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Overseas Electricity Interconnection
Overview

Electricity markets in the UK, Ireland and
continental Europe are physically linked by
‘interconnector’ cables. These benefit energy
system operators and consumers by reducing
prices. They can also help integrate renewable
electricity and ensure security of supply. This
note discusses these benefits, proposals for
future increases in interconnection and the
potential effects of Brexit.

Background
Electricity networks are comprised of high-voltage
‘transmission’ networks, which transport power across long
distances, and low-voltage ‘distribution’ networks which
deliver power to local consumers. Electricity is imported into
and exported from the Great Britain (GB) market via
undersea cables connecting transmission networks in GB to
the rest of Europe. GB currently imports more than it
exports. Net imports in 2016 were equivalent to 6% of
Box 1. Electricity Markets in the UK, Ireland and Europe
GB and Northern Ireland
The transmission system in the UK is operated as two distinct
networks and markets. The GB network and market covers England,
Scotland and Wales, and National Grid is the GB system operator
(SO). The Northern Ireland (NI) and Republic of Ireland (RoI) networks
have operated as the Single Electricity Market (SEM) since 2007. This
will become the ‘Integrated SEM’ (I-SEM) in 2018.1
The EU Internal Energy Market (IEM)
The UK is currently a member of the EU-wide Internal Energy Market
(IEM) for gas and electricity, which has been developed via a number
of EU legislative packages since 1996.2,3 It promotes energy market
competition, security of supply and consumer cost reduction by
encouraging integration (via interconnection) across the individual
markets of all EU member states (MS), and some non-MS.3-5

 The UK currently imports around 6% of its
electricity from northwest Europe. Imports
are expected to increase significantly.
Interconnector capacity will double by the
early 2020s, and may double again by 2030.
 Access to cheaper electricity from abroad
has reduced the price of UK electricity to
date. Interconnection causes prices in
connected markets to converge.
 Interconnectors reduce the need to curtail
intermittent generation, reducing the cost of
renewables to the electricity system.
 Imports can improve energy security by
providing access to a wider market.
 EU regulations and bodies currently govern
trade across interconnectors. If the UK
leaves the EU Internal Energy Market, trade
may become less efficient and more costly.

demand, and this is expected to increase in future as a
number of interconnector projects are under development.6-8
Trade also occurs between GB and the Irish Single
Electricity Market (SEM) (Box 1) via interconnectors.
Government and industry experts agree that increasing
levels of interconnection across the UK can benefit
consumers, markets and systems in the UK and EU.9-16
As the UK is a member of the EU Internal Energy Market
(IEM) (Box 1), interconnectors are currently regulated in
accordance with EU law.17-21 It is possible that the UK could
leave the IEM as part of the EU withdrawal process.22 Doing
so is likely to make electricity trading less efficient,
increasing operator and consumer costs.22,23

Current and Future Interconnection Capacity
The GB electricity system is currently connected with northwest Europe via 3 gigawatts (GW) of interconnector
capacity (approximately equivalent to the power output of
three large gas power plants): 2GW with France and 1GW
with the Netherlands.8 There is 1GW between the GB and
SEM markets. An additional 4.4GW of capacity is under
construction (linking GB with Norway, France, and Belgium),
due for completion by 2022. A further 9.5GW of projects
have sought regulatory approval.8,24 The UK Government
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Box 2. Balancing the Grid Across Different Timescale
Electricity supply and demand needs to be balanced every second.
Slight mismatches cause the network’s frequency (a physical property
of the electrical flow) to fluctuate around its target value of 50 Hertz
(Hz). The SO must keep these variations within tight limits to avoid
damage to the network. There are a number of mechanisms for
ensuring balanced supply and demand:
 In the wholesale market, electricity generators and
interconnector users sell power to retail suppliers. Using
forecasts of demand and supply, power is sold from between an
hour and a day ahead of delivery (in the ‘intra-day’ market), to
between 24 and 48 hours (‘day-ahead’ market) and between a
day and one or more years (‘forward’ market).5,25
 The Balancing Mechanism is the tool that the SO uses to make
up for mismatches in the wholesale market up to an hour before
power is delivered.25,26 Among other ‘ancillary services’, the SO
relies on ‘frequency response’ services, where relevant
technologies quickly adjust their power output to manage shortterm frequency changes.27,28 Relevant technologies include
interconnectors and battery electricity storage (POSTnote 492),
among others. A trial frequency response service has been
trialled on the GB-Netherland interconnector.29
 The Capacity Market pays generators and interconnectors to be
available in the event of an unexpected shortage of supply at
four hours’ notice. Auctions take place annually for capacity
potentially needed four years ahead of time. In the 2016 auction
for capacity in 2020-21, interconnectors accounted for 4.5% of
successful bids.30
has stated its support for 9GW more than is currently
operational or under construction.31,32
Within the SEM, Northern Ireland and the Republic of
Ireland are connected via a 1.2GW overhead
interconnector, and NI relies on imports for a substantial
portion of its electricity.33,34 A second interconnector
obtained planning approval in 2018.35 There are no
interconnectors between the SEM and other EU Member
States (MS), though a France-RoI interconnector has been
proposed,36 and feasibility studies are underway.37

Trading Electricity Using Interconnectors
The difference in electricity prices between interconnected
wholesale markets (Box 2) determines the direction and
quantity of trade. Electricity normally flows from the market
with lower prices to the market with higher prices.
Interconnector operators earn revenue from ‘arbitrage’, or
buying and selling across this price difference. They may
also earn supplementary revenue from Capacity Market
payments and contracts for ancillary services (Box 2).
The price of wholesale electricity is usually higher in GB
than in north-west Europe,38,39 hence GB usually imports
from France and the Netherlands.7 Exports and imports
between GB and the SEM are more even.40 Price
differences between wholesale markets occur because of
differences in:
 Electricity generation mix. A market’s dominant form
of generation will affect its average price over the long
term, as generation technologies have different
operation, maintenance and fuel costs. For example,

the substantial nuclear capacity in France has a lower
running cost than the UK’s dominant gas capacity.
 Weather patterns. High levels of wind power can lead
to rapid changes in power output as weather systems
move and develop. This can cause short-term price
differences across geographically disperse markets.
 Energy and climate policies. Generators must pay for
each tonne of carbon dioxide (CO2) they emit. This is
known as a ‘carbon price’, and it increases the average
wholesale price in most markets.41 As a result of
government policy, the GB carbon price is significantly
higher than in the rest of the EU.42 This has been a key
factor in recent price differences.9,41,43
 Other policies. GB generators pay ‘balancing and
transmission charges’ to the SO to cover the costs of
operating the network.44 Generators in some European
countries do not pay these to their respective SOs.
 Different demand patterns. Periods of high electricity
demand increase prices, and low demand decreases
prices. Demand usually follows a similar pattern over
consecutive days within a country. However, time
differences and different working patterns can cause
peaks in demand, and hence prices, to occur at
different times across countries. 10,45,
 Exchange rates. Fluctuations in currency values affect
the price of traded electricity.47 The 2016 drop in
Sterling relative to the Euro increased the price of
imported electricity in the GB market.
As a result of these, cost-benefit analyses of future
interconnector projects are sensitive to assumptions around
how these factors will develop in future.11,43 UK generators
have expressed concern that certain policies and market
incentives disadvantage domestic generation compared to
that abroad.10,48-50

