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- Summary
The future is electric
Electricity is one component of society’s critical infrastructure. Digitalisation, the need for climate-neutral
energy carriers, establishment of new industry and population growth in the big cities are development
trends that will make society increasingly dependent on a reliable supply of electricity in the years to
come. Statnett’s most important task is to ensure that we have a power system with a reliable supply of
electricity – now and in the future.Through operation and development of the power system, we will also
contribute to Norwegian value creation and to the realisation of Norway’s climate objectives.
In recent years, Statnett’s strategic focus has been directed at realising the next generation main grid.
This involves upgrading the main grid to ensure a stable supply of electricity in the future, and
cooperating with regional grid players to secure a continuous robust power grid at all grid levels.
This work is continuing. At the same time, we need to broaden our perspective.
Further operations and development of the power system require collaboration
We anticipate a need for more advanced interaction between consumption, production and power
transfer based on new technologies and market solutions in the next generation power system, and
Statnett aims to facilitate such a development. To succeed in this endeavour, we must maintain
a good dialogue and coordinated interaction with power generators, other grid companies, industry,
the authorities and other relevant players. New technological system operations solutions do not affect
the planned projects outlined in the 2015 Grid Development Plan, but are an important supplement to
a more reliable supply of electricity, facilitation of new renewable energy and more efficient trading.
Increased focus on Nordic collaboration on further development of our common power systems will
become even more important in the years ahead. The Nordic synchronised system unites the power
systems in the Nordic region. It means that the power systems in the Nordic countries have the
same frequency, and entails that grid investments, choice of market solutions or operational reliability
measures in one country affect the entire synchronised system. The Nordic countries are facing
common challenges due to extensive development of new inflexible production and phase-out
of Swedish nuclear power. We also anticipate that the power trading capacity between the Nordic
countries and the rest of Europe will double, from 5,000 MW to 10,000 MW over the next decade.
Nordic collaboration is therefore essential for maintaining reliable and efficient operations, but also for
ensuring efficient markets and a balanced development of the power system.
In the 2015 Grid Development Plan, we discuss potential development trends in the power system
over the next twenty years, potential grid requirements that may arise during this period and anticipated
investments in the main grid in the years ahead. Our objective is to combine high ambitions with
realistic plans. To achieve this, we must provide sufficient grid facilities at the right time and at the right
cost – with an acceptable implementation risk. We are working continuously to become better and
more efficient, e.g. by adopting new implementation models for our projects, which result in more rapid
progress, increased use of standardised solutions and development and introduction of new technology.
Statnett will be a cost effective company.
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Important pieces already in place in the power system of the future
During the period 2010 until the end of 2014, Statnett built more than 540 kilometres of new power
lines and upgraded more than 340 kilometres of existing power lines. During the same period, we
invested NOK 16.5 billion in new grid projects of which NOK 5.5 billion was invested in 2014. Several
major projects have been completed, including the Eastern Corridor, Skagerrak 4, Sima–Samnanger,
Varangerbotn–Skogfoss and a new cable facility at the inlet of the Oslofjord.
Since the previous grid development plan, the need for several of the scheduled projects has been
reinforced. The number of projects in our portfolio that have been granted a licence, and where we
have made an investment decision, has thus increased. This means that there is also less insecurity
than previously associated with realisation of several of our projects. There is still uncertainty, however,
as to which and how many of the planned renewables projects will be realised in the period leading
up to 2021.
High activity level requires efficient solutions
Statnett has entered a period with a historically high investment level. To cover needs generated by new
consumption, new power production and additional international interconnectors, Statnett has launched
major grid developments and plans to renew and reinforce much of the current main grid. In addition,
it is necessary to implement measures to strengthen security of supply in several places, and reinvest
in the existing grid facilities that are approaching the end of their technical lifespan.
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During high-activity periods, it is essential that we try to find the most cost-effective solutions for
implementation of our projects. Furthermore, our R&D and technological management efforts are
important for finding innovative solutions that will help reduce investment costs and prevent negative
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environmental impact. We have, for instance, developed and qualified new world-class technology for
our new interconnector to Denmark, which has helped increase security of supply in the event of grid
faults. We have also developed new foundation methods that will enable use for longer periods in the
winter season. This will significantly reduce the development time and costs.
