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About Enagas

Leader in natural gas and LNG infrastructures

A midstream _ , , . .
Major International player as a result of our technological expertise, gas infrastructure

company : R : ) / L
construction skills, highly effective operations and maintenance programs and sound financial
structure.

Extraction Liquefaction
LNG maritime
e Regasification Natura[ggs European Union-accredited
transmission Conventional demand independent TSO
Electricity (domestic-commercial and

industrial)

Top natural gas transmission company
in Spain

Technical Manager
of Spain’'s Gas System

Ownership structure

5%

Distribution to
customers

Vessel loading/
offloading

Underground
storage

] Free Float 7

Truck loading
CORE LNGas
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Enagas LNG terminals

Enagés has built 13 LNG storage tanks in Spain since 2002

8 LNG terminals (+2in development)

Mexico TLA Altamira LNG Terminal (40%)

MR 300,000 m* LNG
¥ 800,000 m? (n)/h

Chile

Company ofthe world with more LNG terminals

enagas

-financed by the European Union
Connecting Europe Facility

enaqgas

GNL Quintero LNG Terminal
(majority shareholder 60,4%)
== 334,000 m* LNG
& 625,000 m® (n)/h

Canary Islands LNG terminals

300,000 m* LNG

El Musel LNG Terminal
300,000 m* LNG
800,000 m? (n)/h

gewes.  Bilbao LNG Terminal (50%)
B8 450,000 m3 LNG
800,000 m* (n)/h

Barcelona LNG Term
760,000 m° LNG
1,950,000 m? (n)/h

Jp— T
v

Hbi Sagunto LNG Term
- 600,000 m® LNG
1,000,000 m? (n)/h

h Cartagena LNG Terminal
587,000 m* LNG
¥ 1,350,000 m* (n)/h

«»  CORE LNGas
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Enagas Around the World
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Spain

6 LNG terminals (+2 in development)
~11.000 km high pressure pipelines
3 underground storage facilities
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Mexico

TLA Altamira LNG Terminal

Soto La Marina Compressor Station
Morelos Pipeline
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Peru

Transportadora de Gas del Pert (TgP)

Compafia Operadora de Gas del Amazonas (Coga)
South Peru Gas Pipeline
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Chile

GNL Quintero LNG Terminal
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Why LNG in a Vessel,
Port, and ... in a City?



The answers (*):

Improvement in Improvement in Attraction of ships with
environmental air quality competitiveness of LNG|
transport and logistics
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Impacting globally and locally
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Improvement of Air Quality

The Maritime Sector
responsible of:

18-309%0 of NOXx
world emissions
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Natural Gas — LNG : a sustainable fuel
The unigue complete alternative to maritime fuels

LNG impact vs MDO 1%:
v  Elimination of SOx
v Reduction of 90% NOXx

v  Elimination of solid
particles. PM

v"Reduction of +20% CO2

gkWh g/kWh akWh gkih A
co, SOx NOx Particulate

MO 1% 5 natural gas MDO1% 5 natural gas.

MO 1% S natural gas



Enviromental Maritime regulations .
MARPOL - INTERNATIONAL MARITIME ORGANIZATION

Sulphur limit (%)
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The answers:

Improvement in
competitiveness of
transport and logistics
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LNG Price Competitiveness

LNG -30%
VS MGO [
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1| éPor qué apostar por el LNG?. Cultura de las 3 C’s

1.2 22 «C».- Conveniencia

«La apuesta por el LNG significa reducir la factura
de bunker en un 35% referido al MGO»

«Apostar por el desarrollo sostenible
incrementa nuestra reputacion»

s BALEARIA

‘ CORE LNGas
Co-financed by the European Union ‘ hive
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LNG: a high available fuel

Global LNG supply and demand

s roncest  Unlikely & highly
800 unlikely
w Other
700 2 Russia
s w Australia
500 v West Africa
400 7 East Africa
Qatar
300
# North America
200 « Post-FID
e ==Demand - Base
0 = Demand - High
O Y v® OoON FQ Q9
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Source: Bloomberg NEF. Note: The likelihood of a project being built by 2030 is based on
BNEF's assessment of the project’s regulatory stage, size, infrastructure, developers’ financial
strength, secured offtake contracts, sovereign risks, etc.
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The answers:

Attraction of ships with
LNG|
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Atracttion of LNG fueled ships

Prediction of LNG-powered vessels in Europe.

