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1 Introduction

1.1 This Strategic Options Report (the “Report”) is part of the pre-application

procedures adopted by National Grid Electricity Transmission plc (“National

Grid”) for major infrastructure projects that may require an application to the

Secretary of State for development consent, with the Planning Inspectorate1

(“PINS”) being responsible for examining the application and then making a

recommendation to the relevant Secretary of State for determination.

1.2 National Grid has identified a need to extend the electricity transmission

system in the south east of England (documented in the Richborough

Connection Project Need Case dated October 2011 – the “Need Case”2). A

summary of the Need Case that explains the reasons why extension of the

electricity transmission system in the south east region is required is included

in this Report.

1.1 This Report provides an overview of the options appraisal approach that

National Grid uses to consider strategic options (the “Strategic Optioneering

Process”). In line with the Strategic Optioneering Process, National Grid

considers relevant technical, environmental, socio-economic and cost factors to

appraise options.

1.2 National Grid’s appraisal of the strategic options that were identified to resolve

the transmission system extension requirements identified for the proposed

1000MW electricity interconnector between Belgium and Great Britain (Nemo

Link®) project is documented in this Report.

1.3 This document and other information regarding the proposed transmission

project, can be found on the National Grid website at:

http://richboroughconnection.co.uk/

1 Further information is available on the National Infrastructure Planning website at
http://infrastructure.planningportal.gov.uk/

2

http://richboroughconnection.co.uk/assets/downloads/Richborough_Connection_Pr
oject_Need_Case.pdf
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1.4 This Report provides:

 An overview of National Grid’s role and obligations (Section 2).

 A summary of the Need Case (Section 3)

 An overview of National Grid’s approach to the routeing of transmission

connections (Section 4)

 An overview of the strategic options that National Grid identified for the

south east region (Section 5)

 More detailed appraisal of Potential Strategic Options (Sections 6 to 11)

 The main conclusions from National Grid’s analysis work (Section 12)

1.5 This Report also includes appendices that contain more detailed information.

The appendices provide:

 A summary of National Grid’s legal obligations (Appendix A).

 Requirements for Development Consent (Appendix B).

 An overview of technology options (Appendix C).

 An overview of the method National Grid uses to prepare lifetime cost

estimates for each Potential Strategic Option (Appendix D).

 The detailed mathematical principles used for calculating AC losses

(Appendix E).

 An overview of Environmental and Socio Economic factors that National

Grid considers as part of options appraisal and a summary of the reasons

that some factors are not included in the scope for this appraisal (Appendix

F).

 An overview of environmental and socio-economic assets considered as part

of the appraisal (Appendix G).
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 A glossary of terms and acronyms that are used in this Report (Appendix

H).

Statutory Consultees and Local Planning Authorities Engagement

1.6 As part of developing this Report National Grid consulted with the local

planning authorities potentially affected by the proposal and core stakeholder

agencies to obtain technical feedback and guidance on the work undertaken,

this included providing to them the Draft Strategic Options Report following a

workshop held in October 2012. The following organisations were consulted:

 Kent County Council;

 Canterbury District Council;

 Dover District Council;

 Shepway District Council;

 Thanet District Council;

 Swale Borough Council;

 Natural England;

 English Heritage; and

 Environment Agency.

1.7 Officers from the above organisations were invited to attend a workshop during

October 2012 at which the need for the development, the method and findings

of the appraisal were presented and key issues discussed. Attendees and those

that were invited but were unable to attend were provided with copies of the

draft report and asked to provide technical feedback and officer opinions on the

work done to date. A comprehensive schedule of the issues raised and

responses to these are set out in a table presented at Appendix H of this

report. The comments received are officers’ technical and initial responses and

do not form an official response or view of any of the organisations or planning

authorities on the options considered.

1.8 National Grid will continue to regularly review strategic options that could meet

the identified Need Case in light of changes of circumstances that could

materially affect the analysis. These include but are not limited to, technology
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developments, cost updates and changes to the connection dates of new

generators in the region.

1.9 Comments on the content and analysis included in this Report are welcome and

will be taken into account in the on-going development of the project and

future reviews.
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2 Background

2.1 A single electricity market serves the whole of Great Britain. In this

competitive wholesale market, generators and suppliers trade electricity on a

half hourly basis. Generators produce electricity from a variety of energy

sources, including coal, gas, nuclear and wind, and sell energy produced in the

wholesale market. Suppliers purchase electricity in the wholesale market and

supply to end customers.

2.2 The peak electricity demand in Great Britain is over 60 GW and occurs during

winter. The combined capacity of all generators and interconnectors connected

to and/or using the electricity transmission system is greater than this peak

demand; this excess is generally referred to as Plant Margin.

2.3 Network infrastructure is needed to ensure that electricity can be transported

from where it is generated to where it is used. The transmission system

operates at 400 kV and 275 kV and transports bulk supplies of electricity from

generating stations to demand centres. Distribution systems operate at 132 kV

and below in England and Wales, and are mainly used to transport electricity

from bulk infeed points (interface points with the transmission system) to the

majority of end customers. See Figure 2.1, below.

Figure 2.1: The electricity system from generator to consumer



8

2.4 Electricity can also be traded on the single market in Great Britain by

generators and suppliers in other European countries. Interconnectors with

transmission systems in France, Northern Ireland and the Netherlands are used

to import electricity to and/or export electricity from the transmission system.

National Grid's Role

2.5 Transmission of electricity in Great Britain requires permission by a licence

granted under Section 6(1)(b) of the Electricity Act 1989 (the "Electricity Act").

National Grid has been granted a transmission licence and is therefore bound

by legal obligations, which are primarily set out in the Electricity Act and the

transmission licence. A summary of relevant legal obligations is included in

Appendix A.

2.6 National Grid is the operator of the high voltage transmission system for Great

Britain and its offshore waters, which is known as the National Electricity

Transmission System (the "NETS"), and is the owner of the high voltage

transmission system in England and Wales.

2.7 Part of National Grid's role is to provide the contractual interface with demand

customers, generators and interconnectors that are seeking to connect to and

that are connected to the NETS.

National Grid's Existing Transmission System

2.8 The existing transmission system was developed to transport electricity in bulk

from power stations to demand centres. Much of National Grid's transmission

system was originally constructed in the 1960s. Incremental changes to the

transmission system have subsequently been made to meet increasing

customer demand and to connect new power stations and interconnectors with

other transmission systems.

2.9 National Grid's transmission system consists of approximately 7,200 km of

overhead lines and a further 700 km of underground cabling, operating at 400

kV and 275 kV. In general, 400 kV circuits have a higher power carrying

capability than 275 kV circuits. These overhead line and underground cable

circuits connect between around 340 substations forming a highly

interconnected transmission system. Further details of the transmission

system including geographic and schematic representations are published by
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National Grid annually as part of its Electricity ten Year Statement Year

Statement3.

2.10 Circuits are those parts of the system used to connect between substations on

the transmission system. The system is composed of double-circuits (in the

case of overhead lines carried on two sides of a single pylon) and single-

circuits. Substations provide points of connection to the transmission system

for power stations, distribution networks, transmission connected demand

customers (e.g. large industrial customers) and interconnectors.

Requirement for Changes to the Transmission System

2.11 Under the terms of its licence, National Grid is required to provide an efficient,

economic and co-ordinated transmission system in England and Wales. The

transmission infrastructure needs to be capable of maintaining a minimum level

of security of supply and of transporting electricity from and to customers.

National Grid is required to ensure that its transmission system remains

capable as customer requirements change.

2.12 The transmission system needs to cater for demand, generation or

interconnector changes. Customers can apply to National Grid for new or

modified connections to the transmission system; National Grid is then required

to respond to each customer application with an offer for new or modified

connection.

2.13 Recently, a large volume of applications have been made to National Grid for

connection at locations that are remote from the existing transmission system

or which are in the vicinity of parts of the transmission system that does not

have sufficient capacity available for the new connection.

2.14 Developing the transmission system in England and Wales may require one or

more statutory consents, depending on the type and scale of the project.

These may include planning permission or permitted development rights under

the Town and Country Planning Act 1990, a marine licence under the Marine

and Coastal Access Act 2009 and a Development Consent Order (DCO) under

3 http://www2.nationalgrid.com/UK/Industry-information/Future-of-
Energy/Electricity-Ten-Year-Statement/
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the Planning Act 2008. The requirement for development consent for works on

the transmission system is outlined in more detail in Appendix B.

2.15 National Grid has a key role providing a transmission system which benefits all

consumers in England and Wales. As a monopoly we are regulated by the

Office of Gas and Electricity Markets (Ofgem) on behalf of consumers and are

required to operate in accordance with our transmission licence. This includes

maintaining reliable electricity supplies and offering to connect new energy

suppliers. Where the network needs to be developed to do that, we must be

efficient, co-ordinated and economical and have regard to the desirability of

preserving amenity, in line with the duties placed on us under the Electricity

Act 1989.

2.16 Bringing forward network development proposals which meet what government

and society wants, involves careful consideration of all of these factors.

Government recognises this and for new nationally significant energy

infrastructure projects has given guidance in the form of National Policy

Statements. National Policy Statements EN-1 ‘Overarching NPS for Energy’

and EN-5 ‘Electricity Networks’ are particularly relevant to this new connection,

as explained in Appendix D.

2.17 In developing new network infrastructure proposals, National Grid is therefore

guided by the legislative and policy framework set by government on behalf of

society. We have no inherent preference for any particular connection type,

route or technology. ‘Our approach to the design and routeing of new

electricity transmission lines’ explains how we will look at cost, technical,

environmental and socio-economic considerations, and how we will consult and

listen to what people have to say about those things before deciding what type

of connection to bring forward and where.
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3 Summary of the Need Case

3.1 The electricity industry in Great Britain is undergoing unprecedented change.

Closure of coal-fired and existing nuclear power stations means significant

additional investment in new generating and interconnection capacity will be

needed to ensure existing minimum standards of security and supply are

maintained.

3.2 Interconnectors are a fundamental part of the developing European energy

infrastructure which is being developed to ensure scarce energy sources can be

shared between member states. Great Britain has an existing interconnector

capacity of 3.5GW comprised of connection to France, Northern Ireland and the

Netherlands.

3.3 Greater interconnection will not only enable the EU and UK to deliver a properly

functioning internal energy market but it will also enhance security of supply.

Further, interconnection will provide an important mechanism for responding

and managing both intermittency and excess power associated with renewable

generation.

3.4 In 2008 an application was made to connect a 1000MW (or 1GW) electricity

HVDC interconnector at Richborough, near Sandwich in Kent. The project,

named the Nemo Link® is being jointly developed by National Grid Nemo Link

Limited and Elia, the Belgian transmission system operator. In this Strategic

Options Report the joint venture partners are together referred to as the Nemo

Link®. The application requires National Grid to provide an offer of connection

which must comply with the requirements of NETS SQSS.

3.5 It is important to note that National Grid is legally required to treat the Nemo

Link® like any other party making an application for a connection to the

National Electricity Transmission System (NETS) and as such the process of

assessing strategic options is the same as that which would apply to any other

party.

3.6 The Nemo Link® project will consist of a subsea cable connected to a convertor

station and an electricity substation in each country, which will allow electricity

to flow in either direction between the two countries. In Great Britain the Nemo

Link® has proposed that landfall of the subsea cable will be at Pegwell Bay and

has submitted a planning application to locate the electricity substation and
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converter station on part of the site formerly occupied by the Richborough

Power Station. This Strategic Options Report assumes that the Nemo Link® will

obtain all necessary consents to construct the proposed substation and

converter station at the Richborough Power Station site.

3.7 The Need Case describes the current transmission system in the area as

identified in figure 3.1 below:

Figure 3.1 south east region transmission system

3.8 There is currently no electricity transmission infrastructure in the immediate

vicinity of the proposed location of the Nemo Link® at Richborough. Therefore

in order to provide a transmission connection, new transmission infrastructure

is required between Richborough and the existing transmission system, the

nearest point being located some 15-20km away.

3.9 The network in the Sussex / Kent area currently suffers from a number of

operational limitations, with the network being constrained due to the limited

capacity of the existing network (with only a single double circuit loop serving

the Kent and Sussex area which runs between Lovedean and Kemsley). These

constraints are described in more detail in Section 4.
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3.10 The connection of additional interconnection and generation in the area

requires careful assessment due to these existing issues. The following sections

of this document assess a number of potential strategic options that could

provide the Nemo Link® with a connection to the existing transmission system

whilst not exacerbating the existing operational issues.
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4 New Transmission Routes - National Grid’s Approach

4.1 National Grid has published a document4 that explains its approach to the

design and routeing of new electricity transmission lines. This document sets

out how in principle National Grid identifies the most appropriate location and

technology for any new transmission line. The approach is then specifically

tailored to the circumstances of each case.

4.2 At the initial stage (Stage 1: Strategic Options) for any project that requires a

new transmission route5, National Grid will:

i. identify feasible Strategic Options for meeting the identified transmission

system development need;

ii. appraise the Strategic Options to identify one or more preferred Strategic

Option(s) to be taken forward to the next stage of development, and

iii. consult core stakeholders about the potential Strategic Options being

considered, how they should be assessed and on the results of the options

appraisal.

4.3 National Grid refers to this iterative process as Strategic Optioneering.

National Grid’s strategic optioneering process

4.4 As part of the strategic optioneering process, National Grid will:

(1) identify potential Strategic Options for changes to the transmission system

that would meet the reinforcement need;

(2) assess whether the options identified are technically compliant with the

standards in the NETS SQSS;

4 National Grid’s approach to the design and routeing of new electricity transmission lines
http://www2.nationalgrid.com/WorkArea/DownloadAsset.aspx?id=13794

5 National Grid’s assessment of a need for transmission system development is set out in
section 3 of this SOR.
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(3) assess if any one option has some distinct benefit over other options in

order to reduce the number of options under consideration;

(4) appraise the remaining technically compliant options through options

appraisal which is a method used to compare options and analyse their

relative costs and benefits;

(5) identify one or more preferred Strategic Option(s) to be taken forward.

4.5 If the preferred Strategic Option(s) would require changes to National Grid’s

transmission system which would be regarded as a nationally significant

infrastructure project6, a project-specific Strategic Options Report (SOR) will

form part of National Grid’s pre-application consultation process. At all stages

of the Optioneering process National Grid conducts a back-check and review,

where changes in the background are considered to have consequential

impacts on any decisions made.

Identify Potential Strategic Options

4.6 In early stages, potential strategic options are identified by National Grid which

could provide the additional transmission system capacity that is needed.

When developing the initial range of options, National Grid considers possible

opportunities to enhance existing transmission system circuits and equipment

as well as options that require new transmission system infrastructure.

4.7 The options at the early stages are based upon high level strategic designs,

which are applied equally at the same level of detail to all the options identified

at this stage. As such these initial designs do not consider the very highly

detailed final designs needed to deliver and build a final complete solution.

4.8 Each potential Strategic Option that National Grid has identified is initially

assessed to ensure that it meets the reinforcement need and that the resultant

transmission system would comply with the minimum standard for security and

quality of supply defined in the NETS SQSS. National Grid will discount

potential Strategic Options which do not meet the reinforcement need or

6 As defined in the Planning Act 2008. Nationally significant infrastructure projects require a
Development Consent Order (DCO). Applications for DCOs will be decided by the Secretary of
State for Energy and Climate Change (DECC) from April 2012.
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otherwise would not meet the standards set out in the NETS SQSS. Each of

the remaining Strategic Options is then appraised with regard to its individual

technical merits.

Overview of options appraisal

4.9 The options appraisal considers relevant technical, environmental and socio-

economic issues and the costs associated with each Strategic Option.

4.10 Analysis of these factors allows National Grid to identify which option best

meets its various statutory and licence obligations.

4.11 National Grid has a statutory duty under Schedule 9 of the Electricity Act 1989

(the “1989 Act”) to develop and maintain an efficient, coordinated and

economical system of electricity transmission. It considers options for

enhancing existing transmission infrastructure before options requiring wholly

new transmission infrastructure. This is consistent with its statutory duty to

have regard to amenity under Section 38 and Schedule 9 of the 1989 Act and

promotes more sustainable development. This position is detailed in National

Grid’s Stakeholder, Community and Amenity Policy7 (the “Policy”).

4.12 In accordance with the Policy, National Grid will only propose to build new

transmission infrastructure where existing infrastructure cannot be technically

or economically upgraded to meet system security standards and regulatory

obligations. Where there is no viable existing upgrade option, National Grid will

seek to develop a solution (e.g. the installation or construction of a new circuit)

that seeks to achieve the most appropriate integration of its statutory and

licence duties and obligations.

Technical Appraisal

4.13 Each Strategic Option is appraised with regard to its technical advantages and

disadvantages. This appraisal looks at both the effects on and benefits to the

transmission system and also considers other engineering issues associated

with each Strategic Option.

7 Stakeholder Community and Amenity Policy: http://www.nationalgrid.com/NR/rdonlyres/21448661-909B-
428D-86F0-2C4B9554C30E/39991/SCADocument6_2_Final_24_2_10.pdf
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4.14 There are a number of different technologies that can be used to provide

transmission infrastructure. These technologies have different features that

affect how, when and where they can be used. The main technology options

for electricity transmission include:

(i) AC Overhead transmission lines, including the T-pylon being developed

by National Grid;

(ii) Underground AC cable circuits;

(iii) AC Gas insulated lines (GIL) and

(iv) High Voltage Direct Current (HVDC) technology.

4.15 Appendix C provides an overview of the technology options that National Grid

considers when developing high level designs for Strategic Options. This

Appendix provides a high level description of each technology, its relevant

features, capabilities and indicative unit costs.

4.16 Further information, including more detailed technical information is available

in a series of factsheets that can be found at:

http://www2.nationalgrid.com/UK/In-your-area/Projects/Richborough-

Connection/

4.17 As part of the options appraisal, National Grid assesses how each Strategic

Option could be achieved. As part of this assessment, National Grid reviews

the suitability of each of the technology options for each Strategic Option.

Technology options may be assessed as not technically viable and not

considered further in the options appraisal process. For example, for any

offshore circuits National Grid would not consider overhead line technology as

viable.

4.18 It should be noted that HVDC technology is not included as a technology option

within the options appraisal for this project. Nemo Link® investigated a number

of landfall locations for its HVDC interconnector but, as set out in the Nemo

Link® Review of Options Report, they determined that Richborough was the

most suitable converter station site given difficulties for cable routeing and
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converter station siting at Kemsley, Cleve Hill and Canterbury amongst other

locations.

4.19 An HVDC connection from Richborough to the National Electricity Transmission

System (NETS) would require two additional converter stations, one more at

the Richborough Power Station site and the other at the transmission

connection point. Given the difficulties in finding a suitable site for the Nemo

Link® HVDC converter station, as demonstrated by the Nemo Link® Review of

Options Report, as well as the significant costs of two additional HVDC

converter stations8, National Grid does not believe that, in this case, HVDC

technology offers any benefit over onshore or offshore AC cabling options.

HVDC technology is therefore not considered further in the assessment of

options in Sections 6 - 11.

4.20 National Grid develops an indicative scope of works based on each technology

option that is considered viable, for each of the Strategic Options. This scope

of works information is used as part of the option appraisal stages described in

the following paragraphs of this section.

Cost Appraisal

4.21 For each Strategic Option, costs are estimated to construct that option using

each viable technology type (overhead lines, AC cables, etc.). National Grid

estimates the capital costs9 and also the lifetime costs associated with each

option and technology. These estimates are based on the indicative scope of

works for each technology option.

4.22 National Grid’s capital cost estimates include costs for the transmission

equipment and also for the installation of that equipment. All capital cost

estimates within this Report are based on current financial year prices that are

applicable at the Report’s publication date.

4.23 The capital cost estimates are based on generalised unit costs for the key

elements of the option. The generalised unit cost information reflects recent

contract values and/or budget estimates from equipment

8 HVDC Converter costs are explained in Appendix D

9 Capital Cost includes the capital cost of system upgrades, generator connection assets and
contingent transmission works.
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manufacturers/suppliers or specialist consultants and provides a consistent

basis for preparing capital cost estimates. The capital cost estimates prepared

at this initial analysis stage are sufficiently detailed to enable comparative

economic appraisal of strategic options.

4.24 For each specific Strategic Option, operational lifetime costs of any new

transmission circuits are then estimated. Lifetime cost estimates include the

capital cost estimates and also take account of the transmission losses and

maintenance costs for transmission equipment over a 40 year lifetime. The

calculated costs for operation, maintenance and transmission losses are based

on a net present value (NPV) discount rate of 3.5%, as explained in the

summary of National Grid’s lifetime cost estimate methodology presented in

Appendix D.

Environmental Appraisal

4.25 To complete the appraisal of the environmental topic, a number of different

subtopics are considered. The information required generally relates to

receptors of national or international importance, which would be of sufficient

importance to influence decision making at the Strategic Optioneering stage.

4.26 The subtopics to be considered at this strategic stage of project development

are: Landscape and Visual, Ecology and Historic Environment. Other

environmental subtopics that it may be appropriate to consider at later stages

in project development are detailed in Appendix F.

Socio-Economic Appraisal

4.27 To complete the appraisal of the socio-economic topic a number of different

subtopics may be considered if National Grid considers that that they are

relevant to decision making at the Strategic Optioneering stage.

4.28 The socio-economic subtopic to be considered at this strategic stage of project

development is Local Economic Impact. Other socio-economic subtopics that it

may be appropriate to consider at later stages in project development are

detailed in Appendix F.



20

5 Potential Strategic Options Identified for the Richborough Connection

Limitations of the Existing Network in Kent / Sussex

5.1 The existing transmission system in the south east region is sufficient to

ensure that National Grid complies with its licence standards (NETS SQSS)10

for current levels of generation and demand.

5.2 However, the capacity of the existing network means that its ability to

facilitate additional interconnection or power generation is limited.

5.3 Figure 5.1 below shows the transmission network in the south east region

highlighting the Richborough landing point of the Nemo Link® and the existing

National Grid substations in Sussex and Kent.

Figure 5.1 Kent & Sussex Transmission System

10 Licence condition C17 (Transmission system security standard and quality of service) requires
national grid at all times to plan, develop and operate the transmission system in accordance
with the National Electricity Transmission System Security and Quality of Supply Standard
(NETS SQSS)
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5.4 The connection of circuits from Richborough to the existing transmission

system could in principle be made to any point on the existing system.

However, there are known operational restrictions within the region as shown

in Figure 5.2 below.

Figure 5.2 Transmission Boundary affecting the Richborough

Connection

5.5 If Richborough connects to the transmission system within the boundary

shown in Figure 4.2 (that is, a connection to substations at either Cleve Hill,

Canterbury North, Sellindge, Dungeness, Ninfield or Bolney), then there will

be a need for additional voltage support equipment along the south coast.

5.6 This is because if there were to be a fault on the transmission system

between Kemsley and Cleve Hill/Canterbury North then the power to supply

Canterbury North would have to travel all the way along the south coast from

Lovedean.