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To meet the growing investment need, we have tripled our development capacity in the last three years.
Our extensive project portfolio has made it possible to establish a supplier market with several
competitive contractors, and our contractor base has grown in recent years. This has increased
the number of participants in our tender competitions for our projects significantly compared with
previous years, and we have recently seen indications of the price level stabilising. More contractors and
competition in the market is a trend that benefits the entire industry. To meet the future investment need,
Statnett must continue to develop both our own capacity and capacity in the supplier market, whilst
ensuring that our projects are cost-effective and meet our HSE and quality requirements.

Need for a more even investment tempo
Over the next years, the activity level will be high in the entire power industry. This is particularly due
to the fact that several grid facilities are old and need upgrading, and that new renewable power
production must be connected to the grid by the end of 2021 to be eligible for support from the
electricity certificate scheme. The high activity level entails increasing pressure on unit costs and greater
implementation risks for our projects. At the National Power System Conference in August 2014,
we therefore announced that we will review our project portfolio in cooperation with relevant power
industry players to look into the possibility of adjusting the schedule for some of the planned projects
leading up to 2020. The prerequisite has been that such an adjustment should take place without
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considerable negative impact on security of supply, value creation and the possibility of connecting
new production and consumption to the grid.
The priorities in the 2015 Grid Development Plan are a result of this process. Our top priority is projects
that are critical for maintaining future security of supply. Furthermore, we must fulfil our connection
obligation both in terms of new consumption and new power production. Through the concept and
feasibility studies for Haugalandet and for the High North, we are considering potential grid measures to
secure sufficient transmission capacity should the present plans for industrial establishment be realised.
During the period leading up to 2020, several renewable energy projects are planned that require
increased capacity in the main grid. According to the regulations relating to the electricity certificate
market, renewables projects must be completed and supply electricity to the grid by the end of 2021
to be eligible for support.
Realisation of the planned main grid projects that will facilitate connection of new renewable production
is dependent on project developers making investment decisions for their projects. Consequently,
Statnett aims to intensify our dialogue with affected regional grid companies and their customers, and
has introduced a new system for allocation of spare grid capacity in some areas.
In addition, we emphasise a realistic implementation plan for the two international interconnectors,
which are projects with high socio-economic profitability. To be able to utilise the interconnector capacity
we need to implement projects in the Western Corridor.

Photo: Statnett

In the 2015 Grid Development Plan, we suggest adjusting the schedule for several reinvestments by
one to five years. These are projects where we consider it prudent to adjust the schedule without it
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significantly affecting our ability to provide a reliable supply of electricity. This adjustment will entail a
slightly higher risk to the daily power system operations, but the risk is considered manageable. We will
partly compensate for this by replacing single components and increasing the maintenance intensity to
extend the components’ lifespan. For several of our projects, we carry out the development in several
stages in line with developing needs. Such an approach is, e.g., used for the planned projects OfotenHammerfest and Sauda-Samnanger. A phased development contributes to a more stable activity level.
However, we also need to weigh this against short-term loss of financial and supply benefits.
Total investment level for the project portfolio
The investment level in Statnett will be historical high over the next five years. For the 2016-20 period,
the cost estimate for projects under planning and implementation is NOK 40-55 billion, whereas the
estimate for the subsequent five years is between NOK 10 and 15 billion. This means that the estimated
investment level for planned projects for the coming decade is more or less on a par with the level in the
previous grid development plan.
The investment estimate for the period after 2020 is characterised by greater uncertainty than the period
prior to 2020. Grid measures as a result of future concept and feasibility studies, reinvestments and
potential new needs that we are currently not aware of, may trigger a need for new grid investments.
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Figure 5
Figure 5 illustrates the historical investment level and forecast for new grid investments and major reinvestments.
The forecast (as of September 2015) comprises projects under planning and implementation in Statnett’s portfolio.
In addition, the shaded area shows uncertain needs which we expect will be realised during the period, as well as
assumed reinvestment needs (potential reinvestment needs in the event of Statnett assuming ownership of new
facilities as a result of the EU’s Third Energy Market Package, have not been included). Historical investments
are given in 2015 NOK.
