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1. Executive Summary and Conclusion

Kråkøya Eiendom AS wishes to explore the possibility of establishing a floating gas-fired power plant
with carbon capture and storage (Blue Power) at the Kråkøya biopark and energy hub. This project will
contribute to a very significant increase in production in electricity price area NO3, which is expected to
provide 431 MW for electrification of the continental shelf.



Placement of a gas-fired power plant at Kråkøya unlocks opportunities to utilise surplus heat in
groundbreaking industrial symbioses between, among others, land-based aquaculture, sludge
processing and production of electricity and hydrogen for maritime transport. By combining food and
protein production with sustainable power and advanced circular waste management, and permanent
CO■ storage, the project can position itself as a pioneer for carbon-negative solutions.

Figure 1: Energy flows from Blue Power unit at Kråkøya — 170 MW for electrification of the continental shelf, 50 MW for fish
farming and other new industry, 25 MW heat for fish farming, 155 MW heat for new industry

2. Project Description

Kråkøya Eiendom wishes to facilitate circular industrial symbioses in a challenging grid and power
situation in central Norway (NO3). New power generation is therefore required, and gas-fired power with
CCS (Blue Power) is probably the most realistic option. The bio- and energy park at Kråkøya aims to
develop as a regional hub for sustainable bio-based industries and innovative energy solutions. With
strategic location and infrastructure on 1,000 decares of regulated area, Kråkøya is well positioned to
become a centre for the green transition of coastal industries.

Figure 2: Overview of the Kråkøya biopark and energy hub location

The electricity situation in NO3 is characterised by increasing power demand and limited production
capacity, exacerbated by several ongoing and planned offshore electrification projects requiring 431
MW in total (Haltenbanken 171 MW, Draugen/Njord 80 MW, Tampen 180 MW).



Figure 3: Map of ongoing and planned electrification projects from NO3, requiring approximately 431 MW

The Blue Power project has the following objectives:

1. Reduce CO■ emissions through sustainable power generation.

2. Deliver stable and reliable electricity to offshore installations at Haltenbanken and land-based
industry.

3. Contribute to circular industrial symbioses linked to the planned land-based aquaculture facility.

4. Contribute to local value creation by facilitating new industry that can utilise surplus heat.

3. What can Blue Power Contribute?

3.1 Electrification of Offshore Installations
Haltenbanken has a large need for reliable electrical power to reduce greenhouse gas emissions. By
electrifying the installations, the use of unabated offshore gas turbines will be reduced, thereby reducing
emissions by 600,000 tonnes CO■ annually. Blue Power can alleviate this situation by offering stable
and competitive energy covering both the offshore demand (171 MW) and additionally providing 50 MW
into the grid for use by new industry.

3.2 Support for Land-Based Aquaculture
The planned aquaculture facility at Kråkøya can utilise some of the surplus heat from a Blue Power
plant for heating water and facilities. Furthermore, fish sludge can be used as fuel in a dedicated
incineration plant, with biogenic CO■ captured and stored — making the entire process
carbon-negative.

3.3 Innovation and Circular Economy
By combining power generation, heat utilisation and CCS, Blue Power is necessary for sustainable
industrial development. Blue Power at Kråkøya can serve as a model for future projects and strengthen
Norway's position in green technology and industry.

3.4 Environmental Benefits
• Small footprint / limited impact on nature



• Carbon-negative energy production

• Avoids loss of biodiversity through closed waste management

• Reduces greenhouse gas emissions not only locally/nationally but also globally

3.5 Strategic Importance of Reliable Power
Blue Power can be implemented rapidly without major conflicts. The plants require little area and, when
placed in a regulated industrial area like Kråkøya, no sensitive areas are affected. By producing energy
locally, Norway's dependence on imports from neighbouring countries is reduced, strengthening energy
security.

4. Additional Opportunities Blue Power Creates for the
Region

1. Increased utilisation of biomass: Surplus heat from a Blue Power plant can be used in
energy-intensive drying processes for water-rich biomass such as macroalgae, tunicates and
collected sludge from conventional aquaculture.

2. Sustainable feed ingredients: Surplus heat and nutrient-rich substrates such as aquaculture
sludge can be used in production of new and more sustainable feed ingredients for aquaculture and
livestock.

3. Zero-emission fuels: Electricity and hydrogen/ammonia can replace fossil fuels in both land and
maritime transport. Blue Power enables shore power and high-capacity charging at the coastal
harbour at Kråkøya.

4. New food production: Surplus heat together with bio-based residual and side streams forms the
basis for food production in greenhouses and land-based farming of warm-water species.

5. Sustainable waste management: Integrated solutions for managing waste from local industry.

6. District heating: A study already exists for establishing district heating to public and commercial
buildings and apartment complexes in Rørvik town centre (pop. ~3,500), approximately 8.5 km from
Kråkøya.

5. Technical Solution

The Blue Power plants are floating gas-fired power stations that produce electricity with high efficiency
while capturing 95% of the CO■ generated by combustion of gas. The plant is based on technologically
mature equipment that is robust and reliable. Unit dimensions: 110 × 70 metres.