5.7 The effect of this long power flow is that the transmission voltage at Bolney,

Ninfield, Dungeness, Sellindge and Canterbury North would fall outside of the
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limits set out in the NETS SQSS and hence additional voltage support

equipment is required to stop this happening.

5.8 Connection outside of the boundary, to Kemsley substation for example, does

not trigger the requirement for voltage support equipment.

Connection Options Considered for Detailed Appraisal

5.9 The approximate onshore distances from Richborough to the nearest

transmission substations are shown below:

Onshore distances from Richborough

Canterbury North 18 km

Cleve Hill 31 km

Kemsley 48 km

Sellindge 50 km

Dungeness 65 km

Ninfield 110 km

Bolney 170 km

5.10 The two shortest connection options are to Canterbury North and Cleve Hill

however both trigger the need for additional voltage support equipment. The

next shortest connection is to Kemsley which does not require additional

voltage support equipment.

5.11 The longer connection points to Sellindge, Dungeness, Ninfield and Bolney

each trigger the need for additional voltage support equipment. These

connections would, due to their increased length, have a greater cost and

amenity impact whilst offering no benefit over connections to Canterbury

North, Cleve Hill or Kemsley. As such National Grid does not believe that

onshore connections to Sellindge, Dungeness, Ninfield or Bolney are options

that should be considered further.

5.12 The list of onshore strategic options identified by National Grid that would

meet the Need Case are therefore:
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 An onshore connection between Richborough and Canterbury North 400 kV

substation (Strategic Option 1 – SO(1));

 An onshore connection between Richborough and Cleve Hill 400 kV

substation (Strategic Option 2 – SO(2)), and

 An onshore connection between Richborough and Kemsley 400 kV

substation (Strategic Option 3 – SO(3)).

5.13 As well as onshore routes, off-shore or subsea connections are also feasible to

a number of sites. Kemsley and Cleve Hill could be connected via an off-shore

route. However, Canterbury North is not close to the coast and therefore not

considered for an off-shore connection. Off-shore route lengths are shown in

the table below:

Off-shore distances from Richborough

Cleve Hill 54 km

Sellindge 56 km

Kemsley 67 km

Dungeness 70 km

Ninfield 120 km

Bolney 190 km

5.14 Offshore connections to Cleve Hill and Kemsley are considered. Sellindge is

also considered as it has a shorter route length than Kemsley and is similar in

length to Cleve Hill.

5.15 Dungeness and other more distant connection points are not considered. The

additional route lengths of these longer connections would add significant cost

to the connections whilst offering no benefit over the shorter connections.

5.16 The list of off-shore strategic options identified by National Grid that would

meet the Need Case are therefore:

 An off-shore connection between Richborough and Cleve Hill 400 kV

substation (Strategic Option 4 – SO(4));



24

 An off-shore connection between Richborough and Sellindge 400 kV

substation (Strategic Option 5 – SO(5)), and

 An off-shore connection between Richborough and Kemsley 400 kV

substation (Strategic Option 6 – SO(6)).

5.17 Each of the potential strategic options from Richborough are illustrated in

figure 5.3 below:

Figure 5.3 Connection Options
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Study Area

5.18 For the purposes of the environmental and socio-economic appraisals, the

broad study area, see Figure 5.4, has been defined as the area of land

between the Isle of Sheppey in the north, the A249 trunk road west of

Kemsley in the west, the waters off the coast in the north and east, and West

Hythe in the south.

Figure 5.4: Study Area

5.19 For the onshore options the Study Area is defined as the area of land between

the English Channel coast at Richborough and the A249 trunk road west of

Kemsley. To the south, this area is bounded by:

 The built-up area of Canterbury, including the Stodmarsh Special Area of

Conservation, Special Protection Area, Ramsar site and Site of Special

Scientific Interest (SSSI) will be an important constraint on the routeing of

connections to the east of Canterbury between Upstreet and Fordwich.

 The built-up areas of Faversham, Teynham and Sittingbourne.

5.20 To the north, this study area is bounded by :
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 The A253 and A299 (Thanet Way) – this effectively defines the built-up

areas of Whitstable and Herne Bay;

 The Swale Estuary west of Whitstable.

5.21 For the offshore options the study area comprises the coastal waters

extending between the Medway Estuary at Kemsley, and around the north

and east Kent coastline, to Dymchurch on the south coast.

5.22 A further study area has been defined relating to the onshore elements of the

Richborough – Sellindge offshore option and includes land between the south

coast and existing Sellindge substation. As Sellindge is located inland, the

subsea Richborough-Sellindge connection option would require on-shore

cabling between the subsea cable’s landing point on the south Kent coast and

Sellindge substation. The area of land that would potentially be affected may

be broadly defined by West Hythe and Folkestone in the south, and the area

surrounding the M20 between Folkestone and Sellindge in the north.

5.23 A summary of the environmental and socio-economic assets in the study

areas can be found in Appendix G.
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6 Appraisal of Strategic Option 1 – Richborough to Canterbury North
(onshore)

6.1 Strategic option (SO) 1 involves a new transmission connection between

Richborough and the existing Canterbury North substation, a distance of

approximately 18.1 km. shown in figure 6.1.

Figure 6.1 Option 1 Canterbury North

6.2 There are 3 technology options considered by National Grid for making the

new transmission connection, namely:

(a) AC Overhead Line

(b) AC Underground cable

(c) AC Gas insulated line (GIL)
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6.3 Each option assumes that the Nemo Link® is located at Richborough and that

an overhead line, underground cable or GIL connection is made from that

point to Canterbury North.

6.4 As well as the new transmission connection other additional infrastructure is

required to ensure that the transmission system continues to meet the

technical standards set out in the NETS SQSS. The additional infrastructure

required for this option is set out below:

 A new transmission substation at Richborough;

 Substation works at Canterbury North substation, and

 Voltage support equipment at Bolney, Ninfield and Richborough.

6.5 A new substation would be required at Richborough proposed as part of the

Nemo Link® planning application in order to provide an interface between the

Nemo facility and the transmission system. This is common across each of the

Strategic Options.

6.6 At Canterbury North, only minor works would be required at the substation to

facilitate the connection of the new circuits.

6.7 In addition, 3 sets of voltage support equipment would be required at Bolney,

Ninfield and at Richborough because, as explained in paragraph 5.5, a

connection to Canterbury North triggers voltage issues in the region.
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Item Need Cost

OHL AC Cable GIL

At Richborough, new
substation

Connect
interconnector

£50m

At Canterbury North
substation works

Connect
interconnector

£3m

Voltage Support
Equipment at
Richborough, Bolney &
Ninfield

Voltage support
along the south
coast

£87.3m

New Circuits OHL AC Cable GIL

Richborough –
Canterbury North
(18.1 km)

Connect
interconnector

£27.2m £159.3m £244.4m

Total Capital Cost
£168m £300m £385m

Table 6.1 – SO1 Capital Cost Summary

6.8 The capital cost estimates of the transmission circuit and associated works for

SO1 have been estimated and included in Table 6.1.

Lifetime Cost

6.9 The lifetime cost of the proposed transmission circuit is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works or voltage support equipment.

SO1a

OHL

SO1b

U/G

SO1c

GIL

Capital Cost of New
Circuits

£27.2m £159.3m £244.4m

NPV of Cost of Losses
over 40 years

£14m £7.0m £4.8m

NPV of Operation &
Maintenance Costs over
40 years

£0.8m £1.7m £0.80m

Lifetime Cost of New
Circuits 11 £42m £168m £250m

Table 6.2 – SO1 Lifetime Cost Summary

11 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix D. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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6.10 The analysis shows that by including the lifetime cost of transmission losses

and maintenance that for SO1 an overhead line has lower overall lifetime

costs than either an underground cable or GIL solution.

SO1a (overhead line) – Environmental Appraisal

Landscape and Visual Appraisal

6.11 The Kent Downs AONB lies to the south of the proposed connection, and

therefore there would be no direct effects on the AONB. Although there would

be potential for the overhead line to be seen from more elevated locations

within the AONB, it would be unlikely to affect the wider setting of the AONB.

6.12 The North Kent Plain National Character Area is an open, low and gently

undulating landscape with a lack of hedgerows and trees. The description of

this National Character Area sets out that in some areas views are already

dominated by pylons. The overhead line proposed by SO1a would pass

through the North Kent Plain and could further affect the underlying

landscape character.

6.13 The North Downs National Character Area lies a considerable distance south

of the proposed overhead line and therefore would not be directly affected by

SO1a. However, the proposed overhead line would potentially be visible in the

distance from higher vantage points within that character area.

6.14 The North Downs Way National Trail lies entirely to the south of the proposed

overhead line connection and therefore it would not be directly affected by

SO1a. The proposed overhead line may be visible in the distance from more

elevated locations on the trail.

6.15 SO1a has the potential to affect the visual amenity of residents in a number

of settlements adjacent to its route given the dispersed settlement pattern of

the area. There is the potential for effects on visual amenity in particular on

the approaches to Canterbury North substation where there are already

several overhead lines, and in those settlements close to the existing 132kV

overhead line between Richborough and Canterbury.

6.16 The effects on the landscape and on visual amenity could be mitigated by the

selection of a preferred route corridor and by the siting of towers and
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overhead lines at the detailed design stage. A range of other mitigation

measures are available including screen planting, use of low height towers,

and potential removal of the existing 132kV overhead line. If proposed

undergrounding sections of the existing 132kV or proposed 400kV overhead

line would also limit the effects on landscape character and views.

6.17 While it should be possible to reduce the effects on the landscape and visual

amenity, some residual effects may remain. The degree of these effects and

potential mitigation measures will be considered further at the next stages of

assessment if this option is taken forward.

Historic Environment Appraisal

6.18 SO1a is unlikely to have any significant effect on the World Heritage Site of

Canterbury, although there may be potential for effects upon its setting in

distant views.

6.19 There is unlikely to be any significant direct effect on the Scheduled

Monument of the Saxon Shore fort, Roman port and associated remains at

Richborough, although there may be potential for effect upon setting in

distant views.

6.20 SO1a has the potential for effects on the setting of the Scheduled Monument

of Sarre Anglo-Saxon cemetery.

6.21 There is potential for effects upon the setting of Minster Conservation Area

which includes a concentration of listed buildings, including the Grade 1 listed

Minster Church.

6.22 There would be similar potential effects upon the setting of Monkton

Conservation Area, which has a concentration of listed buildings including a

Grade 1 listed church.

6.23 SO1a has the potential to have effects on the setting of one or more of a

group of nine conservation areas including Upstreet, Chislet, Hoath, Ford,

Boyden Gate, Highstead and others.

6.24 Westbere Conservation Area with its concentration of listed buildings and

Grade I listed church, would be unlikely to be affected by SO1a.
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6.25 Sturry Conservation Area, including its listed buildings and Grade I listed

church, is unlikely to be significantly affected, although there is some

potential for effects on setting.

6.26 In addition to the above, there is also potential for effects on as yet

unidentified archaeology related to tower sites and access routes.

6.27 In mitigation, careful route alignment and siting of towers should minimise

effects on settings of most heritage assets. However, with existing overhead

lines passing through the area, there is scope for further effects on the setting

of heritage assets at the eastern end of the route and in the

Upstreet/Chislet/Hoath areas.

Ecological Appraisal

6.28 SO1a will not directly affect the designated area of the Thanet Coast and

Sandwich Bay Ramsar, SPA and SSSI and the Thanet Coast SAC and

Sandwich Bay SAC, which lie due east of the proposed Nemo Link® site at the

former Richborough power station site. However, there is potential for effects

on migratory birds (collision risk) that are a qualifying feature of the

designation.

6.29 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO1a therefore gives rise to

potential loss of habitat and potential effects on migratory birds (collision risk)

that are a qualifying feature of the designation.

6.30 SO1a has the potential to cause loss of habitat, hydrological and pollution

impacts during construction, in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however, it is considered that a connection would

not be routed directly through this designated site. There is potential for

effects on migratory birds (collision risk) that are a qualifying feature of the

designation.

6.31 Blean Complex SAC SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI could be affected by habitat loss, depending on the

location of the route and towers in that location.
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6.32 Given the European status of some of the sites, it will be necessary to

demonstrate that any scheme does not have an adverse effect on the

integrity of the constituent qualifying habitats and populations.

6.33 In mitigation, careful overhead line route alignment and siting of towers

should avoid ecological effects on Ramsar/SPA/SAC sites and SSSI woodland.

Construction management at Richborough should minimise the potential for

effects on Ramsar/SPA/SAC and SSSI sites.

SO1a Socio-economic Appraisal

6.34 With the exception of limited land take from the proposed energy park on the

remaining land at the former Richborough power station site, SO1a would not

affect any major areas of economic activity or tourism assets of national

importance.

SO1b (underground cable) – Environmental Appraisal

Landscape and Visual Appraisal

6.35 As SO1b involves an underground cable, it is not likely to have any landscape

or visual effects on the North Downs AONB, the Greater Thames Estuary

National Character Area, North Downs National Character Area, nor the North

Downs Way National Trail.

6.36 As the route passes through the North Kent Plain National Character Area,

there would be temporary effects on landscape character during the

construction phase. There is the potential for some longer terms effects

associated with the loss of woodland strips and hedgerow trees on the

approaches to Canterbury and throughout the character area dependant on

the cable route selected and potential mitigation measures.

6.37 During the construction phase, SO1b has the potential to have temporary

effects on the visual amenity of local settlements.

6.38 In mitigation, careful routeing of cables and the management of construction

activity should minimise landscape and visual effects.

Historic Environment Appraisal
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6.39 Canterbury World Heritage Site is unlikely to be affected by SO1b.

6.40 The study area includes conservation areas at Minster, Monkton, Upstreet,

Chislet, Hoath, Westbere, with Grade 1/2* listed buildings present in some of

these areas. Settings of heritage assets could be affected in some of these

areas during the construction period.

6.41 The construction swathe associated with this option has the potential to affect

as yet unidentified archaeology along the route length.

6.42 In mitigation, careful routeing of the cable and construction management

should minimise potential for effects on unidentified archaeology and

temporary effects on the settings of heritage assets.

Ecological Appraisal

6.43 SO1b will not directly affect the designated area of the Thanet Coast and

Sandwich Bay Ramsar, SPA and SSSI, and the Thanet Coast SAC and

Sandwich Bay SAC, which lie due east of the Richborough site.

6.44 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO1b therefore gives rise to

potential loss of habitat in this area.

6.45 SO1b has the potential to cause loss of habitat, hydrological and pollution

impacts during construction in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however it is considered that a connection would

not be routed directly through this designated site.

6.46 Blean Complex SAC SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI, could be affected by habitat loss, depending on the

location of the cable route in that location and potential mitigation measures.

6.47 In mitigation, construction management at Richborough should minimise the

potential for effects on nearby Ramsar/SPA/SAC and SSSI sites. Careful

cable routeing could reduce effects on other designated areas.
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SO1b Socio-economic Appraisal

6.48 With the exception of limited landtake from the proposed energy park on the

remaining land at the former Richborough power station site, the option

would not affect any major areas of economic activity or tourism assets of

national importance.

SO1c (GIL) – Environmental Appraisal

Landscape and Visual Appraisal

6.49 The landscape and visual effects of SO1c would be similar to those of SO1b,

though the cable swathe could be somewhat narrower, and would mainly

relate to the temporary effects of construction on the landscape and local

communities. There is the potential for some longer term effects associated

with loss of woodland strips and hedgerow trees dependant on the cable route

selected and potential mitigation measures.

6.50 Careful routeing of cables and the management of construction activity should

minimise landscape effects.

Historic Environment Appraisal

6.51 The Historic Environment impacts of SO1c would be similar to those of SO1b.

6.52 The study area includes conservation areas at Minster, Monkton, Upstreet,

Chislet, Hoath, Westbere, with Grade 1/2* listed buildings present in some of

these areas. Settings of heritage assets could be affected in some of these

areas during the construction period. There is also potential for effects on as

yet unidentified archaeology along the route length, though the cable swathe

would be somewhat narrower.

6.53 In mitigation, careful routeing of the cable and construction management

should minimise potential for effects on unidentified archaeology and

temporary effects on the settings of heritage assets.

Ecological Appraisal

6.54 The ecological impacts of SO1c would be similar to those of SO1b.
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6.55 SO1c will not directly affect the designated area of the Thanet coast and

Sandwich Bay Ramsar, SPA and SSSI and the Thanet Coast SAC and

Sandwich Bay SAC, which lie due east of the Richborough site. A small part of

the designated area of Sandwich Bay to Hacklinge Marshes SSSI lies to the

north of the Richborough site with potential for indirect effects on habitats

and species.

6.56 Blean Complex SAC SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI, could be affected by habitat loss, depending on the

location of the cable route in that location and potential mitigation measures.

6.57 Construction management at Richborough should minimise potential for

effects on nearby Ramsar/SPA/SAC and SSSI sites. Careful GIL routeing

could reduce effects on designated areas and the cable swathe would be

narrower than that for SO1b.

SO1c Socio-economic Appraisal

6.58 With the exception of limited landtake from the proposed energy park on the

remaining land at the former Richborough power station site, the option

would not affect any major areas of economic activity or tourism assets of

national importance.
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7 Appraisal of Strategic Option 2 – Richborough to Cleve Hill (onshore)

7.1 Strategic option (SO) 2 involves a new transmission connection between

Richborough and Cleve Hill, a distance of approximately 31.5 km as shown in

figure 7.1.

Figure 7.1 Option 2 Cleve Hill

There are 3 technology options available for this transmission connection, namely:

(a) AC Overhead Line

(b) AC Underground cable

(c) AC Gas insulated line (GIL)

7.2 Each option assumes that the Nemo Link® is located at Richborough and that

an overhead line, underground cable or GIL connection is made from there to

Cleve Hill.
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7.3 As well as the new transmission connection some additional infrastructure is

required to ensure that the transmission system continues to meet the

technical standards set out in the NETS SQSS. The additional infrastructure

required for this option is set out below:

 A new transmission substation at Richborough;

 Substation works at the existing substation at Cleve Hill, and

 Voltage support equipment at Richborough, Ninfield and Bolney.

7.4 A new substation would be required at Richborough proposed as part of the

Nemo Link® planning application in order to provide an interface between the

Nemo facility and the transmission system. At Cleve Hill, a substation

extension would be required to facilitate the connection of the new circuits. In

addition, voltage support equipment would be required at Richborough,

Bolney and Ninfield because, as explained in paragraph 5.5, a connection to

Cleve Hill triggers voltage issues in the region.

Item Need Cost

OHL AC Cable GIL

At Richborough, new
substation

Connect
interconnector

£50m

At Cleve Hill substation
extension works

Connect
interconnector

£11m

Voltage Support
Equipment at Cleve
Hill, Bolney & Ninfield

Voltage support
along the south
coast

£87.3m

New Circuits OHL AC Cable GIL

Richborough – Cleve
Hill (31.5 km)

Connect
interconnector

£47.3m £277.2m £425.3m

Total Capital Cost
£196m £426m £574m

Table 7.1 SO2 Capital Cost Summary

7.5 The capital cost estimates of the transmission circuit and associated works for

SO2 have been estimated and included in Table 7.1.
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Lifetime Cost

7.6 The lifetime cost of the proposed transmission circuit is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works or voltage support equipment

SO2a

OHL

SO2b

U/G

SO2c

GIL

Capital Cost of New
Circuits

£47.3m £277.2m £425.3m

NPV of Cost of Losses
over 40 years

£24.3m £12.6m £8.4m

NPV of Operation &
Maintenance Costs over
40 years

£1.4m £2.9m £1.4m

Lifetime Cost of New
Circuits 12 £73m £293m £435m

Table 7.2 – SO2 Lifetime Cost Summary

7.7 The analysis shows that by including the lifetime cost of transmission losses

and maintenance that for SO2 an overhead line has lower overall lifetime

costs than either an underground cable or GIL solution.

SO2a (overhead line) – Environmental Appraisal

Landscape and Visual Appraisal

7.8 The Kent Downs AONB lies to the south of the proposed connection, and

therefore there would be no direct effects on the AONB. While there would be

potential for the overhead line to be seen from more elevated locations within

the AONB, it would be unlikely to affect the wider setting of the AONB.

7.9 SO2a proposes a new overhead line and additional substation infrastructure in

the Greater Thames Estuary National Character Area. These elements could

12 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix Z. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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affect this predominantly flat, low-lying landscape and its sense of

remoteness and wilderness.

7.10 A connection to Cleve Hill would require an extension to the existing

substation, and such works in themselves could have long-term impacts on

the character and appearance of the local landscape which lies within the

Greater Thames Estuary National Character Area.

7.11 SO2a would also affect the open, low and gently undulating landscape of the

North Kent Plain National Character Area. Loss of woodland would be difficult

to avoid north of Canterbury. There is the potential for effects on the

landscape, where the existing overhead lines cross the character area.

7.12 There would be no direct effects on the North Downs National Character Area,

or the North Downs Way National Trail. No effects are anticipated in respect

of the setting of such designations, but the overhead line may be visible from

more elevated positions in some locations in both.

7.13 Given the scattered settlement pattern, there would be potential for effects on

visual amenity throughout the area, particularly in the east and in those

settlements close to the existing 132kV overhead line between Richborough

and Canterbury and the existing 400kV overhead line between Canterbury

and Cleve Hill. The extent of effects on visual amenity would be greater than

that associated with SO1a.

7.14 The effects on the landscape and on visual amenity could be mitigated in part

by the selection of a preferred route corridor and by the siting of towers and

overhead lines at the detailed design stage. A range of other mitigation

measures are available including screen planting, use of low height towers,

and potential removal of the existing 132kV overhead line. If proposed

undergrounding sections of the existing 132kV or proposed 400kV overhead

line would also limit the effects on landscape character and views.

7.15 While it should be possible to reduce the effects on the landscape and visual

amenity, some residual effects may remain. The degree of these effects and

potential mitigation measures will be considered further at the next stage of

assessment if this option is taken forward.

Historic Environment Appraisal
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7.16 SO2a is unlikely to have any significant effect on the World Heritage site of

Canterbury, although there may be some potential for effects upon setting in

distant views. Similarly, it is unlikely to significantly directly affect the

Scheduled Monument of the Saxon Shore fort, the Roman port and associated

remains at Richborough, although there is some potential for effects upon

setting in distant views.

7.17 SO2a has the potential to affect the setting of the Scheduled Monument of

Sarre Anglo-Saxon cemetery. There would be likely to be similar effects on

the settings of Minster Conservation Area (including listed buildings and

Grade I Minster Church), Monkton Conservation Area (including listed

buildings and Grade I church), and the group of nine conservation areas

including Upstreet, Chislet, Hoath, Ford, Boyden Gate, Highstead and others.

7.18 Westbere conservation area, Sturry Conservation Area, and Tyler Hill

conservation area would be unlikely to be affected by SO2a.

