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Driving CCUS with the most advanced 
project portfolio in the sector
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*EU funded projects
All dates estimated start of operations, timing dependent on various factors, incl. funding decision

7 | CCUS 2027
Edmonton, Canada
> 1,000 kt CO 2 p.a.

13 | CCUS 2030
Mitchell, USA
2,000 kt CO 2 p.a.

8 | CCS 2028
Padeswood , UK
800 kt CO 2 p.a.

10 | CCUS 2029
Antoing , Belgium
800 kt CO 2 p.a.

5 | CC 2026
Ennigerloh, Germany
LEILAC1+2, 100 kt CO 2

6 | CCU 2026
Safi, Morocco
Upscaling capacity

3 | CC 2025
Mergelstetten , Germany
Oxyfuel pilot

4 | CCU 2025
Lengfurt , Germany
70 kt CO 2 p.a.

2 | CC 2024*
Devnya , Bulgaria
OxyCal pilot site

9 | CCUS 2028*
Devnya , Bulgaria
800 kt CO 2 p.a.

14 | CCS 2030
Airvault , France
1,00 0 kt CO 2 p.a.

11 | CCS 2029*
Geseke , Germany
700 kt CO 2 p.a.

12 | CCS 2030
Slite, Sweden
1,800 kt CO 2 p.a.

1 | CCS 2024
Brevik , Norway
400 kt CO 2 p.a.



Overview of the project
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400,000 tonnes
o f CO 2 p e r ye a r

55 tonnes
o f CO 2 p e r ho ur

Ca p t uring 50% of the plant’s 
CO2 emissions – lim it e d  b y 

available waste heat

46 MW wa s t e  he a t  re co ve ry – ca 
30 MW fro m  ce m e nt  kiln, 16 MW 

fro m CO2 compressor

The world’s first in the cement industry
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The Longship 
Project

01 | Ca rb o n ca p t ure  fro m  industrial sources incl.
Bre vik ce m e nt  p la nt

02 | Tra ns p o rt  t o  Øyg a rd e n

03 | Pip e line  t o  s t o ra g e  in No rt h Se a

Supported by state funding fo r ins t a lla t io n 
a nd  10  ye a rs  o p e ra t io n

Storage site NORTHERN LIGHTS
Receiving terminal

BREVIK CCS
CO 2 capture

ØRSTED
CO 2 capture

YARA SLUISKIL
CO 2 capture
Not part of Longship, but commercial 
customer to Northern Lights

CELSIO
CO 2 capture

 Tra ns p o rt  b y 2 s hip s
 70 0  km  d is t a nce
 Liq ue fie d  s t a t e  (16 b a r, -26°C)



Temporary storage and ship loading
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Storage capacity: 5,000 m³
6 storage tanks with a total capacity of 5,000 m³ –
enough to store the CO 2 from 4 days of production

Preparing the CO 2  for transport
CO 2 is  co m p re s s e d  t o  16 b a r p re s s ure  a nd  co o le d  t o  
-26º C – liq uid  s t a t e , s uit a b le  fo r t ra ns p o rt  a nd  int e rim  s t o ra g e .
Ins ula t e d  t a nks .  No  a c t ive  co o ling
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People & 
project

15 “Carbon Catchers” (o p e ra t o rs  + 
p ro ce s s  e ng ine e rs ) ha ve  b e e n hire d , a re  
b e ing  t ra ine d  o n a  s im ula t o r a nd  will b e  
invo lve d  in co m m is s io ning

In t o t a l, p la nt  will ha ve  195 full - time 
employees o nce  t he  CCS fa c ilit y is  
o p e ra t io na l, o f which 29 will b e
wo rking  fo r t he  CCS p ro je c t

Mo re  t ha n 900,000 working hours ,
ve ry g o o d  p e rfo rm a nce  o n he a lt h
& s a fe t y re co rd s



Lessons Learned
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A clear recommendation for future CCS projects is to have sufficient piping expertise o n t he  p ro je c t  t e a m  in a re a s  
like : 

 p ip e  s up p lie rs  a nd  p ip e  s up p ly m a rke t s
 p re fa b rica t io n m e t ho d s  a nd  co m p a nie s
 lo g is t ic s  t ra cking  o f p ip e  co m p o ne nt s
 p ro d uc t ivit y a s s e s s m e nt s  in p ip e  fa b rica t io n a nd  ins t a lla t io n

Inc lud e  a n Operating Training Simulator a s  p a rt  o f t he  p ro je c t  t o  p re p a re  d e d ica t e d  p ro ce s s  o p e ra t o rs  fo r t he  
CCS p la nt  fo r co m m is s io ning , s t a rt up  a nd  o p e ra t io n. The  s im ula t o r a ls o  he lp e d  o p t im ize  a nd  t une  t he  PLC lo g ic , 
co nt ro lle rs  a nd  t im e rs  fo r a  s m o o t he r s t a rtup .