Effects of Interconnection
New interconnector cables can accommodate changes in
the amount of power flowing across them at very short
timescales.28 This provides interconnected markets with a
‘flexible’ source of electricity, which can help ensure security
of electricity supply cost-effectively, while reducing CO2
emissions. Some proposed interconnector projects are more
likely to provide these benefits than others.9,51

Converging Wholesale Electricity Prices
Interconnection can be a cost-efficient method of providing
electricity, as it can offset the need to build generating
capacity and provides access to different sources of
electricity from abroad.9,10,51 The link between wholesale
markets causes prices in each to converge: they reduce in
the importing market and increase in the exporting market.52
To date, GB has been a net importer,7 which has reduced
prices. Because wholesale costs comprise a significant
portion of consumer electricity bills (approximately a third in
2016),53 interconnection has reduced costs for consumers.
Stakeholders widely agree that some additional
interconnection would further decrease prices,9,10,43,54
because of the prevailing higher GB wholesale price.39 In
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2014, National Grid estimated that each 1GW of new
interconnection capacity to continental Europe could reduce
GB wholesale prices by 1-2%.55,56 However, there are limits
to achievable savings, as price reductions diminish with
each additional interconnector to the same market.9,57 If
prices converge sufficiently (through increased
interconnection or other factors), GB may export more
frequently, increasing prices for British consumers.

Security of Electricity Supply
Interconnection can contribute to security of electricity
across a range of timescales. Imports that are driven by
long-term average price differences (such as differences in
carbon prices) can help to meet total annual electricity
demand. Interconnectors can also address risks to security
of supply across shorter timescales (such as from changes
in wind output). National Grid’s 2017 Future Energy
Scenarios projected that interconnection will be increasingly
important for grid balancing as future demand is supplied by
more intermittent renewables (POSTnote 464).26,58

A wide geographic distribution of interconnected wind power
can smooth variations in supply as weather systems
develop across countries.66-70 Wind power generation in GB
and the SEM has increased significantly in recent years,7
and in future there may be more frequent periods where the
supply of renewably generated electricity is greater than
demand.26 Without sufficient electricity storage (POSTnote
492) or interconnection to move the power where it is
needed, the excess electricity must be ‘curtailed’, or
wasted.51 Curtailment increases the cost of electricity as the
SO must compensate curtailed generators for lost
revenue.71
Interconnection to markets with significant hydropower
reserves, such as Norway, has been highlighted as
particularly valuable for integrating wind power in GB.43,72
Some hydropower facilities can store excess renewable
electricity by pumping water uphill, which can later be
released to generate electricity when demand is high.

Governance of Interconnectors
Meeting Overall Electricity Demand
Increased access to sources of electricity generation from
abroad could help meet future annual electricity demand.
The Department of Business, Energy and Industrial Strategy
(BEIS) projected in January 2018 that imports could become
the UK’s second largest source of electricity (around a fifth
of supply) by 2025.6 Increased imports would help to offset
closures of UK nuclear plants due for retirement,59 and the
Government’s planned phase-out of coal power by 2025.60
Managing Variability in Electricity Demand
Interconnectors’ flexibility makes them useful for balancing
short-term supply and demand on the grid (Box 2). If
demand suddenly increases, or supply is constrained (for
example if a large generator or transmission line fails),
power can be quickly imported from abroad. Conversely, if
there is an excess of supply (for example on a sunny and
windy day, when renewable output is high whilst demand is
low), exporting power reduces the need to curtail renewable
generation (see Integrating renewable electricity).51,61
However, trade is governed by market processes, and this
arrangement can result in power flowing abroad during
peaks in GB demand if supply becomes constrained
overseas.62,63 For example, when a number of French
nuclear reactors unexpectedly closed in winter 2016,64 GB
became a net exporter to France for a number of months
despite high GB demand.7 This temporarily increases the
GB wholesale price, but helps ensure security of supply
across the wider European energy system.

Integrating Renewable Electricity Generation
The EU Renewable Energy Directive sets a target for the
UK to produce 15% of its energy from renewable sources by
2020.65 Interconnection can reduce carbon dioxide (CO2)
emissions from electricity systems by making the most
efficient use of intermittent renewable electricity.

Interconnectors between the UK and continental Europe are
developed, owned and operated by private companies or
national SOs. They are regulated by Ofgem and the relevant
national regulatory agency of the connected country. BEIS
liaises with foreign governments on interconnector issues.73

Capacity Market Governance
BEIS sets ‘de-rating factors’ for each interconnector,74 which
determine how much of its capacity can participate in the
Capacity Market (Box 2). These are based on forecasts of
how much an interconnector can be relied upon during a
supply shortage.75 They take account of the technical
reliability of the interconnector cable, market price
differences and the typical amount of spare generating
capacity in the respective market.76

Investment in Interconnector Projects
Current interconnectors in GB are ‘merchant operators’,
earning the majority of revenue available from arbitrage.77,78
The high cost of subsea cables and risk of changes in price
differences between markets has in the past deterred
investment in new projects.11 To reduce risk and encourage
increased investment, in 2014 Ofgem introduced the option
of ‘cap and floor’ regulation for interconnectors (Box 3).11
Most GB projects under development will be cap and floor
regulated.8
Box 3. The Cap and Floor Regulatory Regime
Cap and floor interconnector regulation is designed to reduce the risk
that interconnector operators will be unable to earn revenue in future,
while reducing risk for consumers. The regulation places a ‘floor’ on
an operator’s revenue. If the operator’s combined revenue from
arbitrage, the Capacity Market and ancillary services is below the
floor, National Grid will top them up to this level. This is passed
through to consumers via network charges. Conversely, if
interconnectors’ revenues exceed the cap, they must return the
surplus to National Grid, which passes this back to consumers through
reduced network charges.11

3

Box 4. Participants in the IEM and its Governing Bodies
The Internal Energy Market
Some non-MS energy markets participate in the IEM, to varying levels
of integration. For example, EEA members participate fully. They must
adopt and automatically update a substantial amount of EU energy
and environment legislation to do so. The IEM’s legal framework falls
under the jurisdiction of the European Court of Justice.34,47
Switzerland has negotiated bilateral agreements which allow basic
energy trade with the IEM.47,79
Governing Organisations
A number of European bodies coordinate national energy institutions
at the European level to help the IEM function:
 The Agency for the Cooperation of Energy Regulators
(ACER) is the EU regulatory body dealing with energy markets,
and is comprised of representatives from MS’ national regulators
(Norway has observer status). Ofgem is one of its largest and
most influential members.80
 The European Network of Transmission System Operators
for Electricity (ENTSO-E) is the statutory EU body for electricity
transmission infrastructure. It drafts technical aspects of the
ENCs. Where non-MS bodies are able to partake in ACER and
ENTSO-E, those countries adopt and automatically update EU
energy legislation.81

European Governance
The UK and RoI are members of the IEM (Box 4). The EC
has a target for IEM members to have interconnection
capacity equal to 10% of their generating capacity by
2020.82 Completing all GB projects currently proposed or
under development would meet this target.8
There are a number of EU regulations that manage crossborder electricity networks and provide the legal basis for
the IEM and ACER (Box 4).17,18,20 The European Network
Codes (ENCs) are EU Regulations that govern technical
aspects of energy trading and pricing.21 ENCs facilitate
efficient trading, including management of ‘market coupling’
mechanisms (Box 5). Along with the European Commission,
ACER and ENTSO-E are the EU bodies responsible for
drafting and implementing ENCs for electricity.