7.19 SO2a is unlikely to affect the Scheduled Monument of Thornden Wood bowl

barrows, though there is some potential for effects on setting. Similarly, the

group of six conservation areas (Dargate, Fostal, Hernhill, Goodnestone,

Culmers and Graveney) would be unlikely to be directly affected, although

there is some potential for effects upon the setting of Dargate and Graveney

conservation areas and Grade 1 listed building.

7.20 The setting of the Scheduled Monument of Graveney Marshes medieval

salterns may be affected.

7.21 There is also potential for effects on as yet unidentified archaeology related to

tower sites and access routes.

7.22 Careful route alignment and siting of towers should minimise effects on

settings of heritage assets and on unidentified archaeology although some

residual effects may remain, particularly regarding conservation areas at the

eastern end of the route.

Ecological Appraisal

7.23 SO2a will not directly affect the designated area of the Thanet coast and

Sandwich Bay Ramsar SPA and SSSI and the Thanet Coast SAC and Sandwich
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Bay SAC, which lie due east of the Richborough site. However, there is

potential for effects on migratory birds (collision risk) that are a qualifying

feature of the designation.

7.24 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO2a therefore gives rise to

potential loss of habitat and potential for effects on migratory birds (collision

risk) that are a qualifying feature of the designation.

7.25 SO2a has the potential to cause loss of habitat, hydrological and pollution

impacts during construction, in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however, it is considered that a connection would

not be routed directly through this designated site. There is potential for

effects on migratory birds (collision risk) that are a qualifying feature of the

designation.

7.26 Blean Complex SAC, East Blean Wood SSSI and West Blean and Thornden

Woods SSSI could be affected through habitat loss, depending on the location

of the route and towers in that location and potential mitigation measures.

7.27 The proposed overhead line could oversail parts of the designated area of the

Swale SPA and Ramsar site, notably to the north of Waterham. There is

potential for habitat loss related to tower sites and access routes. There is

also potential for effects on migratory birds (collision risk) that are a

qualifying feature of the designation.

7.28 Construction management at Richborough and in the vicinity of Cleve Hill

should minimise potential for effects on Ramsar/SPA/SAC and SSSI sites.

Careful overhead line routeing could reduce, but may not avoid, effects on the

Swale designated area.

SO2a Socio-economic Activity Appraisal

7.29 With the exception of limited landtake from the proposed energy park on the

remaining land at the former Richborough power station site, the option

would not affect any major areas of economic activity or tourism assets of

national importance.
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SO2b (underground cable) – Environmental Appraisal

Landscape and Visual Appraisal

7.30 SO2b would have no direct effects on the Kent Downs AONB, and given that

this option involves underground cables, it would be unlikely to affect views

from or the setting of the AONB.

7.31 There would be temporary effects on the landscape of the Greater Thames

Estuary National Character Area during construction. A connection to Cleve

Hill would require an extension to the existing substation, and such works in

themselves could have long-term impacts on the character and appearance of

the local landscape which lies within the Greater Thames Estuary National

Character Area.

7.32 SO2b would have temporary effects on the landscape of the North Kent Plain

National Character area during construction. It may be difficult to avoid loss

of woodland and loss of hedgerow trees throughout which could have long

term effects.

7.33 There would be no direct effects on the North Downs National Character Area,

and the development would be unlikely to affect views from or the setting of

the character area. Similarly there would be no direct effects on the North

Downs Way National Trail, and the development would be unlikely to affect

views from or the setting of the National Trail.

7.34 Construction of the cable routes for SO2b could have temporary effects on the

visual amenity of local settlements.

7.35 The main issues are likely to relate to the effect of additional infrastructure at

Cleve Hill substation and temporary effects of construction on the landscape

and local communities along the whole route. The degree of these effects and

potential mitigation measures will be considered further at the next stages of

assessment if this option is taken forward. Elsewhere, careful routeing of

cables and the management of construction activity should minimise

landscape and visual effects.

Historic Environment Appraisal
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7.36 SO2b would be unlikely to affect Canterbury World Heritage site. Similarly, it

would be unlikely to directly affect the Scheduled Monument of the Saxon

Shore fort, the Roman port and associated remains at Richborough; the

Scheduled Monument of Sarre Anglo-Saxon cemetery; Minster conservation

area (with listed buildings and Grade I Minster Church); Monkton

Conservation Area (with listed buildings and Grade I church); Westbere

conservation area (with listed buildings and Grade I church); Sturry

conservation area (with listed buildings and Grade I church); Tyler Hill

conservation area; or the Scheduled Monument of Thornden Wood bowl

barrows.

7.37 The group of nine conservation areas including Upstreet, Chislet, Hoath, Ford,

Boyden Gate, Highstead and others, would be unlikely to be significantly

affected, although there is some potential for temporary effects on setting

during construction.

7.38 There is the potential for direct/indirect affects on the setting of the

Scheduled Monument of Graveney Marshes medieval salterns dependant on

the route of the cable in this location.

7.39 The group of six conservation areas (Dargate, Fostal, Hernhill, Goodnestone,

Culmers and Graveney) would be unlikely to be directly affected by SO2b,

although there could be some temporary effects on setting during

construction.

7.40 There is also potential for effects on as yet unidentified archaeology along the

route length. SO2b would have greater effects than SO2c due to the greater

width of cable swathe and disturbed ground.

7.41 In mitigation, careful routeing of the cable and construction management

should minimise the potential for effects on unidentified archaeology and

temporary effects on the settings of heritage assets.

Ecological Appraisal

7.42 SO2b will not directly affect the designated area of the Thanet coast and

Sandwich Bay Ramsar, SPA and SSSI site, and the Thanet Coast SAC and

Sandwich Bay SAC which lie due east of the Richborough site.
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7.43 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO2b therefore gives rise to

potential loss of habitat.

7.44 SO2b has the potential to cause loss of habitat, hydrological and pollution

impacts during construction, in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however, it is considered that a connection would

not be routed directly through this designated site

7.45 Blean Complex SAC, SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI, could be affected through habitat loss, depending on

the location of the cable route and potential mitigation measures.

7.46 The cable route could potentially cross part of the designated area of the

Swale SPA, Ramsar, SSSI, to the north of Waterham with potential for habitat

loss.

7.47 Construction management should minimise potential for effects on nearby

Ramsar/SPA/SAC, SSSI sites. Careful cable routeing could reduce effects on

some, but potentially not all, of the designated areas. At this stage it is

assumed that, because of its extent, it may not be possible to avoid impacts

on part of the Swale designated areas and that residual impacts on this site

may remain, SO2b would have greater effects than SO2c due to the greater

width of cable swathe and disturbed ground.

SO2b Socio-economic Activity Appraisal

7.48 With the exception of limited land take from the proposed energy park on the

remaining land at the former Richborough power station site, the option

would not affect any major areas of economic activity or tourism assets of

national importance.



46

SO2c (GIL) – Environmental Appraisal

Landscape and Visual Appraisal

7.49 SO2c would have similar landscape effects as SO2b, with the main issues

likely to relate to the effect of additional infrastructure at Cleve Hill and

temporary effects of construction on the landscape and local communities

along the whole route. Without mitigation, there could be some longer term

effects associated with loss of woodland strips and hedgerow trees to

accommodate the cable swathe, though this would be narrower than that

associated with SO2b. This would mainly affect the area to the north of

Canterbury.

7.50 A connection to Cleve Hill would require an extension to the existing

substation, and such works in themselves could have long-term impacts on

the character and appearance of the local landscape which lies within the

Greater Thames Estuary National Character Area.

7.51 Construction of the cable routes for SO2c could have temporary effects on the

visual amenity of local settlements.

7.52 The main issues are likely to relate to the effect of additional infrastructure at

Cleve Hill substation and temporary effects of construction on the landscape

and local communities along the whole route. The degree of these effects and

potential mitigation measures will be considered further at the next stage of

assessment if this option is taken forward. Elsewhere, careful routeing of

cables and the management of construction activity should minimise

landscape and visual effects.

Historic Environment Appraisal

7.53 SO2c would have similar effects on Historic Environment as SO2b, though the

effects on unidentified archaeology would be less due to the reduced width of

the cable construction swathe.

7.54 GIL routeing should be able to minimise the potential for effects on

unidentified archaeology potential and, coupled to good construction

management, should minimise temporary effects on the setting of

Conservation Areas and related heritage assets.
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Ecological Appraisal

7.55 SO2c would have similar effects on ecology as SO2b, though habitat loss

would be less due to the reduced width of construction swathe.

7.56 Construction management should minimise potential for effects on nearby

Ramsar/SPA/SAC/SSSI sites. Careful GIL routeing could reduce effects on

some, but potentially not all, of the designated areas. At this stage it is

assumed that, because of its extent, it may not be possible to avoid impacts

on part of the Swale designated areas. It is predicted at this stage that

residual impacts on this site may remain.

SO2c Socio-economic Activity Appraisal

7.57 With the exception of limited landtake from the proposed energy park at

Richborough, the option would not affect any major areas of economic activity

or tourism assets of regional or national importance.
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8 Appraisal of Strategic Option 3 – Richborough to Kemsley (onshore)

8.1 Strategic option (SO) 3 involves a new transmission connection between

Richborough and Kemsley, a distance of approximately 48 km. as shown in

figure 8.1.

Figure 8.1 Option 3 Kemsley

8.2 There are 3 technology options available for this transmission connection,

namely:

(a) AC Overhead Line

(b) AC Underground cable

(c) AC Gas insulated line (GIL)

8.3 Each option assumes that the Nemo Link® is located at Richborough and that

an overhead line, underground cable or GIL connection is made from there to

Kemsley.
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8.4 As well as the new transmission connection some additional infrastructure is

required to ensure that the transmission system continues to meet the

technical standards set out in the NETS SQSS. The additional infrastructure

required for this option is set out below:

 A new transmission substation at Richborough, and

 Modification of the existing substation at Kemsley to a double busbar

design.

8.5 A new transmission substation proposed as part of the Nemo Link® planning

application would be required at Richborough in order to provide an interface

between the Nemo facility and the transmission system. This would be

smaller in size than that required for SO1, SO2, SO4 and SO5, as SO3 does

not require voltage support equipment to be located at Richborough. At

Kemsley, substantial substation works would be required to facilitate the

connection of the new circuits. This work would be contained within the

existing substation compound.

8.6 In contrast to SO1, SO2, SO4 and SO5, a connection to Kemsley does not

require voltage support equipment at Richborough, Bolney and Ninfield

because, it does not create the voltage issues explained in paragraph 5.5.

Item Need Cost

At Richborough,
new substation

Connect
interconnector

OHL AC Cable GIL

£15m

At Kemsley
substation
extension works

Connect
interconnector

£20.6m

Voltage Support
Equipment

Voltage support
along the south
coast

Not Required

New Circuits OHL AC Cable GIL

Richborough –
Kemsley (46 km)

Connect
interconnector

£69m £410.8m £621m

Total Capital Cost
£105m £446m £657m

Table 8.1 - Option SO3 Capital Costs
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8.7 The capital cost estimates of the transmission circuit and associated works for

SO3 have been estimated and included in Table 8.1.

Lifetime Cost

8.8 The lifetime cost of the proposed transmission circuit is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works.

SO3a

OHL

SO3b

U/G

SO3c

GIL

Capital Cost of New
Circuits

£69m £410.8m £621m

NPV of Cost of Losses
over 40 years

£36.0m £27.7m £12.0m

NPV of Operation &
Maintenance Costs over
40 years

£2.0m £4.5m £2.0m

Lifetime Cost of New
Circuits 13 £107m £443m £635m

Table 8.2 – SO3 lifetime Cost Summary

8.9 The analysis shows that by including the lifetime cost of transmission losses

and maintenance that for SO3 an overhead line has lower overall lifetime

costs than either an underground cable or GIL solution.

SO3a (overhead line) – Environmental Appraisal

Landscape and Visual Appraisal

8.10 SO3a would have no direct effects on the Kent Downs AONB. There is

potential for the overhead line to be visible in views from high points in the

AONB, but it would be unlikely to affect the setting of the AONB.

8.11 SO3a could affect the predominantly flat, low-lying landscape of the Greater

Thames Estuary National Character Area and its sense of remoteness and

13 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix Z. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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wilderness. There is the potential for effects on the landscape where the

existing overhead line crosses the character area.

8.12 The greater distance of the overhead line associated with this option would

affect the open, low and gently undulating landscape of the North Kent Plain

National Character Area.

8.13 SO3a would have no direct effects on the North Downs National Character

Area. There is potential for the overhead line to be visible from high points in

the character area, but it is unlikely to affect the setting of the area.

8.14 This option would have no direct effects on the North Downs Way National

Trail or its setting. There would be potential for the overhead line to be visible

in views from high points on the Trail.

8.15 Given the settlement pattern there would be potential for effects upon visual

amenity throughout the area particularly in the east of the study area and in

the vicinity of Oare, Conyer and Kemsley, which are close to the existing

132kV overhead line between Richborough and Canterbury and the existing

400kV overhead line between Canterbury and Kemsley. The extent of effects

on visual amenity would be greater than that associated with SO1a or SO2a.

8.16 The effects on the landscape and on visual amenity could be mitigated in part

by the selection of a preferred route corridor and by the siting of towers and

overhead lines at the detailed design stage. A range of other mitigation

measures are available including screen planting, use of low height towers,

and potential removal of the existing 132kV overhead line. If proposed

undergrounding sections of the existing 132kV or proposed 400kV overhead

line would also limit the effects on landscape character and views.

8.17 While it should be possible to reduce the effects on the landscape and visual

amenity, some residual effects may remain. The degree of these effects and

potential mitigation measures will be considered further at the next stages of

assessment if this option is taken forward.

Historic Environment Appraisal

8.18 SO3a would be unlikely to affect Canterbury World Heritage site, although

there may be some potential for effects upon setting in distant views.
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Similarly, the Scheduled Monument of the Saxon shore fort, Roman port and

associated remains at Richborough would be unlikely to be directly affected,

although there may be some potential for effects upon setting in distant

views.

8.19 SO3a would potentially affect the setting of the Scheduled monument of Sarre

Anglo-Saxon cemetery. There would potentially be similar effects, in respect

of Minster Conservation Area (including listed buildings and Grade I Minster

Church), Monkton Conservation Area (including listed buildings and Grade I

church), and the group of nine conservation areas including Upstreet, Chislet,

Hoath, Ford, Boyden Gate, Highstead and others.

8.20 Westbere Conservation Area (including listed buildings and Grade I church),

Sturry Conservation Area (including listed buildings and Grade I church), and

Tyler Hill Conservation Area would be unlikely to be affected. Other Historic

Environment assets that are unlikely to be affected include: the Scheduled

monument of St Saviours Abbey, Faversham; the Scheduled Monument of

Oare Gunpowder Works; the Scheduled Monument of Muston Old Church;

Kemsley Church (Grade I); Sittingbourne Conservation Area (including listed

buildings – several Grade I), and Iwade Church (Grade I).

8.21 The Scheduled monument of Thornden Wood bowl barrows would be unlikely

to be directly affected by SO3a, although there is some potential for effects

on setting. Similarly SO3a would be unlikely to directly affect the group of six

conservation areas (Dargate, Fostal, Hernhill, Goodnestone, Culmers and

Graveney); Faversham Conservation Area (including listed buildings – several

Grade I); Teynham Church (Grade I); nor St Giles Church near Bax (Grade I).

However, in all these cases there is some potential for effects on setting.

8.22 The setting of the Scheduled Monument of Graveney Marshes medieval

salterns and the Scheduled Monument of Castle Rough Medieval moated site

may be affected.

8.23 There is potential for SO3a to have adverse effects on the setting of the

concentration of listed buildings (including Grade I listed buildings) at Oare.

8.24 Careful overhead line route alignment and siting of towers should minimise

effects on settings of some heritage assets.
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Ecological Appraisal

8.25 SO3a will not directly affect the designated area of the Thanet coast and

Sandwich Bay Ramsar, SPA and SSSI, and the Thanet Coast SAC and

Sandwich Bay SAC, which lie due east of the Richborough site. However,

there is potential for effects on migratory birds (collision risk) that are a

qualifying feature of the designation.

8.26 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO3a therefore gives rise to

potential loss of habitat and potential effects on migratory birds (collision risk)

that are a qualifying feature of the designation.

8.27 SO3a has the potential to cause loss of habitat, hydrological and pollution

impacts during construction, in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however, it is considered that a connection would

not be routed directly through this designated site. There is potential for

effects on migratory birds (collision risk) that are a qualifying feature of the

designation.

8.28 Blean Complex SAC SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI, could be affected by habitat loss, depending on the

location of the route and towers.

8.29 The proposed overhead line could oversail several parts of the designated

area of the Swale SPA, Ramsar, and SSSI. There is potential for habitat loss

related to tower sites and access routes notably between Faversham and

Kemsley and to the north of Waterham. There is also potential for effects on

migratory birds (collision risk) that are a qualifying feature of the designation.

8.30 Construction management at Richborough and Kemsley should minimise

potential for effects on Ramsar/SPA/SAC and SSSI sites. Careful overhead

line routeing could reduce, but may not avoid, effects on the Swale

designated area.

S03a Socio-economic Activity Appraisal
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8.31 With the exception of limited land take from the proposed energy park at

Richborough, the option would not affect any major areas of economic activity

or tourism assets of regional or national importance.

SO3b (underground cable) – Environmental Appraisal

Landscape and Visual Appraisal

8.32 SO3b would have no direct effects on the Kent Downs AONB. It would be

unlikely to affect views from or the setting of the AONB.

8.33 There would be temporary effects on the landscape of the Greater Thames

Estuary National Character Area during construction.

8.34 There would be temporary effects on the landscape of the North Kent Plain

National Character Area during construction. There is the potential for some

longer term effects associated with the loss of woodland strips and hedgerow

trees to accommodate the cable swathe, depending on the cable route in this

location and potential mitigation measures.

8.35 There would be no direct effects on the North Downs National Character Area.

The development would be unlikely to affect views from or the setting of that

character area.

8.36 There would be no direct effects on the North Downs Way National Trail. The

development would be unlikely to affect views from or the setting of the

National Trail.

8.37 Construction of the cable routes could have temporary effects on the visual

amenity of local settlements.

8.38 Careful routeing of cables and the management of construction activity should

minimise landscape and visual effects. The scope for residual effects is

greater with this option than SO3c because of the greater width of cable

swathe.

Historic Environment Appraisal
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8.39 Being an underground solution, SO3b would be unlikely to affect the majority

of heritage assets under consideration.

8.40 SO3b would be unlikely to significantly affect the group of nine conservation

areas including Upstreet, Chislet, Hoath, Ford, Boyden Gate, Highstead and

others. However, there is some potential for temporary effects on their

setting during construction. The group of six conservation areas (Dargate,

Fostal, Hernhill, Goodnestone, Culmers and Graveney), would also be unlikely

to be affected, other that by some potential temporary effects upon setting

during construction.

8.41 There is the potential for direct/indirect affects on the setting of the

Scheduled Monuments of Graveney Marsh’s medieval salterns and Castle

Rough medieval moated site Scheduled Monument dependent on the route of

the cable in this location. The wider cable swathe associated with this option

would have a greater impact on as yet unidentified archaeology than SO3c.

8.42 Careful design of the connection at Kemsley should avoid adverse effects on

the designated site. Cable routeing should be able to minimise the potential

for effects on unidentified archaeology and, coupled with good construction

management, should minimise temporary effects on the setting of

Conservation Areas and related heritage assets.

Ecological Appraisal

8.43 SO3b will not directly affect the designated area of the Thanet coast and

Sandwich Bay Ramsar SPA and SSSI, and the Thanet Coast SAC and

Sandwich Bay SAC which lie due east of the Richborough site.

8.44 A small part of the designated area of Sandwich Bay to Hacklinge Marshes

SSSI lies to the north of the Richborough site. SO3b therefore gives rise to

potential loss of habitat.

8.45 SO3b has the potential to cause loss of habitat, hydrological and pollution

impacts during construction, in Stodmarsh SPA, SAC, Ramsar, SSSI and

National Nature Reserve; however, it is considered that a connection would

not be routed directly through this designated site



56

8.46 Blean Complex SAC SSSI, East Blean Wood SSSI, and West Blean and

Thornden Woods SSSI, could be affected through habitat loss, depending on

the location of the cable route.

8.47 The cable route could potentially cross several parts of the designated area of

the Swale SPA and Ramsar site. There is potential for habitat loss notably to

the north of Faversham and Oare and indirect effects in the Kemsley area.

8.48 Construction management at Richborough and Kemsley should minimise

potential for effects on nearby Ramsar/SPA/SAC/SSSI sites. Careful cable

routeing could reduce effects on some, but potentially not all, of the

designated areas. At this stage it is assumed that, because of its extent, it

may not be possible to avoid impacts on the Swale SPA and that residual

impacts on this site may remain.

SO3b Socio-economic Activity Appraisal

8.49 With the exception of limited land take from the proposed energy park at

Richborough, the option would not affect any major areas of economic activity

or tourism assets of regional or national importance.

SO3c (GIL) – Environmental Appraisal

Landscape and Visual Appraisal

8.50 SO3c would have similar effects on landscape and visual amenity as SO3b,

although the cable swathe would be somewhat narrower. The main issues are

likely to relate to the temporary effects of construction on the landscape and

local communities along the whole route. There is the potential for some

longer term effects associated with loss of woodland strips and hedgerow

trees to accommodate the cable swathe. This would mainly affect the area to

the north of Canterbury.

8.51 Careful routeing of cables and the management of construction activity should

minimise landscape and visual effects. The scope for residual effects is less

with this option than SO3b because of the reduced width of cable swathe.

Historic Environment Appraisal
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8.52 SO3c would have similar effects on Historic Environment as SO3b. At

Kemsley, the GIL route is likely to pass close to Castle Rough medieval

moated site Scheduled Monument with the potential for direct effects and/or

temporary effects on its setting during construction. Elsewhere there is scope

for temporary effects on the settings of some Conservation Areas and related

heritage assets. The narrower construction swathe would have a lesser

impact on as yet unidentified archaeology than SO3b.

8.53 Careful design of the connection at Kemsley should avoid adverse effects on

designated sites. GIL routeing should be able to avoid areas of known

archaeological potential and, coupled with good construction management,

should minimise temporary effects on the setting of Conservation Areas and

related heritage assets.

Ecological Appraisal

8.54 SO3c would have similar effects on ecology as SO3b. The Richborough site

lies adjacent to a SSSI and close to Thanet Coast and Sandwich Bay

Ramsar/SPA and SSSI and the Thanet Coast SAC and Sandwich Bay SAC with

potential for indirect effects on habitats and species. Blean Complex SAC

SSSI, East Blean Wood SSSI, and West Blean and Thornden Woods SSSI,

could be directly affected through habitat loss, depending on the location of

the cable route

8.55 The cable route could potentially cross several parts of the designated area of

the Swale SPA and Ramsar site. There is potential for habitat loss notably to

the north of Faversham and Oare and indirect effects in the Kemsley area.