DNV GL prediction of ocean going LNG-powered vessels in Europe to 2030
3,500

Carnival Orders Three More
LNG-Powered Cruise Shlps

Camival Corporatson & plc (Cainival
T Iy ANNOUNZEa Tat 15 has sgned a

mamarandum of agresment (MoA| wnh Meyer
Wertt GmbH (Meyer Vie ) and Meyer Turku
Oy (Meyer Turku) 10 deliver three nest
jeneranar e ships all of wiveh wik be

poweied by bquetmd natural gas (LNG)
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Camival has ordared three mote LNG

Nas a olal of seven now LNG
posered nast-genaration cnase ships
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Atracttion of LNG fueled ships

Where to bunker LNG? The competition is open..
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The answers:

<@

Improvement in
environmental air quality

Tracitional LS Fuel HFO + LNG Engine
Engine Scrubber

BNOx ®mCO2Z =mSOx Particulates

Co-financed by the European Union

Lt
enagas . o
Connecting Europe Facility
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Improvement in
competitiveness of
transport and logistics

Fusl prics [USDwmmBTY|

Attraction of ships with
LNG|
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OK... But we need to develop
infrastructures, technolgy and
regulation

CQRE LNGas
hive



To solve it we promote in the
Iberian peninsula this project:

CQRE LNGas
hive

CQRE LNGas
hive




Objectives of the action

REGULATION AND NORMATIVE
INNOVATIVE DEVELOPMENT

DEVELOPMENT OF To make a proposal of the National
Policy Framework, in view of fulfilling

LNG BUNKERING the requirements of the Directive

2014/94/EU

IN SPAIN AND
PORTUGAL INFRASTRUCTURE DEVELOPMENT

To define a roadmap and an
investment plan to scale up the
results of the Action

CORE LNGas

enaqgas http://www.corelngashive.eu/ hive




Key Aspects

COORDINATOR
N\ PARTNERS
enagas 4?2 TIMETABLE OF THE
ACTION
LEADERSHIP 8 Public Partners

13 Port A_uthorities
o, 2014-2020

external services)

NUMBER OF
PROJECTS

25 33,3 M€

TOTAL BUDGET

CORE LNGas

enagas hive

http://www.corelngashive.eu/




Partners
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Stakeholders

\’ Puerto de A Coruiia ‘ 49 TANGER MED @MLI‘\’JAT)A
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Stakeholders

AP W MALARDALEN UNIVERSITY

W SWEDEN

JI t um ASOCIACION IBERICA
Altum, Ingenieria y Servicios, S.L. DE LOGISTICAY PUERTOS, AILOP
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NYK GROUP
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Autoridad Portuaria de Ceuta
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REGULATION,

REGULATION, NORMATIVE, MARKET
“wmer TRANSVERSAL STUDIES

NATIONAL POLICY TECHNICAL, SAFETY
FRAMEWORK ENVIRONMENTAL
SPECIFICATIONS
* National Objectives
» Incentives * Bunker infrastructures
» Measures to promote * Use of LNG in port
demand environment

* Observatory

LNG ADVANCE LNG SOCIAL
TRAINING ACCEPTANCE
REQUIREMENTS :
» Improve social
. .. perception
Tre_nr_ung needs » Advantages of the
* Training centers product
» Accreditation processes - Smooth landing of LNG

7\
enagas http://www.corelngashive.eu/
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REGULATION,

