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market data, C
IMO, DNV.

» The following governmental organisations and institutes: -
Australian Bureau of Statistics, EU commission, Univ. of Cologne, GIE (Gas
infra EU),

» The International energy companies like BP, Exxon, Shell, Total, Chevron,
Novatek, Origin, King & Spalding, Platts,

» General oil & Gas publications by LNG World News & Hydrocarbon
Technology,

» This presentation was completed with the support of J. Hann Dir. Neptung
Australia, R.vd Meer Development Man. Neptune Energy Europe.
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AT BONTANC
(PETREL GASFIELD) AUSTRALIA

The business had production of 162,000 net barrels of oil equivc
per day during 2018 and 2P reserves at 31st December 2018 of 638
million barrels of oil equivalent. The Company, founded by Sam

Laidlaw, is backed by CIC and funds advised by Carlyle Group and
CVC Capital Partners.

Cygnus Platform complex UK (photo: Polar Mediq)

Jangkrik ENI/ Neptune energy , Indonesia
Hammerfest LNG (Image courtesy of Equinor/Helge Hansen)




Confidentiality

The information contained in this document entitled “Can floating LNG open new market with smaller and more flexible
projects?” is confidential. By accepting this Document the recipient agrees that it will, and will cause its directors, officers,
employees and representatives to keep strictly confidential any information contained in it, and not to use the information
contained in it, or permit the information contained in it to be used by any other person, other than as part of this presentation
by J. Giessen, Neptune energy.

Disclaimer

not intended to provide the basis for any evaluation of Neptune Energy or any of its subsidiaries. Although
include in this Document information which it believes is up-to-date and accurate,
dequacy, accuracy, completeness or correctness of such
Document will be complete in every respect.
or shall it have any




LNG Receiving capacity by Developmentstage
» Infro — LNG imports on a global scale and region (March 2018, IHS data)

» Gas demand and relation fo
renewables in Europe

» Gas network roll out and Regas
capacity developments Africa

» Seasonality and criticality of storage Middle East
and Ing imports

» Seasonality
» Dependence on storage & imports

» The potential of small scale LNG and North America
growth of LNG in fransport

» The case for LNG : Emission factors
» LNG in road and maritime transport,
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Small scale LNG

THE LNG SUPPLY CHAIN
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LNG imports by region LNG imports in Asia
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2018  Asic  Europe AmericasMid-East 2035 2018 China KT  South Souwth 2035
& Africa Asia  East Asia

NG demand 4% CAGR Asia NG demand 3% CAGRE

From Shell LNG outlook 2019, based on Wood Mackenzie
data

INTRO - LNG IMPORTS ON GLOBAL SCALE

Position of LNG import Europe
versus Asia

Asia represents 59% of LNG
import growth until 2035,

While Europe represent only 22%
of LNG growth

Within Asia will China take 32%
of LNG import growth, and South

East Asia 41%. /
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GAS DEMAND AND RELATION TO
RENEWABLES EUROPE




EUROPE GAS IMPORT BALANCE

Additional supply requirements in the EU after domestic production and contracted

imports, 2018-25 ) ,
A long term view on natural gasin EU ,
500 March 2019, P Zeniewski., data IEA
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IEA. All Rights Reserved

The part of gas supply from new sources increases from 5% to33%
between 2018 / 2025 (IEA)

In Europe demand is growing 329, 374, 389 bcm, with import share
growing 71%, 80%, 84% from year 2016, 25, 2040. (Source IEA app A)

/ Most countries in EU have significant LNG import terminal capacity,
however the LNG import is still a small part of fotal demand at about 17% in
2019

/ In addition the following countries have LNG terminals in construction/
planned (start-up date in brackets):

Croatia (FRSU in Krk, Cyprus FSRU Vasilikos (2019), Finland Manga LNG
terminal in Royttd Harbor (2018), Germany in Brinsbuttel (2022), Gibraltar
(2018), Greece FSRU at Alexandroupolis (2020)

Montolr-de-Bretagne, France Zpabrugpe, Belglum

Gibraltar, Spain

n

Fanigaglla, Italy

LNG Import Terminals in Europe

@ EXISTING ONSHORE
T ’ LNG TERMINALS
Roytta harbor, Finland

=

Swinoulicle, Poland

# EXISTINGFSRU
FACILITIES

# TERMINALS UNDER
CONSTRUCTION

Klalpeda, Lithuania

L

Briinsbuttel
Germany

Krk, Croatia

Alexandropoulis,
Greece

.I‘ Dalimara, Malta

Allaga (Etki), Turkey

Alaga {lzmer), Turkey

Marmara Eraghisl, Turkey

.

