolA #%‘—Hl % Fdy /\11%1“4.9 E*ﬂ% A3 AMEE WS
7} T

el Wa‘lﬂr X“lfﬂowi TF-EJc}k RUD-USD &2 1989
25RUB, 60RUB, 80RUBZ, ¥AF 7H4& E£9 150USD, 350USD,
600USD =22 thehs AR 58 o8& 93 7MY &
3 AU oL L3ls Ylzto] 4, EE7} Sl RUD-USD
ol & Afolth EBF ¥ARF 7140 i§¢%% F2 ol
Flo] ATk AlutE]Q EAo] AMGE AR H-8E

o} 7]&2 ofd #oF

H 4-5) ALI2|Q EM0f| AL E MR BIEYSE XME HIt
2
o

HIE 2= LK
(1) Xr2H|E 3|4=7|12H 104 7|1=
REEEE AmazOTes A
Q) 7IEt ¥ 18 0.09376USD/day/mt
(@) oA 0.428GT(USD/call)
() 238z =8l S5t FYaHHL| ZoneQ| 7H40f| 2t E4
ice pilot fee 673USD/day

(6) 201X, IHLT} @5t E82  SCA WAIO|E % IHLI0F 25t ZAF UAO|E ZAIRIR
_ _ 2352 E1F 10USD/GT/year
1 2EH|S N i

(7 #7142 £0|% 9 TH 0K 5} £3 BUSD/GT/year

Xt&: R. Shibasaki et a(2018), p. 549.
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Alye] e #5818 24 Adite o Zh ING 4Rl &
Alot, le24o], Wi7]of|, ZgA, AHQl FAFo}, vl=, EFUHE
EHFY 2 2E(Origin) 2-2lUet B (Destination)7HA] Q] 54 &

£ 474 AnHY, BE Ff EIYEE ol&sh= 45 577t
7}78} Sttt ofgjoll A= Arctic LNG 29} 7H FARRE B2 E 7}
& 2ol WHEE o ING 7% A ZTE EYE 5418
ARaNE AHEIA St 7P 229 AR vHgE AuE|L
(Current case)7]s£0.2 AHHEM, ofdt INGO|A 7IAE Tl &
FFEE o]-8ot= it EH D LNG =5H]= 61.9USD/m'E &
tiQtof] Bl 7 =9kt 1=y A% 52 1,140% '/ vessel=
7V Eokth HH, NSRZ o]-&5h= 7 A9 AU 2 tijtoA=
ofZ ING 3H#-E53= 01—=‘1 tiete] 5418 42.3USD/w’ &0 &
7P @oron, A7 5T 1,559 m /vessel THEZE YERGTH

YA BAZATE S B9, oFT LNG A 9] &3 LNG
51 Agavhe JA %5 AR Heln, I3y Azt 4 7]“—

£ digEt Ane de & 5 AoH, ESYEE 085
229] oJ7A(AZF 12702 =, 50% <1 EP=, RUB-USDEE 80RUB,
WA 74 E9 600USD)stol A= =&H]-8°] 42.3USD/w’= &t
AU QofA ZAE FAHE o ksl v S fE H-E
ol § W& Ao® YEHT ofY ING-BY Y 7Ieor BAdE 2
e A& B2 o, JZA | AR 7|25 A Arctic LNG 2
APS] BRolle, At FA| AR]E ool B=SgrE ©]&35H9
Oﬂﬁ]' goletd ol Hr o] 4% ZIdls) &9t strhal 54
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(H 4-6) E=8=2 0|8 LNG =& A2 =4 21} - HEiSt 7|F=

Q| nautical mile, USD/m*, & m’/vessel

Most NSR Best  NSR Worst

= A rren I |
324/  Wessel P Uz g2 pggsag e case case
51 e |
92 loeohSS  (mem) ax omt 4m omt 4m om sa o
HE 2 HE L 08 Hy 48 m

