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10 11

~== German Russia Border Price—— NBP (UK-gas,|CE)
—— GLC (Japan LNG Cocktail) —— JCC (Japan Cruide Cocktail) —— Japan Spot Price

15 16
—— HH (US-gas,NYMEX)

14

12 13 17
(Inbound base, METI)
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POTENTIAL OF RUSSIAN EXPORTS OF ENERGY
RESOURCES TO NORTHEAST ASIA

300 - 350
total total 315
250 | 240 300
247 \215 250 - /o — _ 260
200 -
200
150 - - 200
5% Eastern direction 20 150 } i
100 Eastern direction 85
50 - /
38 65 S0 s /60
0 ‘ 0 : ;
2010 2015 2020 2030 2010 2015 2020 2030
\ Oil, min t ‘ ‘ Gas, bin m? ‘

180 180 120

/ 170 105
150 total /

85
120 m— 80
90 o 85 60 Eastern direction
60 Eastern direction/ 75 40 tc%50
’_,’/ 20
30 20

28

/ 2
T T T 1 l’l
0 0 T ;

2010 2015 2020 2030 2010 2015 2020 2030

Coal, mint ‘ ‘ Electricity, bin kWh ‘ 53
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Sakhalin-2 LNG exports to Northeast Asia

Sakhalin-2 LNG Exports to NEA
*2010 — 4.381 mil.tons
«2011 - 7.125 mil.tons
*2012 — 8.306 mil.tons
*2015 — 10.82 mil.tons
*2017 — 11.49 mil.tons

© Gas Highway Japan, Co., Ltd.
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POWER OF SIBERIA NATURAL GAS PIPELINE PROJECT
2014, May 21 Russia-China 30-years Deal signed
Planned investments - $ 55 bin.

2014, September1  Construction launched

I \ V.
" v % .

i
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@ - Chayanda North Sakhalin-
% ? Komsomorsk PL 1)
28.8inch, 5.5Mpa,
570km
Komsomorsk-
A Khabarovsk
g6 PL(Existing) : -
» @ 28inch, ? Mpa, 375km

Joi he
(53 b €
50y L. P Sakhalin2 PL: 48 inch, 6
’ R - | =\ Mpa,
MY Khabarovsk-Vladivostok- RE
B " /inean PL(Existing) : A 80 km, (Existing)
‘)"‘ 'é
1 / | SAGIP PL:
s
7

3 »
North Korea PL:
40inch, 7Mpa,

Big East Stream for
Japan
. ; \
South Korea East PL: ]

40inch, 7Mpa, 520km { i
: 5 {Busan| 0 & ’ Sai Japan Gas Highway 2)

Korea-Japan
Interconnector:
40 inch, >10Mpa, 230km

(O : LNG plant (in operation) (#): Gas field

Note: 1) Parallel PL Construction is planned.
2) Japan Gas Highway will be operated as "Gas Pool".

© Gas Highway Japan, Co., Ltd. —=- @

Background in Japan ]

-Seriqus Accidents in recent years o
‘ @ (z y @ . Gas Highway Japan
Big Earthquakes attaCking Japan Many facilities and tanks were destroyed by the
tsunami.

v' East Japan Big Earthquake in March

11, 2011
« Questioning of safety of nuclear
power

« Subsequent System Change of
Japan’s Energy Structure Energy
Liberalization of Electricity and Town
Gas, in 2016 and 2017

source: meti

The earthquake caused the loss of power on Hokkaido
island, cutting power for 5.3 million people.

v Hokkaido Earthquake in September 1

6, 2018 : S e

« Questioning of Concentrated Large- ~ AT el
scale Energy Supply System

« Recommendations for the Distributed
Energy System, of which Core is
Gas-fired Distributed Power and
Regional Renewable Energies source: Hokkaido Pref. Police,

JGSDF

© Gas Highway Japan, Co., Ltd. 27 Py
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Nord Stream and Big East Streams for Japan

Nord Stream (Existing)

L2

Nord Stream AG (SWItzerland) Shareholders

OAO Gazprom (Russia, 51 %)

PEG Infrastruktur AG (PEGI/E.ON subsidiary,Germany, 15.5%)
BASF SE/Wintershall Holding GmbH (Germany, 15.5%)

N.V. Nederlandse Gasunie (Netherlands, 9%)

