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rorthos

CO; TRANSPORT & STORAGE

— ~Porthos

Porthos {REEREEFFF 75/ ~ Gasunie 8 EBN Fh[EHEBNAYAR E i B S 7 BB -
FEFE R TR HTERY QO BiA R L/ E R E TR AEF - BEIR BB
{EAZ A E i e T (8 3) - 9 A 2 H R5FEs) Porthos 5HEFAE » FEg %
FyNBRESHEE Mark  Driessen(BEFHFHETSRIREE Porthos ¥FAE ) BLANFLEFSRAR Lucas
de Graaf » PEHUGTE /48T EB M 5 M FERMEALF HIEERE (Compressor
station)2dfj » ABRAESEHICE S TAZ#EE - Porthos SHE#ISAE 4 Fr > BE 30 2
H 42 Isflae EAESR - 20 A H 16 SHERESE ~ NIEARLEL P18-A MBI P 55 -

Porthos: the CCS chain

Porthos is developing a project to transport CO, from industry in the port of Rotterdam
(the Netherlands) and store this in empty gas fields under the North Sea.

The Porthos infrastructure consists of an onshore pipeline and compressor station in the

Rotterdam port area, an offshore pipeline and storage facilities on the North Sea. Capture

Compressor station

Utilisation

Industry
Storage
______ Greenhluusg
&) ulture
>

Transport (Out of Porthos scope)

Transport

Y  Storage location

3~ Porthos CCS {E1{E =

ZRIAE © https://www.porthosco2.nl/en/media/



Q) Porthos

aas 11 A N ) Leiden

's-Gravenhage
Zoetermeer

P18-AT&

Compressor station

Azieweg

sy

Rotterdam

Spijkenisse
4 ~ Porthos tE#ilE
BERIAE - &2 E https://www.porthosco2.nl/en/media/

R AT 2 S TN BT ¢

(—)[E B E FESR T EE REESR 2 B SRR REHEE T R 30
barg(508 psig) @ s&EtiE R A 1,000 SEME/ 4 » HA > Porthos sFEME & 250 &
WE /4 > HogR 750 ENE/ AR BRI KM Aramis 5TEEEA - BELRITRL
‘B 11 {E#E ABL(Tie-in point) > HEJEEAHEEFRE Shell ~ ExxonMobil ~ Air

Products ~ Air Liquide FhIERUG([E] 5) - HEFHETHEE4G 1848 Aramis ZhiR)JR {5
Fi - B FAE4R 2 R IERG By Denys » IR AR RS EH R — -
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HOEX VAN HOLLAND
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EUROPOPORT

MAASSLUBIS

OOSTVOORNE
ROZENBURG

@ nirtiquide

BRIELLE

Ex¢onMobil
'
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Spijkenisse
5~ 4 RF SR LA E

BERIAE ¢ &2 E https://www.porthosco2.nl/en/media/

() NnEEES « MnERuE 2 B ECEAE 6 Fron o BFE 3 ZE %G = (Main/ cont rol
Building) ER%iE1% (Compressors, 3 FEFHH Porthos M TERE 3 FEZTE]F Aramis)
TR =E(Electrical Building) ~ #iX#288(Heat Exchanger Building) ~ /24l
7KZEVE(Cooling Water Pump Building) ~ 43f7 = (Analyzer Building) R/E45
FECI(Porthos [ EE&% ~ Porthos JBR/E4R ~ Aramis JIBUE &R K (02next /ARG
B o ISR E AR A H Porthos [ FEERHY CO EITHEELIE NHEE
SR P18-A PR R RGN - RATNKRHEE Aramis 5135 K CO2next 515
{EF » Horp o =R E R R BRER R A7 COLMRR 2 B & TR Z A
R ANAGR IR AT R B /K LA AR 4t - HEE0 7 2 &R BRI RE & Bonatti
SPA » ZITEHEAT AREERS TAE - THAT 2026 FE5E T o Byfo—f% B R S MR g B
ZE{ET57 > Porthos fFHAYH [ 23 A[EIEELHYEFE UL CO.MHRE (& 7) -
BIFE Bypass (W& 7(a) Ao » RIS R SR - DARIR it 2 BE ST Bl
A - TNERE RS MR - #RAFBE ST Ry 30 barg) ~ SRERE (A 7(b) s
VEE st g B 1T - iSRG = BR ST DAt B R T > #REIBR T By 30~80
barg) AR (LIE 7(c) i - EHEEAJETREA » TR LSRR = BRI LA
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Attt g BE 17 - i CO. JRAsHEE ARG > $RIEBR T /&y 80~135 barg) °