Yamal LNG(Russia)
via NSR ARC7 5288 61.9 1,140 504 1,293 423 1,559 63.1 1,140
via SC ARC7 13,270 850 835 81.8 83% 973 835 801 835
via Cape ARC7 16,883 876 667 844 667 999 667 827 667
Hammerfest(Norway)
via NSR ARC4 6,220 51.4 947 454 1,024 429 1075 486 947
via SC | conventional 12,365 556 793 556 793 66.1 793 47.2 793
via Cape conventional 15,707 59.9 631 59.9 631 732 631 493 631
Zeebrugge(Belgium)
via NSR ARC4 7,678 529 922 497 940 572 833 49.0 922
via SC | conventional 11,010 50.7 885 50.7 885 60.0 88 432 885
via Cape conventional 14,344 1550 689 550 689 671 689 452 689
Montoir(France)
via NSR ARC4 8,195 532 916 509 919 622 772 49.0 916
viaSC | conventional 10,680 49.5 911 495 911 585 911 422 911
via Cape conventional 14,005 '53.7 704 537 704 656 704 442 704
Bilbao(Spain)
via NSR ARC4 8325 532 917 511 915 635 758 489 917
viaSC | conventional 10,572 491 920 491 920 58.0 920 41.1 920
via Cape conventional 13,882 1533 710 533 710 650 710 439 710
Arzew(Algeria)
via NSR ARC4 9252 51.3 958 511 922 (725 671 469 958
via SC | conventional 9,367 44.7 1,031 447 1,031 526 1,031 384 1,031
via Cape conventional 13,590 1522 725 522 725 637 725 430 725
Sabine Pass(USA)
via PC | conventional 10,189 443 953 443 953 53.0 953 374 953
viaSC  conventional 14,476 63.3 683 633 683 755 683 535 683
via Cape conventional 15,767 1 60.1 629 60.1 629 735 629 495 629

Point Fortin
(Trinidad & Tobago)

via PC | conventional 10,195 444 952 444 952 530 952 375 952
viaSC | conventional 13,087 582 752 582 752 693 752 494 752
via Cape conventional 13,518 52.0 729 520 729 634 729 428 729

1) NSR 2382018, SC £:0|=25} 012, Cape RE-0IA0} &Z 0§
2) O 7H &[22 0{740| HIFE AL2|2(Current case): 7471 28, £38= S3= 801 0|Xg, RUB-USD
k2 60RUB, H7R 714 £ 350USD
@ 20l 71 7+s40| =2 AlLt2|2(Most probable case) : A7t 671 28, 50%8H2! 32, RUB-USD
k2 60RUB, H71R 714 £ 350USD
® SFYZ 0|85 2Ist £M9| AlLf2|2(Best case): T2 1270 28, 50
80 RUB, 8717 7t4 EF 600USD
@ (29| A|Lt2|Q(worst case): P17t 4712 28, SHR 801 0|XE, RUB-USD £+ 25RUB, 711 712
E5150USD
Xt=: R. Shibasaki et 4/(2018), p. 561, pp. 563-566.

53
ok

0l 8=, RUB-USD &t
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(& 4-7) Artic LNG-2 Afi9] &0l

e 2= 2s
e Y BA, T, OIS 8 S(O12 LNG AIRIT RANE 12, HE He)
74 o5
soxgE 1 HE
2o 9l
A|OFO] At o015t
g SO TEY
=27 IO Ol ol

Rz KX 5

H. B. Solbang et a/(2018)°] 2™, B2 E o] &5}=
Foll s FA7HA] LA YF 8IS & 7HA] FPoE &
UTH E=TE o]& FEARIY 82 O A SH, @ A
v A7 3! +3 59, @ Ang U, @ Fd E Ht ZH, 6 AR
A S, ©® AHIA ¥ 50| Ak O~ 71e4 Ao &

51) KDI SSEAMIE 4T 710]=21R1(2015. 11), "SS7 12 HRIRFRZH LA OfHIEt FEZALE
M 710|=2RICIAT THUAIRE SH2F),, p. 15.

52) 7|&X LRI A2 00| OFZ LNG AI0] 32 S|V U= s 1 Iz F
Eofk|E =
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& FEEEED
BEH Q0 O|9¥, Ay 57 RF U 5B 95 9l
Kt &4 93], AT 913 B7F AL ChH) OIE, 2RI, HIEAI]
Mot 2 2 et 9le, HAEIBo ANSIE, 210t sHore] X 2igi(shalow
ground), R4 B2, R EM, MF| Yot 2 9l
oima gol DI ¥, S2AE0l w8l #1242 Her 2 o et
5H|9| L% AE|, MY olTet BE

MH| 2X1219| charting, LI, FO{R22| 9%, st TE
NA" 290 05, M WS TQ

MBI Q01 3| Zelnel o] 9

BAOFO] MK ZHH AlZ0| 2 P8 2HHO Y 52
R|Y gok 7 25

mjo

Xt=: H. B. Solbang et a/.(2018), p. 513.