8.56 Construction management at Richborough and Kemsley should minimise

potential for effects on nearby Ramsar/SPA/SAC/SSSI sites. Careful GIL

routeing could reduce effects on some, but potentially not all, of the

designated areas. At this stage it is assumed that, because of its extent, it

may not be possible to avoid impacts on the Swale designated area. It is

predicted at this stage that residual impacts on this site may remain. SO3c

would result in less habitat loss than SO3b due to the reduced width of GIL

swathe and disturbed ground.

SO3c Socio-economic Activity Appraisal
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8.57 With the exception of limited land take from the proposed energy park at

Richborough, the option would not affect any major areas of economic activity

or tourism assets of regional or national importance.
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9 Appraisal of Strategic Option 4 – Richborough to Cleve Hill (offshore)

9.1 Strategic option (SO) 4 involves a new offshore transmission connection

between Richborough and Cleve Hill, a distance of approximately 54 km. as

shown in figure 9.1.

Figure 9.1 Option 4 Cleve Hill (offshore)

9.2 The only technology option considered for this transmission connection is:

(a) AC Undersea cable

9.3 The option assumes that the Nemo Link® is located at Richborough and that a

subsea connection is made from there to Cleve Hill substation.

9.4 As well as the subsea connection some additional infrastructure is required to

ensure that the transmission system continues to meet the technical
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standards set out in the NETS SQSS. The additional infrastructure required for

this option is set out below:

 A new transmission substation at Richborough;

 Substation works at the existing substation at Cleve Hill, and

 Voltage support equipment at Richborough, Ninfield and Bolney.

9.5 A new substation would be required at Richborough proposed as part of the

Nemo Link® planning application in order to provide an interface between the

Nemo facility and the transmission system. At Cleve Hill, a substation

extension would be required to facilitate the connection of the new circuits. In

addition, voltage support equipment would be required at Richborough,

Bolney and Ninfield because, as explained in paragraph 5.5, a connection to

Cleve Hill triggers voltage issues in the region.

Item Need Cost

AC Subsea Cable

At Richborough, new
substation

Connect
interconnector

£5m

At Cleve Hill substation
extension works

Connect
interconnector

£11m

Voltage Support
Equipment at Cleve
Hill, Bolney & Ninfield

Voltage support
along the south
coast

£87.3m

New Circuits AC Subsea Cable

Richborough – Cleve
Hill (54 km)

Connect
interconnector

£487.2m

Total Capital Cost
£590.5m

Table 9.1 – SO4 Capital Cost Summary

9.6 The capital cost estimates of the transmission circuit and associated works for

SO4 have been estimated and included in Table 9.1.

Lifetime Cost
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9.7 The lifetime cost of the proposed transmission circuit is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works or voltage support equipment.

SO4

Subsea
Cables

Capital Cost of New
Circuits

£487.2m

NPV of Cost of Losses
over 40 years

£40.2m

NPV of Operation &
Maintenance Costs over
40 years

£5.42m

Lifetime Cost of New
Circuits 14 £532.82m

Table 9.2 – SO4 lifetime Cost Summary

9.8 The analysis shows the lifetime cost of transmission losses and maintenance

that for SO4 an undersea cable connection.

SO4 (Subsea Cable) – Environmental Appraisal

Landscape and Visual Appraisal

9.9 Option SO4 would have no direct effects on the Kent Downs AONB and it is

not considered that it would have any effect on the setting or appearance of

that designation.

9.10 The onshore element of the cable route would give rise to temporary effects

on the landscape of the Greater Thames Estuary and North Kent Plain

National Character Areas during construction. Construction of the onshore

14 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix Z. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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elements of cable route could have temporary effects on the visual amenity of

local settlements.

9.11 A subsea connection to Cleve Hill would require an extension to the existing

substation, and such works in themselves could have long-term impacts on

the character and appearance of the local landscape which lies within the

Greater Thames Estuary National Character Area.

9.12 The subsea section of the cable would not have any impact on landscape or

visual amenity.

Historic Environment Appraisal

9.13 Being an underground and subsea solution, option SO4 would be unlikely to

affect the majority of heritage assets under consideration. There are no

identified designated heritage assets between the proposed substation at

Richborough and the coastline, or between the coastline and Cleve Hill

substation.

9.14 There are numerous shipwrecks along the entirety of the route from Pegwell

Bay to Cleve Hill. There are particular concentrations of wrecks north-west of

Margate. These have been identified as they are a physical constraint.. None

are designated as Protected Wrecks, but any might be regarded as a non-

designated heritage asset.

9.15 There is the potential for effects on as yet unidentified archaeology along the

onshore cable length. Careful cable routeing coupled with good construction

management should be able to minimise the potential for effects on

unidentified archaeology.

Ecological Appraisal

9.16 To the northeast of the Richborough site are a number of overlapping national

and international ecological designations. They affect coastal waters and

substantial parts of the foreshore around Pegwell Bay and Sandwich Flats.

They include the Thanet Coast and Sandwich Bay Ramsar and SPA, the

Sandwich Bay SAC, the Sandwich Bay and Hacklinge Marshes SSSI, and the

Sandwich and Pegwell Bay NNR. These designations could not be avoided by

Option SO4. There could be direct impacts on habitats and species.
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9.17 Thanet Coast SAC designation applies to coastal waters northwards from

Ramsgate Marina to beyond Birchington. Careful cable routeing would enable

direct impacts on this SAC to be avoided, but there may be potential for

indirect effects on habitats and species.

9.18 The coastline from Ramsgate to Whitstable is protected by the Thanet Coast

and Sandwich Bay SPA and Ramsar, and the Thanet Coast SSSI. Careful cable

routeing would enable direct impacts on such designations to be avoided for

this section of the route, but there may be potential for indirect effects on

habitats and species.

9.19 West of Whitstable the coastline and the River Swale are protected by The

Swale Ramsar, SPA and SSSI designations. These designations could not be

avoided as it is necessary to pass through them to access Cleve Hill

substation. There would be direct impacts on habitats and species.

9.20 Careful routeing and appropriate construction management techniques may

help to reduce the impacts on ecological designations.

Socio-Economic Activity Appraisal

9.21 With the exception of limited land take from the proposed energy park at

Richborough, the option would not affect any major areas of economic activity

or tourism assets of regional or national importance.

9.22 Careful routeing of the subsea cable would enable it to avoid a number of

anchorages of the coast of Whitstable, Herne Bay, Margate, and Ramsgate, so

would avoid any related potential socio-economic impacts.
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10 Appraisal of Strategic Option 5 – Richborough to Sellindge (offshore)

10.1 Strategic option (SO) 5 involves a new offshore transmission connection

between Richborough and Sellindge, a distance of approximately 56 km as

shown in figure 10.1.

Figure 10.1 Option 5 Sellindge (offshore)

10.2 The only technology option considered for this transmission connection is:

(a) AC Undersea cable

10.3 The option assumes that the Nemo Link® is located at Richborough and that a

subsea connection is made from there to Sellindge.

10.4 As well as the subsea connection some additional infrastructure is required to

ensure that the transmission system continues to meet the technical

standards set out in the NETS SQSS. The additional infrastructure required for

this option is set out below:
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 A new transmission substation at Richborough;

 Substation works at the existing substation at Sellindge, and

 Voltage support equipment at Richborough, Ninfield and Bolney.

10.5 A new substation would be required at Richborough proposed as part of the

Nemo Link® planning application in order to provide an interface between the

Nemo facility and the transmission system. At Sellindge, substation works

would be required to facilitate the connection of the new circuits. In addition,

voltage support equipment would be required at Richborough, Bolney and

Ninfield because, as explained in paragraph 5.5, a connection to Sellindge

triggers voltage issues in the region.

Item Need Cost

AC Subsea Cable

At Richborough, new
substation

Connect
interconnector

£5m

At Sellindge substation
extension works

Connect
interconnector

£11m

Voltage Support
Equipment at Cleve
Hill, Bolney & Ninfield

Voltage support
along the south
coast

£87.3m

New Circuits AC Subsea Cable

Richborough –
Sellindge (56 km)

Connect
interconnector

£504.8m

Total Capital Cost
£608.1m

Table 10.1 – SO5 Capital Cost Summary

10.6 The capital cost estimates of the subsea connection and associated works for

SO5 have been estimated and included in Table 10.1.

Lifetime Cost

10.7 The lifetime cost of the proposed subsea connection is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works or voltage support equipment.
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SO5

Subsea
Cables

Capital Cost of New
Circuits

£504.8m

NPV of Cost of Losses
over 40 years

£40.97m

NPV of Operation &
Maintenance Costs over
40 years

£5.61m

Lifetime Cost of New
Circuits 15 £551.37m

Table 10.2 – SO5 lifetime Cost Summary

10.8 The analysis shows the lifetime cost of transmission losses and maintenance

for SO5 an undersea cable connection.

SO5 (Subsea Cable) – Environmental Appraisal

Landscape and Visual Appraisal

10.9 The onshore element of option SO5 from the coastline to Sellindge would

have temporary direct effects on the Kent Downs AONB during the

construction phase. It lies to the north of Hythe and Folkestone and could not

be avoided, but the scale of effect on the AONB would be dependent on the

routeing of the cable in the locality. A route in the open countryside as

opposed to one utilising the route of existing infrastructure may result in the

loss of woodland and/or hedgerow trees which could have longer term effects

on the character of the AONB.

10.10 The cable route would give rise to temporary effects on the landscape of the

North Kent Plain, North Downs and Wealden Grassland National Character

Areas during construction. A route which resulted in the loss of woodland and

or hedgerow trees could have longer term effects on the Wealden Grassland

National Character Area.

15 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix D. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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10.11 A subsea connection to Sellindge would also require works to the existing

substation, and such works in themselves could have impacts on the

character and appearance of the local landscape which lies within the Wealden

Grassland National Character Area and the setting of the AONB in the long

term.

10.12 To the east of Folkestone, towards Dover, the coastline is designated as the

Dover-Folkestone Heritage Coast. It is considered that it should be possible to

avoid any long term effects on that designation.

10.13 Construction of the cable route onshore could have temporary effects on the

visual amenity of local settlements.

10.14 The subsea section of the cable would not have any impact on landscape or

visual amenity.

Historic Environment Appraisal

10.15 Being an underground and subsea solution, option SO5 would be unlikely to

affect the majority of heritage assets under consideration. There are no

cultural heritage constraints identified within the area between the proposed

Richborough substation and the coastline at Pegwell Bay.

10.16 There are a number of Protected Wrecks to the north-east of Deal. Careful

routeing of the sub-sea section of the cable would enable these designated

heritage assets to be avoided.

10.17 Careful cable routeing could help to avoid direct and indirect effects on most

historic environment designations between the south coast and Sellindge.

Such constraints include: two Scheduled Monuments (Martello towers and a

Roman Villa) in the east of Folkestone; two Scheduled Monuments (medieval

ringwork and tumulus) in the north of Folkestone; and Westernhanger Castle

Scheduled Monument south of the M20. Other scheduled monuments, located

west of Hythe, including a Romano-British building at Burch’s Rough, Stutfall

Castle, Dymchurch Redoubt, and a flood defence at Botolph’s Bridge. If the

settings of such designations are affected, the effects are likely to be of a

temporary nature during the construction phase.
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10.18 The Royal Military Canal Scheduled Monument runs east-west across the

study area. If a western route alignment to Sellindge is taken through the

affected study sub-area, the cable route will need to cross that designation.

The magnitude of any impact could be mitigated by appropriate construction

methods.

10.19 Sandling Park (Grade II Registered Park and Garden) lays north-west of

Hythe, but impacts could be avoided by the choice of routeing.

10.20 There are numerous Listed Buildings of various grades, throughout the Study-

Sub Area, but concentrated within the main built up areas of Hythe and

Folkestone. With careful cable routeing it should be possible to avoid any

direct impacts, but there is potential for effects on the settings of such

heritage assets during the construction phase.

10.21 There is the potential for effects on as yet unidentified archaeology along the

onshore cable length. Careful cable routeing coupled with good construction

management should be able to minimise the potential for effects on

unidentified archaeology.

Ecological Appraisal

10.22 To the northeast of the Richborough site are a number of overlapping national

and international ecological designations. They affect coastal waters and

substantial parts of the foreshore around Pegwell Bay and Sandwich Flats.

They include the Thanet Coast and Sandwich Bay Ramsar and SPA, the

Sandwich Bay SAC, the Sandwich Bay and Hacklinge Marshes SSSI, and the

Sandwich and Pegwell Bay NNR. These designations could not be avoided by

Option SO5, therefore there could be direct impacts on habitats and species.

10.23 A number of SSSI designations exist between the south coast and Sellindge.

At the eastern end of the study-sub area, such designations include

Folkestone Warren (located immediately east of Folkestone and including Copt

Point) SSSI, and the Folkestone to Etchinghill Escarpment SAC and SSSI

(north of Folkestone). Lympne Escarpment SSSI, Seabrook Stream and

Otterpool Quarry SSSI designations towards the western end of the study

area.
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10.24 There are a number of scattered areas of Ancient Woodland west of Hythe,

between Hythe and Folkestone, and north of the M20 corridor.

10.25 Careful routeing and appropriate construction management techniques would

be required to avoid potential temporary and long-term effects on such

designations in construction and operational phases.

Socio-Economic Activity Appraisal

10.26 With the exception of limited land take from the proposed energy park on the

remaining land at the former Richborough power station site, and avoidance

of the urban area at Folkestone the option would not affect any major areas

of economic activity or tourism assets of national importance.

10.27 Careful cable routeing could avoid impacts on a number of anchorages located

off the coast, so avoiding any related economic impacts.
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11 Appraisal of Strategic Option 6 – Richborough to Kemsley (offshore)

11.1 Strategic option (SO) 6 involves a new offshore transmission connection

between Richborough and Kemsley, a distance of approximately 67 km. as

shown in figure 11.1.

Figure 11.1 Option 6 Kemsley (offshore)

11.2 The only technology option considered for this transmission connection is:

(a) AC Undersea cable

11.3 The option assumes that the Nemo Link® is located at Richborough and that a

subsea connection is made from there to Kemsley.

11.4 As well as the subsea connection some additional infrastructure is required to

ensure that the transmission system continues to meet the technical

standards set out in the NETS SQSS. The additional infrastructure for this

option is set out below:
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 A new transmission substation at Richborough, and

 Substation works at the existing substation at Kemsley.

11.5 A new substation would be required at Richborough proposed as part of the

Nemo Link® planning application, in order to provide an interface between the

Nemo facility and the transmission system. At Kemsley, substation works

would be required to facilitate the connection of the new circuits.

11.6 In contrast to SO1, SO2, SO4 and SO5, an offshore connection to Kemsley

does not require voltage support equipment at Richborough, Bolney and

Ninfield because it does not create the voltage issues explained in paragraph

5.5.

Item Need Cost

AC Subsea Cable

At Richborough, new
substation

Connect
interconnector

£15m

At Kemsley substation
extension works

Connect
interconnector

£20.6m

Voltage Support
Equipment at Cleve
Hill, Bolney & Ninfield

Voltage support
along the south
coast

Not Required

New Circuits AC Subsea Cable

Richborough –
Sellindge (56 km)

Connect
interconnector

£601.6m

Total Capital Cost
£637.2m

Table 11.1 – SO6 Capital Cost Summary

11.7 The capital cost estimates of the subsea connection and associated works for

SO6 have been estimated and included in Table 11.1.
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Lifetime Cost

11.8 The lifetime cost of the proposed subsea connection is calculated using the

methodology described in Appendix D. Lifetime costs are not calculated for

the substation works or voltage support equipment.

SO6

Subsea
Cables

Capital Cost of New
Circuits

£601.6m

NPV of Cost of Losses
over 40 years

£45.38m

NPV of Operation &
Maintenance Costs over
40 years

£6.62m

Lifetime Cost of New
Circuits 16 £653.61m

Table 11.2 – SO6 lifetime Cost Summary

11.9 The analysis shows the lifetime cost of transmission losses and maintenance

for SO5 an undersea cable connection.

SO6 (Subsea Cable) – Environmental Appraisal

Landscape and Visual Appraisal

11.10 Option SO6 would have no direct effects on the Kent Downs AONB and it is

not considered that it would have any effect on the setting or appearance of

that designation.

16 Lifetime Cost is the Net Present Value of Transmission Losses and Maintenance costs over 40
years as explained in Appendix Z. A discount rate of 3.5% has been applied to derive the
lifetime cost estimates.
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11.11 The cable route would give rise to temporary effects on the landscape of the

Greater Thames Estuary and North Kent Plain National Character Areas during

construction.

11.12 Construction of the cable route onshore could have temporary effects on the

visual amenity of local settlements.

11.13 The subsea section of the cable would not have any impact on landscape or

visual amenity.

Historic Environment Appraisal

11.14 Being an underground and subsea solution, option SO6 would be unlikely to

affect the majority of heritage assets under consideration. There are no

identified designated heritage assets between Richborough substation and the

coastline, or between the coastline and Kemsley substation.

11.15 There are numerous shipwrecks along the entirety of the route from Pegwell

Bay to Cleve Hill. There are particular concentrations of wrecks north-west of

Margate. These have been identified as they are a physical constraint. None

are designated as Protected Wrecks, but any might be regarded as a non-

designated heritage asset.

11.16 There is the potential for effects on as yet unidentified archaeology along the

onshore cable length. Careful cable routeing coupled with good construction

management should be able to minimise the potential for effects on

unidentified archaeology.

Ecological Appraisal

11.17 To the northeast of the Richborough site are a number of overlapping national

and international ecological designations. They affect coastal waters and

substantial parts of the foreshore around Pegwell Bay and Sandwich Flats.

They include the Thanet Coast and Sandwich Bay Ramsar and SPA, the

Sandwich Bay SAC, the Sandwich Bay and Hacklinge Marshes SSSI, and the

Sandwich and Pegwell Bay NNR. These designations could not be avoided,

therefore there could be direct effects on habitats and species.
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11.18 Thanet Coast SAC designation applies to coastal waters northwards from

Ramsgate Marina to beyond Birchington. Careful cable routeing would enable

direct effects on this SAC to be avoided, but there may be potential for

indirect effects on habitats and species.

11.19 The coastline from Ramsgate to Whitstable is protected by the Thanet Coast

and Sandwich Bay SPA and Ramsar, and the Thanet Coast SSSI. Careful cable

routeing would enable direct effects on such designations to be avoided for

this section of the route, but there may be potential for indirect effects on

habitats and species.

11.20 West of Whitstable the coastline and the River Swale are protected by The

Swale Ramsar, SPA and SSSI designations. These designations could not be

avoided as it is necessary to pass through them to access Kemsley substation.

Therefore, there could be direct impacts on habitats and species.

11.21 Careful cable routeing and appropriate construction management techniques

may help to reduce the impacts on ecological designations.

Socio-Economic Activity Appraisal

11.22 With the exception of limited land take from the proposed energy park on the

remaining land at the former Richborough power station site, and avoidance

of the urban area at Folkestone the option would not affect any major areas

of economic activity or tourism assets of national importance.

11.23 Careful routeing of the subsea cable would enable it to avoid a number of

anchorages of the coast of Whitstable, Herne Bay, Margate, and Ramsgate, so

any related potential socio-economic impacts could be avoided.
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12 Conclusions

12.1 This Report describes the analysis that National Grid has conducted of

potential strategic options to develop the electricity transmission system to

connect the Nemo Link® at Richborough in Kent. When developing the

electricity transmission system, National Grid must comply with its legal

obligations and ensure that its transmission system continues to comply with

licence standards.

12.2 As part of the Strategic Optioneering for the connection of the Nemo Link®,

National Grid considered the:

 technology options available for each Potential Strategic Option17 for

transmission system reinforcement;

 environmental and socio-economic constraints relevant to each option and

 lifetime costs of each technology option as well as the initial capital cost.

12.3 There are six strategic options considered which could meet the Need Case

including the requirements of the NETS SQSS:

 An onshore connection between Richborough and Canterbury North 400 kV

substation (SO(1));

 An onshore connection between Richborough and Cleve Hill 400 kV

substation (SO(2));

 An onshore connection between Richborough and Kemsley 400 kV

substation (SO(3));

 An offshore connection between Richborough and Cleve Hill 400 kV

substation (SO(4));

 An offshore connection between Richborough and Sellindge 400 kV

substation (SO(5)), and

17 Including AC underground cables, overhead lines and gas insulated lines.
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 An offshore connection between Richborough and Kemsley 400 kV

substation (SO(6)).

12.4 Three different technologies were considered by which the required onshore

transmission connection can be made:

 Alternating Current (AC) Overhead transmission lines;

 AC Underground cable circuits, and

 AC Gas Insulated lines (GIL).

12.5 The offshore connections were considered using:

 AC subsea cable circuits.

12.6 The analysis of options is summarised in Table 12.1.
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Table 12.1: Options Summary

Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

SO1: Richborough

to Canterbury

North

18km A connection would pass through the North Kent

Plain National Character Area.

Associated with an overhead line option,

potential effects on visual amenity of residents

in a number of settlements, on approach to

Canterbury North substation and in those

settlements close to the existing 132kV

overhead line, depending on routeing.

Potential effects on the setting of a number of

Scheduled Monuments, listed buildings and

conservation areas, and on as yet unidentified

archaeology in particular in relation to the route

Option requires new substation

at Richborough and some works

at the existing Canterbury North

substation.

Voltage support equipment is

also required at the existing

substations at Bolney and

Ninfield.

OHL

£168m

Cable

£300m

GIL

£385m

OHL

£42m

Cable

£168m

GIL

£250m

18 Capital Cost includes the capital cost of system upgrades, interconnector connection assets and contingent transmission works.
19 Lifetime Cost of the proposed transmission connection assets (overhead lines, underground cables and shunt reactors and GIL).
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

of an underground cable option.

Potential loss of habitat associated with

Sandwich Bay to Hacklinge Marshes SSSI.

Potential loss of habitat at Stodmarsh SPA, SAC

Ramsar, SSSI and National Nature Reserve,

Blean Complex SAC SSSI, East Blean Wood

SSSI and West Blean & Thornden Woods SSSI.

Potential for effects on migratory birds (collision

risk) that are a qualifying feature of the

designations associated with an overhead line

option.

SO2: Richborough

to Cleve Hill

31km All of the factors affecting SO1 also apply to

SO2.

Potential effects on the Greater Thames Estuary

National Character Area.

Associated with an overhead line option,

potential effects on visual amenity of residents

in a number of settlements, on approach to

Option requires new substation

at Richborough and some works

at the existing Cleve Hill

substation.

Voltage support equipment is

also required at the existing

substations at Bolney and

OHL

£196m

Cable

£426m

GIL

£574m

OHL

£73m

Cable

£293m

GIL

£435m
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

Canterbury North substation and in those

settlements close to the existing 132kV

overhead line, or the existing 400kV overhead

line between Canterbury and Cleve Hill,

depending on routeing.

