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Lats el

Introduction: CATO in a glance

Dutch CC(U)S R&D Consortium

Partners from industry, SME, university, NGO'’s
Dissemination network for international CCS projects
CATO represents the Netherlands on CCS-R&D

J < >
CSLF O / . ERANET-ACT
GCcCsl = . CCU-Phoenix
IEA-GHGT CO2-Geonet
Mission Innovation ECCSEL
CATO «  EERA-CCS
TKI «  H2020/HE
CCUS initiatives . SET-plan

EC-projects . ZEP
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NAUIOIS Urnied
Conférence sur les Changements Climatiques 2015

COP21/CMP11

) | Paris-France =
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Holding the increase in the global average temper
below 2 °C above pre-industrial Eve6

... and pursuing effgkts to
ajave

increase to 1i °C
C

e & balance between anthropogenic
| by sources and removals by sinks of
ouse gases in the second half of this century ...

perature

I t
p ustrial levels

- Paris Agreement, UN 2015
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Carbon countdown clock: how much of
the world's carbon budget have we
spent?

One way of looking at emissions targets is as a fixed budget
amount, or quota. This countdown shows one estimate of how long
it will take to reach an amount of greenhouse gas emissions
beyond which 2C of warming will be likely

2,240,745180,005  659,254,819,995

Total carbon budget used since 1870, in tons  Total carbon budget remaining in tons (CO2-
(CO2-¢) e), if we want to to limit human-induced
warming to less than 2C

77.3% 22.7%

total carbon budget in tons (C02-e)

75,087

Total emissions in tons (CO2-e) since you started reading this

16 years, 224 days, 8 hrs, 16 mins, 33 secs

Until we will exceed the IPCC's 2C carbon budget, if our emissions stay as they are now
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Outline

* Introduction
» Past

* Present

e Future
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(| Northern Netherlands
= projects cancelled

2017: e
| ROAD cancelled i
2010:
i, & £ Barendrecht cancelled

B ¥

2009 @ Capture
Chemelot cancelled O Store
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rgad FOR THE LAST TIME, CCS!
e YOU'RE NOT A SWAN! YOU'RE
JusT UeLY!

CcCCS

conclusion
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2013
Energy Agreement

2015
Paris Agreement

2016
Energy Report

2016
Energy Agenda

2017
Coalition Agreement

2018
CCS Roadmap

2019
Climate Agreement

2025
Large scale project

Capture Pilot
Storage Pilot

000000000060

Start-up

UKCCSRC-Webinar 2020.05.29 WWW.C02-cato.nl



TECHNOLOGIE

B e
Specifiek instrument voor _ Transport/Opslag

CCS opstartprojecten
1

Investeerders in

infrastructuur

Definiéren Realiseren Uitbouwen

Definiéren Realiseren Uitbouwen

Optimaliseren van benodigd
juridisch kader

FASERING

Randvoorwaarden
Voorbereiding

Realiseren van een breed gedragen

communicatie programma over de rol van CCS _

Opstart

Uitrol
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Transport
en opslag
van CO, in
Nederland

Verkennende studie door Gasunie en EBN in opdracht van het ministerie van Economisché Zaken. ﬂ g-a-s-u-r'l-l'e
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2013
Energy Agreement

2015
Paris Agreement

2016
Energy Report

2016
Energy Agenda

2017
Coalition Agreement

2018
CCS Roadmap

e ST

2019
Climate Agreement

2025
Large scale project

Capture Pilot
Storage Pilot

000000000060

Start-up
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Wte sector CCU projects

2020 - 2021

2014 2018 2019 AVR Rozenburg 250 ktly (Linde) [, -, 2030
Twence || HVC pilot || AVR Duiven HVC Demo 75 ktly (Linde) 1Mty || 2 Mty
3 ktly 4 ktly 50 kt/y AEB 500 kt/y (Linde) ccu ccs

NaHCO, || LCO, LCO, Twence 100 kt/y (Aker)

all LCO,

Replaces 0,5 billion cubic metres of

2/3 of the CO, is biogenic natural gas
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Engineering, Procurement and Construction

1P

— STAD Group

TECNO
PROJECT
INDUSTRIALE

Solvent: 30wt%
MEA
(flexible)

Distribution of liquid CO, to greenhouses

(@ AirLiquide

craalive oxygaen

LA

=

UKCCSRC-Webi
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Twence

Existing 4 kt/ly CO, capture unit Basic engineering ready 100 kt/y

Solvent: —q

} T ®
; TRt wence TWENCE  DUURZAAMHEID ENERGIE PROJECTEN ~ WERKEN Blj INFO & CONTACT NL v Q
flexible & S—
v

Aker Solutions levert
installatie voor afvangen en

vervloeien CO2
12-apr-2019 @®»®

Twence wil uit de rookgassen van de afvalenergiecentrale (AEC)
grootschalig CO2 afvangen en geschikt maken voor nuttig gebruik. Deze
€02 wordt dan niet meer direct uitgestoten, maar hergebruikt. In dit
innovatieve en omvangrijke project heeft het Noorse Aker Solutions de

besteding gt voor het vandei ie voor het
afvangen en vervloeien van de C0O2. De contracten hiervoor zijn recent
getekend.

