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Hafslund Oslo Celsio 
CCS project
Waste-to-Energy with CCS can provide negative emissions



Norway's leading company in circular energy

WtE
District 

heating Fiber ElectricityCCSCooling

Soon Norway's largest 

supplier of area cooling

(150 GWh i 2035)

Norway's largest 

supplier of district 

heating

(2,3 TWh i 2030)

Challenger in dark fiber 

with expansive growth 

in Oslo

Largest producer of 

electricity in Oslo

(140 GWh in 2022)

First in the world on full-

scale CCS on waste 

incineration

Norway's largest in 

waste incineration

(400,000 tonnes per 

year)
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Waste is one of the world’s biggest climate challenges

➢ Cities are growing and waste amounts increasing

➢ Methane mainly from landfills ~20% of global warming

➢ Avoid, reuse, recycle – reduce and remove! 

➢ CCS is the next step and a valuable tool to reduce 

emissions from the end-solution for waste

➢ CO2 is also a waste product!
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The plastic challenge

6.3 bill tons of plastic waste produced globally (2022)

▪Only 9 % recycled

▪12 % incinerated

▪79 % dumped

Only a small proportion of plastic can be reused; 

▪ It has been recycled several times already

▪ it contains additives that make it unsuitable

12 billion tons of plastic waste lost in 2050 –
large parts end up as microplastics in the sea

▪WtE with CCS deals with non-recyclable plastics
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The value of negative emissions
and Carbon removals

- Reduction of fossil emissions goes too slow

- Carbon removals needed to speed up reductions

and remove historic emissions
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World’s first full-scale CCS project on
Waste-to-Energy

Part of Longship

CCS project

Constructions 

aug 2022 - ?

350 000 tons CO2/ 

year, 90% capture

Waste-to-Energy; 

50 % biogenic CO2

Truck transport of 

CO2 to port

Successful testing 

on real flue gas



•Total Project cost 9,100 Mill MNOK

• CAPEX 5,550 Mill MNOK

• OPEX 3,550 Mill MNOK for 10 years operation
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CCS project financing June 2022 - PPP

Parliament of Norway
Acc: Stortinget.no

Oslo City Hall 

Celsio plantOslo City Hall 

Celsio 3,900 Mill MNOKCity of Oslo 2,100 Mill MNOKState 3,000 Mill MNOK 
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Cost increases causes pause
(March 2023)

1) Inflation, power prices, interest rates, 

currency NOK

2) Final location at Port of Oslo changed

3) Area demand and infrastructure

4) Local power demand

5) Organization

New FID Summer 2024:

- Maturing and cost cuts

- Realizing revenues



9FEED (Front End Engineering Design)

EPCIC (engineering, procurement, construction, installation, and commissioning)

Aker Carbon Capture and Aker Solutions awarded a full FEED

• The new FEED follows the cost reduction initiative from April 23:

• The FEED is based on ACC’s modularized Just Catch 400 unit.

‒a design capacity to capture up to 400,000 tonnes of CO2 per year

• The FEED is limited to the capture facility at Klemetsrud

‒not including intermediate storage and harbor facility

• ACC’s proprietary technology was tested and verified with a Mobile 
Test Unit at the waste incineration facility back in 2016

• FID expected to be made in summer 2024
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Key enablers
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Source: Bellona

- Partial State funding and City funding

1. Avoided costs (fossil part of emissions)

2. Carbon Removal (CDR) Certificates (BECCS);

➢ Market prices BECCS 200+ Euro

- Need framework and methodology to address

• Biogenic content (measured)

• Traceability (sorting and contracts)

• Permanence

3. Other revenues?
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1,5 degree target not even theoretically possible

19/12/2023 11
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What does this mean?
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• No matter what we do, we will exceed 1,5 – and fast!

• 2023 will be the hottest year ever registered – by far!

• A lot of stored heat will accelerate this development; 

The ocean has stored about 90 % of the extra energy

• The increase in renewable energy has mostly come in 

addition to, not instead of, fossil energy

• Time is running out for the possibility of reaching the

2 degree target

• We are looking at a massive overshoot
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Source: Bellona

• We will need large
amounts of
CDR/negative 
emissions

Prices for carbon
removals must be 
higher than for 
carbon reductions
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Expected growth in CDR

-Measurements of C14 component in the flue gas 
show appr. 50% biogenic CO2

-Today's WtE plants in Europe can remove 35 
million t/y of CO2 if equipped with CCS*

-Natural CDR methods have limitations regarding 
volume and permanence, and regular bio-energy 
has challenges with sustainability and volume

-Securing future volumes through options is a driver 
for customers to enter this market early

-Celsio’s goal is to realize parts of the BECCS/CDR 
volume before new FID summer 2024

*Report from KVA Lintz
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Waste-to-energy with CCS: A three-in-one solution

•Provides safe and sustainable end-
treatment for unrecyclable waste

•Removes CO2 from the atmosphere 
(negative emissions)

•Produces local heat and electricity

But we need the right framework conditions to roll out the technology
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