(1) 7H4 918 : M Y MOUIA AlE MY

ING 71AE =4 Ef 71 AsEo] Utk 20138 A L1 71H40]
v 10099 501903, oFE ING Aol ‘FF =4 274 & U™
20139 129 ZA] oFAJoF A9 ING APg7HA0] 100RIBTUS 1688
o|ict. o] wiEof AAHUA7I7F 100RBTUY 622 ehd $rolde HAge
T A 2= 20149 D A G5 7HE0] 6| Hhofl X shEE<l
50% o} EolFlth. 2015¢ 0= Shef| viE g 4022 olsk7lA] Wzitt.
UF 7Ho] E&op 19 AsEE LNG 7HE 50% o4 W

a2 2018W0] | o YA (EIA)0] HZFSE 2018 Azt A A
(Annual Energy Outlook)'®] 7] #7F Aol W2H AA| B #
7he HET 114982 Agglon, Af71 Alue] e = vjd
F B 5298, 97 AlvE Qo] mEH Hit 229980 2 A
o g dZEQrt.53) wEhA] A7 ING 712 A -oA A& 3&
g Aog JAAEL)
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(a3 4-2) 2050 OfLAX|HE OfjAX| frrzk M

QBTU
45 . 2017 — natural gas
history | projections
40 |
35
30
o5 crude oil and
lease condensate
20 coal
other renewable
15 energy
10 nuclear
natural gas plant
5 liquids
0 hydro
1990 2000 2010 2020 2030 2040 2050

2= 10BTU(Quadrillion British Thermal Units)= 2f 3718 S¢t 0|2 FEF9| ZE MAut XtSKt E
15, 71 S0l 3 & U= ORI st

Xt&: EIA2018. 2), Annual Energy Outlook 2018, p.19.

(23 4-3) 20650 OfAXIZE OAX] AH[Z MY

QBTU
a5 2017
history | projections
40 I pe‘tr_oleum and other
liquids
35 I
|
30 natural gas
25
20
15
10 other renewable energy
5
0 ———

1990 2000 2010 2020 2030 2040 2050

Xt=: EIA(2018. 2), Annual Energy Outlook 2018, p. 13.

53) EIA(2018. 2), Annual Energy Outlook 2018.
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(2 2F 2 : 53 A Y-

2017 12€ Ao} A= A=) AsleiS 7178ste] 2018
W @ o] AR AkE A Fske A4, Atk 9 LNG sid2%
A= A AdhE BYste s ORIt ofn] Aoko] g o
715 %91 o ING T2 18R} F359] ‘Arctic LNG-2' AFgo]
TFE S 7ol =t ohet ARpeld 7] A9, 20189 2¢¥
1Y oA &5AFE AATH =7 Aol tfofi A&ste] Al
of #&A W EEFEE PPt E A4S FL Slrt. of2gt
AQ]7#8L oFt LNG A= &l B4t LNGE &0k eHHE

dFol & 2Aoltt. @A wHpEl9] op ING AFYS 9Isf Ax
NGAS 2% Q=2 Mufolct. T12{u} 2Alo} A HHA|
AAe 8] gAjol 4 85 /1S SE3TH

W o] 7Hstthal & S e, 9= sf3At #Alo W |

54) KMI, "2{A[0} ZE, 2{A|0F 5= KKK 2500 A=A 2428 2 ), KMI YAt
AXMEIEH 2018. 5. 14 7|AL

55) 2IA0F EYHE X12(2018. 5. 16).

56) https://thebarentsobserver.com/en/industry—and-energy/2018/03/new-restrictions—
coming-russian—arctic-shipping(ZAi: 2018. 3. 29).
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57) https://thebarentsobserver.com/en/arctic/2017/12/russian-legislators—ban—foreign-
shipments—oil-natural-gas—and-coal-along—northern-sea(ZA: 2018. 3. 28).

58) 2fAl0F EXBIH X1=(2018. 5. 16).

59) KMI, "2{A|0r &, 57 S5 A1810| 2A|0F M%] 9|5} OfYT2HE 29| FF2? ,, KMI i
UABHRMANEHIE 2018, 5. 14 7|AL

66



M 4% ‘Arctic LNG-2 Al &0 Bt ZE

(1) 2IAI0F MEUTRY Sk

o LNG AFA¥} ‘Arctic LNG-2" Aol AWHAIAe] FaFsS Hi=
At IASfA 11 FFS =25k= olf= AA, 1] AFFEL] HAJot
BAAA w4 71gol kapElo] x23tE| o] Q7] wiFEo|w, =4, A
AA 5ol HAloF AR7tA A Aol E3kEof Q17| wiEoltt.