REGULATION, NORMATIVE, MARKET
“wmer TRANSVERSAL STUDIES

TECHNICAL, SAFETY
ENVIRONMENTAL
SPECIFICATIONS

NATIONAL POLICY
FRAMEWORK

* National Objectives
* Incentives
» Measures to promote
demand
* Observatory

Bunker infrastructures
* Use of LNG in port
environment

LNG ADVANCE LNG SOCIAL
TRAINING ACCEPTANCE
REQUIREMENTS :
» Improve social
. .. perception
Tre_nr_ung needs » Advantages of the
* Training centers product
» Accreditation processes - Smooth landing of LNG

7~ O\
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REGULATION,

REGULATION, NORMATIVE, MARKET
“wmer TRANSVERSAL STUDIES

NATIONAL POLICY TECHNICAL, SAFETY
FRAMEWORK ENVIRONMENTAL
SPECIFICATIONS
* National Objectives
» Incentives * Bunker infrastructures
» Measures to promote * Use of LNG in port
demand environment

* Observatory

LNG SOCIAL
ACCEPTANCE

LNG ADVANCE
TRAINING

REQUIREMENTS :
» Improve social

- Traini d perception
- raining needs » Advantages of the
* Training centers product

» Accreditation processes - Smooth landing of LNG

CORE LNGas

/ \ ,
enagas hive
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REGULATION,

REGULATION, NORMATIVE, MARKET
“wmer TRANSVERSAL STUDIES

NATIONAL POLICY TECHNICAL, SAFETY
FRAMEWORK ENVIRONMENTAL
SPECIFICATIONS
* National Objectives
» Incentives * Bunker infrastructures
» Measures to promote * Use of LNG in port
demand environment

* Observatory

LNG ADVANCE LNG SOCIAL
TRAINING ACCEPTANCE
REQUIREMENTS

» Improve social

- Traini d perception
- raining needs » Advantages of the
* Training centers product

» Accreditation processes - Smooth landing of LNG
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wenmon. REGULATION, NORMATIVE, MARKET

NORMATIVE,

warker -~ [RANSVERSAL STUDIES. LNG ADVANCE TRAINING
REQUIREMENTS

DRAFT FINAL REPORT IN PROGRESS

BLOCK I: DEFINITION

OF OPERATIONS AND

IDENTIFICATION OF
PROFILES

\l/

BLOCK II:
DEFINITION OF
CONTENTS

T~

BLOCK III:
PROPOSAL OF
ACCREDITATION
PATH

» Operations defined in two groups:
bunkering operations and supply
chain operations

» Profiles defined according to
operations

» Profiles classified in vocational
education and university level based
on the basic and advanced
classification of maritime training

« Contents defined for vocational

education and university profiles -
analogously to maritime’s basic and
advanced levels

Vocational education contents defined
according to current criteria for
training in regasification plants

University modules defined according
to managing and engineering
necessities in operations

« Accreditation path for vocational
education proposed based on path
already started in Spain

« European Professional Card to be the
base of vocational education
accreditation

» University modules based on ECTS -
European Credit Transfer System -
fulfilling European requirements

Professional qualification for level S
through master

Professional qualification for level 5

ﬁ

I‘ \ Professional qualification for lewel 4 4
through degree 4

Level 3 ]
1‘/ \s

{Professional qualification for level 3

B | [Professional qualification for level 2
=

h

o
|Professional qualification for level 1 |Ve

CORE LNGas




REGULATION,

REGULATION, NORMATIVE, MARKET
“wmer TRANSVERSAL STUDIES

TECHNICAL, SAFETY
ENVIRONMENTAL
SPECIFICATIONS

NATIONAL POLICY
FRAMEWORK

* National Objectives
* Incentives
» Measures to promote
demand
* Observatory

* Bunker infrastructures
* Use of LNG in port
environment

LNG ADVANCE LNG SOCIAL
TRAINING ACCEPTANCE
REQUIREMENTS :
» Improve social
. .. perception
Tre_nr_ung needs » Advantages of the
* Training centers product
» Accreditation processes - Smooth landing of LNG