Vasilikos, Cyprus

Revithoussa, Gresce

Rovigo, ltaly

OLT Toscana, Italy

Tenerife, Canary lslands

Gran Canarla, Canary lslands.

The following pages describe the large-scale LNG import terminals which are either currently operating or
under construction in Belgium, France, Greece, ltaly, Lithuania, Malta, the Netherlands, Poland, Portugal,
Spain, Turkey and the United Kingdom.



http://ec.europa.eu/index_en.htm

RENEWABLES VERSUS GAS IN EUROPE

Renewable energy share in gross final energy consumption — 2015, 2020 target

and 2030 potential with accelerated uptake of renewables (REmap) 2
The landscape of renewable energy IFRI,

Primes, Eurostat
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* The code "EL™ follows the ELropean Commission's Europa quidelines. Greece (the Halienic Repubiic) ks also known Intemationaly by the 150 cods "GR" .
*#The code "UK" fofiows the Europezn Comimission's Europa quidednes. The United Kingdom of Graat Britain and Morthern iredand I Siso knawn ntemationally by the 150 code "GE". u Other (Tldal; Ge0therma|)

Target of EU is 40% cut in GHG and 27% share of renewables by 2030 (primary energy), above EU28 are planning tg’reach 20%
renewable by 2020. (from EC Europe 2030 Energy strategy)

According Primes, EU policy of 27% target from renewables in 2030 , would still lead to 20 - 25% gas share of primary energy in EU

In power generation acc. Primes, Renewable to grow to 63% and Thermal power still 27% in 2030 in EU28/while the cost to support
renewables are growing to 22% of generation cost, which requires more than 100% increase wind and solar. If renewables are 63%
Thermal power 27% is there sufficient back up for a back up for a dark winter day?




Hoegh LNG - Independence

1A
",éf"‘;,
FSRU Indepen X
384 mmsctd regas, Lithyania

GAS NETWORK ROLL OUT AND
REGAS TERMINAL DEVELOPMENTS



Well established LNG receiving terminals in Figure §: Map of key GB gas infrastructure showing terminals and storage facilities Sweden developing pipeline network,
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Norway has a good number of LNG i
terminals to cover the coastal regio drom

south to north /
UK has a good number of LNG rt

. . //"’ -O . .
terminals at most ports, with g&fénsiy€ pipeline
network to distribute the gagxo allfsers.

Figure 4: The Norwegian LNG production sites and receiving terminals

Sweden has had to builgtyp the pipeline
network in the last 10 yéars, as historically it did

ROLL OUT OF A GAS NETWORK not have an well deyeloped gas network.
COMPARE SWEDEN AND NORWAY IN TERMS OF

GAS AND LNG IMPORT NETWORK

Report LNG as alternative in Sweden SGC 197, 2008, an Oxford inst, report about Gr Britain



: Development of LNG Imports to Europe : Development of Regasification Capacity in Europe

Source IGU, European LNG regas Team consult
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net of re-exports (3.56 mipa)

Contracted versus available LNG terminal capacity (BCM) in 2017

The LNG import had a had a dip around 2013, 14 with mostly long 200K ATBON  AS0%  AZ50%  A000%  AeO% 606 2506 00N % S0% 7%
term contracts, recently the share of short term contract was on Zeebrugee
the increase again, Menter
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In last 10 years LNG regas capacity increased in France, Spain, Revithoussa

Panigaglia

UK, and Netherlands, most Western European countries have o
significant Regas capacity. independence
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The share of available capacity (40 to 60%) is largest in Spain, Slbas
ltaly and Lithuania " Barcelona
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Northern Europe has been growing most in Regas terminals last 10 Mugardos
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Global FSRU projects -29 developed, 6 under construction/firm, and 30 prospective
FSRU market report , by IQPC, Poten & Partners 2019
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Regional - FSRU projects in Asia, South America
and Africa will drive future growth

Middle East
Stagnating
domastic natural
gas production,
increasing demand
and fuel swilching

1 ¥ imdriving demand.