Potential Effects of Leaving the EU
Although the effects of Brexit on electricity trade are highly
dependent on future UK-EU energy relationships, it is widely
agreed that trade is likely to continue post-Brexit.5,22,24,47,83 If
the UK is no longer part of the IEM, it will continue to be
able to access it.84 However, if the GB market becomes less
integrated with the IEM, trade could become less efficient
and more costly because of changes to market coupling
arrangements (Box 5) and regulatory divergence.
Interconnectors may also lose access to some EU project
development funds which have benefited previous projects.
A majority of contributors to a 2017 EU Energy &
Environment Sub-Committee inquiry across the energy
sector advocated retaining the UK’s IEM membership.85

Future Investment in Interconnector Projects
Stakeholders agree that the investment case for new
interconnectors will remain while there is a clear price

Box 5. Market Coupling
A key feature of the IEM is the promotion of ‘implicit market coupling’
across Europe. Market coupling uses an algorithm to set the prices
and trading volumes across interconnected markets. Trade across
interconnectors can occur using ‘explicit’ or ‘implicit’ capacity
allocation. Coupled markets use implicit allocation, whereby
interconnector capacity and energy are sold together in a single
process. Explicit allocation occurs when capacity and electricity are
sold separately.47 Explicit allocation (non-coupled markets) can lead to
less efficient trade, increasing prices.47 GB is currently coupled to
north-west Europe in the day-ahead market (Box 2), and work is
underway to couple the intra-day market across Europe.86 Market
coupling between the I-SEM and GB is expected to occur in 2018.1,87
difference between UK and European wholesale markets.
However, in the short term uncertainty around the future
regulation of interconnectors increases investment risk and
the cost of finance.83,88 Leaving the IEM would cause UK
projects to lose access to EU ‘Connecting Europe Facility’
(CEF) funding.88 The CEF provides selected European
infrastructure projects with early funding, though this amount
tends to be small compared to total project costs. The CEF
has allocated €73m to seven UK interconnector projects
since 2013.47,89,90 Some of this funding has yet to be
provided, though the UK Government has guaranteed most
CEF funding until the EU withdrawal date.91

Operation of Interconnectors
The extent of Brexit’s effect on electricity trade depends
upon the extent to which the UK continues to participate in
the IEM. Retaining full membership would be unlikely to
adversely affect trade.5,88 The UK would need to conform to,
and automatically adopt in future, relevant EU regulations
and standards such as energy and environmental
legislation, state aid and competition rules.88 This
arrangement is in place with EEA members such as
Norway.5 In such circumstances, National Grid would retain
membership of ENTSO-E and Ofgem might remain in ACER
(possibly as a non-voting observer).81 However, both would
lose influence in shaping ENCs. 22,47
If the UK leaves the IEM with no replacement arrangements
it is unlikely that tariffs would be applied to electricity trade
as there are no tariffs on electricity under WTO rules.92,93
However, GB interconnectors could be excluded from
current and future market coupling mechanisms.5,85,94 This
would make day-ahead markets less efficient and more
costly. They may also be excluded from cross-border
balancing mechanisms (Box 2).93,94 Research
commissioned by National Grid in 2016 suggested that the
combined effects of the above could cost the GB system
£260m annually.94 Operators face greater complexity if
regulations diverge, leading to increased operational
costs.11 Ofgem would cease to be a member of ACER.5,88,95
Endnotes
1 EirGrid, 2017. Industry Guide to the I-SEM.
2 HMG, 2014. Review of the Balance of Competences between the United
Kingdom and the European Union: Energy Report.
3 European Parliament, 2017. Internal Energy Market Factsheet.
4 European Parliament, 2016. Briefing: Understanding electricity markets in the
EU.

POST is an office of both Houses of Parliament, charged with providing independent and balanced analysis of policy issues that have a basis in science and technology.
POST is grateful to all contributors and reviewers. For further information on this subject, please contact the author, Jack Miller. Parliamentary Copyright 2018. Image:
Kamil Porembiński, CC BY-SA 2.0.

4

5 Chatham House, 2017. Staying Connected: Key Elements for UK-EU27 Energy
Cooperation After Brexit.
6 BEIS, 2018. Updated Energy and Emissions Projections 2017.
7 BEIS, 2017. Digest of UK Energy Statistics (DUKES).
8 Ofgem [online] Electricity interconnectors. Accessed 01/08/2017.
9 Pöyry, 2016. Costs and Benefits of GB Interconnection: A Pöyry report to the
National Infrastructure Commission.
10 Energy UK, 2016. Pathways for the GB Electricity Sector to 2030.
11 Ofgem, 2017. Cap and floor regime: Initial Project Assessment of the GridLink,
NeuConnect and NorthConnect Interconnectors.
12 ENTSO-E, 2018. Ten-Year Network Development Plan 2018.
13 HMG, 2017. Upgrading our Energy System: Smart Systems and Flexibility
Plan.
14 DECC, 2013. Capacity Market Impact Assessment.
15 Ofgem, 2016. Written evidence to BEIS Committee (LEU0031).
16 Newbery, D., et al., 2016. Energy Policy, 94:253-63
17 Directive 2009/72/EC concerning common rules for the internal market in
electricity and repealing Directive 2003/54/EC.
18 Regulation (EC) No 714/2009 on conditions for access to the network for crossborder exchanges in electricity and repealing Regulation (EC) No 1228/2003.
19 Regulation (EC) No 713/2009 of the European Parliament and of the Council of
13 July 2009 establishing an Agency for the Cooperation of Energy Regulators.
20 Regulation (EC) No 1227/2011, Regulation on Wholesale Energy Market
Integrity and Transparency (REMIT)
21 European Commission [online]. EU electricity network codes and guidelines.
Accessed 09/01/2018.
22 BEIS Committee, 2017. Leaving the EU: negotiation priorities for energy and
climate change policy. Fourth Report of Session 2016-17.
23 Oral evidence to the EU Energy and Environment Sub-Committee, 06/09/2017
24 Parliamentary Question 2897, 12/07/2017.
25 Ofgem [online]. The GB electricity wholesale market. Accessed 08/12/2011
26 National Grid, 2016. System Operability Framework 2016.
27 National Grid [online] Balancing services. Accessed 04/01/2018
28 National Grid, 2014. Benefits of Interconnectors to GB Transmission System.
29 Personal Communication, BritNed.
30 National Grid, 2016. Provisional Auction Results: T-4 Capacity Market Auction
2020/21.
31 HM Treasury. Budget 2016.
32 HMG, 2017. The Clean Growth Strategy.
33 EirGrid, 2017. All-Island Generation Capacity Statement, 2017-2026.
34 Oral evidence to the EU Energy and Environment Sub-Committee, 13/09/2017
35 Department for Infrastructure [online]. Planning permission granted for North
South electricity interconnector. Accessed 25/01/2018
36 EirGrid, 2009. Interconnection Economic Feasibility Report.
37 EirGrid, 2016. Ireland-France Interconnector Assessment.
38 European Commission, 2016. Quarterly Report on European Electricity
Markets, Q4 of 2015 and Q1 of 2016.
39 European Commission, 2017. Quarterly Report on European Electricity
Markets, Q1 of 2017.
40 Ofgem, 2015. The role of interconnectors in GB adequacy planning.
41 House of Commons Library, 2016. SN05927: The Carbon Price Floor.
42 Ofgem, 2016. Wholesale Energy Markets in 2016.
43 Redpoint Energy, 2013. Impacts of further electricity interconnection on Great
Britain.
44 Ofgem [online]. Charging. Accessed 07/02/2018
45 National Infrastructure Commission, 2016. Smart Power.
46 IEA, 2016. Large-Scale Electricity Interconnection: Technology and prospects
for cross-regional networks.
47 Chatham House, 2017. Staying Connected: Key Elements for UK-EU27 Energy
Cooperation After Brexit.
48 Personal Communication, SSE.
49 Aurora Energy Research, 2016. Dash for Interconnection: The Impact of
Increased Interconnection on the GB Market.
50 SSE, 2013. SSE Perspective on GB Transmission Charges.
51 Pöyry, 2017. Roadmap for flexibility services to 2030: A report to the
Committee on Climate Change.
52 Jacottet, A., 2012. Cross-border electricity interconnections for a wellfunctioning EU Internal Energy Market. Oxford Energy Comment.
53 Ofgem, 2017. State of the energy market 2017 report.
54 Pöyry, 2014. Near-term interconnector cost-benefit analysis: Independent
report.
55 National Grid, 2016. Written evidence to the BEIS Committee (LEU0026).
56 National Grid, 2014. Getting more connected: The opportunity from greater
electricity interconnection.
57 Malaguzzi Valeri, L., 2009. Energy Policy, 37:4679-88.
58 National Grid, 2017. Future Energy Scenarios.
59 House of Commons Library, 2013. SN03631: Nuclear energy statistics.