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Figure 6 shows total investment level forecasts in the same portfolio, presented as revolving five-year
intervals for the period leading up to 2035. Each of the red bars shows the investment level for a given
five-year period. Overall, the figure shows how the five-year periods will develop over time. The span in
the bars reflects uncertainty relating to costs and scope of the projects. As shown in the figure, there is
uncertainty associated with the investment level after 2020. The gap between the red bars and the grey
line illustrates the potential outcome for investments to cover known needs:
• The scope of new grid measures as a result of several ongoing and upcoming concept and 			
feasibility studies
• Needs for increased capacity which have been identified, but that are regarded as uncertain and 		
pertaining to the more distant future.
The gap between the grey and black line illustrates the potential outcome represented by presumed
needs for reinvestments:
•
Increasing reinvestment needs for substation facilities around 2025 and power line facilities around 		
2030 (encompasses reinvestment needs in our current asset base). The scope of and the schedule 		
for these must be assessed continuously in connection with condition evaluation of the facilities.
•
Statnett is likely to assume ownership of a number of main grid facilities currently owned by regional
grid companies, as a result of the EU’s Third Energy Market Packet. The need for reinvestments in
these facilities is uncertain, and the ongoing transaction processes will provide us with more knowledge.
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Figure 6
Figure 6 illustrates the forecast of total investment level shown in revolving five-year intervals for the period leading
up to 2035. Each red bar represents the investment level for a given five-year period for projects that are currently
under planning and implementation. Overall, the figure shows how these five-year periods will develop over time.
The span in the bars reflects uncertainty relating to costs and scope of the projects. The space up to the light grey
line illustrates the potential outcome for potential investments to cover the needs for grid capacity currently know,
but highly uncertain. The space between the light grey line and the black line illustrates the potential outcome
of assumed needs for reinvestments in own facilities and facilities that Statnett may acquire as a result of
the EU’s Third Energy Market Package.
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In addition to the planned and possible needs for grid investments illustrated in Figure 6, new grid needs
may arise in the next twenty years that we are not currently aware of. This can occur as a result of e.g.
establishment of new industry or new power production. Read more in section 4.5.
Safe and green grid development
Statnett’s vision is zero injuries and no environmental damage as a result of our activities. Since 2013, the
number of lost-time injuries among own employees, contractors and subcontractors has been reduced
by 50 per cent as a result of our systematic HSE work. Our principal strategy for limiting land acquisition
and thus the environmental impact of our grid facilities is to upgrade and renew the existing grid. This also
saves time and costs for the projects. Demolition of old grid facilities is also an important part of Statnett’s
environmental work. Since we started this work 15 years ago, we have removed 600 kilometres of power
lines. This makes up more than half the stretch of new main grid lines constructed during the same period.
Further grid development in Norway
In our planning, we look at the need for grid reinforcements throughout the country. Changes in
production, consumption and transmission capacity in one part of the country will have a major or
minor impact on the rest of the Norwegian power system. We have organised our planning work into
five regions, and in the Grid Development Plan, we discuss development trends and projects in
these regions.

North
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Region North
Region North is a large region with various challenges. Grid capacity is limited north of Ofoten, both in
and out of the area. At the same time, there is great potential for growth in production and consumption.
A new 420 kV power line is under construction between Ofoten and Balsfjord, and we will extend
the line to Skaidi. After an overall assessment of our project portfolio, we have decided to complete
construction of a new power line to Skaidi two years earlier than planned, provided that construction
starts on the Balsfjord–Skaidi section in 2016. This will contribute to a more reliable supply of electricity
north of Ofoten. Furthermore, we are working on a concept and feasibility study for Finnmark County,
to identify long-term needs and potential solutions in the area. Statnett has started work on the licensing
process for Lakselv–Adamselv. Reinforcement of this section will be an evident first step in the grid
development after Balsfjord-Skaidi.
South of Ofoten, the main challenge is related to transporting surplus power out of the area. To facilitate
new renewable production, we are expanding the substations in Svartisen and Nedre Røssåga, and
are planning to implement measures in Salten and Kobbelv. We have also started upgrading the 300
kV interconnector between Nedre Røssåga and Namsos to 420 kV, which will facilitate new renewable
power production in Nordland County, and improve security of supply in the Central Norway region.