Potential for effects on visual amenity which

would be greater than for SO1.

Potential effects on the setting of a number of

Scheduled Monuments, listed buildings and

conservation areas between Canterbury & Cleve

Hill.

Greater potential for Blean Complex SAC and

SSSI, East Blean Wood SSSI and West Blean

and Thornden Woods SSSI to be affected

through habitat loss.

Potential for cable route/overhead line to cross

part of the designated area of the Swale SPA,

Ramsar, SSSI with potential for habitat loss and

effects on migratory birds that are a qualifying

Ninfield.
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

feature of the designation. Due to its extent it

may not be possible to avoid impacts on this

designation and residual impacts may remain.

SO3: Richborough

to Kemsley

48km All of the factors affecting SO1 and SO2 also

apply to SO3.

Potential greater effects on the Greater Thames

Estuary National Character Area and the North

Kent Plain National Character Area than SO1 and

SO2.

Potential for greater effects on visual amenity

throughout the area particularly in the east and

in the vicinity of the settlements of Oare, Conyer

and Kemsley.

Potential effects on the setting of a number of

Scheduled Monuments, listed buildings and

conservation areas between Cleve Hill and

Kemsley.

Greater potential for cable route/overhead line

Option requires new substation

at Richborough and modification

works at the existing Kemsley

substation.

OHL

£105m

Cable

£446m

GIL

£657m

OHL

£107m

Cable

£443m

GIL

£635m
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

to cross part of the designated area of the Swale

SPA, Ramsar, SSSI with potential for habitat

loss and effects on migratory birds that are a

qualifying feature of the designation. Due to its

extent it may not be possible to avoid impacts

on this designation and residual impacts may

remain.

SO4: Richborough

to Cleve Hill

(offshore)

54km Temporary landscape and visual effects,

including impacts on the landscape of the

Greater Thames Estuary and North Kent Plain

National Character Areas during construction.

Potential long-term effects on the character of

the Greater Thames Estuary National Character

Area arising from works to Cleve Hill substation.

Potential effects on a number of Protected

Wrecks.

Direct effects on overlapping Ramsar, SPA,

SSSI, SAC, and NNR ecological designations in

Sandwich Bay could not be avoided and may be

Option requires new substation

at Richborough and some works

at the existing Cleve Hill

substation.

Voltage support equipment is

also required at the existing

substations at Bolney and

Ninfield.

Subsea

Cable

£590.5m

Subsea

Cable

£532.8m



82 of 164

Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

difficult to mitigate.

Potential indirect effects on Thanet Coast SAC,

and Thanet Coast SSSI.

Direct effects on The Swale Ramsar, SPA and

SSSI designations could not be avoided and may

be difficult to mitigate.

SO5: Richborough

to Sellindge

(offshore)

56km Temporary landscape and visual effects,

including impacts on the landscape of the North

Kent Plain, North Downs and Wealden Grassland

National Character Areas, and similar impacts on

the Kent Downs AONB which could not be

avoided.

Potential long term effects on the setting of the

Kent Downs AONB and the Wealden Grassland

National Character Area resulting from works at

Sellindge substation.

Potential effects on the setting of a number of

Scheduled Monuments and listed buildings

Option requires new substation

at Richborough and some works

at the existing Sellindge

substation.

Voltage support equipment is

also required at the existing

substations at Bolney and

Ninfield.

Subsea

Cable

£608.1m

Subsea

Cable

£551.37m
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

between the south coast and Sellindge, although

any such effects are likely to be temporary.

Potential effects on the setting of Sandling

Registered Park and Garden, although it is likely

that any such effects could be avoided.

Potential direct impacts on the Royal Military

Canal Scheduled Monument, dependent on the

choice of route and construction techniques.

Potential effects on a number of Protected

Wrecks.

Direct effects on overlapping Ramsar, SPA,

SSSI, SAC, and NNR ecological designations in

Sandwich Bay could not be avoided and may be

difficult to mitigate.

Possible effects on five SSSI designations and a

number of areas of Ancient Woodland between

the south-coast and Sellindge, although it

should be possible to avoid impacts on these

designations by careful routeing.
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Route

Length

Environmental &

Socio-economic

Technical Economic

Capital
Cost18

Lifetime
Cost19

SO6: Richborough

to Kemsley

(offshore)

67km Temporary landscape and visual effects,

including impacts on the landscape of the

Greater Thames Estuary and North Kent Plain

National Character Areas during construction.

Potential long-term effects on the character of

the Greater Thames Estuary National Character

Area arising from works to Kemsley substation.

Ecological impacts as per option SO4, but would

potentially be substantially greater due to

substantially increased length of cable route

through The Swale Ramsar, SPA and SSSI

designations between the Swale estuary and

Kemsley.

Option requires new substation

at Richborough and modification

works at the existing Kemsley

substation.

Subsea

Cable

£637.2m

Subsea

Cable

£653.61m
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Technical Comparison

Technology Issues

12.7 Three onshore technology options were considered for the potential

connections. There is extensive operational experience of both overhead

lines and underground cables but limited experience of GIL for the

connection distances considered.

12.8 AC subsea cables were considered for the offshore connection options.

There is limited experience of 400kV AC subsea cable installation and

operation for the connection distances considered.

12.9 Connections to Canterbury North, Cleve Hill and Sellindge trigger the need

for additional voltage support equipment that will result in a more

complex operational regime in the South East.

Deliverability Issues

12.10 Although there would be an increasing scale of construction work

connected to the increasing circuit lengths of the options, and in particular

for the offshore options, no insurmountable delivery issues have been

identified at this stage for any of the options.

12.11 SO1, SO2, SO4 and SO5 require additional voltage support equipment at

existing substation sites but these works would introduce no significant

delivery issues.

Additional System Benefits

12.12 The strategic options have been assessed as to whether they offer any

major additional system benefits for the transmission system beyond

meeting the identified reinforcement need. Such benefits are considered

because some degree of future-proofing may negate the need for further

reinforcement works in the near future.

12.13 None of the options provide additional “system wide” capacity as they are

essentially dedicated circuits supporting the Nemo Link®. However, up to
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800MW of additional capacity is available on the transmission circuits for

further generation or interconnection connected at Richborough.

Cost Comparison

12.14 The cost analysis, see Figure 12.1 and 12.2, shows that the selection of

appropriate technology has a greater bearing on the cost outcome for the

project than does the option selection (with the lowest costs for each

option being based on AC overhead line construction). However, there

are some clear cost differentiators that can be seen between the Strategic

Options, as highlighted below.

Figure 12.1 Capital Cost Comparison

12.15 It can clearly be seen that SO3 has the lowest capital cost of £105m

based on an all overhead line circuit construction. This option does not

require the additional voltage support equipment associated with SO1,

SO2, SO4 or SO5.

12.16 SO2, SO4, SO5 and SO6 can be seen to be more expensive than SO1

because they involve longer transmission circuit and connections to Cleve

Hill and Sellindge also require the additional voltage support equipment.
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Figure 12.2 Lifetime Cost Comparison

Environmental and Socio-economic

12.17 The environmental effects of options generally increases with the extent

of the works associated with each option. Hence, the effects of the same

technology options for connections between Richborough and Canterbury

(SO1) will be generally less than for connections between Richborough

and Cleve Hill (SO2), which in turn will be less than for connections

between Richborough and Kemsley (SO3).

12.18 Similar considerations apply to the subsea options; thus, the subsea

options of SO4 (Richborough-Cleve Hill) and SO5 (Richborough-Kemsley)

would have similar overall effects, although the scale of environmental

effects for option SO5 would be greater due to the substantially increased

length of the connection required through areas of high ecological

sensitivity.
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12.19 With regard to the onshore options, there are potential effects of

overhead options on the landscape and on the visual amenity of local

residents as well as effects on ecology and heritage that will be localised

and normally capable of mitigation. For underground options the scope

for habitat loss and effects on unidentified archaeology will be greater

than for overhead options, though in most cases appropriate mitigation

strategies are available.

12.20 Particular issues in the study area relate to the presence of overhead lines

(132kV between Richborough and Canterbury and 400kV between

Canterbury and Kemsley) in the open landscapes of the area and the need

to accommodate additional infrastructure, including substation works.

Overhead line options have the potential to generate further landscape

and visual effects. At Cleve Hill, the existing substation was granted

permission on appeal and it is considered that it may be very difficult for

new infrastructure at Cleve Hill to meet the tests of acceptability set by

that appeal decision.

12.21 Taking these factors into account suggests that, for the onshore options,

from an environmental perspective, options between Richborough and

Canterbury (SO1) would be preferred to options between Richborough and

Cleve Hill or Kemsley. The landscape and visual effects of an overhead

option between Richborough and Kemsley (SO3a) would be more difficult

to mitigate than either SO3b or SO3c.

12.22 In comparison to the onshore options, the subsea options would have

substantially reduced landscape and visual effects. For all of options SO4,

SO5, and SO6, the majority of the connection length would be located

within the sea bed. However, option SO5 - Richborough to Sellindge –

would potentially have greater landscape and visual effects, due to the

length of the connection between the south coast and Sellindge which

would pass through the Kent Downs AONB and close to the major built-up

areas of Hythe and Folkestone. While it is to be anticipated that most such

effects would be temporary and localised in nature, it is possible that

some such effects may be of a long-term nature.

12.23 While the subsea options have potential to impact on unidentified

archaeological assets, it is considered that such potential is less than for
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the onshore options. However, all the subsea options have the potential to

impact on Protected Wrecks, and other wrecks that might be regarded as

undesignated heritage assets.

12.24 Of the subsea options, option SO5 has the greatest potential to impact on

historic environment assets due to the onshore section of the route within

the vicinity of the built-up areas of Hythe and Folkestone. Such areas

exhibit concentrations of listed buildings and a number of Scheduled

Monuments. It should be possible to avoid direct effects on most such

heritage assets by careful routeing, although there is potential for

temporary effects on the settings of such assets during the construction

phase.

12.25 Any of the subsea options has potential for major ecological effects, due

to the concentration of overlapping national and international ecological

designations in and around Pegwell Bay that could not be avoided. Such

effects could be long-term in nature. Options SO4 and SO6 would also

both have impacts on similar overlapping designations in the Swale

estuary, although such effects would be of a greater magnitude for SO6

due to the substantial increased length of the connection through such

designations which apply between the Swale estuary and Kemsley. There

are no international ecological designations between the south coast and

Sellindge, therefore the effects on such designations of option SO5 would

be less than for SO5 or SO6.

12.26 While subsea option SO5 would involve traversing an area of land

between the south-coast and Sellindge in which there are a number of

SSSI designations and areas of Ancient Woodland, it could be possible to

avoid such designations by careful routeing.

12.27 It is considered that the varying scale of potential ecological effects is the

greatest differentiator between the subsea options. In terms of this factor,

it is considered that the Richborough to Sellindge (SO5) would be the

preferred subsea connection, followed by Richborough to Cleve Hill (SO4),

then Richborough to Kemsley (SO6).
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Review of Options

12.28 The Report has assessed six strategic options for the connection of the

Nemo Link®.

12.29 The three offshore options incur substantially greater costs than the

onshore options due to their greater length. They would all also have

potential direct effects on a number of coastal international ecological

designations, which could potentially not be avoided. As such it is

recommended that SO4, SO5 and SO6 are not taken forward.

12.30 SO1 and SO2, connections to Canterbury North and Cleve Hill, both

trigger the requirement for voltage support equipment in the wider region.

SO2 involves a longer connection route length and provides no benefit

over SO1. It is recommended that SO2 is not taken forward.

12.31 SO3a, a connection to Kemsley, by AC overhead line is the most economic

of the options but at 48km is much longer than connection to Canterbury

North (SO1) which is approximately 18km.

12.32 The longer length of overhead line for option SO3a has the potential to

generate greater landscape and visual effects, and additional effects

relating to the location of the existing 400kV overhead line in this area.

This may result in increased mitigation costs incurred on a route between

Richborough and Kemsley. Furthermore, due to the extent of the Swale

SPA, Ramsar, and SSSI in this area it may not be possible to avoid

impacts on this designation which include potential for habitat loss and

effects on migratory birds that are a qualifying feature of the designation.

This could mean that the costs of SO3a would increase significantly and

thereby narrow or, indeed, reverse the capital cost advantage of this

option compared with SO1a.

12.33 The overhead line connection option between Richborough and Canterbury

would be the least expensive of the technological options under SO1.

Underground cable or GIL connections between Richborough and

Canterbury North would be significantly more expensive and would offer

limited landscape and visual benefits.
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Conclusions

12.34 As explained in Section 2, National Grid has a key role providing a

transmission system which benefits all consumers in England and Wales.

Where new network infrastructure is needed, National Grid must work

within the regulatory, legislative and policy framework that is set by

government on behalf of consumers and society in developing proposals.

That means considering the various impacts that our potential works could

have, including: the cost to consumers, technical, environmental and

socio-economic. We also consult widely with stakeholders and the public

and listen to what people have to say about our work. We are at the

beginning of this process and have a lot to do before putting forward our

proposals in terms of the exact type and location of new infrastructure.

12.35 We have considered the information which is available to us at this early

stage of the process (cost – Appendix D, technical Appendix C,

environmental Appendix F and socio-economic Appendix G). We have

outlined in this report how we have gathered data and how we have

evaluated it for each option. In addition to this, we have also considered:

i) our duties under the Electricity Act 1989 to develop efficient, co-ordinated and

economical solutions and;

ii) the advice and guidance provided by Government through the National Policy

Statements EN1 and EN5. EN5 which states:

”Government does not believe that development of overhead lines is generally

incompatible in principle with developers’ statutory duty under section 9 of the

Electricity Act to have regard to amenity and to mitigate impacts. In practice new

above ground electricity lines, whether supported by lattice steel towers/pylons

or wooden poles, can give rise to adverse landscape and visual impacts,

dependent upon their scale, siting, degree of screening and the nature of the

landscape and local environment through which they are routed. For the most

part these impacts can be mitigated, however at particularly sensitive locations

the potential adverse landscape and visual impacts of an overhead line proposal

may make it unacceptable in planning terms, taking account of the specific local

environment and context.” (EN-5: Electricity Networks NPS para 2.8.2)
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12.36 Taking all of this into account, we are taking forward option SO1 to the

next stage - a connection between Richborough and Canterbury. Our

approach will be to initially look for an overhead line route. The decision

to move forward with this option is based on our view that it best

balances all of the information and Government guidance available to us

at this time. This view will be reviewed throughout the development of the

project and following consultation with local communities who will have

the opportunity to comment on all the options considered in this Report.

12.37 As we continue to develop our proposals, we need to consider how the

visual and environmental impacts of a new overhead line connection

should most appropriately be mitigated and minimised. Specialist

landscape architects and environmental experts are commissioned to

identify and assess potential route corridors for the connection. We also

get input from local experts in these specialist areas, for example from

council officers and other organisations. If particularly sensitive landscape

and visual impacts are identified and cannot be avoided, the benefits of

undergrounding sections of power lines (National Grid’s or other

companies) will be considered.

12.38 During public consultation, communities will have the opportunity to

comment on all of the options in this Strategic Options Report and also on

the route corridor findings. Following public consultation and a review of

all work undertaken, National Grid will announce a preferred connection

option and preferred route corridor which we consider to best balance all

known factors. This will then be taken forward to the detailed design

stage which will include detailed environmental assessment and a further

stage of public consultation. Throughout the next stages we will consider

in more detail how we mitigate possible adverse impacts of an overhead

line. Some of the things considered at the next stages might include

careful positioning of pylons, taking down existing lower voltage lines (if

and where that is appropriate), undergrounding a section of line (National

Grid’s or other companies) where landscape and visual impacts are

particularly significant or by tree screening.
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Appendix A – Summary 20 of National Grid’s Legal Obligations

A.1 Transmission of electricity in Great Britain requires permission by a licence

granted under Section 6(1)(b) of the Electricity Act 1989 ("the Electricity

Act").

A.2 National Grid has been granted a transmission licence and is therefore

bound by the legal obligations primarily set out in the Electricity Act and

transmission licence.

A.3 National Grid owns and operates the transmission system in England and

Wales and is also responsible for operation of parts of the onshore

transmission system that are owned by other transmission licensees (SP

Transmission Limited and Scottish Hydro Electricity Transmission Limited).

A.4 National Grid has a statutory duty to develop and maintain an efficient,

coordinated and economical system of electricity transmission under

Section 9 of the Electricity Act. These duties, which are documented in

Standard Licence Conditions, are summarised in the following paragraphs.

A.5 Standard Condition C821 (Requirement to offer terms) of National Grid's

transmission licence sets out obligations on National Grid regarding

provision of offers to provide connections to and/or use of the transmission

system. In summary, where a party applies for a connection National Grid

is to offer to enter into an agreement(s)22 to connect, or to modify an

existing connection, to the transmission system and the offer shall make

detailed provision regarding the:

 carrying out of works required to connect to the transmission

system

20 Summary is not intended as an exhaustive list of National Grid’s legal obligations
but provides information about the obligations that are particularly relevant to this report.

21 The condition also relates to the use of system and some embedded generating
plant.

22 Paragraph 6 of Licence Condition C8 sets out exceptions where National Grid is not
obliged to make an offer e.g. where to do so would put it in breach of certain other
contracts or regulations.
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 carrying out of works (if any) in connection with the extension or

reinforcement of the transmission system, and

 date by when any works required permitting access to the

transmission system (including any works to reinforce or extend the

transmission system) shall be completed.

A.6 Standard Condition C10 (Connection and Use of System Code) requires

National Grid to prepare a connection and use of system code ("CUSC")

which sets out, among other things, the terms of the arrangements for

connection to and use of the transmission system.

A.7 Standard Condition C14 (Grid Code) requires National Grid to "prepare and

at all times have in force and shall implement and comply with the Grid

Code". This document (among other things), sets out the technical

performance and data provision requirements that need to be met by users

connected to or seeking to connect to the transmission system. The

document also sets out the process by which demand data from Network

Operators and other users of the transmission system should be presented

on an annual basis to allow National Grid to plan and operate the

transmission system.

A.8 Standard Condition C17 (Transmission system security standard and quality

of service) requires National Grid to at all times plan, develop and operate

the transmission system in accordance with the National Electricity

Transmission System Security and Quality of Supply Standard (NETS

SQSS). This condition includes specific arrangements (Connect and

Manage Derogation) that permit National Grid to offer to connect a

customer to the transmission system before all reinforcement works to

achieve compliance with the NETS SQSS are complete. Such permissions

are subject to National Grid publishing Connect and Manage Derogations

and reporting to Ofgem.

A.9 Standard Condition C26 (Requirements of a connect and manage

connection) supplements the obligations23 applicable to National Grid when

making an offer of connection to the transmission system. The connect and

23 Standard condition C8 of the electricity transmission licence.
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mange connection regime was introduced in August 2010. One intention of

this regime is to facilitate the timely connection of new generation projects.

A.10 As well as the technical standards described above, Schedule 9 of the

Electricity Act 1989 requires National Grid, when formulating proposals for

new lines and other works, to:

"…have regard to the desirability of preserving natural beauty, of

conserving flora, fauna, and geological or physiographical features of

special interest and of protecting sites, buildings and objects of

architectural, historic or archaeological interest; and to do what [it]

reasonably can to mitigate any effect which the proposals would have on

the natural beauty of the countryside or on any such flora, fauna, features,

sites, buildings or objects".

A.11 National Grid's Stakeholder, Community and Amenity Policy ("the Policy")

sets out how the company will meet the duty to the environment placed

upon it. These commitments include:

 only seeking to build new lines and substations where the existing

transmission infrastructure cannot be upgraded technically or

economically to meet transmission security standards

 where new infrastructure is required seek to avoid areas nationally

or internationally designated for their landscape, wildlife or cultural

significance, and

 minimising the effects of new infrastructure on other sites valued for

their amenity.

A.12 The Policy also refers to the application of best practice methods to assess

the environmental impacts of proposals and identify appropriate mitigation

and/or offsetting measures. Effective consultation with stakeholders and

the public is also promoted by the Policy.
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Appendix B – Requirement for Development Consent

B.1 Developing the transmission system in England and Wales may require one

or more statutory consents, depending on the type and scale of the project.

These may include planning permission under the Town and Country

Planning Act 1990, a marine licence under the Marine and Coastal Access

Act 2009, a Development Consent Order (“DCO”) under the Planning Act

2008 and a variety of consents under related legislation. A 400kV

overhead line will require a Development Consent Order. Such an order

may also incorporate consent for associated development.

B.2 Six National Policy Statements ("NPS") for energy infrastructure were

published by the Secretary of State for Energy and Climate Change in July

2011. The most relevant NPSs for transmission infrastructure are the

Overarching National Policy Statement for Energy (EN-1) and the National

Policy Statement for Electricity Networks Infrastructure (EN-5), which must

be read in conjunction with EN-1.

B.3 Section 104(3) of the Planning Act 2008 states that the decision maker

must determine an application for a DCO in accordance with any relevant

NPS, except in certain specified circumstances. These include where the

adverse impact of the proposed development would outweigh its benefits.

The energy NPSs therefore provide the primary policy basis for decisions on

DCO applications for transmission projects. The NPSs may also be a

material consideration for decisions on other types of development consent

in England and Wales (including offshore projects) and for planning

applications under the 1990 Act.

Demonstrating the Need for a Project

B.4 Part 3 of EN-1 sets out Government policy on the need for new nationally

significant energy infrastructure projects. Paragraph 3.1 confirms that the

UK needs all the types of energy infrastructure covered by the NPS to

achieve energy security at the same time as dramatically reducing

greenhouse gas emissions. It states that "substantial weight" should be

given to the contribution which projects would make towards satisfying this

need. A need for new transmission infrastructure is set out in EN-1 and

EN-5, and a need for new nuclear and offshore/onshore wind generation is
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set out in EN-1, EN-3 and EN-6. The need for new transmission

infrastructure for this project is described in section 3 of this Report.

Assessment Principles

B.5 Part 4 of EN-1 sets out the assessment principles to be applied in

determining DCO applications for energy NSIPs. Paragraphs 2.3 - 2.5 of

EN-5 do the same in the specific context of electricity networks

infrastructure.

B.6 Principles of particular importance for transmission infrastructure projects

include:

Presumption in Favour of Development

B.7 Section 4.1 of EN-1 provides a presumption in favour of granting consent

for energy NSIPs (subject to specific policies in an NPS indicating otherwise

or to the specific exceptions in the Planning Act, including where the

adverse impacts outweigh the benefits). Adverse impacts include long term

and cumulative impacts but take into account mitigation measures.

Potential benefits include the contribution to meeting the need for energy

infrastructure, job creation and long term wider benefits.

