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Norway energy storage technologies

Norway isa Nordic country in Northern Europe, known for its fjords, mountains, and glaciers. The country is
sparsely populated with a high standard of living. The country shares along eastern border with Sweden. It is
bordered by Finland and Russia to the northeast and the Skagerrak strait to the south. Norway is a wealthy
nation due in part to its large oil reserves. Norway is home to the Nobel Peace Prize. The country has a very
high rate of electric vehicle ownership. Norway is considered one of the happiest countriesin the world.

Economy: Norway has a mixed economy with a large public sector, universal healthcare, and free college
education. The country is the world"s largest producer of non-OPEC oil and gas exports, and these exports
account for a significant portion of its GDP. Norway aso has a strong welfare state, which provides a socia
safety net for its citizens.

Norway"s energy resources are predominantly focused on hydroelectric power, petroleum (oil and gas), and
more recently, investments in renewable energy sources like wind power and solar energy. The country is
unique in its capacity to balance substantial oil and gas production with a commitment to sustainability and
environmental protection. Here"'s an overview of Norway"s main energy resources.

Dominance in Energy Mix: Hydroelectric power is the backbone of Norway"s domestic electricity
production, contributing around 90-98% of the country”s total electricity generation. Export: The surplus
electricity generated from hydroelectric power is often exported to neighboring countries, making Norway a
significant player in the Northern European energy market.

Wind Power: Norway has been increasing its investments in wind power, with several onshore and offshore
wind farms. The country"s long coastline and high altitude plateaus offer favorable conditions for wind energy
production. Solar Energy: While solar energy is less developed in Norway compared to wind and hydro, there
is growing interest in solar power for both residential and commercial use, particularly in areas with more
sunlight exposure.

Norway aims to reduce its carbon footprint and transition to a more sustainable energy system. This includes
electrifying the transportation sector, investing in battery technology, and exploring carbon capture and
storage (CCS) technologies. The country also aims to balance its role as a major oil and gas producer with its
commitment to the Paris Agreement on climate change, seeking ways to reduce emissions both domestically
and from its petroleum sector.

Norway"s approach to managing its energy resources is often cited as a model for combining economic

development with environmental stewardship, leveraging its natural resources to create a prosperous yet
sustainable future.
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Norway presently has 32 GW installed capacity in the hydropower system and 85 TWh reservoir storage,
providing 97 percent of its electricity supply. Studies have shown that it is possible to develop an additional 20
GW of new capacity in the Norwegian hydropower without the construction of additional reservoirs.

Norway"s energy storage facilities predominantly leverage its extensive hydroelectric power infrastructure,
which inherently acts as alarge-scale energy storage system. Besides traditional hydroelectric storage, Norway
isexploring and investing in other energy storage technologies and facilities to enhance grid stability, integrate
more renewable energy, and maintain its leadership in sustainable energy systems.

While Norway boasts a robust renewable energy sector dominated by hydropower, large-scale dedicated
energy storage facilities are still in their early stages of development. Here's a breakdown of the current
situation and future prospects:

Pumped hydroelectric storage is the primary method of energy storage in Norway, utilizing the country”s
abundant hydro resources. This technology pumps water from a lower reservoir to a higher reservoir when
there is excess electricity (often during periods of low demand or high renewable production). The stored
water is then released back down through turbines to generate electricity when demand is high or renewable
energy generation islow.

The historical development of hydropower and PSPs in Norway is closely related to its industry development.

All ten PSPs are located in Central and West Norway. The first PSP in Norway is the 11 MW Brattingfoss
power plant set in operation in 1955. This PSP was constructed for seasona pumping in a hydropower scheme
where the largest reservoir is on top of the scheme. Between 1962 and 1979, another five PSPs were built in
Norway, with an installed capacity ranging from 35 MW to 270 MW.
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