Security of supply is weak in Lofoten and Vesterålen. Combined with uncertain consumption
development, this means we must evaluate the short-term measures against long-term needs. During
autumn, we will commission the subsea cable facility in Tjeldsundet. This is part of the KvandalKanstadbotn interconnector, and we have launched a project to reinvest in the remaining part of this
section. We have started installing reactive power compensation to improve short-term security of
supply in Lofoten and Vesterålen.
Region Central Norway
There is an energy shortage in the Central region, and the total grid capacity in to the region may be
limited in dry years with low local power production. However, the situation has improved considerably
in recent years, and security of supply will become satisfactory once a new power line between Ørskog
and Sogndal is completed. The line is under construction, and the section between Ørskog and Ørsta
is already operational. We are working to complete the whole project in 2016, but there is a risk this may
be delayed by one year, as we have not yet obtained the necessary permits to start work in Sørdalen.
The region has great wind power potential. Licences for wind power projects totalling 1 475 MW have
been granted for the Fosen peninsula and in Snillfjord. We have been granted a licence to build a
continuous 420 kV power line between Namsos and Surna. The wind power players and Statnett are
working closely together to consider the most rational development of wind power in the region.
A clarification of the wind power plans in Snillfjord and Fosen is expected in the first half of 2016.
We have already started upgrading parts of the existing grid in the region from 300 to 420 kV. This will
increase grid capacity and facilitate development of renewable energy both in the Central Norway and
Northern regions. Nyhamna, a hub for Norwegian gas export to the UK and the Continent, has,
in practice, a single supply source from Viklandet via Fræna. There have been several power outages,
and there are plans to expand activities at Nyhamna. Consequently, in consultation with Shell and
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Gassco, Statnett has assessed the future power supply situation at Nyhamna. The assessment forms
an important basis for the concept and feasibility study for Nyhamna, where Statnett will recommend
measures to improve security of supply for Nyhamna and facilitate growth in other consumption on the
Romsdal peninsula. The recommended proposal enables N-1 (dual supply) to Nyhamna. The concept
and feasibility study has been sent to the Ministry of Petroleum and Energy for consideration.
Region West
In a mean year, Region West has a positive energy balance, but relatively low reservoir capacity.
This means there is a great need for import during cold periods and dry spells, and a need for export
in wet periods. The Sima-Samnanger interconnector has increased capacity in the region and improved
security of supply to the BKK area. However, security of supply to Bergen is still weak, and will not be
satisfactory until the Modalen-Mongstad-Kollsnes interconnector has been installed.
There are several plans for hydropower as well as wind power across the region. However, there is
insufficient grid capacity to receive all of the planned renewable production. A new power line between
Ørskog and Sogndal, and between Kollsnes, Mongstad and Modalen, as well as upgrades of the
Aurland-Sogndal, Sauda-Samnanger and Evanger-Samnanger power lines will increase the main grid
capacity to facilitate new power production. Statnett, SKL and BKK also plan to increase transformer
capacity at several substations in the region. Realisation of these projects is dependent on a renewable
power production decision. In the SKL area, there are plans to increase consumption by as much as
900 MW. This will more than double the current consumption, which is about 650 MW. Major grid
investments will be necessary in order to facilitate such a growth in consumption whilst maintaining
a reliable supply of electricity. In consultation with affected stakeholders, Statnett has conducted a
concept and feasibility study which is now being considered by the Ministry of Petroleum and Energy.
We recommend that a new power line be built from the east if it becomes necessary to strengthen grid
capacity in the area.
Region South
Region South has a general power surplus, but security of supply to southern Rogaland, including the
Stavanger region, is weak. A new line between Lyse and Stølaheia will improve the situation. However,
an increase in consumption will necessitate further measures in the region. Statnett will prepare a
concept and feasibility study for southern Rogaland to consider this in more detail.
There are five international interconnectors from the region with a total capacity of 2400 MW. The
interconnectors affect the flow of electricity in the region; typically, the flow pattern is southwards for
daytime export and northwards as a result of night-time import. New interconnectors to Germany and
the UK will improve the flow of electricity and reinforce the 24-hour variations. We are upgrading the
grid in the Western Corridor in order to handle changes in the power flow. Moreover, the Lyse-Stølaheia
power line will help us make better use of the capacity in the corridor.