Consideration of Alternatives

B.8 Section 4.4 of EN-1 states that, from a planning policy perspective alone,

there is no general requirement to consider alternatives or to establish

whether the proposed project represents the best option. However, in

relation to transmission projects, paragraph 2.8.4 of EN-5 states that,

"wherever the nature or proposed route of an overhead line proposal

makes it likely that its visual impact will be particularly significant, the

applicant should have given appropriate consideration to the potential costs

and benefits of other feasible means of connection or reinforcement,

including underground and subsea cables where appropriate."

B.9 Section 4.4 of EN-1 also makes clear that there will be circumstances

where a promoter is specifically required to consider alternatives. These



99 of 164

may include requirements under the Habitats Directive and the Birds

Directive24.

Good Design

B.10 Section 4.5 of EN-1 stresses the importance of 'good design' for energy

infrastructure and explains this goes beyond aesthetic considerations and is

also important for fitness for purpose and sustainability. It is

acknowledged that the nature of much energy infrastructure development

will often limit the extent to which it can contribute to the enhancement of

the quality of the area. Section 2.5 of EN-5 identifies a particular need to

demonstrate the principles of good design in the approach to mitigating the

potential adverse impacts which can be associated with overhead lines.

Climate Change

B.11 Section 4.8 of EN-1 explains how the effects of climate change should be

taken into account and section 2.4 of EN-5 expands on this in the specific

context of electricity networks infrastructure. This requires DCO

applications to set out the vulnerabilities / resilience of the proposals to

flooding, effects of wind on overhead lines, higher average temperatures

leading to increased transmission losses and earth movement or

subsidence caused by flooding or drought (for underground cables).

Networks DCO Applications Submitted in Isolation

B.12 Section 2.3 of EN-5 confirms that it can be appropriate for DCO applications

for new transmission infrastructure to be submitted separately from

applications for the generation that this infrastructure will serve. It

explains that the need for the transmission project can be assessed on the

basis of both contracted and reasonably anticipated generation.

24 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and
of wild fauna and flora; Council Directive 2009/147/EC on the conservation of wild birds.
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Electricity Act Duties

B.13 Paragraph 2.3.5 of EN-5 recognises National Grid's duties pursuant to

section 9 of the Electricity Act to bring forward efficient and economical

proposals in terms of network design, taking into account current and

reasonably anticipated future generation demand, and its duty to facilitate

competition and so provide a connection whenever and wherever one is

required.

Adverse Impacts and Potential Benefits

B.14 Part 5 of EN-1 covers the impacts that are common across all energy NSIPs

and sections 2.6-2.9 of EN-5 consider impact in the specific context of

electricity networks infrastructure.

B.15 Those impacts identified in EN-1 include air quality and emissions,

biodiversity and geological conservation, civil and military aviation and

defence interests, coastal change (to the extent in or proximate to a coastal

area), dust, odour, artificial light, smoke, steam and insect infestation,

flood risk, historic environment, landscape and visual, land use, noise and

vibration, socio-economic effects, traffic and transport, waste management

and water quality and resources. The extent to which these impacts are

relevant to a particular stage of a project, or are a relevant differentiator at

a particular stage of the options appraisal process, will vary. In particular,

some of these impacts are scoped out of this stage of the options appraisal

process for this project. EN-5 considers specific potential impacts of

electricity networks on biodiversity and geological conservation, landscape

and visual, noise and vibration, and electric and magnetic fields.

B.16 Potential impacts of particular importance for transmission infrastructure

projects include:

Landscape and Visual

B.17 Paragraph 2.8.2 of EN-5 states that the Government does not believe that

development of overhead lines is generally incompatible in principle with

National Grid's statutory duty under section 9 of the Electricity Act 1989 to

have regard to amenity and to mitigate impacts but recognises that
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overhead lines can give rise to adverse landscape and visual impacts,

dependent upon their scale, siting, degree of screening and the nature of

the landscape and local environment through which they are routed. In

relation to alternative technologies for transmission projects, paragraph

2.8.9 states that, "each project should be assessed individually on the basis

of its specific circumstances and taking account of the fact that Government

has not laid down any general rule about when an overhead line should be

considered unacceptable. The IPC should, however, only refuse consent for

overhead line proposals in favour of an underground or subsea line if it is

satisfied that the benefits from the non-overhead line alternative will clearly

outweigh any extra economic, social and environmental impacts and the

technical difficulties are surmountable." Paragraph 2.8.7 endorses the

Holford Rules which are a set of "common sense" guidelines for routeing

new overhead lines.

Biodiversity

B.18 Paragraph 2.7 of EN-5 highlights the potential impacts of overhead lines on

large birds.
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Appendix C – Technology Overview

C.1 This section provides an overview of the technologies available for the

strategic options described in this Report. It provides a high level

description of the relevant features of each technology. The costs for each

technology are presented in Appendix D.

C.2 The majority of electricity systems throughout the world are AC systems.

Consumers have their electricity supplied at different voltages depending

upon the amount of power they consume e.g. 230V for domestic customers

and 11 kV for large factories and hospitals. The voltage level is relatively

easy to change when using AC electricity, which means a more economical

electricity network can be developed for customer requirement. This has

meant that the electrification of whole countries could be and was delivered

quickly and efficiently using AC technology.

C.3 DC electricity did not develop as the means of transmitting large amounts

of power from generating stations to customers because DC is difficult to

transform to a higher voltage and bulk transmission by low voltage DC is

only effective for transporting power over short distances. However, DC is

appropriate in certain applications such as the extension of an existing AC

system or when providing a connection to the transmission system.

C.4 In terms of voltage, the transmission system in England and Wales

operates at both 275 kV and 400 kV. The majority of National Grid’s

transmission system is now constructed and operated at 400 kV, which

facilitates higher power transfers and lower transmission losses.

C.5 There are a number of different technologies that can be used to provide

transmission connections. These technologies have different features which

affect how, when and where they can be used. The main technology

options for electricity transmission are:

 Overhead lines

 Underground cables

 Gas Insulated Lines (GIL) and

 High Voltage Direct Current (HVDC).
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C.6 This appendix provides generic information about each of these four

technologies. Further information, including a more detailed technical

review is available in a series of factsheets that can be found at the project

website referenced at the beginning of this Report.

Overhead lines

C.7 Overhead lines form the majority of the existing transmission system

circuits in Great Britain and in transmission systems across the world. As

such there is established understanding of their construction and use.

C.8 Overhead lines are made up of three main component parts which are;

conductors (used to transport the power), pylons (used to support the

conductors) and insulators (used to safely connect the conductors to

pylons)

C.9 Figure C.1 shows a typical pylon used to support two 275 kV or 400 kV

overhead line circuits. This type of pylon has six arms (three either side),

each carrying a set (or bundle) of conductors.

C.10 The number of conductors supported by each arm depends on the amount

of power to be transmitted and will be either two, three or four conductors

per arm. Technology developments have increased the capacity that can

Figure C.1: Example of a 400 kV Double-circuit Tower
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be carried by a single conductor and therefore, new overhead lines tend to

have two or three conductors per arm.

C.11 With the conclusion of the Royal Institute of British Architects (RIBA) pylon

design competition25 and other recent work with manufacturers to develop

alternative pylon designs, National Grid is now able to consider a broader

range of pylon types, including steel lattice and monopole designs. The

height and width is different for each pylon type, which may help National

Grid to manage the impact on landscape and visual amenity better. Figure

C.2, below, shows an image on the winning design from the RIBA pylon

design competition, a monopole design called the T-pylon (currently being

developed by National Grid).

Figure C.2: The T-pylon

C.12 Pylons are designed with sufficient height to ensure that the clearances

between each conductor and between the lowest conductor and the ground,

buildings or structures are adequate to prevent electricity jumping across.

The minimum clearance between the lowest conductor and the ground is

normally at the mid-point between pylons. There must be sufficient

clearance26 between objects and the lowest point of the conductor as shown

in Figure C.3.

25 Press notice issued by DECC on 14 October 2011
http://www.decc.gov.uk/en/content/cms/news/pn11_82/pn11_82.aspx

4.1 26
More information can be found in the brochure “Development near overhead lines” at

http://www.nationalgrid.com/uk/LandandDevelopment/DDC/devnearohl_final/.
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Figure C.3: Safe height between lowest point of conductor and other

obstacle (“Safe Clearance”)

C.13 The distance between adjacent pylons is termed the ‘span length’. The

span length is governed by a number of factors, the principle ones being

pylon height, number and size of conductors (i.e. weight), ground contours

and changes in route direction. A balance must therefore be struck

between the size and physical presence of each tower versus the number of

towers; this is a decision based on both visual and economic aspects. The

typical ‘standard’ span length used by National Grid is approximately 360m.

C.14 Lower voltages need less clearance and therefore the pylons needed to

support 132 kV lines are not as high as traditional 400 kV and 275 kV

pylons. However, lower voltage circuits are unable to transport the same

levels of power as higher voltage circuits.

C.15 National Grid has established operational processes and procedures for the

design, construction, operation and maintenance of overhead lines.

Circuits must be taken out of service from time to time for repair and

maintenance. However, short emergency restoration times are achievable

on overhead lines as compared, for example, to underground cables. This

provides additional operational flexibility if circuits need to be rapidly

returned to service to maintain a secure supply of electricity when, for

example, another transmission circuit is taken out of service unexpectedly.

C.16 In addition, emergency pylons can be erected in relatively short timescales

to bypass damaged sections and restore supplies. Overhead line
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maintenance and repair therefore does not significantly reduce security of

supply risks to end consumers.

C.17 Each of the three main components that make up an overhead line has a

different design life, which are:

 Between 40 and 50 years for overhead line conductors

 80 years for pylons

 Between 20 and 40 years for insulators

C.18 National Grid expects an initial design life of around 40 years, based on the

specified design life of the component parts. However, pylons can be easily

refurbished and so substantial pylon replacement works are not normally

required at the end of the 40 year design life.

Underground Cables

C.19 Underground cables at 275 kV and 400 kV make up approximately 10% of

the existing transmission system in England and Wales, which is typical of

the proportion of underground to overhead equipment in transmission

systems worldwide. Most of the underground cable is installed in urban

areas where achieving an overhead route is not feasible. Examples of other

situations where underground cables have been installed, in preference to

overhead lines, include crossing rivers, passing close to or through parts of

nationally designated landscape areas and preserving important views.

C.20 Underground cable systems are made up of two main components – the

cable and connectors. Connectors can be cable joints, which connect a

cable to another cable, or overhead line connectors in a substation.

C.21 Cables consist of an electrical conductor in the centre, which is usually

copper or aluminium, surrounded by insulating material and sheaths of

protective metal and plastic. The insulating material ensures that although

the conductor is operating at a high voltage, the outside of the cable is at

zero volts (and therefore safe). Figure C.4 shows a cross section of a
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transmission cable and a joint that is used to connect two underground

cables.

C.22 Underground cables can be connected to above-ground electrical

equipment at a substation, enclosed within a fenced compound. The

connection point is referred to as a cable sealing end. Figure C.5 shows

two examples of cable sealing end compounds.

Figure C.5: Cable Sealing End Compounds

C.23 An electrical characteristic of a cable system is capacitance between the

conductor and earth. Capacitance causes a continuous ‘charging current’ to

flow, the magnitude of which is dependent on the length of the cable circuit

(the longer the cable, the greater the charging current) and the operating

voltage (the higher the voltage the greater the current). Charging currents

have the effect of reducing the power transfer through the cable.

4.1 Figure C.4: Cable Cross-Section and Joint
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C.24 High cable capacitance also has the effect of increasing the voltage along

the length of the circuit, reaching a peak at the remote end of the cable.

C.25 National Grid can reduce cable capacitance problems by connecting reactive

compensation equipment to the cable, either at the ends of the cable, or, in

the case of longer cables, at regular intervals along the route. Specific

operational arrangements and switching facilities at points along the cable

circuit may also be needed to manage charging currents.

C.26 Identifying faults in underground cable circuits often requires multiple

excavations to locate the fault and some repairs require removal and

installation of new cables, which can take a number of weeks to complete.

C.27 High voltage underground cables must be regularly taken out of service for

maintenance and inspection and, should any faults be found and depending

on whether cable excavation is required, emergency restoration for security

of supply reasons typically takes a lot longer than for overhead lines (days

rather than hours).

C.28 The installation of underground cables requires significant civil engineering

works. These make the construction times for cables longer than overhead

lines.

C.29 The construction swathe required for two AC circuits comprising two cables

per phase will be between 35-50 m wide.

C.30 Each of the two main components that make up an underground cable

system has a design life of between 40 and 50 years.

C.31 Asset replacement is generally expected at the end of design life. However,

National Grid’s asset replacement decisions (that are made at the end of

design life) will also take account of actual asset condition and may lead to

actual life being longer than the design life.

Gas Insulated Lines (GIL)

C.32 GIL is an alternative to underground cable for high voltage transmission.

GIL has been developed from the well-established technology of gas-
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insulated switchgear, which has been installed on the transmission system

since the 1960s.

C.33 GIL uses a mixture of nitrogen and sulphur hexafluoride (SF6) gas to

provide the electrical insulation. GIL is constructed from welded or flanged

metal tubes with an aluminium conductor in the centre. Three tubes are

required per circuit, one tube for each phase. Six tubes are therefore

required for two circuits, as illustrated in Figure C.6 below.

Figure C.6: Key Components of GIL27

C.34 GIL tubes are brought to site in 10 – 20 m lengths and they are joined in

situ. It is important that no impurities enter the tubes during construction

as impurities can cause the gas insulation to fail. GIL installation methods

are therefore more onerous than those used in, for example, natural gas

pipeline installations.

27 The distances are based on initial manufacturer estimates of tunnel and buried GIL
dimensions which would be subject to full technical appraisal by National Grid and
manufacturers to achieve required ratings which may increase the separation required. It
should be noted that the diagram does not show the swathe of land required during
construction. Any GIL tunnel installations would have to meet the detailed design
requirements of National Grid for such installations.
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C.35 A major advantage of GIL compared to underground cable is that it does

not require reactive compensation.

C.36 The installation widths over the land can also be narrower than cable

installations, especially where more than one cable per phase is required.

C.37 GIL can have a reliability advantage over cable in that it can be re-

energised immediately after a fault (similar to overhead lines) whereas a

cable requires investigations prior to re-energisation. If the fault was a

transient fault it will remain energised and if the fault was permanent the

circuit will automatically and safely de-energise again.

C.38 There are environmental concerns with GIL as the SF6
28 gas used in the

insulating gas mixture is a potent ‘greenhouse gas’. Since SF6 is an

essential part of the gas mixture GIL installations are designed to ensure

that the risk of gas leakage is minimised.

C.39 There are a number of ways in which the risk of gas leakage from GIL can

be managed, which include:

(i) use of high-integrity welded joints to connect sections of tube;

(ii) designing the GIL tube to withstand an internal fault; and

(iii) splitting each GIL tube into a number of smaller, discrete gas zones

that can be independently monitored and controlled.

C.40 At decommissioning the SF6 can be separated out from the gas mixture and

either recycled or disposed of without any environmental damage.

C.41 GIL is a relatively new technology and therefore has limited historical data,

meaning that its operational performance has not been empirically proven.

National Grid has two GIL installations on the transmission system which

28 SF6 is a greenhouse gas with a global warming potential, according to the
Intergovernmental Panel on Climate Change, Working Group 1 (Climate Change 2007,
Chapter 2.10.2), of 22,800 times that of CO2.
www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html
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are 545 m and 150 m long29. These are both in electricity substations; one

is above ground and the other is in a trough. The longest directly buried

transmission voltage GIL in the world is approximately one kilometre long

and was recently installed on the German transmission system around

Frankfurt Airport.

C.42 In the absence of proven design life information, and to promote

consistency with assessment of other technology options, National Grid

assesses GIL over a design life of up to 40 years.

High Voltage Direct Current (“HVDC”)

C.43 HVDC technology can provide efficient solutions for the bulk transmission of

electricity between AC electricity systems (or between points on an

electricity system).

C.44 There are circumstances where HVDC has advantages over AC, generally

where transmission takes place over very long distances or between

different, electrically-separate systems, such as between Great Britain and

countries such as France, The Netherlands and Ireland.

C.45 HVDC links may also be used to connect a generating station that is distant

from the rest of the electricity system. For example, very remote hydro-

electric schemes in China are connected by HVDC technology with overhead

lines.

C.46 Proposed offshore wind farms to be located over 60 km from the coast of

Great Britain are likely to be connected using HVDC technology as an

alternative to an AC subsea cable. This is because AC subsea cables over

60 km long have a number of technical limitations, such as high charging

currents and the need for mid-point compensation equipment.

29 The distances are based on initial manufacturer estimates of tunnel and buried GIL
dimensions which would be subject to full technical appraisal by National Grid and
manufacturers to achieve required ratings which may increase the separation required. It
should be noted that the diagram does not show the swathe of land required during
construction. Any GIL tunnel installations would have to meet the detailed design
requirements of National Grid for such installations.
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C.47 The connection point between AC and DC electrical systems has equipment

that can convert AC to DC (and vice versa), known as a converter. The DC

electricity is transmitted at high voltage between converter stations.

C.48 HVDC can offer advantages over AC underground cable, such as:

 a minimum of two cables per circuit is required for HVDC whereas a

minimum of three cables per circuit is required for AC.

 reactive compensation mid-route is not required for HVDC.

 cables with smaller cross sectional areas can be used (compared to

equivalent AC system rating).

C.49 HVDC systems have a design life of about 40 years. This design life period

is on the basis that large parts of the converter stations (valves and control

systems) would be replaced after 20 years.
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Appendix D – Economic Appraisal

D.1 As part of the economic appraisal of Strategic Options, National Grid makes

comparative assessments of the lifetime costs associated with each

technology option that is considered to be feasible.

D.2 This section provides an overview of the methods that National Grid uses to

estimate lifetime costs as part the economic appraisal of a Strategic Option.

It also provides a summary of generic capital cost information for

transmission system circuits for each technology option included in

Appendix C and an overview of the method that National Grid uses to

assess the Net Present Value (“NPV”) of costs that are expected to be

incurred during the lifetime of new transmission assets.

D.3 The IET, PB/CCI Report30 presents cost information in size of transmission

circuit capacity categories for each circuit design that was considered as

part of the independent study. To aid comparison between the cost data

presented in the IET PB/CCI Report and that used by National Grid for

appraisal of Strategic Options, this appendix includes cost estimates using

National Grid cost data for circuit designs that are equivalent to those

considered as part of the independent study. Examples in this Appendix

are presented using the category size labels of “Lo”, “Med” and “Hi” used in

the IET PB/CCI Report.

Lifetime Costs for Transmission

D.4 For each technology option appraised within a Strategic Option, National

Grid estimates total lifetime costs for the new transmission assets. The

total lifetime cost estimate consists of the sum of the estimates of the:

 initial capital cost of developing, procuring, installing and

commissioning the new transmission assets, and

30 “Electricity Transmission Costing Study – An Independent Report Endorsed by the
Institution of Engineering & Technology” by Parsons Brinckerhoff in association with Cable
Consulting International. Page 10 refers to Double circuit capacities.
http://www.theiet.org/factfiles/transmission-report.cfm
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 net present value (“NPV”) of costs that are expected to be incurred

during the lifetime of these new transmission assets.

Capital Cost Estimates

D.5 At the initial appraisal stage, National Grid prepares indicative estimates of

the capital costs. These indicative estimates are based on the high level

scope of works defined for each Strategic Option in respect of each

technology option that is considered to be feasible. As these estimates are

prepared before detailed design work has been carried out, National Grid

takes account of equivalent assumptions for each option.

D.6 This section considers the capital costs in two parts, firstly the AC

technology costs are discussed, followed by HVDC technologies. Each of

these technologies is described in Appendix C in more detail.

AC Technology Capital Cost Estimates

D.7 Table D.1 shows the category sizes that are relevant for AC technology

circuit designs:-

Category Design Rating

Lo Two AC circuits of 1,595 MVA 3,190 MVA

Med Two AC circuits of 3,190 MVA 6,380 MVA

Hi Two AC circuits of 3,465 MVA 6,930 MVA

Table D.1 – AC Technology Circuit Designs

D.8 Table D.2 provides a summary of technology configuration and capital cost

information (in financial year 2010/11 prices) for each of the AC technology

options that National Grid considers as part of an appraisal of Strategic

Options.
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IET,
PB/CCI
Report
short-
form
label

Circuit Ratings by Voltage Technology Configuration Capital Costs

275kV
AC

Technologies

400kV
AC

Technologies

Overhead Line
(OHL)

AC Underground
Cable

(AC Cable)

Gas Insulated
Line

(GIL)

Overhead Line
(OHL)

AC Underground
Cable

(AC Cable)

Gas Insulated
Line

(GIL)

Total rating for
two Circuits

(2 x rating of
each circuit)

Total rating for
two Circuits

(2 x rating of
each circuit)

No. of
Conductors Sets

“bundles” on
each arm/circuit

of a pylon

No. of Cables
per phase

No of direct
buried GIL tubes

per phase

Cost for a “double”
two circuit pylon

route

(Cost per circuit,
of a double circuit

pylon route)

Cost for a two
circuit AC cable

route

(Cost per circuit,
of a two circuit
AC cable route)

Cost for a two
circuit GIL route

(Cost per
circuit, of a two

circuit GIL
route)

Lo

3190MVA
(2 x 1595MVA)

[2000MVA 2 x
1000MVA for AC
Cable only]

3190MVA
(2 x 1595MVA)

2 conductor sets
per circuit

(6 conductors per
circuit)

1 Cable per Phase

(3 cables per
circuit)

1 tube per phase

(3 standard GIL
tubes per circuit)

£1.5m/km

(0.75m/km)

£8.8m/km

(£4.4m/km)

£13.5m/km

(£6.75m/km)

Med

N/A

[3190MVA 2 x
1595MVA for AC
Cable only]

6380MVA
(2 x 3190MVA)

2 conductor sets
per circuit

(6 conductors per
circuit)

2 Cables per
Phase

(6 cables per
circuit)

1 tube per phase

(3 “developing”
new large GIL
tubes per circuit)

£1.6m/km

(£0.8m/km)

£18m/km

(£9m/km)

£16.0m/km

(£8.0m/km)

Hi N/A
6930MVA
(2 x 3465MVA)

3 conductor sets
per circuit

(9 conductors per
circuit)

3 Cables per
Phase

(9 cables per
circuit)

2 tubes per phase

(6 standard GIL
tubes per circuit)

£1.8m/km

(£0.9m/km)

£22m/km

(11m/km)

£23m/km

(£11.5m/km)

Table D.2 - AC Technology Configuration and National Grid Capital Costs by Rating

Notes: -
1. Capital Costs for all technologies are based upon rural/arable land installation with no major obstacles (examples of major obstacles would be Roads, Rivers, Railways etc…)
2. All underground AC Cable and GIL technology costs are for direct buried installations only. AC cable and GIL Tunnel installations would have a higher capital installation cost than

direct buried rural installations. However, AC cable or GIL replacement costs following the end of conductor life would benefit from re-use of the tunnel infrastructure.
3. AC cable installation costs exclude the cost of reactors and mid point switching stations, which are described later in this appendix.
4. 275kV circuits will often require Super-Grid Transformers (SGT) to allow connection into the 400kV system, SGT capital costs are not included above but described later in this

appendix.
5. 275kV AC cable installations above 1000MVA, as indicated in the table above, would require 2 cables per phase to be installed to achieve ratings of 1595MVA per circuit at 275kV.
6. National Grid is aware of changes in cable sizes which are being developed by cable manufacturers that would potential allow the use of 2 cables per phase at the “Hi” capacity

rating. This would potentially utilise these larger cables, but could facilitate an amendment of cost in the “Hi” capacity rating, currently £22m/km, by a reduction of up to -£2.5m
per kilometre. “Med” and “Lo” costs are unaffected by this potential change, “Hi” rating AC Cable costs would be amended when better information becomes available.