60 BEIS, 2018. Implementing the end of unabated coal by 2025.
61 EirGrid Group, 2016. Annual Renewable Energy Constraint and Curtailment
Report 2016.
62 Lords Science & Technology Committee, 2015. The Resilience of the Electricity
System. First Report of Session 2014-15.
63 A. Malvaldi, et al., 2017. Wind Energy, 20:1315-29.
64 Financial Times, 2016 [online] French nuclear outages threaten higher UK
power bills. Accessed 12/06/2017
65 HMG, 2009. National Renewable Energy Action Plan for the United Kingdom.
66 Kempton, W., et al., 2010. Proc. Nat. Ac. Sci., 107:7240-5.
67 Delucchi, M.A., Jacobson, M.Z., 2011. Energy Policy, 39:1170-90.
68 Katzenstein, W., et al., 2010. Energy Policy, 38:4400-10.
69 Graabak, I., Korpås, M., 2016. Energies, 9:
70 Grams, C.M., et al., 2017. Nature Clim. Change, 7:557-562.
71 National Grid [online]. Grounds for constraint. Accessed 06/02/18
72 ENTSO-E, 2016. Ten-Year Network Development Plan.
73 Personal Communication, BEIS.
74 BEIS, 2017. Security of Electricity Supply: Confirmation of Capacity Auction
Parameters.
75 DECC, 2015. Announcement of de-rating methodology for interconnectors in
the Capacity Market.
76 Ofgem, 2016. Interconnection in the Capacity Market.
77 Some merchant interconnectors currently in operation have de facto caps on
revenues from a number of different mechanisms (Personal Communication,
Ofgem).
78 National grid, 2013. Interconnectors: Investor Relations.
79 Oral evidence to the EU Energy and Environment Sub-Committee, 18/10/17
80 Ofgem, 2017. Written evidence to EU Sub-Committee D (BES0025).
81 European Commission, 2011. Commission staff working paper on the
possibility of neighbouring countries and their transmission system operators to
participate in ACER and in the ENTSOs.
82 European Commission, 2014. Outcome of the October 2014 European Council.
83 Bosch, J., 2017. Interconnectors, the EU Internal Electricity Market and Brexit.
84 Personal Communication, Chatham House.
85 EU Energy and Environment Sub-Committee, 2018. Brexit: Energy security,
10th report of 2017-19 session.
86 ACER/CEER, 2017. Annual Report on the Results of Monitoring the Internal
Electricity and Gas Markets in 2016: Electricity Wholesale Markets Volume
87 Personal Communication, UREGNI.
88 Fieldfisher, 2016. Impact of Brexit for Interconnectors.
89 European Commission [online] Funding for Projects of Common Interest.
Accessed 05/12/2017
90 European Commission, 2014. Trans-European Infrastructure. Energy: Projects
of Common Interest.
91 Oral evidence to the EU Energy & Environment sub-Committee, 25/10/17
92 European Parliament, 2017. The Impact of Brexit on the EU Energy System.
93 Herbert Smith Freehils et al., 2017. Strong Currents: Navigating the post-Brexit
Energy Market.
94 Vivid Economics, 2016. The impact of Brexit on the UK energy sector: Report
prepared for National Grid.
95 House of Commons Library, 2017. CBP7957: EU Agencies and post-Brexit
options.

5

Connecting for a
smarter future
How interconnectors are making energy better for consumers
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02 Connecting for a smarter future

The 9.5 GW pipeline is worth at least £11 billion to GB
consumers. We’re now working together with governments,
regulators and industry partners to ensure consumers benefit
from the full potential of interconnectors.

£11 billion for consumers

There is potential to increase the benefits to consumers through a
further 9.5 GW of interconnectors that will help deliver a smarter, more
flexible future energy system.

9.5 GW more

4.4 GW of capacity provides access to enough electricity to power
11 million homes.

Power for 11 million homes

Since 2014, over £3 billion has been invested in 4.4 GW of new
interconnector capacity, which will more than double the existing
capacity between GB and continental Europe by the early 2020s.

£3 billion investment

A key element of this is the Cap and Floor regulatory regime.
This provides confidence to investors while ensuring consumers
have access to cheaper electricity and the potential to directly
share in the financial benefits of interconnector projects. The
design of the regime means that consumers are highly unlikely
to ever pay a penny for these benefits.

Today, GB has four interconnectors linking to France, Ireland
and the Netherlands. These interconnectors deliver 4 GW
of capacity. Thanks to the positive benefits these projects
have brought to consumers, the GB government is now
encouraging the market to develop more interconnectors.

Doubling capacity

While the future relationship between GB and the EU
remains unclear, we are confident that we will continue
to trade electricity across interconnectors. It is in the best
interests of all consumers for GB to keep working closely
with the EU to build an energy system that makes the best
use of all our energy resources.

Connecting for a smarter future 03

National Grid recognises
the challenges that
Brexit poses. However,
we remain confident
that trade in electricity
will continue to benefit
consumers in GB and
Europe now and in
the future.

Interconnectors are transmission cables that allow
electricity to flow freely between markets. They are at
the heart of the transition to a smarter energy system.

Interconnectors are making energy more secure, affordable
and sustainable for consumers across Great Britain (GB)
and Europe. And they are set to deliver much more.
Tomorrow’s energy will be cleaner, more flexible and more
responsive to the individual needs of consumers. To efficiently
deliver the energy system of tomorrow, European countries
are working together to maximise the potential of technologies
like battery storage, wind and solar power. Interconnectors
enable smarter energy systems to react quickly to changes
in supply and demand, ensuring renewable energy flows
from where it is being generated in large quantities, to where
it is needed most. Consumers benefit from interconnectors
because they open the door to cheaper energy sources and
help GB build a smarter energy system.