Europe
Energy security and
gecpolitical fectors

drive FSAL demand.
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Moke: *Includes 7 decommissioned projects 4 - ;

Sowrce Poten & Partners Sourne: Doten & Parners drive LNG demand. low-cost enengy solufiona.

-

» Most of the FSRU growth will be in Asia, South America : ,
and Africa until 2025 Most recent FSRU projectgin Turkey

and ltaly, Croatia, Cyprus and
» Energy security are important factors to determine LNG  Greece,

import growth in Europe.
» (source: FSRU market report , by Poten & Partners 2019). FSR MARKET



Project developers of the Croatian FSRU facility, NG K K LNG Hrvatska have issued
Golar LNG with a notice to proceed with tlae cofiVe d subsequent purchase of 2005-
built LNG carrier Golar Viking. Picture LNG Crg

Seasonal gas demand in the European Union in the NPS, 2040

A long term view on natural gas in EU , March
2019 , P Zeniewski. Data from IEA.

SEASONALITY OF DEMAND AND

CRITICALITY OF STORAGE AND LNG &=
IMPORTS FOR ENERGY SECURITY T e e e

Other @ Industry Buildings Baseload power Peakload power == 2017




- EU import of natural gas by source , 2015 - 2018

S EAS O N A LlTY GAS D EMA N D A N D - Source Quarterly report EU gasmarkets Q1 2018 (from Eu commission).
PRICES

LNG Imports represent approx. 12 to 16% of EU gas imports [
In UK increase in seasonal spread is seen, due to
oversupply in summer, and tight market in winter.

In winter a peak gas supply to power generation is o
experienced, due to periods with low wind. The tight

market in winter offers opportunities for Gas & LNG import, e
(LNG could be counter-seasonal due to Asian prices)
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THE CASE FOR LNG AND GAS STORAGE AS A BACKUP - Gasstorage Iev.els.oso pergen’roge of maximum
SOURCE, LNG AND UG GAS COMPARE IN PURPOSE BUT capacity in the EJIn 2017/ 2018
DIFFERENT PRICE AND AVAILABILITY

Germany, Netherlands, France, Italy have significant
underground storage, while Spain and UK are more
dependent on LNG terminals for short term interruptions.

. . . y T Source Quarterty report” asmarkets Q12018
Gas storage drops in spring to 20 to 40% of the capacity. _ o (from EuCOmmiISSion) o
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From Gas in Focus, 2018,
Sources: GIIGNL (2018),
GIE (2017

@ existng terminal
figa LNC New rerminal (under

Terminal CONSAICTION of
‘ planned)

Extension
e of Grain ndependence El Ferral
| Annwal regasification e -
s o @ in million of m3

20,000 =
g Mlmh!r \

of sites

Y 5000 |

B Aquifer | ] i:‘l,t'w =] g:::;e: B Other /
Underground gas storage, : D
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DEPENDENCY ON GAS IMPORTS & DISRUPTIONS

Average U.5. customer hours interrupted Average U.5. customer interruptions o

(SAIDI) [SAIFI)
total duration (hours) frequency (number of interruptions)

excluding major events
major events

Average US Electricity outage; Source IEA 2018.

“Ukrainian crisis underscored the importance for the EU to
diversify its energy sources”. Dependency on gas import ,
supply disruption scenarios lasting 1,3, 6,9 months; (Refer
gas disruption in 2009)
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Gas disruption Europe 12 dec 2017 Source Platis,

Snam Rete @ Production

o
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24 hours ; " . . . ]
¢ ) Source Mico 2014, “EU seeks alternatives to Russian Gas, University of Cologne report

rce: Platts, Snam Rete Gas Data “Gas day December 12th LNG Regas terminals S. Quirijns 2015.