CORE LNGas

/ \ ,
enagas hive
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wenmon. REGULATION, NORMATIVE, MARKET <9

NORMATIVE,

RET T TRANSVERSAL STUDIES .

f Natural Gas Supplier

Bunker Facility Organization
E (8F0) :

(Truck](  Barge/Bost ][ Terminal |

®o |\cs somf “) (“:') J@ -

Guidelines for ING o8 e e - ; -
Bunkering operations — . —
150, IACS, SGMI Directive 2014/94/EC on the
deployment of an alternative
Juels infrastructure
180 BIIAPH P
~L - 1. |
Check-Lists | National :
: Administration ;
«~ | [/ Government
level
Y J
'E M SA T Guidance on LING Bunkering to
. Port Authorities/Administrations

< CORE LNGas

/  \ .
énaqgas http://www.corelngashive.eu/ | hive




REGULATION, NORMATIVE, MARKET
“wmer MARKET ANALYSIS & LOGISTIC CHAIN

REGULATION,

- To foresee LNG demand
LNG DEMAND along thteherCerla_n facades of
orridors
AND SUPPLY
CHAIN To define the most suitable
ATLANTIC logistic solution depending
CORRIDOR , on distance and demand
To analyze different
business models
LNG DEMAND
AND SUPPLY
Sl - LNG DEMAND AND
GIBRALTAR
STRAIT & SUPPLY CHAIN \
MEDITERRANEAN ‘
PERIPHERAL
REGIONS CORRIDOR
7~ \ " “ORE LNGas
enagas hive

http://www.corelngashive.eu/




S WP5 WP2 WP3 R

LNG BUNKERING IMPACT ON
SOLUTIONS MATHEMATICAL VIABEE Sl i EUROPEAN

CHARACTERIZATION MODEL SUPPLY CHAINS CHAINS CORRIDORS
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DEMAND STUDY. Preliminary Data

Conclusions

1,6M

1,4M

1,2M

1,0M

0,8M

0,6M

0,4M

0,2M

0,0M

m3/year

GS & 1,54 M

TOP: Algeciras, Las Palmas and Islands

Barcelona, Ceuta, SCTenerife
and Sines
Mediterranean Corridor main
spot in the first years

Then, the leader will be the
Straits and Islands Corridor

from 2030
0,63 M 0,62 M

Mediterranean
0,42 M
0,32 M

020M —

0,17 M
0,02 M 0,07 M Atlantic
2020 2025 2030

* base scenario data

Total year 2050 =
CORE LNG
8 M m3/year hive



INFRASTRUCTURE, EQUIPMENTS
ADAPTATION OF LNG TERMINALS FOR BUNKERING

INFRASTRUC.
EQUIPMENTS

Adaptation for LNG small scale W S
services in big scale jettyin BILBAO & S o

LNG TERMINAL BARCELONA: dedicated LNG

erX|bIe hoses for bunkering

Engineering for new dedicated LNG
l! H: Lt e ;\ \-—'\W—\‘W

jettyin MUGARDOS LNG TERMINAL

nnnnnnnnnnnnn

Adaptétion for LNG mixed

bunker/big/small scale servicesin ‘ Adaptation for LNG _
existing jetty bunkering/small scale services in
. '/~ REGASIFICATION PLANT OF