Stronger links for
a smarter future

Benefiting customers today
and tomorrow
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04 Connecting for a smarter future

Consumers benefit
from interconnection
because it opens the
door to different energy
markets and cheaper
energy sources. This
helps to keep energy
supplies secure, safe
and affordable.

GB will need to maintain a clear and stable policy and regulatory
landscape to make this next generation of interconnectors a
reality. We are ready to work with government and Ofgem, the
GB energy regulator, to make sure consumers experience
these important benefits. Collaboration is particularly important
because of the huge investment – in both time and money –
that’s required to make these projects happen. A typical
interconnector takes around 10 years to develop and build.

The GB government, through its Clean Growth Strategy,
has identified new opportunities to build interconnectors
that would deliver a further 9.5 GW of capacity. Our analysis
shows that these projects can deliver at least £11 billion
of benefits to consumers, compared to a scenario where
additional power stations are built to provide GB with the
same level of flexibility and security of supply.

£11 billion opportunity

These pioneering new projects, funded by more than £3 billion of
private sector investment, will create 4.4 GW of extra capacity. As
a result, GB will have 8.4 GW of interconnector capacity by the
early 2020s – more than double the amount we have today.

As a result, three new interconnectors – North Sea Link to
Norway, Nemo Link to Belgium, and IFA2 to France – secured
regulatory approval and private sector investment, and are now
under construction. The improved investment climate was also
behind the development of the ElecLink interconnector, which is
moving forward without Cap and Floor regulation.

We look forward to working closely and transparently with
Ofgem and others to ensure that the Cap and Floor regime
continues to achieve the best outcome for consumers by
prioritising the best projects when they become available.

Ofgem has announced that it will carry out a strategic
review of the Cap and Floor regime to ensure that it
is meeting the needs of consumers. We welcome this
well‑timed review. With three Cap and Floor projects
under construction, and six more in the development
phase, there is plenty to learn about the regime.

At a GB level, we welcome the government’s ongoing
commitment to interconnectors, as well as its support for
policies that give confidence to investors and consumers in
the short and long term. As these are long-term projects, with
25-year regulatory deals, it is important that policies support
the investment throughout the lifetime of the interconnector.

Interconnectors are integral to today’s energy system and
will continue to be in future. Across Europe and GB, leaders
agree that building more interconnectors will only benefit
consumers and industries.

Maximising benefits

For potential investors, clarity and stability is vital. With clear
regulatory frameworks and policies in place, they’ll have
greater confidence in backing this new era in energy.

Connecting for a smarter future 05

With clear regulatory
structures and policies
in place, potential
investors will have
greater confidence in
backing this exciting
new era in energy.
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Converter station &
underground cable

We’ve been working with new suppliers to
increase competition, reduce costs and
overcome manufacturing challenges on
these large and complex projects. Our
efforts have already had a positive impact;
on our North Sea Link project, our work
with the supply chain enabled us to reduce
costs by 30% from initial estimates. This
directly benefits consumers.

Renewable generation, such as wind
and solar, creates challenges for GB’s
electricity System Operator. We’re
continually exploring how we can use
interconnector technology to help deliver
the smart and flexible services we need to
manage the system more efficiently. These
include frequency response and reactive
power reserve.

06 Connecting for a smarter future

Re-thinking the supply chain

Pioneering hi-tech innovation

Existing network

Interconnectors:
End-to-end
Subsea
cable

Connecting for a smarter future 07

We are at the heart of the energy system, so
building the right relationships is really important
to us. We have forged strong relationships with
partners across Europe which help us to build
businesses that focus on driving greater benefits
for consumers. By working with our neighbours
in Europe, we can maximise the benefits of
cleaner energy in our own energy mix – for
example, wind power from Denmark, hydro
energy from Norway, and wind and carbon-free
nuclear from Belgium and France.

Building strong partnerships

Existing network

Interconnectors allow countries to look
beyond their borders and use renewable
energy more efficiently. When it is sunny
and windy in GB, for example, where
lots of power is generated, generation
can be moved quickly to a country
where it’s needed. When GB conditions
are less favourable, power can be
imported from Europe.

Connecting renewable
generation across borders

Converter station &
underground cable

How we work with local communities is really
important to us. We see ourselves as long-term
members of the local community. We want to
be good neighbours from the start, so we work
closely with community leaders and environmental
experts to ensure they are kept informed about
our projects. As our interconnector projects
progress, we reuse materials and resources in
ways that support local activities. In particular,
those connected with providing green spaces for
local people to enjoy.

Local communities
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Interconnectors
make the market
more economically
efficient, by ensuring
everyone has access
to the lowest priced
electricity available.

We know that both the cost and complexity of managing
the electricity system will rise in the next few years as
renewable sources of generation make it more difficult to
balance supply and demand. Interconnectors will help us
overcome this by putting large volumes of dynamically
available power at the flick of a switch.

In recent years, GB has imported electricity from France, due to
its comparatively low prices. During a few weeks of 2017 and
2018, we exported more frequently to France. At these times, the
market protects our security of supply by dictating a change in
flow if GB experiences a shortage of available generation.

By linking national energy systems, interconnectors help to
smooth hourly variations in production from wind and solar
farms. Time and cultural differences between countries, where
for example the average dinner time is later than in Britain, also
ensures that peak times do not completely overlap.

Interconnectors strengthen security of energy supplies.
They provide reliable and flexible access to electricity which
dynamic, growing economies need. Importantly, they give
system operators the critical tools they need to balance rapid
changes in supply and demand.

Security

Stakeholders from across the British government,
Ofgem, consumer organisations, environmental groups,
think tanks and EU institutions all agree that more
interconnectors are integral to delivering a smart and
more flexible energy system for consumers.

Why interconnectors
are the smart choice

Interconnectors make the market more economically
efficient, by ensuring everyone has access to the lowest
priced electricity available. When the market is tight in an
individual country, interconnectors make it possible to
import power from countries with less expensive generation
resources, for example a surplus of electricity generated by
wind turbines on a windy day. As more interconnectors help
to bring down wholesale prices, consumers will benefit from
lower bills.

By the early 2020s, GB consumers will see significant
benefits from the interconnector projects that have secured
investment and regulatory approval in the past few years.

Affordability

Interconnectors can help by providing the flexibility for
multiple sources of low-carbon energy to be used efficiently.
For example, Norwegian hydropower can fill the gap when
the sun isn’t shining and there is little or no wind in the
UK. While on very sunny and windy days in Britain, excess
power production can be stored in Norwegian lakes using
hydro storage. In years with little rainfall, Norway can top up
with power from the UK.

The government has set ambitious goals decarbonising the
energy sector, using the Carbon Price Floor to turn GB into a
global leader in the fight against climate change. However, the
challenge remains that renewable sources are difficult to forecast
and control.

The GB energy sector is going through a radical transformation.
Renewable generation, including solar, onshore and offshore
wind, biomass, and potentially tidal, is bringing an era of
low‑carbon energy ever closer.

Sustainability

Connecting for a smarter future 09

Interconnectors
provide system
operators with
large volumes of
extra power to
efficiently and
economically
balance the
system.

Interconnectors
enable the
best and most
efficient use
of renewable
energy across
Europe.