Ris ks  ca n b e  re d uce d  b y s e p a ra t ing  t he  CCS fa c ilit y a s  m uch a s  p o s s ib le  fro m  t he  o p e ra t ing  p la nt . Cha lle ng e s  o f 
ha ving  t he  CCS s ys t e m  c lo s e ly int e g ra t e d  wit h t he  ce m e nt  p la nt :

 Civil e ng ine e ring  d ifficult ie s  wo rking  wit h e xis t ing  s t ruc ture s
 Co m m unica t ing  a nd  d o cum e nt ing  int e rfa ce s  t o  t he  e xis t ing  p la nt  - is  t his  o wne r o r s up p lie r re s p o ns ib ilit y?
 Lim it e d  ro o m  fo r co ns t ruc t io n a c t ivit ie s  a d d ing  p re s s ure  t o  t he  s che d ule

Pip e line s  fo r liq uid  CO 2 ne e d  t o  b e  d e s ig ne d  t o  b e  d ra ine d

Id e nt ify s a fe  lo ca t io ns  o f CO 2 ve nt ing  (o p e ra t io na l a s  we ll a s  e m e rg e ncy)

Pla t e  a nd  fra m e  he a t  e xcha ng e rs  t o  ha ve  flo w co nt ro l b e t we e n unit s  a nd  a b le  t o  b e  is o la t e d  fo r m a int e na nce



Mounting the CCS plant: 4 heavy - lift campaigns in 2023 and 2024
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Absorber Desorber DCC Absorber 
Stack

Several components 
weighing 200 tonnes
or more had to be lifted 
into place…

… and assembled with 
millimeter precision.

The 
challenge



Other Challenges
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The offshore oil & gas (high cost/no - risk) ve rs us cement (low cost/practical) cultural misunderstandings ha ve  
p ro ve n s ig nifica nt  a nd  cha lle ng ing  t o  o ve rco m e .  It  t a ke s  ye a rs  t o  b uild  a  co m m o n und e rs t a nd ing  wit h s up p lie rs  
e ve n in t he  ce m e nt  ind us t ry.

Reporting requirements for publicly funded projects a re  m uch hig he r t ha n fo r co nve nt io na l p ro je c t s  wit hin 
He id e lb e rg  Ma t e ria ls . The  p ro je c t  m us t  b e  s uffic ie nt ly s t a ffe d  fo r t he s e  d e m a nd s .

Po s t p o ne m e nt  o f co ns t ruc t io n o f m a int e na nce  b uild ing  d ue  t o  space limitations .

The  CO 2 lo a d ing  p o int  wa s  relocated twice d ue  t o  cha ng e s  in b a s e  a s s um p t io ns  /  s p a ce  fo r d o cking .

Cost increase t o  t he  fo re ca s t e d  b ud g e t  a nd  project delays o f a ro und  10  m o nt hs .
 The  scaffolding fo r t he  s up p o rt  o f co ns t ruc t io n wo rks  in t he  p ro je c t  ha s  b e e n fa r m o re  t ha n b ud g e t e d .

Us e  o f EN 1348 0  ve rs us  ASME B31 p ip ing  s ys t e m s ; a va ila b ilit y o f EN-p ip ing  ha s  p ro ve n cha lle ng ing

Ne ce s s it y o f he a t -t ra c ing  a nd  ins ula t ing  p la nt  a ir (co m p re s s e d  a ir)

Pa int ing , e q uip m e nt  p re s e rva t io n (p ro t e c t io n d uring  ins t a lla t io n)

On-s it e  ins t a lla t io n o f insulation of liquid CO 2 s t o ra g e  t a nks  re q uire d  ca re ful c lim a t e  co nt ro l d uring  t he  ins t a lla t io n 
p ro ce s s  a nd  is  cha lle ng ing  t o  d o  in t he  wint e r d ue  t o  ris k o f co nd e ns a t io n o n t he  t a nk s urfa ce .



Thank You.
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Gregory Ronczka, MPH, P. G.
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