The unit consists of three main parts: power generation plant, carbon capture plant, and power
distribution plant.



Figure 4: Illustration of a gas power plant with CCS

Figure 5: Technical overview — gas turbines, CCS plant and power distribution

5.1 Power Generation
The primary driver in the choice of power generation solution is a mature and as fuel-efficient as
possible solution — a combined-cycle power plant. Combined-cycle plants consist of gas turbines each
driving their own generator, with the residual heat in the exhaust used to generate steam that drives a
steam turbine, which also has its own generator. These gas turbines have great flexibility in fuel gas
quality. Gas turbines are flexible in terms of output, making them well suited for balancing power
production as they can rapidly adapt electricity output to grid demand.



5.2 Carbon Capture Plant
The carbon capture plant is based on amine technology — the technology that has advanced furthest in
maturity and commercial use. The Technology Centre at Mongstad (TCM) has played a central role in
development work, and amine technology has been selected for, among others, the Heidelberg
Materials cement plant in Brevik and the planned capture plant at Hafslund Celsio at Klemetsrud in
Oslo. Amine technology is also used for CCS on Sleipner and Snøhvit, as well as for upgrading biogas
facilities. After capture, CO■ is processed for injection and compressed to injection pressure before
being injected into a suitable reservoir for permanent storage.

5.3 Surplus Heat
The unit has a heat surplus from cooling in the steam process and in the carbon capture plant. This
surplus can be used by other industry at Kråkøya and surroundings, primarily in the form of hot water
under pressure.

5.4 Carbon-Negative Value Chain with Gas Power
The unit has the capability to capture CO■ from sources other than the gas turbines. By capturing and
permanently storing biogenic CO■ from, for example, production of feed ingredients, sludge and fish
farming, CO■ is removed from the cycle and the overall solution can become a carbon-negative value
chain.

6. Prerequisites for Establishing Blue Power

To realise the Blue Power project at Kråkøya, the following key elements must be in place:

1. Gas pipeline from Haltenbanken to Kråkøya: A pipeline must be established to transport
natural gas from the offshore fields at Haltenbanken to the land-based plant at Kråkøya. A standard
Blue Power unit requires approx. 1 million Sm³/day.

2. CO■ storage and pipeline: One or more interested parties are needed to establish a CO■

storage facility, including a pipeline from Kråkøya to a suitable offshore storage area.

3. Power lines: A new power line must be built from the Blue Power plant to the existing Rørvik
transformer station.

7. Electricity Price

7.1 Assumptions and Background
The analysis is based on NVE's calculations for electricity costs. The following assumptions apply to
economic calculations:

Parameter Value

Gas price NOK 3.90/Sm³

Required return 6%

Contract length 25 years

NVE's estimates of LCOE for gas-fired combined-cycle power plants without CCS on land: investment
cost 10 øre/kWh, operating cost 5 øre/kWh. Fuel costs total 109 øre/kWh (66 øre/kWh gas price + 43



øre/kWh CO■ levy). Total: 125 øre/kWh before a value factor adjustment of minus 7 øre/kWh gives an
LCOE of 118 øre/kWh.

7.2 Electricity Price Analysis
Based on the NVE figures and assumed conditions, the analysis shows the following progression of
electricity costs (øre/kWh):

Scenario Electricity price (øre/kWh)

Combined-cycle without CCS (NVE reference) 125

+ Carbon capture (CCS) 123

+ Utilisation of surplus heat (90% efficiency) 70

+ Carbon-negative value chain 68

+ Gas at production cost (40 øre/Sm³) 30

Figure 7/8: Electricity price waterfall — from combined-cycle without CCS to optimised scenario

At Haltenbanken, several discoveries have been made that are not in production partly due to high CO■

content. This gas can, with high probability, be used in a Blue Power unit.

When the value factor for gas power (−7 øre/kWh) is applied to all scenarios, prices fall accordingly. The
residual value and the ability to relocate the unit to another location represent an additional upside.
Units are assumed to be fully paid off over the 25-year contract period.



Figure 9: Electricity prices including value factor for gas power

8. Implementation Timeline

8.1 Implementation
The implementation timeline for gas-fired power with CCS is broadly as follows: feasibility studies →
concept development and front-end engineering → final investment decision (FID) → engineering,
procurement and construction (EPC) → commissioning and start of power production.

In general, it takes 3 years from the investment decision to the start of power production. Prior to this
phase, studies are often required as a basis for decisions. To ensure successful implementation by
2030, efficient regulations and approval processes for electricity and CO■ storage are critical.

Figure: Indicative implementation timeline from investment decision to start of power production

8.2 Service Life
The expected service life of a power-generating unit is typically up to 40 years. These units are normally
designed with an expected service life of 25 years, but experience shows that with adequate
maintenance they can be kept operational for much longer if desired. Key components, such as gas
turbines, are replaced or overhauled as needed or at fixed intervals to ensure efficiency.