More
interconnectors
reduce energy
prices for
consumers.

Benefits
in brief
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First coal-free day

21 April
2017

On Friday 21 April 2017, GB
went 24 hours without using
coal to generate electricity –
for the first time since 1882.
This historic achievement
was made possible by GB’s
bold environmental policies
and initiatives to decarbonise
the country’s energy
production. Interconnectors
played a key role in
achieving that coal-free day.

GB’s first coal‑free
day since the
Industrial Revolution

Case study

Dermot Nolan, Ofgem CEO

Connecting for a smarter future 11

“Interconnectors offer a number of
“We will work to ensure
benefits to the UK and are a key
significant private investment
source of flexibility to the electricity in new electricity interconnectors,
which will help keep prices low
system. They are one of the few
for consumers, ensure a more
existing technologies that can
secure grid and help integrate
shift large volumes of electricity
clean generation.”
from where it isn’t needed to
where it is. By doing this they have
The UK government’s Clean Growth Strategy
the potential to lower prices for
consumers, improve the investment
case for power stations, help us
meet our carbon targets at a lower
“We remain strongly supportive
cost and improve security of supply.” of new interconnectors. Brexit
does not change the advantages
UK National Infrastructure Commission
of linking our electricity market
with those of Europe. This trade
is mutually beneficial for British
“Greater interconnection is good
business and consumers, and for
for security of supply as we can
our European counterparts.”
import from a wider, deeper
Greg Clark, Secretary of State for the Department
and cheaper pool of electricity
of Business, Energy and Industrial Strategy
available in neighbouring
countries... More interconnection
is also good for competition.”

Ministers, the regulator and other people at the heart of
our industry agree that more interconnectors are good
for energy security, GB consumers and a greener grid.

Consensus for more
interconnectors

12

FAB Link

Green Link

WALES

East-West

12 Connecting
The next generation
for a smarter
of interconnection
future

IRELAND

NORTHERN
IRELAND

Moyle

Moyle

SCOTLAND

IFA2

FAB Link

ENGLAND

Aquind

NSL

North Connect

East-West

The UK is expanding its interconnection
options to increase the benefits to
consumers.

Current and future
GB interconnectors

FRANCE

BELGIUM

Viking Link

DENMARK

NETHERLANDS

IFA

GridLink

ElecLink

Nemo

BritNed

Neu Connect

Viking Link

NORWAY

GERMANY

2012

East-West

2021
2022

Green Link
FAB Link

IFA

2023

2022

2022

2022
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Under development

Under construction

Existing project

Viking Link

Aquind

GridLink

Neu Connect

2022

2021

NSL

North Connect

2020

IFA2

2019

2011

BritNed

ElecLink

2002

Moyle

2019

1986

IFA

Nemo

Go-live date

Project
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of interconnector
projects – with a
combined investment
of over £3 billion – are
currently being built.

4.4 GW

As well as giving some certainty to investors, Cap and
Floor has been vital in providing confidence to European
Transmission System Operator Joint Venture partners and
the National Regulatory Authorities in other jurisdictions.

Additionally, all revenue above the agreed ‘cap’ goes
back to consumers – this is different from merchant
interconnectors and generators, where the developer
retains windfall profits. Ofgem only approves projects
where independent analysis has established that the
project benefits consumers – i.e. that floor payments are
highly unlikely.

Ofgem sets the level of the Cap and the Floor based on
its assessment of the costs of developing and building
the interconnector. Investors are guaranteed a revenue
‘floor’, which ensures a minimum return. However, the
floor is not intended as a reward for the developer, it only
covers the basic costs of a project.

Cap and Floor: The GB government introduced the
innovative Cap and Floor regime for interconnectors in
2014. It gives some security to investors, while making sure
consumers also enjoy the benefits of interconnectors.

Thanks to this regulatory clarity and supportive policy
environment, we’re building robust and wide-ranging
projects – and more are in the pipeline. There are
several notable successes in this area.

Strong commitment from the GB government, and its
European counterparts, has been integral to the rapid
increase in interconnector capacity. Helpful regulatory
frameworks have been developed that strike a balance
between risk and reward for developers and consumers.

Working together, the public and private sectors
have dramatically, and positively, changed the
landscape for interconnectors.

The power of cooperation

Connecting for a smarter future 15

NSL will be the longest
subsea interconnector in
the world.

720km

The project is an incredible feat of
engineering. Not only will NSL be the
longest subsea interconnector in the
world at 720km, but by the time it is
completed, engineers will have drilled a
2.5km tunnel through granite, installed
avalanche protection and laid cable
through lakes 100m above sea level.

Thanks to North Sea Link (NSL), this
renewable energy – wind power from
GB and hydropower from Norway – will
be quickly and reliably available for
other countries to use.

To meet environmental targets, GB
and Norway will continue to generate
more power from renewable sources,
including offshore and onshore wind,
and large and small-scale hydropower.

NSL – flexible access
to clean energy

Case study
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These successes have
had a ripple effect,
encouraging more interest
from investors, enabling
more projects to get off the
ground, and enhancing
the benefit to consumers.

has been identified,
which could amount
to a consumer welfare
value of £11 billion
over 25 years.

9.5 GW

We based our analysis on the independent report
commissioned by Ofgem and produced by Pöyry, to
assess the second phase of Cap and Floor applicants.
Our estimate is a conservative one and we believe the
consumer welfare benefit from a further 9.5 GW will
ultimately be higher than £11 billion.

The consumer welfare value is the predicted reduction
in the total spend on electricity in GB as a result of
interconnector imports. In other words, imported
electricity is cheaper than electricity generated by
carbon-intensive GB generators, especially fossil fuels
such as gas.

We estimate an additional 9.5 GW would be worth
at least £11 billion in consumer welfare value over
25 years.

Saving GB consumers £11 billion

What’s more, the government’s recent Clean Growth
Strategy shows a clear path towards an extra 9.5 GW, in
addition to the 4.4 GW under construction.

These successes have had a ripple effect,
encouraging more interest from investors, enabling
more projects to get off the ground, and increasing
benefits to consumers.

By increasing competition we not only deliver faster,
but also reduce project costs. The Cap and Floor is
set in direct reference to project costs, so when these
are lower, the threshold for giving money back to
consumers is lower.

Broadening the supply chain beyond traditional
European manufacturers has helped overcome supply
limitations with cable manufacturers – this means
projects can benefit consumers faster.

Supply chain: At National Grid, we have a strong track
record of developing interconnector projects. Always
looking for a better way to do things, we’ve invested in
expanding the supply chain. This activity has a direct
benefit for consumers.

Connecting for a smarter future 17

Bringing new suppliers into the European
market, along with pioneering new
technology, is great news for consumers.
It helps overcome existing issues in the
supply chain and makes sure developers
get the most cost-effective solution.

Along with bringing in a new supplier,
the cable itself will be a world-first
deployment of an innovative new
technology. This 400kV XLPE cable
is cheaper and more efficient than
traditional alternatives.

National Grid has spent substantial time
and effort working with suppliers from
other markets to bring more competition
into Europe. A key success is the
Nemo interconnector, where Japanese
manufacturer Sumitomo will provide the
HVDC cable.

Most European High-Voltage Direct
Current (HVDC) interconnector
projects use European suppliers and
manufacturers. While there’s no lack
of a global supply chain, businesses
from outside Europe face barriers to
entry including European technical
standards, supply chain support, and
high shipping costs.