Porthos onshore pipeline Electrical customer building (01E)
\
’
Porthos offshore pipeline \\ ’
\ \ 7
Aramis offshore pipeline 1 \\ \\ ,’
o Y
Yo Y%
A \.

Main / control
_~ building (01H)
’

Electrical building (02E)
\

~~ Compressor station
(option to extent with 3
~ compressors)

Compressor station with 3
\ compressors (01C)

X * Analyzer building (01A)
\

U

,’ Heat exchanger building (01P)

kS
CO2next liquid pipeline

Cooling water pump building (01N)
6 ~ MIERLGEE M E

LRIAE © Porthos i/ F-fit
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& Aska question

By-Pass Mode

& Aska question ¢ Fullscreen @ Aska question

Porthos platform > ] orthos platform >

-,

Gas Mode ) 2 5 Dense Mode

7~ HHEEEER(EIE

BERIFCE  https://www.porthosco2.nl/en/project/
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(Z)BEES | BERESTEEZE BN IR EEE . COHik E P18-A & o
s AR IR bR VRS IT E > B%a TR T By 135 barg(1,958 psig) » &kl
A 250 BEIE/ A o HEER Sy 2 KIS RG By Al leseas IR AR e g —-

(P1)P18-A F-& : P18-A FURRINVARLEE VG EEEARRITP18-02 - P18-04 ~ P18-
06 Kz P18-07 SR HZKAR © PI8-A NS 3 A EREFER - HEF A
TAQA 3% Porthos BB &S T2 » MBI EREGER L& 0B ER

PEIE 3,000 A RPAEZ Abve s > SRR AE TRy 250 B/ A 2 HE 15
FRUET R 3,700 #UE - THEFSFREL - P EFEA 6 O4EH » B
4 OHFFFEUE RAETH CERPURRURENFOEE - & 8 Fr) @ 1 TIFHEE
HE(Isolated » ANHEEFEE Porthos {E3E) » 1 OIFIEREEH » M P ERfEERE 7>
S (ANEERE) - RAGKHEAY i P 5 o PREImEIENY T EURIE - S 2
2 dHE IR BRI ae s B A - (E R EEE SR - A - R —f A
SR SRV S A8RE » Porthos CLETI A B=NAVATH » E BRI S (Pre-
rig Activities) ~ #E#% E &) (Rig Presence) ~ FFkk (Demolition) B 7 5%
(Cons truct ion)ZEVU{E P& Ee 2 TR - T DAY IE SCEh (18 9 ElEl 10) -
LR -5 NIMEA EIPEEZRY SR -
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1000 m Eiffel Towe

. Inner tube

. Metal casing

Nonpermeable . Subsurface Safety
D rock Valve
. Cement layer
During
AL CO, injection
Sealing plane

3000m

6. Packer

///////////////////////////////////

Sealing
Empty gas field v o

{caprock}

7. Cement plug

&l 8 ~ HARCEE

BRI  https://www.porthosco2.nl/en/project/
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= Home Platform and Wells Conversion v Project map Questions & Answers o«
Pmonalibimn °

Well heads prepared for conversion

Piping connected on the wellheads will be removed
instrumentation on the wellheads for monitoring and
safeguarding will be replaced with new instrumentation