7. 2011/12 cost for GIL has been raised to £8m from £7.6m for “Med” capacities and to £23m from £22.8m for “Hi” capacities. This is based upon latest information from projects and
worldwide manufacturer information.



D.9 Table D.2 provides a summary of the capital costs associated with the key31

components of transmission circuits for each technology option. Additional

equipment is required for technology configurations that include new:

 AC underground cable circuits

 Connections between 400 kV and 275 kV parts of the Transmission

System.

D.10 The following sections provide an overview of the additional requirements

associated with each of these technology options and indicative capital costs of

additional equipment.

AC Underground Cable additional equipment

D.11 Appendix C of this Report provides a summary of the electrical characteristics of

AC underground cable systems and explains that reactive gain occurs on AC

underground cables.

D.12 Table D.3 provides a summary of the typical reactive gain within AC underground

cable circuits forming part of the Transmission System.

Category Voltage Design
Reactive Gain per

circuit

Lo 275 kV One 2500 mm2 cable per phase 5 Mvar/km

Med 275 kV Two 2500 mm2 cable per phase 10 Mvar/km

Lo 400 kV One 2500 mm2 cable per phase 10 Mvar/km

Med 400 kV Two 2500 mm2 cable per phase 20 Mvar/km

Hi 400 kV Three 2500 mm2 cable per phase 30 Mvar/km

Table D.3 – Reactive Gain Within AC underground cable circuits

31 Components that are not required for all technology options are presented separately in this
Appendix.
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D.13 National Grid is required to ensure that reactive gain on any circuit that forms part

of the Transmission System does not exceed 225 Mvar. Above this limit, reactive

gain would lead to unacceptable voltages (voltage requirements as defined in the

NETS SQSS). In order to manage reactive gain and therefore voltages, reactors

are installed on AC underground cable circuits to ensure that reactive gain in total

is less than 225 Mvar.

D.14 For example a 50 km “Med” double circuit would have an overall reactive gain of

1000 Mvar per circuit (2000 Mvar in total for two circuits). The standard shunt

reactor size installed at 400 kV on the National Grid System is 200 MVAr.

Therefore four 200 Mvar reactors (800 Mvar) need to be installed on each circuit

or eight 200 Mvar reactors (1600 Mvar) reactors for the two circuits. Each of

these reactors cost £3m adding £24m to an overall cable cost for the example

double circuit above.

D.15 Mid point switching stations may be required as part of a design to meet the

reactive compensation requirements for AC underground cable circuit. The need

for switching stations is dependent upon cable design, location and requirements

which cannot be fully defined without detailed design.

D.16 For the purposes of economic appraisal of Strategic Options, National Grid

includes a cost allowance that reflects typical requirements for switching stations.

These allowances shown in table D.4 are:-

Category Switching Station Requirement

Lo Reactive Switching Station every 60km between substations

Med Reactive Switching Station every 30km between substations

Hi Reactive Switching Station every 20km between substations

Table D.4 – Reactive Gain Within AC underground cable circuits

D.17 It is noted that more detailed design of AC underground cable systems may

require a switching station after a shorter or longer distance than the typical

values used by National Grid at the initial appraisal stage.
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D.18 Table D.5 below shows the capital cost associated with AC underground cable

additional equipment.

Category
Cost per mid point
switching station

Cost per 200 Mvar
reactor

Lo £9m

£3m per reactorMed £11m

Hi £11m

Table D.5 – Additional costs associated with AC underground
cables

Connections between AC 275 kV and 400 kV circuits additional equipment

D.19 Equipment that transform voltages between 275kV and 400kV (a 400/275 kV

supergrid transformer or “SGT”) is required for any new 275 kV circuit that

connects to a 400 kV part of the Transmission System (and vice versa). The

number of supergrid transformers needed is dependent on the capacity of the new

circuit. National Grid can estimate the number of SGTs required as part of an

indicative scope of works that is used for the initial appraisal of Strategic Options.

D.20 Table D.6 below shows capital cost associated with the SGT requirements.

275kV Equipment
Capital Cost

(SGT - including civil
engineering work)

400/275kV SGT 1100MVA

(excluding switchgear)
£3.9m per SGT

Table D.6 – Additional costs associated with 275kV

circuits requiring connection to the 400kV system

High Voltage Direct Current (“HVDC”) Capital Cost Estimates

D.21 Conventional HVDC technology sizes are not easily translated into the “Lo”, “Med”

and “Hi” ratings suggested in the IET, PB/CCI report. Whilst National Grid

information for HVDC is presented for each of these categories, there are
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differences in the circuit capacity levels. As part of an initial appraisal, National

Grid’s assessment is based on a standard 2GW converter size. Higher ratings are

achievable using multiple circuits.

D.22 The capital costs of HVDC installations can be much higher than for equivalent AC

overhead line transmission routes. Each individual HVDC link, between each

converter station, requires its own dedicated set of HVDC cables. HVDC may be

more economic than equivalent AC overhead lines where the route length is many

hundreds of kilometres.

D.23 Table D.7 provides a summary of technology configuration and capital cost

information (in financial year 2010/11 prices) for each of the HVDC technology

options that National Grid considers as part of an appraisal of Strategic Options.

HVDC Converter Type
2 GW Total HVDC Link

Converter Costs

(Converter Cost at Each End)

2GW
DC Cable Pair Cost

Current Source Technology
or “Classic” HVDC

£290m HVDC link cost

(£145m at each end)

£1.75m/km

Voltage Source Technology

HVDC

£300m HVDC link cost

(£150m at each end)

£1.75m/km

Table D.7 - HVDC Technology Capital Costs for 2GW installations

Notes: -
1. Costs are updated to median of prices published in Appendix 4 of National Grid’s September 2011

Offshore Development Information Statement (ODIS).
http://www.nationalgrid.com/NR/rdonlyres/0CFEBA62-0986-408D-8154-
E9E73123D4CA/49326/2011_Appendix_Protected.pdf

2. Sometimes a different HVDC capacity (different from the required AC capacity) can be utilised for a
project due to the different way HVDC technology can control power flow. The capacity requirements
for HVDC circuits will be specified in any option considering HVDC. The cost shall be based upon table
C.4 above.

3. Where a single HVDC Link is proposed as an option, to maintain compliance with the NETS SQSS, there
may be a requirement to install an additional “Earth Return” DC cable. For example a 2GW Link must
be capable of operating at ½ its capacity i.e. 1GW during maintenance or following a cable fault. To
allow this operation the additional cable known as an “Earth Return” must be installed, this increases
cable costs by a further 50% to £2.6m/km.

4. Capital Costs for HVDC cable installations are based upon subsea or rural/arable land installation with
no major obstacles (examples of major obstacles would be Subsea Pipelines, Roads, Rivers, Railways
etc…)

D.24 Costs can be adjusted from this table to achieve equivalent circuit ratings where

required. For example a “Lo” rating 3190 MW would require two HVDC links of

(1.6 GW capacity each), while “Med” and “Hi” rating 6380 MW-6930 MW would

require three links with technology stretch of (2.1-2.3 GW each).
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D.25 Converter costs at each end can also be adjusted, by Linear scaling, from the cost

information in Table D.7, to reflect the size of the HVDC link being appraised.

HVDC Cable costs are normally left unaltered, as operating at the higher load does

not have a large impact the cable costs per km.

D.26 The capacity of HVDC circuits assessed for this Report is not always exactly

equivalent to capacity of AC circuits assessed. However, Table D.8 below

illustrates how comparisons may be drawn using scaling methodology outlined

above.

IET, PB/CCI
Report
short-form
label

Converter
Requirements

(Circuit
Rating)

Total Cable
Costs/km

(Cable Cost
per link)

CSC “Classic”
HVDC Total
Converter Capital
Cost

(Total Converter
cost per end)

VSC HVDC Total
Converter Capital
Cost

(Total Converter
cost per end)

Lo 2 x 1.6 GW
HVDC Links

(3190MW)

£3.5m/km

(2 x £1.75/km)

£463m

(4 x £115.7m
[4 converters 2 each
end])

£479m

(4 x £119.7m
[4 converters 2
each end])

Med 3 x 2.1 GW
HVDC Links

(6380MW)

£5.25m/km

(3 x £1.75/km)

£925m

(6 x £154.2m
[6 converters 3 each
end])

£957m

(6 x £159.5m
[6 converters 3
each end])

Hi 3 x 2.3 GW
HVDC Links

(6930MW)

£5.25m/km

(3 x £1.75/km)

£1005m

(6 x £167.5m
[6 converters 3 each
end])

£1040m

(6 x £173.3m
[6 converter 3 each
end])

Table D.8 – Illustrative example using scaled 2GW HVDC costs to match equivalent AC
ratings (only required where HVDC requirements match AC technology circuit capacity

requirements)

Notes: -
1. Costs based on 2GW costs shown in table C.4 and table shows how HVDC costs are estimated based upon HVDC

capacity required for each option.
2. Scaling can be used to estimate costs for any size of HVDC link required.

Indication of Technology end of design life replacement impact

D.27 It is unusual for a part of the Transmission System to be decommissioned and the

site reinstated. In general, assets will be replaced towards the end of the assets

design life. Typically, transmission assets will be decommissioned and removed

only as part of an upgrade or replacement by different assets.
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D.28 National Grid does not take account of replacement costs in the lifetime cost

assessment.

D.29 National Grid’s asset replacement decisions take account of actual asset condition.

This may lead to actual life of any technology being longer or shorter than the

design life, depending on the environment it is installed in, lifetime loading,

equipment family failures among other factors for example.

D.30 The following provides a high level summary of common replacement

requirements applicable to specific technology options.

a) OHL - Based on the design life of component parts, National Grid assumes an

initial design life of around 40 years for overhead line circuits. After the initial

40 year life of an overhead line circuit, substantial pylon replacement works

would not normally be required. The cost of Pylons is reflected in the initial

indicative capital costs, but the cost of replacement at 40 years would not

include the pylon cost. As pylons have an 80 year life and can be re-used to

carry new replacement conductors. The replacement costs for overhead line

circuits at the end of their initial design life are assessed by National Grid as

being around 50% of the initial capital cost, through the re-use of pylons.

b) AC underground Cable - At the end of their initial design life, circa 40 years,

replacement costs for underground cables are estimated to be equal or

potentially slightly greater than the initial capital cost. This is because of

works being required to excavate and remove old cables prior to installing

new cables in their place in some instances.

c) GIL - At the end of the initial design life, circa 40 years, estimated

replacement costs for underground GIL would be equal to or potentially

greater than the initial capital cost. This is because of works being required to

excavate and remove GIL prior to installing new GIL in their place in some

instances.

d) HVDC - It should be noted at the end of the initial design life, circa 40 years,

replacement costs for HVDC are significant. This due to the large capital costs

for the replacement of converter stations and the cost of replacing

underground or subsea DC cables when required.
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Net Present Value Cost Estimates

D.31 At the initial appraisal stage, National Grid prepares estimates of the costs that

are expected to be incurred during the design lifetime of the new assets. National

Grid considers costs associated with:

 Operation and maintenance

 Electrical losses

D.32 For both categories, Net Present Value (“NPV”) calculations are carried out using

annual cost estimates and a generic percentage discount rate over the design life

period associated with the technology option being considered.

D.33 The design life for all technology equipment is outlined in the technology

description in Appendix C. The majority of expected design lives are of the order

of 40 years, which is used to asses the following NPV cost estimates below.

D.34 In general discount rates used in NPV calculations would be expected to reflect

the normal rate of return for the investor. National Grid’s current rate of return is

6.25%. However, the Treasury Green Book recommends a rate of 3.5% for the

reasons set out below32

“The discount rate is used to convert all costs and benefits to ‘present

values’, so that they can be compared. The recommended discount rate is

3.5%. Calculating the present value of the differences between the

streams of costs and benefits provides the net present value (NPV) of an

option. The NPV is the primary criterion for deciding whether government

action can be justified.”

D.35 National Grid considered the impact of using the lower Rate of Return (used by UK

Government) on lifetime cost of losses assessments for transmission system

investment proposals. Using the rate of 3.5% will discount loss costs, at a lower

32 http://www.hm-treasury.gov.uk/d/green_book_complete.pdf Paragraph 5.49 on Page 26
recommends a discount rate of 3.5% calculation for NPV is also shown in the foot note of this page.

NPV calculations are carried out using the following equation over the period of
consideration.
Dn =1/(1 + r)n
Where Dn = Annual Loss Cost, r = 3.5% and n = 40 years
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rate than that of 6.25%. This has the overall effect of increasing the 40 year cost

of losses giving a more onerous cost of losses for higher loss technologies.

D.36 For the appraisal of Strategic Options, National Grid recognises the value of closer

alignment of its NPV calculations with the approach set out by government for

critical infrastructure projects.

Annual Operations and Maintenance cost

D.37 The maintenance costs associated with each technology vary significantly

depending upon type. Some electrical equipment is maintained regularly to

ensure system performance is maintained. More complex equipment like HVDC

converters have a significantly higher cost associated with them, due to their high

maintenance requirements for replacement parts. Table D.9 shows the cost of

maintenance for each technology, which unlike capital and losses is not dependant

on capacity.

Overhead
Line

(OHL)

AC
Underground

Cable
(AC Cable)

Gas Insulated
Line

(GIL)

High Voltage
Direct Current

(HVDC)

Circuit Annual maintenance
cost per two circuit km (AC)

(Annual cost per circuit Km
[AC])

£1,980/km

(£999/km)

£4,200/km

(£2100/km)

£2,000/km

(£1,000/km)

£100/km
Subsea Cables

Associated equipment
Annual Maintenance cost per
item N/A

£5,000 per
reactor

£31,000 per
switching station

N/A
£968,000 per
converter station

Additional costs for 275 kV circuits requiring connection to the 400kV system

275/400 kV SGT 1100 MVA
Annual maintenance cost
per SGT

£5,000 per
SGT

£5,000 per SGT
£5, 000 per
SGT

N/A

Table D.9 – Annual maintenance costs by Technology
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D.38 As an example, annual maintenance costs for a 40 km circuits would be assessed

as:

 For overhead line: £1980/km x 40 = £0.08m

 For underground cable: £4200/km x 40+(6x£5000) = £0.2m

 For Gas Insulated line: £2000/km x 40 = £0.08m

 For CSC HVDC (3 x 2.1 GW): (3 x £100 x 40) + (6 x £968,000) = £5.82m

 For CSC HVDC (3 x 2.1 GW): (3 x £100 x 40) + (6 x £968,000) = £5.82m

Annual Electrical Losses and Cost

D.39 Transmission losses occur in all electrical equipment and are related to the

operation and design of the equipment. The main losses within a transmission

system come from heating losses associated with the resistance of the electrical

circuits, often referred to as I2R losses (the electrical current flowing through the

circuit, squared, multiplied by the resistance). As the load (the amount of power

each circuit is carrying) increases, the current in the circuit is larger.

D.40 The average load of a transmission circuit which is incorporated into the

transmission system is estimated to be 34% (known as a circuit average

utilisation). This figure is calculated from the analysis of the load on each circuit

forming part of National Grid’s transmission system over the course of a year.

This takes account of varying generation and demand conditions and is an

appropriate assumption for the majority of Strategic Options.

D.41 This level of circuit utilisation is required because if a fault occurs there needs to

be an alternative route to carry power to prevent wide scale loss of electricity for

homes, business, towns and cities. Such events would represent a very small

part of a circuit’s 40 year life, but this availability of alternative routes is an

essential requirement at all times to provide secure electricity supplies to the

nation.

D.42 In all AC technologies the power losses are calculated directly from the electrical

resistance properties of each technology and associated equipment. Table D.10

provides a summary of circuit resistance data for each AC technology and capacity

options considered in this Report.
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IET, PB/CCI
Report short-
form label

AC Overhead Line
Conductor Type

(complete single
circuit resistance
for conductor set)

AC Underground
Cable Type

(complete single
circuit resistance
for conductor set)

AC Gas Insulated Line
(GIL) Type

(complete single
circuit resistance for
conductor set)

Lo
2 x 570 mm2

(0.025 Ω/km) 

1 x 2500 mm2

(0.013 Ω/km*) 

Single Tube per phase

 (0.0086 Ω/km) 

Med
2 x 850 mm2

(0.0184 Ω/km) 

2 x 2500 mm2

(0.0065 Ω/km*) 

Single Tube per phase

(0.0086 Ω/km) 

Hi
3 x 700 mm2

(0.014 Ω/km) 

2 x 2500 mm2

(0.0043 Ω/km*) 

Two tubes per phase

(0.0065 Ω/km) 

Losses per 200Mvar Reactor required for AC underground cables

Reactor Losses N/A 0.4MW per reactor N/A

Additional losses for 275kV circuits requiring connection to the 400 kV system

275 kV options
only

275/400 kV
SGT losses

0.2576 Ω   
(plus 83 kW of iron
losses) per SGT

0.2576 Ω   
(plus 83 kW of iron
losses) per SGT

0.2576 Ω   
(plus 83 kW of iron
losses) per SGT

Table D.10 – AC circuit technologies and associated resistance per circuit.

D.43 The process of converting AC power to DC is not 100% efficient. Power losses

occur in all elements of the converter station: the valves, transformers, reactive

compensation/filtering and auxiliary plant. Manufacturers typically represent

these losses in the form of an overall percentage. Table D.11 below shows the

typical percentage losses encountered in the conversion process, ignoring losses

in the DC cable circuits themselves.

HVDC Converter
Type

2 GW

Converter
Station losses

2GW

DC Cable Pair
Losses

2GW

Total Link loss

Current Source (CSC)
Technology or
“Classic” HVDC

0.5% per
converter

Ignored 1% per HVDC Link

Voltage Source (VSC)
Technology HVDC

1.0% per
converter

Ignored 2% per HVDC Link

Table D.11 – HVDC circuit technologies and associated resistance
per circuit.
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D.44 The example calculation explained in detail below is for “Med” category circuits

and has been selected to demonstrate the principles of the mathematics set out in

this section. This example does not describe specific options set out within this

report. A detailed example explanation of the calculations used to calculate AC

losses is included in Appendix E.

D.45 The circuit category, for options contained within this report, is set out within each

option. The example below demonstrates the mathematics and principles, which is

equally applicable to “Lo”, “Med” and “Hi” category circuits, over any distance.

D.46 The example calculations (using calculation methodology described in Appendix E)

of instantaneous losses for each technology option for an example circuit of 40 km

“Med” capacity 6380 MVA (two x 3190 MVA).

 Overhead Lines = (2 x 3) x 1565.5 A2 x (40 x 0.0184 Ω/km) = 10.8 MW 

 Underground Cable = (2 x 3) x1565.5 A2 x (40 x 0.0065 Ω/km) + (6 x 

0.4MW) = 6.2 MW

 Gas Insulated Lines = (2 x 3) x 1565.5 A2 x (40 x 0.0086 Ω/km) = 5.1 MW 

 CSC HVDC = 34% x 6380 MW x 1% = 21.7 MW

 VSC HVDC = 34% x 6380 MW x 2% = 43.4 MW

D.47 An annual loss figure can be calculated from the instantaneous loss. National Grid

multiplies the instantaneous loss figure by the number of hours in a year and also

by the cost of energy. National Grid uses £60/MWhr which is the cost of energy

derived in the Ofgem “project discovery” document33.

33 http://www.ofgem.gov.uk/Markets/WhlMkts/monitoring-energy-

security/Discovery/Documents1/Discovery_Scenarios_ConDoc_FINAL.pdf 2012 figure from

figure 3.19 Wholesale Electricity Prices Graph “Dash for Energy“ Cost £60/MWhr including

marginal cost of carbon.
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D.48 The following is a summary of National Grid’s example calculations of Annual

Losses and Maintenance costs for each technology option for an example circuit of

40 km “Med” capacity 6380 MVA (two x 3190 MVA).

(a) Overhead Line annual loss = 10.8 MW x 24 x 365 x £60/MWhr = £5.7m.

(b) U-ground Cable annual loss = 6.2 MW x 24 x 365 x £60/MWhr = £3.3m.

(c) Gas Insulated lines annual loss = 5.1 MW x 24 x 365 x £60/MWhr = £2.7m

(d) CSC HVDC annual loss = 21.7 MW x 24 x 365 x £60/MWhr = £11.4m

(e) VSC HVDC annual loss = 43.4 MW x 24 x 365 x £60/MWhr = £22.8m

Example Lifetime costs and NPV Cost Estimate

D.49 The annual Operation, Maintenance and loss information is assessed against the

NPV model at 3.5% over 40 years and added to the capital costs to provide a

lifetime cost for each technology.

D.50 Table D.12 shows an example for a “Med” capacity 6380 MVA (2 x 3190 MVA) 400

kV over 40 years.

Example 400 kV
“Med” Capacity
over 40km

Overhead
Line

(OHL)

AC
Underground

Cable
(AC Cable)

Gas
Insulated

Line
(GIL)

CSC High
Voltage
Direct

Current
(HVDC)

VSC High
Voltage
Direct

Current
(HVDC)

Capital Cost £64m £738m £640m £1,135m £1,167m

NPV Loss Cost
over 40 years at
3.5% discount
rate

£125m £72m £58m £250m £501m

NPV Loss Cost
over 40 years at
3.5% discount
rate

£2m £4m £2m £128m £128m

Lifetime Cost £191m £814m £700m £1,513m £1,796m

Table D.12 – Example Lifetime Cost table (rounded to the nearest £m)
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Appendix E –Detailed Mathematical Principles used for AC Loss

Calculation

E.1 This Appendix provides a detailed description of the mathematical formulae and

principles that National Grid applies when calculating losses on the Transmission

System. The calculations use recognised mathematical equations which can be

found in power system analysis text books.

E.2 The example calculation explained in detail below is for “Med” category circuits

and has been selected to demonstrate the principles of the mathematics set out in

this section. This example does not describe specific options set out within this

report.

E.3 The circuit category, for options contained within this report, is set out within each

option. The example below demonstrates the mathematics and principles, which is

equally applicable to “Lo”, “Med” and “Hi” category circuits, over any distance.