20169 12€ 20¥ =] AHFH-9] sfdAFAHEAIH(U.S. Department
of the Treasury's Office of Foreign Assets Control (OFAC))2 $-
ghojut Atel RS 2jAlof F-AA 791, FuE Ax, IKER F
et 9 AHuko] gAZE 2EE 87 71U HIES Ao 5
2349} lEtE o] 50% ©]/4e] AES AFotal e ARARE FAA
A hgAe ZIFAIF 00 E5] ZAloF 5 ‘ﬁ% 3ot eabel 2 o|H
o 9FA 2014 7ol AAAA Y 719 E ZIE D T

U o5 ZAAA &5 g2 nl=Ql 1 ollA 9] tii 71
#] FEAHE MR FSHeE 3§ Zlo]A], kHlEo] 26k Sl
ING At Y] 23HER1 NGO A7HA] A6k A2 oyt

E5F B] AR A 4Directive 4= I w13 o 4]
cheo] ARS FH AL Qlek6d Ao} ol Ei Ao} qigel

60) alZ 7212 Kirill Kovalchuk, Dmitri Lebedev, Dmitri Mansurov, Mikhail Klishin, Oleg Minaev,
and Mikhail DedovO|H, sH 7|2 Institut Stroiproekt, AO, Karst OO0, Crimean Railway,
Crimean Ports, OJSC Sovfracht, Flot JSC, OJSC Sovfracht SO|C}. O] HFE HEXt=
(2016. 12. 20), https://wwwv.treasury.gov/press—center/press—releases/Pages/jl0688.aspx
(A 2018. 8. 21).

61) 20143 78 16¥ 0= XHFEE= 2719 2{A|0F 281A|(Gazprombank OAQ, VEB)2} 2719

Ol4X| 7|2i(Novatek, Rosneft) 3! =27 |2 S0l Cigt KiK| 2IAES t'e*ﬂ%'iﬁf =
Oil CHallAl= 90 BH7| O] At AHHS URMGHK| Zot=S AXRICE O] MEE HeAts
(2014.7.16), https://www.treasury.gov/press-center/press—releases/Pages/jl2572.aspx
(AMY: 2018. 8. 21).
62) O] M2 OFAC(2016. 6. 16), “Ukraine/Russia-Related Sanction Program”, p. b.
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HFHES FH)FHoNA AF A4t 7HsAdol AL, AR 40f sfidst
= R, ddREe] Apato] ZEE AlSl, 55 a0, = HY
TZAE gAl 2 PSS £ & EAHO] AE Hu|A 7]€9 IF E
= AR AE, 5 B
oA Ao st A= FAY FAE ml=lol (&Rl
9)), AA 4 F7E vl= HolA e F8AH Ee BAloF ol|A|
YAt A LBAEA TS Aot} whebA] o] ARE AQstile
LHHE Y] ‘Arctic LNG-2" AFF Y] 42380 QlolA] wl=] AAAA
gol ZItER] = AoE AT 4= Stk

A& 50 20179 12€ EZ Q] AJ4ito] YT & oFd LNG A}
d= &5 AAHE Ao LNGZF 211 LNGA A YAEZ o upA| g
2o] o8l F=oll =2Fslqitt. o] kA MA|(Engie)Ah= Gaselys
SE ol 89 & EFS v BEAH FOo & oA 18y =
9] LNG &%©°| ZHtE o] 50.1%2] Al&= 7HAAL U= Yamal LNG
AL GotE Y oFT LNG 7]A[ oA A4tH E7Fole} shrete
g2 EngieAtoll sl A=A, 2lAJotoflA] F=of =2F5lo]
Al TgA 2 9] Aduto] ofs) n|o® FH FE vl= FAA
A g ZFEEA = ACoE FIEEI Qlrt.64)

b 4

1

(2) 4= 27 N o
A3 GRBA AHOE oo PR FHOE Aot Wt

63) =2 31} 2T} “Ditective 4 prohibited the following transactions by U.S. persons
and within the United States; providing, exporting, or reexporting, directly or indirectly,
goods, services, (except for financial services), or technology in support of exploration
or production for deep—-water, Arctic offshore, or shale projects that have the potential
to produce oil in the Russian Federation, or in maritime area claimed by the Russian
Federation and extending from its territory, and that involve any person subject to
Directive 4, its property, or its interests in property.”

64) KMI, "2{A[0} OF LNG, OIZCZ2 |, KMI oMM AMEEE 2018, 1. 197]AL
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65) OPAIOFEEI0I(2018. 8. 8), T7IABAL, H=i2f PNG &% OfZI0lE H#E7 B0F.