Cleaning and isolation of vessels >

Removal of pig launcher >
< Removal of generator and microturbine
Removal WHCP >

< Cleaning and isolation of well heads
Removal of flow lines >

Legend

al informatior
Component to be

onent to be remov

9~ PI8-APEHUEEIE( T Hfbk ) PEEL - JLRINERIR A - BEREH OEEEER)

ERIRJE © https://www.porthosco2.nl/en/project/

— Home Platform and Wells Conversion v Project map Questions & Answers <

Fmmmboscmbimn

Pig Receiver

The CO2 inlet facilities of the P18-A platform will be
designed to collect a pig from the onshore facilities. The
riser and inlet valves will be full bore with an inside
diameter closely matching the inside diameter of the
subsea pipeline. 5D elbows will be used for the path of
the pig. A barred tee will be installed to direct the pig to
the pig receiver and divert main CO2 production flow.
The pig receiver is intended to be used for initial
dewatering as well as occasional intelligent inspection
pigging. Two non-intrusive pig detectors with remote
read-out will be installed. One at the riser, to indicate
that the pig has reached the P18-A platform, one at the
pig receiver to indicate that the pig has reached the pig

< Wind Turbines

< Solar Panels

Free-Fall Life Boat >

receiver.

< Conductor Scope

< Boat Landing

rmatior
ent to be added

ponent to t

BRI © https://www.porthosco2.nl/en/project/
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TEEBAMAAEIET » Porthos A BfaHRZETEREIEAATSGE & ~ F ARG HTR
7~ 2026 ERIEE > EEAVRTHRZAE 11 Ao 550 RS 1S EBN-Gasunie
SNV E R E B 2 AR TR A PO RIS R ES R B E
BRI E AV EE 2 » (T U IRE% B SDE++AT#H BN H (B 12 » $#F Contract for
Difference K75 » ELFEMIBIRHFAAEL BU ETS BfE. 2 240) - 2t 21 ([BEOTT 4
FHHRE - (AR &I e DL AR 2 B S R i » S (i B AR
T Porthos 3 1% » Al Porthos FF& B AL EIHzE1EE (Project of Common Interest,
PCI) &S » Ry HBAIF R (Open Access) BIFS R RV CO. g dg s - #E T &S
Connecting Europe Facility(CER)$2{ 1.02 [BEOTHIHIE) o BLAb - ST COBARATE
7 » Porthos AN Ef5tH 4 REFRIFITES TaTam - #FEILHIE 26 7 AT 2 AL - [
4h 0 & Aramis STERFA E SR FEEAAIHRRIFEIIA (AKX 38 R) - HRTEA AR
FhOREMAHRBAIFT T - RAGRHSFE IR AT S CO BiAE -

Private Public

companies

State owned
companies

authorities

Funding, mandate,
responsibility

V?ai "
2

Lead role,
invest in infrastructure

Invest in capture,
pay for storage

g ::I;Pr:f“m (D ExgonMobil eopud2e: @ AirLiquide

Shan

vv

11 ~ Porthos fXIHAZ

BRACK © Porthos(2025), The First large-scale CO: transportation and storage

infrastructure in the European Union.
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CCS business model drivers

Transport
™~
S & Storage SDE++
S Subsidy
o
Capture
CCS Costs CCS Revenues

12 ~ SDE++fH B

ERARE ¢ Porthos(2025), The First large-scale CO» transportation and storage

infrastructure in the European Union.

Port of
Rotterdam

Q

= SRR OV

REFFPHETS B kB T E RS RERPBIN A E AT - B R RERHP T R B =T 7
HOR BT o FCRR TR o R A B B SR N I i e 4 ~ AR BIROREE o B
SMAHE ~ BB AR - BERPHESRER 40 A8 - EEEYIRIEMEL) 1.25
HAHE  REONEEE R - AIGFFHIH S CCS BB 4EHE Sarah Arntz BLARHAS
H Mark Driessen > [& 13 B&&REH -
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MORROW'S

