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I North Sea — Baltic corridor

Baltic — Adriatic corridor

" Mediterranean corridor

Port of Valencia (Spain)
Port of Barcelona (Spain)
Port of Huelva (Spain)

Port of Gijon (Spain)

Port of Venice and Chioggia

(Italy)
Port of Ancona (Italy)

Orient / East Mediterranean corridor
Scandinavian — Mediterranean corridor
. Rhine — Alpine corridor

Atlantic corridor

North Sea ~ Mediterranean corridor

. Rhine - Danube corridor

Port of Trieste & Monfalcone

(Italy)
Port of Burgas (Bulgaria)

Port of Constanta (Romania) .’ «-wO
Port of Piraeus (Greece) / ,.,TT c
Port of Rafina (Greece) = P

Port of Varna (Bulgaria)

Port of Koper (Slovenia)
Port of Leixoes (Portugal)
Portos dos Acores (Portugal)
Port of Dublin and / or Cork
(Ireland)

Co-financed by the Connecting Europe
Facility of the European Union




#APDL2035

-

WHO WE ARE?
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POLITICA DE
SUSTENTABILIDADE
DA APDL

OBJETIVE:
PROFESSIONAL AND PERSONAL VALUATION OF
PEOPLE WHO WORK IN THE COMPANY

OBJETIVE:
PROMOTE CORPORATE SOCIAL RESPONSIBILITY AND
INTERACTION WITH LOCAL COMMUNITIES

R

SUSTAINABLE g™ s
DEVELOPMENT =m;'ALS

DECENT WORK AND
[ECONOMIC GROWTH

o
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Urban Harbor

About 2.5 Million People Live Within
a 50 km Radius of Port of Leixdes

APDL
SUSTAINABILI

TY POLICY

@ #2035APDL

ENVIRONMENTAL CHALLENGES

& £

European Green Deal EU Fit for 55 Package
50% Reduction in Emissions by 2030 EUETS
Climate Neutrality by 2050 40 % Energy Produced from RE
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Roadmap towards

Carbon Neutrality by 2035
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MARITIME TRANSPORT
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Importance Regulation
Emissions +80% world’s trade is carried by sea
2 8 % worldwide GHG IMO — International Maritime

Plays an essential role on EU economy 0 ot
rganization

(1070 million tons CO2eq) Mode of transportation with high energetic efficiency

EMSA - European Maritime Safety
Agency

At an European level is also an
important and growing source of
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PROTECTING
NATURE A

|
FROM FARM ) : ELIMINATING
TO FORK > POLLUTION

THE EUROPEAN
GREEN DEAL
LEADING THE ENSURING A
GREEN CHANGE JUST TRANSITION
GLOBALLY FOR ALL

MAKING HOMES FINANCING
ENERGY EFFICIENT GREEN PROJECTS
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MARITIME TRANSPORT

€O, at berth

CO, from departing 6%

voyages from EU ports
29%

CO, from intra EU voyages
32%

@ #2035APDL



Map 4.1 Difference in SO, emissions in European shipping areas between 2014 and 2019 MA R I I I M E I RA N S P O R I

Figure 4.3 Total amount of CO, emissions by ship type, 2018

‘ Container ship | I 2 |
Bulk carrier | [N 17.9
Oil tanker | NN 17.8
Ro-pax ship | REE]
Chemical tanker | 91
Passenger ship | K]
Ro-ro ship o2
General cargo ship | [l 5.9
LNG carrier ([l 5.5
Vehicle carrier [/}l 5.1

Gas carrier  |J] 2.4

Refrigerated cargo carrier || 1.8
Reference data: ©ESRI

Combination carrier | 0.1

2014-2019 Difference of SO_emissions from shipping in European Seas

T T T T 1 T 1

Tonnes of SO, 10 20 30 40 50 3000 4000

1000 1500 km
1 ]

Million tonnes Number of ships

Intra-Union voyages M Incoming voyages

Source:  STEAM (2021). M Outgoing voyages M Union ports

Note: Ro-rg, roll-on roll-off.

Source:  EMSA/THETIS-MRYV (2018).
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MARITIME TRANSPORT

Strategies - Decarbonization - IMO

S,

- - -
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Measures

Reduce Carbon Intensity (compared to 2008):
40% (c02 /ton-mile) by 2030
70% (Cc0O2 por ton-mile) by 2050

&'

Indexes

Energy Efficiency Existing Ship Index
(EEXI)

Carbon Intensity Indicator

Reduce Total/Global Emissions (compared to 2008): (ClI)

50% - 2050 (recently...July 2023- netzero)

Long term measures

R&D + Green Alternative fuels

@ #2035APDL

Ship Energy Efficiency Management Plan
(Part I11)