There are several plans for new renewable power production in region South, both hydropower and
wind power. Even with the planned upgrades in the region, grid capacity is insufficient to connect all
the projects that have been granted a licence by 2021. Statnett has therefore introduced a system for
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allocating spare grid capacity according to the principles laid down by the Norwegian Water Resources
and Energy Directorate (NVE).
Region East
Region East is characterised by high consumption, relatively low production and high power
transmission from other areas. Many of the substations and power lines were constructed during
the period 1950-1980, and many of them are nearing or have reached their expected lifespan. This
means that large parts of the Greater Oslo grid need upgrading in the years ahead. Moreover, we are
anticipating population growth in the region, which will require a more robust grid. In order to prepare
an overall plan for how the main grid in and around the capital should be developed, Statnett launched
the Greater Oslo Grid Plan project in 2010. Statnett is planning to upgrade the grid in stages, and we
will start with the most urgent projects. Many of the facilities in the Oslo city centre are old and need
upgrading. In the first half of 2015, we applied for a licence to upgrade Smestad substation and the
Smestad-Sogn subsurface cable. All projects that make up the Greater Oslo Grid Plan will be completed
in 2030, at the earliest. Grid upgrades are also necessary elsewhere in the region. We have therefore
started to upgrade the cables in the Inner Oslofjord and to fully rehabilitate several substations in
the region.
International interconnectors
Statnett is planning to construct two new international interconnectors over the next few years. One
interconnector will run between Norway and Germany (NordLink), and the other between Norway and
the UK (NSN Link). The interconnectors will promote increased value creation, as Norwegian renewable
power production will be worth more when there is a power surplus in Norway, and because Norway
will have better access to inexpensive power from other markets when there is a shortage of power in
Norway. Moreover, an increase in capacity, with a direct connection to other markets, will help increase
security of supply in situations with high consumption and low production capacity, such as during cold,
dry winters. The cable projects have robust socio-economic profitability. The Ministry of Petroleum and
Energy granted a licence for the projects in October 2014. NordLink is scheduled to be commissioned
in 2019 and the NSN Link is scheduled for completion in 2021.
Over the next decade, we expect the power trading capacity between the Nordic countries to double
from approx. 5,000 MW to 10,000 MW. Phase-out of Swedish nuclear power combined with an
increase in the share of inflexible renewable power production will lead to considerable changes in the
Nordic power system. To ensure that the increased trading capacity does not compromise reliable
system operations, we must gather experience from the commissioning of NordLink and NSN Link.
Only when we have sound knowledge of how these interconnectors affect system operations,
can we put more international interconnectors into operation, if necessary.
The socio-economic basis for additional new international interconnectors after NordLink and NSN
Link depends on several factors. Among the most important are future fuel and CO2 prices, European
market design and developments in Norwegian and Nordic power generation and consumption.
The introduction of more R&D activities in Statnett will help increase our knowledge of these factors in
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the years to come. Other issues relating to future cable projects that may have to be considered are
financing and distribution effects of the cables viewed in light of national grid developments. In the years
to come, Statnett will collaborate with the Nordic TSOs on a Nordic system assessment which will
highlight key premises for additional increased power trading capacity between the Nordic region
and Europe.
Uncertainty concerning long-term grid needs
Over the next decade, Statnett will boost capacity in many parts of the country. This will facilitate more
renewable power production as well as increased consumption. We have recently seen a decrease in
fuel prices, which has contributed to low power prices in the Nordic region. This marginally affects our
projects under planning and implementation, but will, however, create uncertainty relating to the need
for grid facilities as a result of increased renewable power production.
In the longer term, there is great uncertainty associated with the need for further grid developments.
Investment may decrease, but several development trends may necessitate new grid measures beyond
those we have already planned. They include population growth in the major cities, establishment of
new high consumption such as establishment of server parks and continuation or phase-out of Swedish
nuclear power. Climate is already an important driver of grid developments in Norway, and we expect
that it will continue to be so for many years to come. Digitalisation and new technological solutions
create opportunities for optimising the use of the existing grid, but may also result in reduced need for
new grid facilities in the future, particularly at lower grid levels.
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