Dutch dredging specialist Van Oord said its LNG-powered vessel
Werkendam sfo‘n‘ed work on its first project. The world’s first LNG-
powered cronf!; vessel is carrying out intenance kin the
rt of @m, Van Oord said in a statement. -
o Cerk & e

Example A consortium named Bio-LNG EuroNet, comprising Shell, Disa, Scania,
Osomo and lveco has been formed to support LNG as fuel, with a goal of 2000
more LNG frucks and 39 LNG filling stations, and construction of a 3000 tpy BIOLNG
production plant.

THE POTENTIAL OF SMALL SCALE LNG AND
GROWTH OF LNG IN TRANSPORT




THE CASE FOR LNG AS A FUEL / SMALL SCALE LNG OPPORTUNITIES

Industry and buildings fuel mix {2040)
% jper annum Billicn toe

While moving towards lower emissions, % of electric trucks, will be Energy demand growth in ET and LCIB scenarios

limited and LNG could be needed for heavy transport & shipping BP outlook 2019

25% 3]

carbon transport] 45%

30%

Alternative scenario: a lower-carbon transport sector by increasing Il er=cicity
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15% . Gas e Mote: Industry does not include non-combusted sector /

10%
Electric cars and bio-fuels present a reduction in GHG emission of 30
to 70% compared to diesel cars

. . . . . Relative Greenhouse Gas emissions for various fuels Non-EU,
LNG shows a huge step in lowering of emissions incl PM. 120% - source Europedan com. 2016 120%
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Figure 1: Well to Wheel greenhouse gas emissions for different fuel types for passenger cars
relative to diesel (left) and gasoline (right), using current average emission factors (source:
: : wwnw. fuelswitch.nl compiled from many sources from 2002-2011)
The case for LNG as fuel : From Oxford inst A review of demand prospects June

2018, C.N. le Fevre



FUNCTION OF SMALL/ MEDIUM SCALE LNG AS FUEL
THE POTENTIAL OF LNG IN TRANSPORT

Global fleet of LNG fuelled vessels by location (number of vessels
in operation)

On order for delivery by 2022 LNG supply chain Oxford 60 81
Norway: Inst J Shaples, 2019 NG 140 56

Baltic/North Sea (ex. Norway): 51
Other:

247 confirmed LNG fuelled ships, 110 additional LNG
ready ships per April 2018 (excl LNG carriers)

(Total):

100 150 200 250 300 350 400
NR OF LNG FUELLED VESSELS 0 0 0

® Ships in operation ™ Ships on order ™ Ships which are LNG ready 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

N orway s Baltic/North Sea (ex Norway) e (ther

DNV Ole Nilsen, LNG regulatory
Source: Graph created by author. Data from DNV GL.

< GFOWTh in LNG fuelled ShIpS, Norwoy European demand for gas in transportation (bcm)
leading the way, and rest of Europe A Toviow of doTran

B3.3 prospects , Oxford nst.

increase 25 to 50% annually 2018

Maritime takes about 12% of LNG as . . 505
fuel, road transport 88%. " Marltme 407
1

24.7

Gas in transport is expected to 123 31 el s
increase 60% in next 5 years, with LNG i . 104 l
representing 40% of gas in fransport. 2020 2025 2020 025

low medium high low medium high low medium high  low medium high

Sources: The prospects for natural gas as transport fuel in Europe, The Oxford Institute for Energy Studies, March 2014 / Long-
term outlook for gas to 2035, Eurogas, October 2013 / Statistical report 2013, Eurogas, December 2013




prices.

» LNG in transport is growing on a globc
role, LNG is a valid alternative for Trucks anc
density. (Electricity is not yet playing a role)

» LNG as fuel is making its way in various sectors (shipping, Trucks, Power)
in progressive manner, supporting the market.

» Mid-scale and Smalll (F)LNG terminals along with gas storage have an
important function for energy security in EU (back-up in emergency or
seasonal effects and FSRU are suitable for short term solutions less than
10 years (ref. Enagas)

CONCLUSIONS FOR FLOATING AND FIXED
LNG IMPORT FACILITIES IN EU

NPING, C