Strategies

Addressing climate change
A decade of action to cut GHG emissions from shipping

Adoption of mandatory
encray efficiency

- Energy Efioency Desgn
Indene (EEDI} for nEw Smps

gy Efficy
Management F\eﬂ (SEEMP‘\

REGULATIONS for all Bips (15 Juy 2011)

*“Mitigation of climate
PROJECTS / chanigs” Glooal
IMPLEMENTATION Programme incluged in

IMJ's Integrated Technical
SUPPORT Coopersion Erogamme
{ITCP), later renamed as
“Energy Efficiency”
Global Programme:

IMO-KOIOA (orea| ImamancnaJ
Co-Operation Agen
project vr‘ building .,ED:cmeG n
Courtniss 10 addrﬁss
GG e fom o1

#2035APDL

EEDI and SEEMP
enter into force

Adoption of
resolution on
promotion of
technical co-
operation

and transfer of
technology relating

10 the improvemarit

of snergy
Shioengy of tips
(MEPC 229(85)

Aporovltine
ird IMO GHG

Study 2014
{October 2014)

Global Maritime Energy
Efficiency Partnerships
Project @IOMEED) laumched
isad pilot countries
g et
ity (GEF)-United Nations

Development Programme
(UNDP}-IMO projéct

loption of a mandato
IMO Dma Collection

EEDI phase 1 in effect —
10% r6GuGton in carbon
intensity of new ships

Gl consumption data from
Bnips over 5.000 gt

Clobal network of five
jonal Marime Technol
&%  Gentres (MTCEY)

oo o M
GMN project, funded by the
European Urion

Low Carbon Global

Industry Alliance launched
under CIOMEEP project fo

SuDpOrt an anergy efficer

and low carbon mamlma

transport system

Adoption oflhe Mo

Initial Straf
Teutton of GHG
emissios

ns from
with & vision t0 VSGJCS B BHG
emissions from international

prase

poesDi n ihe century and

ssting v

and long-term canaida
measures (April 2018)

= =n

GloFouling
Partnerships
project launched
12 Jead countries

ot seioung
on ships 10
Somesonaend
cupport nergy

cency ga
ifrough dleaner huls

ior
Programme (UNDP)-
s e

IMC GHG Technical
peration Trust
fund establisned

0 2538 et e
and Abemaing Fusls

Resolution adopted

BIMISSIONS (resolution
MEPC.323(74) of
May 2018)

IMO-Norway
GreenVoyage2050
Project is

launched fo support
mpBMeaton of o
Intal Strategy and pict
Frteet demcnsirations

MARITIME TRANSPORT

Approval of the
Fourth I

HG Study 2020
(November 2020)

EEDI phase 2in
effect - up 0 20%
reduction in carbon
intansity of new ships.

GloFouling Global
Industry Allance
established 0
addrecs biofoulng

IMO-Republic of
rea GHG SMART

project launched

o ds,slou training to
port deveiopiry

Sidten 0 %uceh

eriesions fom sfiopin

{Ooctober e

Launch of IMO -EBRD-
World Banic FINSMART
undiable on Fnancng

o arbme

Fransport {October 3020)

Resolution adcpted on

fates to
develop and subimit
voluntary national
action plans to
address GHG emissions
from 8nps (seckcn
MEPG.327(75) of
November 2020)

Decarbonization

‘Adoption of short-term

measures (EEX], Cl to

reduce carbon intensity

ofall s by 0% oy
2080, compared {0 2

Agareqaied results
of the 2019 fuel

MEPC /6 (Mar"h 2021

IMO Symposium
on alternative

low-carbon and
zeto-carbon fuels
{February 2021)

IMO-Germany
Blue Solutions.

{Apri 2021)

IMO-Singapore
NextGEl

cacarbonisation
initames (Apnl 2021)

IMO

Initiate consideration of
mid-term measures under
Phass | of tna Workplan
(October-November 2021)

EEXI survey requirem
Further consideration take eHoct (Novembe 22-
M amssme
mpacts on States
of cancicate GHG
s (Octobar-

mea Carbon intensity
Nowember 2021)

measures snter into effect

Revision of the IMO
Initial GHG Strategy

Start of carbon
intensity data (CIl

EEDI phase 3in
effect for certain

for new buid farge
containerships

2023

IMO-UNEP Maﬂhme
ro-Low Can

n
{September 2021)

2024

INTERNATIONAL
MARITIME
ORGANIZATION

@&

IMO Initial CHC Strategy
objectives of 50%
reduction of tha 102l
annual GHG emissions

IMO Initial GHG

Strategy objective of

40% reduction of CO,

BTSS0S per transport

worke compared to 2008,

25 an average across

memational shipping congeent with the Pans

it tamparatus

EEDI phase 3 in effect
- up to 30% reduction
in carbon intenaity for
newibuild snip

2025

DID YOU KNOW?

The EEDI and SEEMP were the first ever mandatory global GHG reduction
regimes for an entire international transpert sector.

