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Carbon Capture: reducing costs and risk mitigation
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Bl Closing the financial gap
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Bl Portfolio of CC projects within cement industry

2015 2018 2021 2023 2024
2 ktly 50 ktly 70 ktly 400 ktly 800 ktly
Brevik Conch HC HC HC
Norway China Germany Norway Canada
2007-2017 2016 2023
Studies CEMCAP HC+..
ECRA Pilot’s 120 kton/y
2016-20 2022
HC+CEMEX HC ?
25 ktonly 120 kton/y
demo permanent
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Portfolio of CC projects within cement industry
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Bl Portfolio of CC projects within cement industry
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il Comparison on energy-need and CO2-reduction

Normal kiln Kiln + CC Fossil
80% AF; 40% biomass , Waste-Biomass
Hazardous waste
l l - Waste heat kiln
Normal kiln Kiln + CC - heat

80% AF; 40% biomass
l - electricity
J_- L B CO.,-emission

Normal kiln Kiln + CC
80% AF; 40% biomass
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J \Where to store ?
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Part of the Norwegian full scale CCS demonstration project

Intermediate storage for »*
T ¥ CO2on shore: >
«Naturgassparken» in *
@ygarden 3
\@H,. / \‘_q
CO,-STORAGE o7 /94
.." :‘ .:..‘ E B 2
«  Planning by Equinor A Ak
and partners ) 7 it
+ Intermediate storage on ._,,..v"' Q PN
shore =
-y
s Offshore storage in the (R -
North Sea
s Huge capacity o : ‘.
. CO,-TRANSPORT
* By ship
* Responsibility
e e Equinor
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ll CCSin Netherlands = opportunity for NRW and Cement

Storage potential North Sea : F L

> 1,500 Moo
Storage fiekd Ambition: 3 backbone runming the
140 Mion) port are for transport and storage of €O, In
(depleted) offahore oil & gas fields.
Offshre pipeline | ' CC{UJS value chain
25km
- =D
$torage fald i =Ygty
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Jll Logistics is key !

Slite
From Slite to Norway = 1500 Km

Hannover
Hannover — Hamburg = 230 Km
Hamburg - Norway = 1000 Km

Lengfurt
Option 1:
Lengfurt to Hamburg = 990 Km
Hamburg to Norway = 1000 Km

Option 2:
Lengfurt to Rotterdam = 800 Km
Rotterdam to Norway = 1000 Km

Ennigerloh
Ennigerloh — R'dam (train) = 400 Km
Rotterdam to Norway = 1000 Km

Paderbomn
Paderborn — R'dam (train) = 450 Km
Rotterdam - Norway = 1000 Km

7

®

Betuweroute = 160 Km

(
)&

Hannover

Tonnage - Capacity
Emm  Class IV 1250 : 1450 Tonne
Em Class Vb3200 : 6000 Tonne
EEE Class VI3200 : 18000 Tonne

________________________________________________________

200 Km

@ Plent

Iniand (Barge)

Intand (Railway)
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Jll Cost assessment in development

®m Transport by ship/train: —_—

Nl — Lo B
— Liquefaction BB o FF| S U E
— Storage 'Z__‘ Eo | Bt
— Loading s e
— Ship / train transport ““’"-
— Unloading + Storage i
— Loading :
- ship £ SR E———

Table X: Storage capacity of pure CO; versus CO; fraction of mixtures ot vierious dopths in vanoos storage cofhpartments. Thet

source of the CO; considered {see Table 2 for the comesponding mixtures)k the second row gives the storage peservoir (saling f

field)
. O, Coal-firedpp Coal-fired pp  Coalfired pp Coul-fired pp Nutural gas Synthesis Cement
m Purity of captured CO, versus ... 00 oo e
Captare nesa pron Darsed abs baxseedd nbs Amine-bused  Recti=ol-
costs of stor age technology abioeptics bamd sbe:
Storuge Oll field Saline Ol field Saline vl fiekd Oil field Ol field

Iype formation formation
02 Content wt% n4 n.os 021 |38 4.9 041 I 499 [

npurities

- N2'Content R0 m 28 NS 53 160 1€.1 9.7 S0
900 m 220 A3 4.1 114 110 T4 4113
- SO, .

200 m -0 -0.2 1.7 44 42 -3l -12.2

1400 mn 0.7 -2 -1.2 =32 -3 -22

% reduction in storage capacity of a
field compared to pure CO2
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CCS, CC-EOR, recarbonation + other CCU will make
HeidelbergCement’s based concrete carbon neutral

CC-EOR :
recarbonation -3 CCS

Recarbonation i
e~ n
\ CCS

P -

Recarbonation
Micro-algae
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CO, a challenge and an opportunity.....
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