Bovanenkovo field

owned by Gazprom Dobycha Nadym LLC
(a 100% subsidiary of Gazprom PJSC)

Yuzhno-Russkoye field

owned by OJSC Severneftegazprom

Shareholders

owner&operator: Gazprom |

PAO Gazprom (Russia, 40.0004506028%)

Wintershall Holding GmbH (Germany, 35% minus one
Voting share 25% minus one share)

Uniper Exploration & Production GmbH(previously E.ON,
Germany, 25% minus one share)

Gryazovets-Vyborg pipeline
917km 10MPa
1420mm 55bcm/y

Big East Stream (Planning)

Sakhalin(Sakhalin1,2,3

(North Sakhalin Offshore]

Bovanenkovo, GHJ (Japan) xx inch 30bem/y
Yuzhno-Russkoye XXX (Japa.n) -
(Western Siberia) xxx(Russia)
xxx (Taiwan) n
Gryazovets xxx (South Korea)

ENGIE (France, 9%) NordStream Finland China
Norway 1224km 22Mpa Vyborg
1220mm(48in.)*2 55bcm/y
1 - A Baltec o E
NEL pipeline veden ~J Sea ) Russia
shareholders
W & G Transport| Holdmg GmbH(WmtershalI subsidiary, 51%) (7
E.ON Ruhrgas AG (E.ON subsidiary, Germany, 10%)
N.V. Nederlandse Gasunie(Netherlands 20%)
Fluxys (Belgium, 19%) / 4
operated by NEL Gastranspor( GmbH, (WIGA sub5|d|ary)
OPAL pipeline

NEL pipeline
441km 10MPa

['"@U

470km 10MPa
1400mm(55in.) 35bcm/)
OPAL pipeline
shareholders

W&

1422mm(56in.) 20bcm/!

min
near Greifswald

—Europe

Poland

G fansport Holding GmbH (Wintershall

,subsmlarv, 80%) and Lubmin-Brandov

ine Gastransport GmbH (Uniper subsidiary, 20%)
operated by OPAL Gastransport GmbH (WIGA

extension line (to Yonaguni)

in Energy [« Ltd.

Shareholders

Gazprom (Russia, 50% plus one share)

Royal Dutch Shell plc (Netherlands,
27.5% minus one share)

Mitsui (Japan, 12.5%)

Mitsubishi (Japan, 10%)

SAGIP Stream
Shareholders

Trans-Sakhalin plpellne
800km

48inch 6MPa

Operated: Sakhalin Energy

SAGIP Stream
150km (undersea 50km),

Sea of Japan

Methane Hydrate
Surface Type|

6400km 7MPa
40inch 40-50bcm/y

Gas Highway Japan

- Y J Gas Highway Japan
M Shareholders;

5 subsidiary)
Olbernhau® undersea 1100km XXX
Belgium Okinawa
Czechia | W & G Transport Holding GmbH & Co. KG (WGTH) _ Shipper
JV of Wintershall Holding GmbH(a 100% subsidiary of i . .Water Sl xxx (Japan)
France BASF, Germany, 50.02%) and PAO GAZPROM(Russia) &ia0 Yonaguni Island wex Up-RulV)
(€] WIGA Transport Beteiligungs-GmbH & Co. KG (WIGA) Ta xxx (Taiwan : bond only)

a 100% subsidiary of WGTH

subsidiaries: OPAL Gastransport GmbH & Co. KG,
NEL Gastransport GmbH, GASCADE Gastransport GmbH

% Kaohsiung

© Gas Highway Japan. Co., Ltd.

xxx (South Korea :bond only)
xxx (Russian corp. in Japan)

Note: There exist a lot of LNG receiving terminals along the Japanese
coastline, each of which has little interconnection with the pipel

Sea of Okhotsk

Yuzhno-Sakhalinsk

Sakhalin Gas Export Hub
O

(Gas Source)

| sakhalin 1 | | Sakhalin2 | | sakhalin3 |

Yuzhno

Gas ExportHub ..

Russia-Japan border

Gas Import Hub = wakkanai

v v

Gas Highway (Japan Gas Trunkline)

Okha
L]

Russia

Lazarev

De Kastri®
-Sakhalin Ol
Export Terminal

Oil

1
1
1
[}
A

Kholmsk
.

Gas Flow

For PNG Export
to Wakkanai

© Gas Highway Japan, Co., Ltd.