KEY
Energy Efiiciency Design Index —with increasingly strict
carbon intensity standards for new ships
Ship Energy Efficiency M nt Plan - for operators to
improve the energy efficiency of all shipa
Greenhouse gases

International Convention for the Prevention of Pollution
from Ships

Garbon Intensity Indicator
Energy Efiiciency Existing Ship Index




MARITIME TRANSPORT

Strategies - Decarbonization - IMO

Addressing climate change

Over a decade of regulatory action to cut GHG emissions from shipping

Committee outputs

Energy efficiency
regulations

for ships: EEDI
and SEEMP

DCS regulations

* Revised procedure on

assessment of impacts

on States
» Consideration of mid-
term measures

Initial IMO Strategy on
reduction of GHG
emissions from ships

Short-term
measure: EEXI, ClI

2023 IMO Strategy
on reduction of
GHG emissions
from ships

» LCA guidelines
» Biofuels circular

Comprehensive
impact
assessment

INTERNATIOMNAL
MARITIME
ORGANIZATION

* Review of short-term
measure

» Approval of basket of
mid-term measures

Net-zero GHG
emissions by or
around, i.e.,

+ 40% reduction of CO, per close to, 2050

transport work

» 5% uptake of zero-emission fuels,
striving for 10%

» Indicative checkpoint: 20%
reduction of the total annual GHG,
striving for 30%

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

Implementation
3 IMO

GHG Study

EEDI and SEEMP

mandatory measures
and guidance

evidence-based
decision making

strategic objectives

EEDI Phase 1

Fuel consumption
report to DCS

4t IMO
GHG Study

Aggregated
results of the
2019 fuel
consumption
data

EEDI Phase 2

EEX] survey

Collection of
carbon intensity
data (Cll) for
existing ships

Indicative checkpoint:
70% reduction of the
total annual GHG,
striving for 80%

EEDI phase 3 for remaining

ship types

EEDI Phase 3 for certain

ship types




MARITIME TRANSPORT

Strategies - Decarbonization - EU

& L

EU Fit for 55 — shipping Emissions
Monitoring Emissions Package Reduction of
Maritime Regulation ﬁ 2%(2025) | 80% (2050)
FuelEU

Emissions Report
(THETIS MRYV) OPS mandatory (2030)

AFIR Regulation é Cruise and Container Ships
(Alternative Fuels Infrastructure)

Onshore Power Supply | Alternative fuels

Include progressively ship

emissions on EU-ETS :
Renewable Energies

(Emission Trading System) Directive (RED)

ETS Directive

mmmm ADDI A



ACTION PLANS TOWARDS CARBON NEUTRALITY - APDL

ROADMAP FOR ENERGY TRANSITION TOWARDS CARBON NEUTRALITY

OHSHORE POWER Decarbonisation of maritime traffic during its stay at the Port
SUPPLY (OPS) of Leixdes.

y 2;7 Use the resources of the port to produce clean energy and
‘Jt)_z become a self-sufficient port.

Anticipating EU and Fit to 55 goals

due to Climate Emergency

Carbon Neutrality

Roadmap in Leixoes

|

)
@ » |

@ Support the energy transition of the Port of Leixdes through
LB ia el the implementation of new digital technologies.

Fit to 55 Carbon Neutrality
- 55% Emissions Green Deal

Monitoring of the real impact of the implemented measures on
% e >> the improvement of air guality.
Availability of an electrical network with sufficient capacity to
T oL >> supply the new demands foreseen for the port.

@ #2035APDL



RENEWABLE ENERGY

PV Panels on Roofs of Buildings, Parking Lots

1 MW Pilot (Wave Energy) Douro river mouth

Integrating Renewable Energy into Electric
Grid

Leixdes

@ #2035APDL

Producing up to 35 GWh/year (Can be increased
by producing in other APDL domains)

= APDLO



SRSINIZEICATION OF TERMINALS

Connection to High Voltage Network (HV) —
New Substation 60 MVA)

Development of Medium Voltage Network (MV)
— 30kV

o [, 9 0\ e
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\ 9 6 I;;' W > LK CARRIER
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OPS Pilot - Development and Implementation
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s 11AP0CAIBULL 1 i A g @S e MA

g SZ.ZMVA S5 o @) 3connections

S W
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1connection

OPS in Cruise, Container Terminals (2030)

OPS in all Docks

mmmm APDLO

Reducing Noise and Emissions

+40 Million €

H2035APDL
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Prohibiting the entry of trucks with Euro I, Il, Ill and IV
certification in the Port

H2035APDL

DE

2T [Vleii{e]aNel HEE- LRSS from Trucks and Tugboats
Measuring Air Quality

Eco-Truck

RN 3/l
\ T
Q| St

e
tggck

Emissdes zero, futuro verde.