66) ZB7H2017. 10), T2IAI0fS) SO} OLIXIARL} Bt21 OLIX| 321 o, "MRFAIRE,, H
7435, p. 4.

67) ILIRIZRIAS, "eh=2] PNG 7HATH S, S20t &4 £ 718],, 2018. 4. 25 WAL

68) ZTTU2017. 10), "2HAI0FS] SOt OLIRIRIRTL St OLIX| B2 ot , "AHLRAZE,, H
7433, p. 18.
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5] weHbEl 2 F=19] F8-& oot AW LNG 58S S+
4 5ol 2Z51717h golstthi= YJAolth 3 ofd Abe] &
9] Y FFHFHAZFA(CNPO)E Arctic LNG-2 AFoll Al
SfA o Ao AsfX| 1L Qi o]et o] F=-2 Arctic LNG-2
Aol B&, A, oUAl, 36 5 thdRt Eofoll XoiE A=
G Ao AYHE. S22 2AoF LNG 7 ARiof Bt A=
29l POl FrolE HASHI Qlh S B AIorke] LNG & AL
AolA T FAAZA 9 Froj7t obd &4 9 ] 59 oA
% Zo| #ofstuA} git.72)

o] -, 2714l "=o](MOL) ¥ JOGMEC®} FHArR]
oREEY7F 2 A0k Arctic LNG-2 AFY o] € 727 Aol LNG

&2 712 A4 & st Ao oFd Aol Fofdt MOLZ
opEH Y AL D webE s} 3502 At 8 Huldg A4S
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71) https://thebarentsobserver.com/en/2018/09/novatek—teams—chinese—parter-arctic—
shipping(ZMg: 2018. 9. 13).

72) https://www.scmp.com/comment/insight-opinion/asia/article/2163719/china-
and-russia-want-develop-arctic-energy-resources(ZA: 2018. 9. 13).

73) https://www.spglobal.com/platts/en/market-insights/latest-news/natural-gas/
091218-russia—japan—committed-to—building—closer—energy-ties—despite—geopolitical—
risks(ZA12: 2018. 9. 13).
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Aol ofol o) et A % Tl AT 8T HOE of
gch, o] gk Aol A Seluket G4 Arctic ING-2 AHl FAtet
AN AT % e LS el ARSI rpElte) E4F A

AAB A = e Y ez &8 o7t AU

o

2

1. sHeTiglel 232 A
A 2o} 7HEShE o wEt BS54 ARl Eolso B
FEE o83 Auego] EEy St E=S3=E &/dstol wat
£33} 8] 55439 AZA(connectivity)o] A= I 1o, X
BE A ES¥=E 250] =i Qi oot o] B3R
ek #alo] SHistal 2ol AA o2 oA HA ESFE
o thste} e k= SV S| AlAT =2 EHY
2 Ao WA AAZE(Polar Silk road) & EZFAA EIFZE

Wes Suom B8 k7 S FAHL7Iel COSCO

2 3H02 N&Hom AMed L AU HsHe Bt

ARl diutg HAFE 201849 9¥of] B2 E ST oA o]t}.76)

HAZE Adeld sHEe] B3R 24 AuA FsHS B

74) https://mww.economist.com/china/2018/04/14/china-wants—to—be—a—polar-power
Ml 2018. 8. 21).

75) https://www.reuters.com/article/us—china-arctic/china-unveils-vision—for-polar-
silk-road-acros s—arctic-idUSKBN1FFOJS(ZAH: 2018. 8. 21).

76) https://money.cnn.com/2018/08/21/news/companies/maersk-line-arctic-container/
inde x.html(ZA4: 2018. 8. 21).
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RFR: https://www. maritime—executive.com/article/maersk—boxship-test(ZA1: 2018. 8. 29).

77) HATE= ES0IM ME HRE LE6] X9 28 =59 IiE LHEME AR 20| SIS
https://www.bbc.com/news/business-45271766(ZAL: 2018. 8. 21).

78) http://www.yonhapnews.co.kr/local/2018/08/28/0812000000AKR201808281349
00051.HTML(Z44Y: 2018. 8. 28).

79) B2ZM[0|AE|(Arctic Economic Council, AEC)0ll 322837t 711(2017.12.11.)5104
22| 7| 52 HIELA XES 2|5t 7|82 02t S3AMOIMS AEC)= 823 =7t BIZt
7|RIEE M E 8= H|IZLA HEOZ2 2014H 18 820|Al5] 222 A E.
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