Nemo – bringing innovation
to the HVDC supply chain

Case study
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Peder Andreasen,
ENTSO-E President,
March 2017

We believe that
continued cooperation
between the EU and
the UK post-Brexit
will be beneficial…
and crucial for
maintaining Europe’s
unique level of
security of supply.

Having a clear and reliable framework of policies
and regulations gives investors confidence to support
these vital projects. Given the scale and complexity of
interconnector projects, we encourage Ofgem and the
government to develop a plan to minimise the risk of
projects falling short of expectations.

While there is uncertainty over the exact nature of the future
relationship, both the EU and GB continue to support
interconnectors and recognise the benefits to consumers
through lower prices, enhanced security of supply,
and decarbonisation.

It is in the interest of all parties to deliver the next generation
of interconnectors as fast as possible, building on the
successes so far and learning lessons where appropriate.
The work done together to this point will be vital to
delivering the £11 billion consumer benefit from even
more interconnectors.

Our analysis shows that there is significant
consumer benefit from at least a further 9.5 GW
of interconnectors, in addition to the 8.4 GW in
operation or under construction.

Delivering investment in the
next generation of projects

Treating interconnectors as an integral part of the
transmission system
Current law recognises that applying transmission charges
to interconnectors would amount to double taxation, as

Continue to allow interconnectors non‑discriminatory
access to the Capacity Market
Without interconnectors, there is less competition in
the Capacity Market, and GB generators are under less
pressure to bring down costs for consumers. It is crucial
that government policy continues to recognise this and
allows interconnectors to be rewarded on an equal basis
to other capacity. Interconnectors add to the diversity of
capacity resources and reduce reliance on importing
potentially volatile commodities such as gas and coal.

Interconnector investors develop projects in response to
market signals. Given the fundamental differences between
the GB and European markets, we expect that, in any
scenario, electricity will continue to flow between markets.
It is also important that the government continues the
policies that have prompted investment:

Connecting for a smarter future 19

Greg Clark,
Secretary of State for
the Department of
Business, Energy and
Industrial Strategy,
November 2016

Above all, that
means offshore wind
and nuclear have
a big role to play,
alongside greater
interconnection with
grids in neighbouring
countries. We remain
strongly supportive of
new interconnectors.
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It is our belief that
the consumer benefit
of interconnectors
will be greater if more
projects are allowed
to sign up for a
regulatory deal.

We believe that the consumer benefit of interconnectors
will be greater if more projects are allowed to sign up for a
regulatory deal, and developers are allowed to compete on
delivering these important projects.

One solution is further expansion of the number of
interconnector projects. If the government committed to
this, we could control the risk of existing projects hitting
delays or not measuring up to expectations.

We recommend that Ofgem:
• Ensures the best projects are delivered as fast
as possible.
• Allows developers to put forward new projects for a
Cap and Floor deal in an open-ended way – with each
one being assessed on its own merits.

While Ofgem’s Cap and Floor regime has encouraged a lot
of investment in its current format, we see ways to deliver
more investment faster in the future. We look forward to
Ofgem’s review of the Cap and Floor regime; based on our
experience, we have identified some changes that could
make an immediate and substantial difference.

A stable regulatory environment that supports investment is
also vital. That means working to ensure European and GB
regulatory frameworks stay aligned. We will support Ofgem
in playing a significant role to make this happen.

charges for the electricity are already paid in the country of
origin. Applying transmission charges to interconnectors
simply adds an import tariff to cross-border trades,
increasing costs to end consumers through higher
electricity bills.
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Working with strategic
partners, we are
developing further
interconnection and
supporting market
integration initiatives
between GB and Europe.

Our operational businesses are the Interconnexion FranceAngleterre (IFA) interconnector between GB and France,
and the BritNed interconnector which runs beneath the
North Sea between the Isle of Grain in Kent and Maasvlakte,
near Rotterdam. Interconnexion France-Angleterre has
been operational since 1986 through our joint operation
with Réseau de Transport d’Electricité (RTE). BritNed has
been operational since 2011 through our joint operation with
TenneT. Working with strategic partners, we are developing
further interconnection and supporting market integration
initiatives between GB and Europe.

This paper has been prepared by National Grid
Interconnector Holdings Limited (NGIH Limited), which
pursues business development opportunities alongside
National Grid’s RIIO regulated businesses. NGIH Limited
is a wholly-owned subsidiary of National Grid plc. Our
interconnectors deliver secure and affordable electricity, and
will play a critical role in tomorrow’s cleaner and smarter
energy systems. We sell capacity products to energy traders
and provide services for transmission system operators in
the UK and mainland Europe.

Background
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Copyright: Intellectual property rights contained in this Report belong to NGIH
Limited. To the extent that you re-use the Report, in its original form and without
making any modifications or adaptations thereto, you must reproduce, clearly
and prominently, the following copyright statement in your own documentation:© National Grid Interconnector Holdings Limited 2018, all rights reserved.

Disclaimer: NGIH Limited has endeavoured to prepare this document in a manner
which is, as far as possible, objective, using information collected and compiled
by NGIH Limited. NGIH Limited considers that the contents of this document are
accurate at the time of publication, to the best of its knowledge and belief, however,
while this Report has been prepared in good faith, no representation or warranty,
express or implied, is or will be made and no responsibility or liability will be
accepted by NGIH Limited, National Grid plc, nor any company or other entity in
which National Grid plc owns (directly or indirectly) more than 15% of the issued
share capital or by any of their respective officers, employees or agents in relation
to the accuracy or completeness of the document. Users should not place any
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18

Z:
\
6634_VI
KI
NG_LI
NK\
8GI
S\
P ROJ
ECTS\
10.
5\
6634_001.
MXD

5
5
5

5

5

3

2

5

LEGEND

1

Cable Corrid or Opt
ions
Orange
P urple
Re d Line Bound ary

4

Dis t
ric tBound ary

5

Linc olns hire Wold s AONB

6

5

Vie wpoint
s

7

5
5
5

8

9

10

5
5

5

13

5

1
1

12

PROJ
ECT TI
TLE

VIKING LINK INTERCONNECTOR
DRAWI
NG TI
TLE

Rout
e Opt
ions wit
hin Eas tLind s e yDis t
ric t

I
SSUEDBY
DATE
SCALE@A3
STATUS

5

15

No di
m e
nsi
ons a
ret
o besc
al
e
df
rom t
hi
s drawi
ng.
Al
ldi
m e
nsi
ons aret
o bec
he
c
ke
donsi
t
e
.
Are
am e
asu re
m e
nt
sf
or i
ndi
c
at
i
vep u rp ose
s onl
y.