AINABLE

13 ~ BIEERFHEB R A B &%

Ry TRk AT - % DR IR S - F2HY T IURSAE (8 14) - BIFE (1)
ROREAFREE S (Efficiency and Infrastructure) ~ (2)A New Energy System(HrEE)H
FH) ~ ) HHAERHEAR 24T (A New Feedstock and Fuel System)®d(4)7k
(Sustainable Transport) - £IHEHL CCS BA EREEHIRABM: - CCS ZEERHEE
ARG 2015 FERRENE HEE - SRFMVEH IS B ERE S ENR = RES TN
BHEEEE 14% > B2 R - A1t - b LB B ShREESE - Mt A
BFEFAEEWER T RN EEROKE - AR EEH  HRgsEE
{R > (If you' re not sustainable, you will no longer be here. But ' m trying to help you.) | * &
IR A R 2B A SR B SRR 2 B - X% 2017 81 EBN K& Gasunie &
[E] 35568 Por thos STEE(HE 15) » DUSZIRAEMUGOH ~ A LB b T 8 DURBRRE L% - #5150
gLt FE - M o BB - ESEEAEMA AL - B SR T 1S &g
BRrEbRAE AR A BLE IR R A o BUAN - FERGOEEITE - (5 BUN RS

(Planbureau voor de Leefomgeving, PBL) SFEEAAAY [ SDE++AL HEBH A 4% 58
(Eindadvies basisbedragen SDE++) | ° DIFFEESIE LLER CCS e EAM R AR it 2 A »
AR IR#E CCS (R ROF A v BRIV EET  TRA B e & B RS2 6 - F - H Mark
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INRREHE T IR OB B TR M E T MERSIRA S SRR IEERY o 7 T B B R B LY R H DA
HEMZ - (To make sure your story is right, to know their interest and to explain in fact.) ; > 7R

APPSR BHIEE -

ENERGY TRANSITION PORT: BASED ON 4 PILLARS

-55% CO:in 2030

CO: Neutral in 2050

14 ~ FBERHFHAERE TR DU R S

ZRIAE - Port pf Rotterdam Authority(2025),

Important Milestones: Chaﬂenges
i Partnerspins
= Aug 2017 EBN, GU and PoR started feasibility study ©  Firstof s king

'8, Fixr
= Jan 2018 Feasibility study completed, start of Concept Select phase "Mitting Situation

= Apr2019 End of Concept select phase, Start of Define phase
=  Dec 2021 Joint Venture agreements signed

= Dec 2021 Transport & Storage agreements signed (contract launching customers)
= Aug 2023 Ruling Council of State

= Qct2023 FID

=  Mar 2024 Start construction

|dentify SSE55 Selec Define X Close-out

2017 2018 2019 2024 2026

15 ~ Porthos &1 B2 HAZ M

ZRIAE © Porthos(2025), The First large-scale C0: transportation and storage

infrastructure in the European Union.
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State Energy Company
of the Netherlands
PO ~ Energie Beheer Nederland(EBN)

EBN {4 e B & RETR A B > TENL At &R B RE AR A LB - EBN LT By
(T REE AL AT SEHY ~ AT 4B KOKEREIR 4 Ry(hian - MR T8l - (1)K EHR A
45 (A Sustainable Gas System) ~ (2)/K4EHLZEEAI (A Sustainable Heat Transition)»
(3) A FEMVBRE{F (Responsible CO» Storage) K (4) Ry X H Az B3 Y £ 48 (Sys tem
Development for the Public Interest) o HAF CCS {E{H i #yE &l B EF L SRy
[E] & B [ Gasuni e~ REAFFHEFRS & EHES) Porthos 4 I AT TotalEnergies®
Shell K Gasunie F:[EIHEE) Aramis » DUB AR Eln BLEHFAR S AV EEE -