SAGUNTO

Multimodal LNG bunker
berth in PORT OF HUELVA

e

CARTAGENA: dedicated
LNG mooring jetty for
small scale services

http://www.corelngashive.eu/




INFRASTRUCTURE, EQUIPMENTS
BUNKERING BARGES AND MOLTIMODAL LOGISTIC

INFRASTRUC.
EQUIPMENTS

BARGE RETROFIT for LNG =
bunkering in the Cantabrian coast ¥

EPT2: Multimodal transport for
LNG logistics supply chain

EPM2: Barge retrofit for LNG
bunkering within the port

http://www.corelngashive.eu/




INFRASTRUCTURE, EQUIPMENTS

INFRASTRUC.
EQUIPMENTS
LNG UTILIZATION IN PORTS
Straddle carrier retrofitin I, Design of a tugboat powered
New tugboat Barcelona port rcelona port
powered by LNG in :
Bilbao port

S o
. ki -
g - ks
—~ X e
" g = x N ‘ig
P " N a
o > Eaow e o v
[ fl
] |1 Y {
E Ty o - o . ¥ 7
MONTBRig % (] - —
ot TN —

i
,,,,,

Retrofit study of a port

locomotive powered by LNG
in Tarragona port

Construction of a
LNG/CNG mixed station

for vehicles and small
boats in Valencia port

[
‘ II
Design of a tugboat powered by |

LNG in Valencia port

Retrofit study of a rescue boat
powered to LNG

LNG Powered electricity
generator mobile unit for
Offshore Power Supply
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What "s Next?:
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HIVE 2_KEY ASPECTS OF THE GLOBAL PROJECT

PARTNERS:
GLOBAL PROJECT: TIME PLAN OF THE

ENAG AsS, ACTION
BALEARIA,

HIVE 2 NATURGY, RENFE, 2018-2023

MARFLET & more

NUMBER OF 2018
SELECTED ACTIONS

2 twinned GP €185 m

(€73.7 m eligible costs of

aCtionS the 2 selected Actions)

TOTAL BUDGET
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OBJECTIVES OF THE GLOBAL PROJECT
LAUNCHING HIVE 2 STRATEGY

SUPPLY RELATED PROJECTS

Bunkering ships and adaptations of

ROLL OUT OF CORE LNG regasification plants to provide LNG
AS HIVE: bunkering services, thereby fulfilling
the requirements of the Directive

2014/94/EU

SUPPLY AND DEMAND

LNG supply services for dry ports
PROJECTS
DEMAND RELATED PROJECTS

Adaptation of 5 ROPAX ferries that
will be fueled by LNG

More demand projects in the future
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GOALS OF THE GLOBAL PROJECT

All regasification plants infrastructure
€3 in operation adapted for the supply of LNG
bunker and small scale services

Boosting the Spanish LNG fueled fleet,
ex. adapting 5 ROPAX ferries by Balearia

©8 Introducing LNG fuel in a maritime-rail
corridors between maritime ports and dry
o, ports, including LNG supply services

Enabling the Iberian Peninsula to offer
@ holistic solutions to the new requirements of
the shipping sector by building new LNG
e ships that will provide LNG bunkering
services
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PROJEET " | NG BUNKERING STATIONS, LNG BUNKERING SH

DEPLOYMENT OF DEMAND AND SUPPLY PROJEF
GLOBAL
AND LNG POWERED FERRIES '

[ “I
Puerto de Gijon
D adif _ MTTSAND GAS
_ 5
= STATION
renfe W ..
- Z

gasNatural 4
fenosa

s LNG BUNKERTING
SHIP

LNG IN MARITIME-
RAIL CORRIDOR

saggos

B ADAPTATION OF LNG
PLANT IN SAGUNTO

enagas

ADAPTATION OF LNG @
PLANT IN HUELVA

RETROFITTING 5 LNG
W  bOWERED FERRIES

- -
BALEARIA

To hive)



CONCLUSIONS

The new maritime regulation and the environmental objetives
imply the introduction of low-emissions fuels.

LNG is the real competitive and available alternative in heavy duty
transport: Vessels, Rail and Trucks.

Infraestructure , technology and regulation is needed.

LNG is key for port competitiveness.

In Spain a Portugal, HIVE project is helping with a solution .
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