Source: @APDL | 2022
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#2035APDL

Electrification of Port Activities (forklifts,
reach stackers, cranes and other equipment)

Electric and Hybrid Vehicles Fleet

Electric Vehicles Charging Stations

Electric shuttle — for port workers

DECARBONIZATION




ALTERNATIVE FUELS
CAUNG

r N E;B %§
« Monitoring demand for Alternative Fuels D ‘ ﬁ '
LNG

G J

4 ) o

» Development of a Biodiesel Pilot BIOFUELS

re fo , B
One o = &
®

AMMONIA

Introduction of Carbon Rate

y,
Port Fees Reduction for Ships with Better
Environmental Performance

Methanol*)
* *PRR /RRP — H2Driven. Agendas
mobilizadoras/ mobilizing agendas

HYDROGEN @
[ Green Fuels Storage (Hydrogen, Ammonia, D '

METHANOL

Source: Energy Transition Roadmap of Port of Leixdes to Carbon Neutrality| 2022 |APDL


https://cms.zerocarbonshipping.com/media/uploads/documents/MMMCZCS_Industry-Transition-Strategy_Oct_2021.pdf

B, Mo

© e ALTERNATIVE GREEN FUELS

(&) CRITERIA - vessels

Space for fuels CAPEX + OPEX
Energy/ton TRL + Technology

Risk (operation)

Toxicity

2025
LNG <1000kW 1000-2000kW

(four-stroke) 2025 2030
LNG LP engine HP engine
(two-stroke) (WinGD) (D:920mm) 1L
P:1600-1800k! P:3000-4000kW

D:320mm

P =>4000kW
D:520mm

Ammonia (four-stroke) s M S?ggﬂﬂfw

Time prediction of large-scale supply

Number of ship using altern Number of ships

Ammonia P )4000kW

P> 1000kW

LNG is dominated among alternative fuels, but methanol is the new favorite. Source:

Single battery module
b - 300-500kW
P:500kW, Single module 70kW

(Three Gorges Hydrogen Boat-1)

Battery capacity on board> 50,000kWVh
Max battery ¢apacity:7500kWh
( Yangtze Riyer Three Gorges-1

Battery capacity on board is increasing

#2035APDL

= APDLO



#2035APDL

- EMISSIONS

+ EFFICIENCY + SPEED
- ENERGY CONSUMPTION

loT BlockChain

> ;\t ,,\\‘//) K@

A\ Sensors

DIGITALIZATION

BigData
4
g

5G LoraWan DigitalTwin

PORTO DE

LEIXOES

APDL

SmartGrid




CARBON NEUTRALITY S UL 1010
Decarbonization roadmap, y ) . Data center, LSW, Sensors, 5G,

4 &"'A‘r energy transition = ‘ loT, Al, blockchain, cybersecurity

‘I"‘,ﬂ

INFRASTRUCTURE

: . OPS
New terminal, north terminal

. , AL NATIVE FUELS
reconversion On shore power supply

Fuels of the future
LNG, H2, NH3

)jﬁ% RENEWABLE ENERGY
Energy mix, self-sufficiency,

Electrification, remote diversification of energy sources

operation and automation

T

Highway, railway, maritime : : MARITIME

D : transport 'ﬁﬁ ‘ ESSIBILITY %
@ #2035APDL

@ PORT OF
Breakwater extension, dredging LEIXOES

APDL
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{ ] Be an international reference port in southern Europe in the transition to an energy system based on

the use of its own natural resources, with the ambition of being a self-sufficient and net zero

emissions port

- ) H(EEI=\E
USING RENEWABLE ENERGY AS THE
L MAIN SOURCE OF ENERGY

J Excellent City-Port Perfect Experience for Qualified and
Relationship Passengers Enthusiastic Workers

( N\

SELF-SUFFICIENT PORT

( N\

REDUCE CARBON FOOTPRINT

) . JOT0O0INN] : @)

PUBLIC HEALTH (IMPROVING AIR
L QUALITY IN THE PORT)

Economic Efficient

Sustainability Operations i/ stainable

Development

STRENGTHEN RELATIONS WITH

SURROUNDING COMMUNITY Social } Cooperation_and }
~ - Responsibility Collaboration

Efficiency

WE CREATE MOBILITY AND VALUE SUSTAINABILITY...

l ject.
w@aﬂ.;gggscmeu Requirements BD : + 100M€ | greener solutions | funds | partnerships | private investors | disruptive business models



THANK YOU !

@ OBJETIV}S sistentive.

APDL
PORT AUTHORITY Hugo Lopes

DOURO + LEIXOES » VIANA

Head of Development and Sustainability
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European flagship Action for cold ironING in ports

Contacts
Hugo.lopes@apdl.pt

Discover more at

www.ealingproject.eu

Co-financed by the Connecting Europe
Facility of the European Union
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