Wakkanai

Gas Import Hub
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Sakhalinl
Oil & Gas Fields
Odoptu
Pil'tun-astokh - Sakhalin2
e undagi Oil & Gas Fields
Chai
ave Sakhalin3
Nogliki ’ I Oil & Gas Fields

Poronaysk

@ . Gas Highway Japan

Lun’sk 7

Sakhalinl Gas
to Gas Export Hub
via Sakhalin2 pipeline
or New pipeline

Sakhalin2
Oil & Gas pipeline

Sakhalin3 Gas
via Sakhalin2
pipeline(existing)

Gas Export Hub

Yuzhno Sakhalinsk

Prigorodnoye

Sakhalin2

-LNG Plant

-LNG & Oil Export Terminal

2

9




Reform of Japanese Industries .

.&.Po§sible New Entry of Foreign Companieg

Players at the Russia —Japan Border
Japanese Gas Import & Wholesalers

. Gas Highway Japan

Sakhalin 1 Sakhalin 2 Sakhalin 3
4 4 | (Exxon, Rosneft etc) (Sakhalin Energy) (Gazprom)
Yuzhno- ,'" =, | LN |
Sakhalinsk_'_g_"‘f ....................... Y P —— [ — 1 ......................
Voo o= Gas Export Hub LNG Plant Russia
S ] Transport )\
Sales & Contract SAGIP Stream LNG Export Japan-Russia
Purchase (PNG Export)) Border
Wakkanai _ L _tontract | T T .
DelveryPoint T
"""""""""""" »|  SAGIP Japan  [¢---{ Gas Wholesale Contract |
| L
Japan
v v v Othe“r/s XX v v
Company Company Company International Others YY Others 22
Group A Group B Group C N Small Comp. GHJ Power
Wakkanai _ _ J ________ d ......... 1 = = ——— S I = — ..
Imput Point $ A, F—
i Generation
Gas Highway Japan <--------------- -y ] :]
ghway Jap oo i Shippers; Group A-C, 1 Gas Supply s |
City Gas
(Japanese Islands) Transport : Others XX-ZZ :
Contract N 1 Other Gas
Consumers
Note: Through these transactions Japanese side will be sure to establish a few of direct gas —> GasFlow [] Players
import & wholesale giants. Others YY includes small town gas and LPG retail companies. [ ] Contracts [_] Facilities
30 ®

© Gas Highway Japan, Co., Ltd.

Gas Demand Projection in Japan
for Russian Pipeline Gas
-for gas-fired power generation only-

@ ® @ . Gas Highway Japan
Demand for Russian Trunkline
Pipeline Gas (BCM/Y) Extension (km)

40 8400 - 9000
kli i k %
== Trunkline Extension (km) S L 8000
’I
—e— Demand for Russian Pipeline S 327, - 7000
i =309
30 Gas (BCM/Y) 7
. - 6000
I:I Share of Russian Gas (%) r Areas)
4600 L 5000
20 A
”
»7 16 - 4000
’I
21%
(Mainfland Japan) - 3000
. Jap
NG
101 L oa===—"T
e 2500 - 2000
2000
(Existing LNG) 4 L 1000
[10% |
- (Hokkaido)
0 - -0

2018

2022 2025 2030

Note: 1) Russian LNG by Sakhalin 2 is not included.
2) Share of Russian Gas includes LNG and PNG.

3) Trunkline Extension includes existing ones of 2,000km.

© Gas Highway Japan, Co., Ltd.
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Security of Gas Supply ] .
- fo sustainable gas supply

1.National Dependency Ratio of Gas to Russia 2. Alternative Measures
---Not More Than 30% - 1) Alternative Sources 2) Alternative Routes

Coal

25% o - Australia
N . 269 %

FY2016
Primary Energy

Supply

~ Malaysia
Nuclear
power 1%
Hydroelectric

Renewable power 3%

energy, etc. 7%
source: METI

3.Exchange of Investment between Russia and Japan Research Results MH
@ Surface type methane hydrate

(existing on the surface of the sea bottom
orinthe vicinity thereof)

. 7 - @ Sand stratum type methane hydrate
Russia for Japan’s Japan for Russia’s (existingin the stratum several hundred

meters under the seabed and mixed with

mid-downstream upstream sand)
busmesses bUSI nesses © Researchresultsof  oil and natural gas

source: METI

© Gas Highway Japan, Co., Ltd. i.
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