EBN 2819 H 4 HEt&r ek 2 {{3F 5 Bram Herfkens BRAEEIEN T 240 &Rk S AL
HiEL Joep Sweyen NHEFEHBFE - HRIREIRIAT G AW KikEFatE RIS - H
— % Barendrecht FEIhREFETE » BHATESUHRZE T~ CO. » FHEFIEEEF ISR
s [HREBZER 2010 FIEFKH 1 H 7B ROAD(Rotterdam Opslag en Afvang
Demonstratieproject)stas » BEMIEVAERAE L < O FEEFHYBISMIG I RE - E
REEEAR Y - 200 2017 FFrp il o Rya¥op BRI 7 - EBN JuifErT 7REE A (8 16) »
SR B IR HE A S EREEE T W TR EEN TERT% > 8n
{a e LA R &5k CCS Aadtt - i BERERFHA TS S fe Gasunie &rFHEE) Porthos &1& » I
fR R RSN Arami s 5188 R EAMBREIEZE S (8 17 - SthlehRfg KEKE) -
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« Porthos project start
injection in 2026

« Aramis project unlocking
large scale transport

« Direct injection projects
for stranded assets

(K] Carbon Storage
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7> N.V. Nederlandse Gasunie crossing bordersin energy

Gasunie f&{ET B S ETRATHS &R, - AR RN RETRITA BT - HEMGRRE
17,000 2B O for B B R ) » G DA SR ESBER A Eo B AE A - Gasunie HiE
2030 FATRAHYE 120 [EETTH AT 5E HAERIRE TR BLIE 240 EFERZAR (S LNG) ~=Ee
CCS ~ AEFGE R BEENE » (ST BRI Ry LR IR AE AT (Ene rgy Hub) (8] 18) © BESh > WE2:
B CCS 5T = » Gasunie $L2:81 9 I OCS 513 » MHZEEME HE MBS E R -
TR e A 2 TSR Frfiite < CO. » S IR AETTEF (B 19) - Hor > 55 1~51H
CATHAIMERIAEARE] - 125 8 THAIKN G TR AR - D14 3o Ml < R -
Gasunie 2819 H 4 Hif& &% 2GRy Alexander Vink CCS PE#544EE: » HIRR &4
R TERERZ REEBREE - WAEHEI A B ANETEIREE - B A IR
SRENHE > DIETTH(Z(Say what you do and do what you say to build mutual
trust.) ° @ 20 HEERGE

Energy hub the Netherlands
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=== (Possible) CO2
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BRIAGKE © EBN & Gasunie(2025), CCS & the Netherlands.
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Gasunie Carbon Capture & Storage program overview
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DENYS

75 ~ Denys

FF

Denys JyECAIRFAEEHIRS A LAZEEE - AINZY 1923 4 - J&aE T Zouik - Al
EIFRAL ) = RSRESAERION ~ JLRERratu I IR R R EE S - HRLEREERE
BURATE S (RAAR - LERES - BERidg) - I a0 s iR - IR E K P& H
§&H-(Horizontal Directional Drilling, HDD) ~ Z8uk ~ 7/K#% ~ BB ASAIKEL - #8
A2 R iR BREREAY - HREHR A a5 EPC Sty — b= i i 28 » B HAE R
RER LTSt B A N AR S RETT -

RRFEGHTE S Geert Heytens Porthos 5FE4EE: » HFEIRIEMETES > Denys
FEEFRE FEGRH L > B8 30 A8 42 FMEERELR (30 barg) & 2.7 AH 16 NSEE
& (135 barg) - BRERFHEBANCEREE SREMRE (Corridor) » HEE FEESD
AEBEYE > DA 732 8% (Suction Excavator » [B 21)BIA]HUfFEZ - (HETEANBEEE
WEZ > HHREEREFER 40 Qo2 Bl - R T ERIREE - /5% BHn
RFTISERRS - SR AR A E R E (8 22) - SRRV IAESE HDD(4 E2) ~ BEX
R E#EHE (Open Front Tunnelling @ 2 B%) ~ U BxE#EHE (Microtunnelling > 1 E%) ~
PEtE (1 B OIS E (11 PR ) S5 - BRu il TA2 EAYBKER - 75 5 2 it TR HkEL
WA 10 A EF8E 4 P (Flood Defenses) ~ &4E 1 HE| 7 HHEEETEH K
TR R N AT 2l L e BIRSUREN R S - 9 T AR -