0

This d rawing m ayc ont
ain:Ord nanc e Surve ym at
e rialbype rm is s ion of Ord nanc e Surve yon be half of t
he Cont
rolle r of He r Maje s t
y’s St
at
ione ryOffic e © Crown Copyright
,
Allright
s re s e rve d .2015Re fe re nc e num be r0100031673.
OSOpe n d at
a/© Nat
uralEngland /© DEFRA/© DECC/© Englis h He rit
age .Cont
ains Ord nanc e Surv
e yd at
a© Crown c opyrightand d at
abas e right2015 |Ae rialP hot
ography-World I
m age ry:

5

T:01412229780
SHa
DRAWN
MFi
CHECKED
MFi
APPROV ED

DWG. NO. 6634_001

14

© LDADe
si
gnConsu l
t
i
ngLt
d.Qu a
l
i
t
y Assure
dt
o BSEN I
SO 9
001:20
08

5
,
0
00m
No rt
h

5

Glas gow
Se pt
e m be r 2018
1:
120,
000
Draft

Sourc
e
s:Ordna
nc
eSu rve
y

19

Z:
\
6634_VI
KI
NG_LI
NK\
8GI
S\
P ROJ
ECTS\
10.
5\
6634_002.
MXD

LEGEND

5
5

Cable Corrid or Opt
ions
Orange
P urple

3

Re d Line Bound ary
Linc olns hire Wold s AONB

5
5
5
5

5

Vie wpoint
s

4

5

6

7

5

8

PROJ
ECT TI
TLE

VIKING LINK INTERCONNECTOR

5

DRAWI
NG TI
TLE

9

Rout
e Opt
ions wit
hin AONB

I
SSUEDBY
DATE
SCALE@A3
STATUS

Glas gow
Se pt
e m be r 2018
1:
60,
000
Draft

T:01412229780
SHa
DRAWN
MFi
CHECKED
MFi
APPROV ED

DWG. NO. 6634_002

0

This d rawing m ayc ont
ain:Ord nanc e Surve ym at
e rialbype rm is s ion of Ord nanc e Surve yon be half of t
he Cont
rolle r of He r Maje s t
y’s St
at
ione ryOffic e © Crown Copyright
,
Allright
s re s e rve d .2015Re fe re nc e num be r0100031673.
OSOpe n d at
a/© Nat
uralEngland /© DEFRA/© DECC/© Englis h He rit
age .Cont
ains Ord nanc e Surv
e yd at
a© Crown c opyrightand d at
abas e right2015 |Ae rialP hot
ography-World I
m age ry:

© LDADe
si
gnConsu l
t
i
ngLt
d.Qu a
l
i
t
y Assure
dt
o BSEN I
SO 9
001:20
08

2
,
5
00m
No rt
h

5

10

No di
m e
nsi
ons a
ret
o besc
al
e
df
rom t
hi
s drawi
ng.
Al
ldi
m e
nsi
ons aret
o bec
he
c
ke
donsi
t
e
.
Are
am e
asu re
m e
nt
sf
or i
ndi
c
at
i
vep u rp ose
s onl
y.
Sourc
e
s:Ordna
nc
eSu rve
y

20

Z:
\
6634_ VI
KI
NG_ LI
NK\
8GI
S\
PRO J
ECTS\
10.
5\
6634_ 003_ ENVI
RO NMENTALCO NSTRAI
NTS.
MXD

LEGEND
Cab le Cor
r
id orO p t
ions

"

O r
ange

"
"

Pur
p le

"
""

Re d Line Bound ar
y
Linc olnshir
e Wold sAO NB

"
"

Re gist
er
e d Par
k and Gar
den

"
"

Sc he d ule d Monum e nt

"
""

"
"

List
e d Build ing

"

"

Gr
ad e I

"

Gr
ad e I
I
*

"
"
"

"

SSSI
Anc ie ntWood land

"
"
"
"

"

"

"
"
"

"
"
"

"

"
"

"
"
"

"
PROJ
ECT TI
TLE

"

"

VIKING LINK INTERCONNECTOR

"
""

"
"
"

DRAWI
NG TI
TLE

Rout
e O pt
ionsand Envir
onm e nt
alConst
r
aint
s

"
"

"
"

"

"

"

"

"

"

" "
I
SSUEDBY
DATE
SCALE@A3
STATUS

"

"

"

Glasgow
Se p t
e m b e r2018
1:
75,
000
Dr
aft

T:01412229780
ME
DRAWN
MFi
CHECKED
MFi
APPROVED

DWG. NO. 6634_003
No di
me
nsi
o ns a
reto besc
al
e
df
ro m thi
s drawi
ng.
Al
ldi
me
nsi
o ns areto bec
he
c
ke
do nsi
te
.
Are
ame
asu re
me
nts f
o ri
ndi
c
ati
vepu rpo se
s o nl
y
.

"

"

0

Thisd r
awing m ay c ont
ain:O r
d nanc e Sur
ve y m at
er
ialb y p e r
m is
sion ofO r
d nanc e Sur
ve y on b e halfoft
he Cont
r
olle rofHe rMaje s
t
y’
sSt
at
ione r
y O ffic e © Cr
own Cop yr
ight
,
Allr
ight
sr
e se r
ve d .2015Re fe r
e nc e num b e r
0100031673.
O SO p e n d at
a/© Nat
ur
alEngland /© DEFRA/© DECC/© English He r
it
age .Cont
ainsO r
d nanc e Sur
v
e y d at
a© Cr
own c op yr
ightand d at
ab as
e r
ight2015 | Ae r
ialPhot
ogr
ap hy -Wor
ld I
m age r
y:

©LDADe
si
gnCo nsu l
ti
ngLtd.Qu a
l
i
tyAssure
dto BSEN I
SO 9
001:20
08

2km
No r
t
h

"

So urc
e
s:Re
i
ga
teandBa
nste
adBo ro u ghCo unc
i
l

21

Z:
\
6634_VI
KI
NG_LI
NK\
8GI
S\
P ROJ
ECTS\
10.
5\
6634_ENGI
NEERI
NG_CONSTRAI
NTS.
MXD

LEGEND
Cable Corrid or Opt
ions
Orange
P urple
Re d Line Bound ary
Linc olns hire Wold s AONB
Wat
e r P ipe line Rout
e
Trit
on KnollCable Rout
e
Wat
er
Road s

PROJ
ECT TI
TLE

VIKING LINK INTERCONNECTOR
DRAWI
NG TI
TLE

Rout
e Opt
ions and Engine e ring Cons t
raint
s

I
SSUEDBY
DATE
SCALE@A3
STATUS

Glas gow
Se pt
e m be r 2018
1:
75,
000
Draft

T:01412229780
SHa
DRAWN
MFi
CHECKED
MFi
APPROVED

DWG. NO. 6634_004
No di
me
nsi
o ns a
reto besc
al
e
df
ro m thi
s drawi
ng.
Al
ldi
me
nsi
o ns areto bec
he
c
ke
do nsi
te
.
Are
ame
asu re
me
nts f
o ri
ndi
c
ati
vepu rpo se
s o nl
y
.

©LDADe
si
gnCo nsu l
ti
ngLtd.Qu a
l
i
tyAssure
dto BSEN I
SO 9
001:20
08

2km
No rt
h

0
This d rawing m ayc ont
ain:Ord nanc e Surve ym at
e rialbype rm is s ion of Ord nanc e Surve yon be half of t
he Cont
rolle r of He r Maje s t
y’s St
at
ione ryOffic e © Crown Copyright
,
Allright
s re s e rve d .2015Re fe re nc e num be r0100031673.
OSOpe n d at
a/© Nat
uralEngland /© DEFRA/© DECC/© Englis h He rit
age .Cont
ains Ord nanc e Surv
e yd at
a© Crown c opyrightand d at
abas e right2015 |Ae rialP hot
ography-World I
m age ry:

So urc
e
s:Re
i
ga
teandBa
nste
adBo ro u ghCo unc
i
l

22