Aker proprietary solvent
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Athos (Amsterdam)
;.; Port of Amsterdam raraSree.

H OS CO, capture, transport, utilisation
‘\I Athos

and storage under the North Sea

= Objective: realise a large scale CCUS

network in the Amsterdam-lJmuiden ' _
area |

* QOpen access & non discriminatory ‘

= 1.5-7.5Mton per annum i A

= RFO: 2027 :

= Partners: EBN, Gasunie, Havenbedrijf
Amsterdam and Tata Steel

2018-2019 2019-2021

FID
Project Athos Feasibility Concept select
CONFIDENTIAL
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Athos (Amsterdam)
B IS <. Port of Amsterdam wariBie.

Press release about Q4 2019 market surveys: Request for

Information & Expression of Interest

https://www.ebn.nl/en/athos-project-popular-with-potential-partners/

Athos, the joint project set up by Cosunie, EBN, Port of Amsterdom and
Tata S1ee! for carbon copture, tranepor, utBlsotion and storoge In the
North Sea Canol reghon, put out @ cal for potential customers and carbon
storoge partnar In November 2010

and recelved @ very pleailng number of responses

'~ NZKG area
® Storage locations

Project Athos
CONFIDENTIAL
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CatC

d\P H-vision

H-vision
Goals
« To achieve large-scale Blue Hydrogen production in the Rotterdam port area to help

realise climate goals
« _To develop infrastructure for future Green Hydrogen

Approach
Sixteen partners from the Rotterdam port area are working together to investigate
the feasability of the production and application of blue hydrogen in the industry

« - Positive outcomes of-a pilot will result in a substantial project for large scale supply
of blue hydrogen before 2030

- The sixteen partners represent the full hydroegen chain: from production to end-users

Potential CO,-reduction
« 2 million tons in 2025, ascending to 6 million tons per year in 2030

[ =

A
bp - -
@rirLiquide {:} @ Deltalings CNGIC qnor GasTerra GaSu™e

22 Port of uni =
qu;!ag ” Rotterdam @ > m per Vopak
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Storage field
(38 Mton)

Offshore pipeline
2.5-10 Mtipa

Rockarge
Badatrand Rockan e O
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https://rotterdamccus.nl/en/
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* Cooperation Port of Rotterdam, EBN and Gasunie
* Open access CO, transport and storage infrastructure

* Capture by multiple companies: Shell, ExxonMobil, Air
Liquide and Air Products first potential customers

* 54 km pipeline (33 km onshore, 21 km offshore)
* Compressorstation

» Storage capacity P-18 fields: +/- 37 Mton

* Initially 2 - 4 Mton per year

* Essential for development of (blue) hydrogen

Rotterdam CCUS project Porthos
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Porthos Rotterdam

ﬁlic-private partnership for successfull CCUS

S trtn GaSUHE

State owned companies
Lead role, invest in infrastructure

t. g 1 1 i sassss Riflesoverbeid “
Private companies Public authorities
Invest in capture, pay for storage Funding, mandate, responsibility

Rotterdam COLS paipeis russies
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Important milestones

* 2020:
fechnical development (FEED)
Environmental Impact Assessment and
permits
Commitment from customers and government

* Mid 2020 commercial FID

* Mid 2021: FID
* End 2023: System in operation

Rotterdam CCUS project Porthos
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Building a CCUS hub

‘@ y

> .1:

* Porthos positioned as hub, in a next phase y
capacity for transport up to 10 Mton per year

L % ] - - 5

- 2%
ni . i = e Withul ¥ ]

1 " . '{"I- X - e b‘Tﬁ'{Lum yEmden
L - L] ik - L. .
i #1‘;_1'#;“1‘. !?.— o t‘*‘,:, i
1 sl T - : L
w w N v Pl -
T : :

More CCS potential anticipated in The
Netherlands beyond Port of Rotterdam

* Longer term, possibly accommodating CO2 from
Germany, Belgium

Potential to further reduce CCS unit costs and

obtain valuable expertise on CCS hub
development

Rotterdam CCLUS project Porthos
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Conclusion

In the Netherlands, the signs are on green
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