KOaHFZ A PR EA B AN - B B AZE G # BN SRR BN B EM
HREEIREMERE CCS BlEaE - EFEE S - HimsBlaiZE S 2 HE - Denys A
IHABER - &7 EA P ERS (Rozenburg Wind Wall) > FIDURRESE EBHE
BEHE FHIME - [B 23 RERa
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— The Porthos

infrastructu,

23 ~ Denys & &
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Allseas fABERSESCAVES TIZAER » BITLH 1985 4 - BRI EBERE R
(pipelay) ~ /g F P EEAGZEES HrHEIBLK T T2 - %20 B A B 1T AN S e o
FefloZHg - HAidA & AAVGE TN (WIE 24) - f& BB HASRE JIAvE R
AUJE T M Pioneering Spirit & Solitaire ~ Audacia ~ Lorelay ZFEREEHIEM: -
REAE S /KRB BTN T SRR 1 -
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BERIFE ¢ Allseas(2025), Porthos CCS Pipeline Installation.
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ARFFGHE B Jan-Willem Beekman B1EEZE4EHH Timo Remmers > H
FoR Allseas FEEE Porthos 5TEEE 20 AN H 16 NEGIHRIEE - 2082 /K%L
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BB TR R (12 {HEUT) - EEBREGHN - ZAFRTERDEREFES &
SEAERAC & TARMAL A TN Z REEA » TR RENBE A - [l INRTRARE R EE TR
FHRARR K » Al dheBFasmatam @ W rTIR AL &M 2 MHAE R - A FTIRIN 68 E
WAE - BMIOEEGIER - SRR A » 3% A FIMES 45 H R 2 R AL 48
fri77 > ZIEAHEEZ B ARG - THETEY 2030 4F B4F - B 25 Bgieass -
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AIR 1.
J\~ Air Products HyCO4 PRODUCTSL

Air Products HyCO4 firiATer RERERFFHE Bot lek T34 » RBON ARG RAEEM
— o AN AZES FHEEESH (Steam Methane Reforming, SMR)®UGE » REE A RARR LK HE
ExxonMobi | WHE > PAEHR » SRERESY 300 8/ H » [F]i%%E# 40 barg B2 75 barg Wy
BUEET 00 AR VBN BERMEZEE 2 BUHE L T &S » #8372 ExxonMobi 1 J5HUH
RN R FER P2 — - BREREI » HyCo4 TRzt Exxonmobi 1 WML 80 M/ 287475

(400°C > 40 barg) ° AP - Z S EEHEMEZ TR > #ATIE 7 LT 2 (EHTE 1
fir) ~ 2 fIr4EEReED ~ 1 A TR A 1 U T EES -

AR FE B Ry faf A O 2 4B 4C 8 Theo Horbach KMATUELZERHEF4EHE Mark van
Wijk » HFRIR R HC G e Bk R ek B A% - HyCO4 R ER7A SRR 0 S Fe i UAThe A e 25t
(& 26) » FAMGHHHEREEE Ry 50 EMH/F - fii$E 2 CORFE A Porthos BE B4Rl RHEHE
Ve RHET - ZIEET HARERS T - ZRER A Chdie 240 - AR RS
% » FHHEIK HyCO4 4HZE » #EILINZR TAZHGE(E - FHET 2026 i » JElHRe R R BOMN R
MBS A ZE TRY - Exxonmobi | BEHMIIR f Porthos R - HAfHE 2 CO. &% /KELE
1% KA 2 HyCo4 PEEE - I HyCO4 MEFTRNEHREE AT - HfEsl COMA& 1R - FH—0f
THEEZE A Porthos [z FELR - 28 HyC04 2 &2 41E 27 Fis -
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