Example Loss Calculation (1) – 40 km 400 kV “Med” Category Circuits

E.4 The following is an example loss calculation for a 40 km 400 kV “Med” category

(capacity of 6,380 MVA made up of two 3,190 MVA circuits).

E.5 Firstly the current flowing in each of the two circuits is calculated from the three

phase power equation of P= √3VLLILL cos θ.  Assuming a unity power factor (cos θ 

= 1), the current in each circuit can be calculated using a rearranged form of the

three phase power equation of:

(In a star (Y) configuration electrical system I = ILL = ILN)

I = P/√3VLL

Where, P is the circuit utilisation power, which is 34% of circuit rating as set out in

D.40 of Appendix D, which for the each of the two circuits in the “Med” category

example is calculated as:

P = 34% x 3190 MVA = 1,084.6 MVA

And, VLL is the line to line voltage which for this example is 400 kV.
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For this example, the average current flowing in each of the two circuits is

I = 1,084.6 x 106/(√3 x 400 x 103 ) = 1,565.5 Amps

E.6 The current calculated above will flow in each of the phases of the three phase

circuit. Therefore from this value it is possible to calculate the instantaneous loss

which occurs at the 34% utilisation loading factor against circuit rating for any AC

technology.

E.7 For this “Med” category example, the total resistance for each technology option is

calculated (from information in Appendix D, Table D.10) as follows:

Overhead Line = 0.0184Ω/km x 40 km = 0.736 Ω 

Cable Circuit34 = 0.0065Ω/km x 40 km = 0.26 Ω  

Gas Insulated Line = 0.0086Ω/km x 40 km = 0.344 Ω 

These circuit resistance values are the total resistance seen in each phase of that

particular technology taking account the number of conductors needed for each

technology option.

E.8 The following is a total instantaneous loss calculation for the underground cable

technology option for the “Med” category example:

Losses per phase are calculated using P=I2R

1,565.52 x 0.26 = 0.64 MW

Losses per circuit are calculated using P=3I2R

3 x 1,565.52 x 0.26 = 1.91 MW

Losses for “Med” category are calculated by multiplying losses per circuit

by number of circuits in the category

34 A 40 km three phase underground cable circuit will also require three reactors to ensure that
reactive gain is managed within required limits.
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2 x 1.91 MW = 3.8 MW

E.9 For underground cable circuits, three reactors per circuit are required (six in total

for the two circuits in the “Med” category). Each of these reactors has a loss of

0.4 MW. The total instantaneous losses for this “Med” category example with the

underground cable technology option are assessed as:

3.8 + (6 x 0.4) = 6.2 MW

E.10 The same methodology is applied for the other AC technology option types for the

“Med” category example considered in this Appendix. The following is a summary

of the instantaneous total losses that were assessed for each technology option:

Overhead Lines = (2 x 3) x 1,565.52 x 0.736 = 10.8 MW

Cables = (2 x 3) x 1,565.52 x 0.26 + (6 x 0.4) = 6.2 MW

Gas Insulated Lines = (2 x 3) x 1,565.52 x 0.344 = 5.1 MW

Example Loss Calculation (2) – 40 km 275 kV “Lo” Category Circuits Connecting to a 400

kV part of the Transmission System.

E.11 The following is an example loss calculation for a 40 km 275 kV “Lo” category

(capacity of 3,190 MVA made up of two 1,595 MVA circuits) and includes details of

how losses of the supergrid transformer (“SGT”) connections to 400 kV circuits are

assessed. This example assesses the losses associated with the GIL technology

option up to a connection point to the 400 kV system.

The circuit utilisation power (P) which for the each of the two circuits in the “Lo”

category example is calculated as:

P = 34% x 1,595 = 542.3 MVA

For this example, the average current flowing in each of the two circuits is:

I = 542.3x106/(√3 x 275x103 ) = 1,138.5 Amps
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E.12 For this “Lo” category example, the total resistance for the GIL technology option

is calculated (from information in Appendix D, Table D.10) as follows:

0.0086Ω/km x 40 km = 0.344 Ω 

E.13 The following is a total instantaneous loss calculation for the GIL technology

option for this “Lo” category example:

Losses per circuit are calculated using P=3I2R

3 x 1138.5 x 0.344 = 1.35 MW

Losses for “Lo” category 275 kV circuits are calculated by multiplying

losses per circuit by number of circuits in the category

2 x 1.35 MW = 2.7 MW

E.14 SGT losses also need to be included as part of the assessment for this “Lo”

category example which includes connection to 400 kV circuits. SGT resistance35

is calculated (from information in Appendix D, Table D.10) as 0.2576 Ω. 

E.15 The following is a total instantaneous loss calculation for the SGT connection part

of this “Lo” category example:

The average current flowing in each of the two SGT 400 kV winding are calculated

as:

I HV= 542.3 x 106/(√3 x 400x103 ) = 782.7 Amps

Losses per SGT are calculated using P=3I2R

SGT Loss = 3 x 782.7 x 0.2576 = 0.475 MW

Iron Losses in each SGT = 84kW

35 Resistance value referred to the 400 kV side of the transformer.
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Total SGT instantaneous loss (one SGT per GIL circuit) = (2 x 0.475) + (2 x

0.084) = 1.1 MW

E.16 For this example, the total “Lo” category loss is the sum of the calculated GIL and

SGT total loss figures:

“Lo” category loss = 2.7 + 1.1 = 3.8 MW
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Appendix F – Environmental and Socio-Economic Appraisal

F.1 National Grid’s ‘Our Approach to the Design and Routeing of New Electricity

Transmission Lines’ describes the process which National Grid adopts for its

project development. This involves increasing refinement of the design as

more information is gathered about the proposal, its setting and constraints.

In order to test different options, options appraisal is used to consider each

option, taking account of environmental, socio-economic, technical and cost

issues.

F.2 In terms of environmental and socio-economic issues, it suggests that the

following topics are considered in options appraisal:

Environment

 Landscape and Visual

 Historic Environment

 Ecology

 Air quality

 Noise and vibration

 Soils and Geology

 Water

Socio-economic

 Aviation and defence

 Traffic and transport

 Local economic impact
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F.3 Where the consideration of certain topics is not likely to assist in

determining which of the options under consideration should be taken

forward, these options may be “scoped out”. An Environmental Impact

Assessment will eventually be required to accompany the application for

consent for the Richborough Connection. This may include topics scoped out

of the current study.

F.4 The environmental and socio-economic appraisal has focussed on the

following topics :

 Landscape and Visual

 Historic Environment

 Ecology

 Local economic impact

F.5 It is proposed to scope out the remaining topics for the reasons stated

below.

F.6 Neither underground nor overhead line options would have any effects on air

quality during the operational phase. During construction, both cable laying

and the construction of an overhead line have the potential to generate dust

and emissions from plant and traffic movements. However these effects

would be temporary and dust and other emissions are capable of mitigation

using well established techniques. There is therefore unlikely to be a

significant difference between the residual effects of different options on air

quality.

F.7 Underground options would not give rise to noise and vibration during the

operational phase. The National Policy Statement for Electricity Networks

notes that noise from overhead lines is unlikely to lead an application to be

refused as a variety of mitigation measures are possible, such as the

positioning of lines and the design and maintenance of conductors.

Construction activities associated with both cable laying and the erection of
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an overhead line have the potential to generate noise and vibration.

However these effects would be temporary and are capable of mitigation

using well established techniques. There is therefore unlikely to be a

significant difference between the residual effects of different options on

noise and vibration.

F.8 There are no sites designated nationally for their

geological/geomorphological interest in the study area and the local geology

and soils pose no particular constraint to either underground options or the

construction of an overhead line. Any agricultural land temporarily affected

during construction would be restored for such use. While there would be

some permanent land loss associated with overhead line options, this would

be insignificant in terms of the local land resource and cannot be used to

distinguish between options.

F.9 Once operational, neither underground cables (including GIL) nor overhead

line options are expected to have significant effects on water resources.

While during construction there is the potential for different effects on

surface water and groundwater, depending on the nature and extent of

construction activity, it is considered that such differences are insufficient for

them to be material differentiators in options selection.

F.10 Once operational, the effects on traffic and transport will be negligible for all

options. Construction works will involve transport of materials and

workforce to sites. The effects will be temporary and will be subject to

management to ensure that effects are not unacceptable. This will be the

case for any option and therefore transport is not a material factor in

distinguishing between options.

F.11 Kent International Airport at Manston lies over 2km from the existing

overhead lines between Richborough and Monkton. This distance, coupled

with the alignment of the runway and limited extent of obstacle limitation

surfaces, means that new overhead lines in the study area would not be

constrained by the presence of the airport. Aviation is therefore not a

material factor in distinguishing between options.
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Appendix G – Environmental and Socio-Economic Assets

Landscape Assets

G.1 The Kent Downs Area of Outstanding Natural Beauty (AONB) is a nationally

designated landscape which covers an extensive area to the south of the

study area and its northern extent is broadly defined by the M2 between

Gillingham and Faversham and the A2 between Faversham and Dover.

Canterbury lies just north of the designated area. Although not strictly a

landscape designation, the North Downs Way National Trail is integral to the

enjoyment of the AONB and its setting. It approaches the study area to the

south of Canterbury before turning south east towards Dover.

G.2 The designated landscape assets affected by the onshore elements of the

offshore option SO5 include the Kent Downs AONB and the Dover-Folkestone

Heritage Coast

G.3 The North Downs National Character Area includes the area of the Kent

Downs AONB and some adjoining areas broadly south of the M2/A2 and

therefore to the south of the study area. The North Downs is an area of

dramatic and distinctive chalk downland with a continuous and steep scarp

giving extensive views across Kent and Surrey towards the South Downs.

The broad dip slope gradually drops towards the Thames and the English

Channel. The dip slope is incised by a number of valleys or 'coombes' of the

rivers Stour, Medway, Darent and Mole. Woodland and shaws cover much of

the dry valleys and, in places, they are a characteristic of the ridgetop. In

some areas, major motorway and railway corridors introduce a discordant

feature into an otherwise quiet and peaceful rural landscape.

G.4 The Greater Thames Estuary National Character Area includes the Swale

Estuary and adjoining low-lying land between Kemsley and Whitstable. In

this character area, extensive open spaces are dominated by the sky within

a predominantly flat, low-lying landscape. The pervasive presence of water

and numerous coastal estuaries extend the maritime influence far inland. A

strong feeling of remoteness and wilderness persists on the open beaches

and salt marshes, on the reclaimed farmed marshland and also on the

mudflats populated by a large and varied bird population. Traditional

unimproved wet pasture is grazed with sheep and cattle. Extensive drained
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and ploughed productive arable land is protected from floods by sea walls,

with some areas of more mixed agriculture on higher ground. Open grazing

pastures is patterned by a network of ancient and modern reed-fringed

drainage ditches and dykes, numerous creeks and few vertical boundaries

such as hedges or fences. Generally, tree cover is limited to farmsteads and

dwellings on the higher, drier pockets of ground. There is pressure for

development on the edges of the character area, particularly around major

estuaries, including the Swale, often on highly visible sites against which the

marshes are often viewed. Options SO2 and SO3 could affect this character

area.

G.5 The North Kent Plain National Character Area encompasses the settlements

of Sittingbourne and Faversham and the intervening coastal plain. In this

character area the exposed arable/horticultural fields have a sparse

hedgerow pattern and only limited shelter belt planting around settlements

and farmsteads. Gently undulating, the large intensively cropped fields to

the west are mainly devoid of trees and hedges. There are extensive areas

of grazing marsh and reed beds and lines of pylons dominate the open and

often treeless landscape. Orchards and horticultural crops to the east

predominate and are enclosed by poplar or alder shelter belts and scattered

small woodlands. Discrete but significant areas of woodland and more

enclosed farmland are distinctive and are confined to the higher ground

around Blean and to the west, above the general level of the plain.

Urbanisation and large settlements are often visually dominant in the

landscape due to the lack of any screening woodlands or shelterbelts. All of

the options could affect this character area.

G.6 Geologically, an outlier of the Chalk and, historically, an island separated

from the mainland by a sea channel, Thanet forms a discrete and distinct

area that is characterised by its unity of land use arising from the high

quality fertile soils developed over chalk. Open and with few trees, the

Thanet landscape is dominated by wide views over extensive fields of

cereals, root crops and other horticultural crops. All of the options could

affect this character area.

Historic Environment Assets
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G.7 All of the onshore options may potentially affect a number of Historic

Environment assets including :

 the Canterbury World Heritage Site;

 the Scheduled Monument of the Saxon Shore fort, Roman port and

associated remains at Richborough;

 the Scheduled Monument of Sarreanglo-saxon cemetery;

 Minster Conservation Area, with a concentration of listed buildings

including Grade I Minster Church;

 Monkton Conservation Area, also including a concentration of listed

buildings and a Grade I Church;

 a group of nine conservation areas including Upstreet, Chislet, Hoath,

Ford, Boyden Gate, Highstead and others;

 Westbere Conservation Area with a concentration of listed buildings

including a Grade I Church;

 Sturry Conservation Area with a concentration of listed buildings

including a Grade I Church; and

 Tyler Hill Conservation Area.

 Other Listed Buildings Grade I, II*, and II.

G.8 In addition, Options SO2 may also potentially affect:

 the Scheduled Monument of Thornden Wood bowl barrows;

 a group of six conservation areas including Dargate, Fostal, Hernhill,

Goodnestone, Culmers and Graveney;

 the Scheduled Monument of Graveney marshes medieval salterns; and
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 Other Listed Buildings Grade I, II, and II*.

G.9 Options SO3 have the potential to affect all the above heritage assets, and a

range of others including:

 Faversham Conservation Area and listed buildings (including several

Grade I);

 a concentration of listed buildings at Oare (including Grade I

designations);

 Teynham Church (Grade I);

 St Giles Church – near Bax (Grade I);

 the Scheduled Monument of St. Saviours Abbey, Faversham;

 the Scheduled Monument of Oare Gunpowder Works;

 the Scheduled Monument of Muston Old Church;

 the Scheduled Monument of Castle Rough Medieval moated site at

Kemsley;

 Kemsley Church (Grade I);

 Sittingbourne Conservation Area (including concentration of listed

buildings – several Grade I);

 Iwade Church (Grade I); and

 Other Listed Buildings Grade I, II*, and II.

G.10 Strategic Option 5 has the potential to impact on a number of Protected

Wrecks concentrated off the coast of Deal, and a Protected Wreck at

Langdon Bay near Dover. There are no other off-shore heritage designations

that may be affected by this or any other option, but there are a number of
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other shipwrecks along the coast between Pegwell Bay and Kemsley, with

particular concentrations north-west of Margate and in the River Swale.

G.11 Study Sub-Area 3 contains a number of designated heritage assets between

the south Kent coastline and Sellindge. They include:

 Two Scheduled Monuments (Martello towers and a Roman Villa) in the

east of Folkestone;

 Two Scheduled Monuments (medieval ringwork and tumulus) in the

north of Folkestone;

 Westernhanger Castle Scheduled Monument south of M20;

 The Royal Military Canal Scheduled Monument running east-west across

study area;

 Other scheduled monuments west of Hythe including a Romano-British

building at Burch’s Rough, Stutfall Castle, Dymchurch Redoubt, and a

flood defence at Botolph’s Bridge;

 Sandling Park (Grade II Registered Park and Garden) north-west of

Hythe;

 numerous Listed Buildings of various grades, throughout Study-Sub

Area, but concentrated within the main built up areas of Hythe and

Folkestone.

Ecological Assets

G.12 International designations include Special Protection Areas (SPA), Special

Area of Conservation (SAC) and Ramsar sites. Sites of Special Scientific

Interest (SSSI) are national designations.



141 of 164

G.13 All of the options have the potential to affect a number of ecological assets

including:

 Thanet Coast and Sandwich Bay (SPA, and Ramsar site)- Wetland

habitats support 15 British Red Data Book invertebrates, as well as a

large number of nationally scarce species. Attracts internationally

important numbers of turnstone and nationally important wintering

populations of four wader species: ringed plover, golden plover, grey

plover and sanderling, as well as Lapland bunting. The site is used by

large numbers of migratory birds;

 Thanet Coast SAC is a coastal site with marine components, important

for its reefs on chalk platforms and partially submerged sea caves.

These habitats support a diverse and specialised algal and lichen

population.

 Sandwich Bay SAC is a coastal site important for the rare dune habitats

that the site supports.

 Sandwich Bay to Hacklinge Marshes SSSI - Contains the most important

sand dune system and sandy coastal grassland in South East England

and a wide range of other habitats such as mudflats, saltmarsh, chalk

cliffs, freshwater grazing marsh, scrub and woodland. Outstanding

assemblages of both terrestrial and marine plants with over 30

nationally rare and nationally scarce species, having been recorded.

Invertebrates are also of interest with recent records including 19

nationally rare, and 149 nationally scarce species. An important landfall

for migrating birds and also supports large wintering populations of

waders, some of which regularly reach levels of national importance.

Cliffs at Pegwell Bay are also of geological interest;

 Stodmarsh SPA, SAC, Ramsar, SSSI and National Nature Reserve is a

wetland site resulting from subsidence under the valley of the Great

Stour. A sizeable population of Desmoulin’s whorl snail lives beside

ditches within pasture on the floodplain of the River Stour, where reed

sweet-grass, large sedges and sometimes common reed dominate the

vegetation. Stodmarsh is a south-eastern outlier of the main swathe of

sites and is important in confirming the role of underlying base-rich rock
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(chalk) as a factor determining this species’ distribution. The site

provides wintering habitats for wetland bird species.

 Blean Complex SAC - Hornbeam coppice occurs interspersed with

pedunculate oak stands and introduced sweet chestnut. Great wood-

rush is locally dominant in the woodland, and the characteristic greater

stitchwort is found in more open patches. The stands have traditionally

been managed as coppice, and are one of the British strongholds for the

heath fritillary butterfly;

 East Blean Wood SSSI - East Blean Wood is one of the best remaining

examples of primary deciduous woodland in the Blean Woods complex

north of Canterbury. The wood comprises mixed coppice with oak

standards, sweet chestnut coppice and also a small plantation of Scots

pine. The diverse ground flora includes some species indicative of a long

history of woodland cover. The smaller, outlying Childs Forstal, Buckwell

and Clangate Woods are similar. Also of interest is the insect fauna,

particularly the moths and butterflies. The rare heath fritillary butterfly

occurs in these woods.

 West Blean and Thornden Woods SSSI - Comprise a mosaic of ancient

semi-natural woodland and conifer plantation within the ancient Blean

Forest complex and include several rare woodland types. The area is

noted for birds with over 50 species of breeding bird having been

recorded. The woodland also supports a diverse invertebrate fauna

including 5 nationally rare and 13 nationally scarce species. The woods

are situated on London Clay and gravel drift deposits which have given

rise to a range of free to poorly drained moderately acidic soils.

G.14 In addition to the above, Options SO2 and SO3 have the potential for

impacts on :

 that part of the Blean Complex west of Blean (SAC) - Hornbeam coppice

occurs interspersed with pedunculate oak stands and introduced sweet

chestnut. Great wood-rush is locally dominant in the woodland, and the

characteristic greater stitchwort is found in more open patches. The

stands have traditionally been managed as coppice, and are one of the

British strongholds for the heath fritillary butterfly; and
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 the Swale SPA and Ramsar site - A complex of brackish and freshwater,

floodplain grazing marsh with ditches, and intertidal saltmarsh and

mudflat extending between Kemsley and Whitstable. These habitats

together support internationally important numbers of wintering

waterfowl. Rare wetland birds breed in important numbers. The

saltmarsh and grazing marsh are of international importance for their

diverse assemblages of wetland plants and invertebrates.

G.15 All subsea options (SO4, SO5 and SO6) have the potential to impact on a

number of overlapping ecological designations to the northeast of

Richborough which affect coastal waters and substantial parts of the

foreshore around Pegwell Bay and Sandwich Flats. They include the Thanet

Coast and Sandwich Bay Ramsar and SPA, the Sandwich Bay SAC, the

Sandwich Bay and Hacklinge Marshes SSSI, the Sandwich and Pegwell Bay

NNR, and Prince’s Beachlands LNR (the foreshore of Sandwich Flats).

G.16 Options SO4 and S06 also have the potential to impact on ecological

designations from Ramsgate northwards and along the north Kent coastline.

Such designations include the Thanet Coast SAC which extends from south

of Ramsgate to west of Birchington. The coastline from Ramsgate to

Whitstable is also protected by the Thanet Coast and Sandwich Bay SPA and

Ramsar, and the Thanet Coast SSSI. Between Whitstable and beyond

Kemsley, the coastline and the River Swale are protected by The Swale

Ramsar, SPA and SSSI designations.

G.17 Option SO5 would involve laying a cable in the vicinity of coastline protected

by the Dover to Kingsdown Cliffs SAC, Folkestone Warren SSSI, and

Folkestone Warren LNR, although these are entirely land-based designations

and there would be no direct impacts upon them.

G.18 The onshore elements of the offshore option SO5 includes a number of SSSI

designations. They include:

 Folkestone Warren

 Folkestone to Etchinghill escarpment (SAC and SSSI)

 Seabrook Stream
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 Lympne escarpment

 Otterpool Quarry.

G.19 There are a number of scattered areas of ancient Woodland west of Hythe,

between Hythe and Folkestone, and north of the M20 corridor.

Economic activity

G.20 The main centres of economic activity in, and adjacent to, the study area

are Canterbury; the coastal settlements of Whitstable, Herne Bay, Margate

and Ramsgate; Faversham, Sittingbourne and Kemsley. At Richborough

there are proposals for a 120ha energy park on the former power station

site, including biomass and energy from waste generation and associated

uses. The commercial zone in proximity to Canterbury substation has been

largely developed in recent years. At Kemsley, extensive areas of land were

allocated for employment development in the Local Plan, in the vicinity of

the substation and paper mill (an established major local employer), and

much of this land has now been developed, or is currently under

development, for distribution warehousing. Other land in the study area is

allocated for employment development at Sittingbourne and Faversham,

these sites being located within the built-up areas of the settlements.

G.21 Canterbury is a visitor destination of international importance related to its

historic and religious associations and its status as a World Heritage Site.

The coastal resorts previously referred to are also important destinations for

tourism and efforts are being made to revitalise these resorts which

currently mainly attract day visitors. There are no nationally important

visitor attractions in the study area and local attractions are associated with

nature and wildlife conservation, including nature reserves and a visitor

centre on the coast of the Swale Estuary and Wealden Forest park and a

number of wildlife attractions in the east of the study area. The study area

has an extensive network of rights of way and a number of paths of more

than local importance, including the Saxon Shore Way, a 160 mile route

from Gravesend to Hastings. This route runs along the coast of the Swale

Estuary and follows the River Stour between Sarre and Richborough. The
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Sittingbourne and Kemsley Light Railway is a preserved narrow gauge

railway of more than local interest.

G.22 Kent International Airport at Manston handles both passenger and freight

traffic and has an aircraft maintenance facility. The Airport has plans to

expand its throughput significantly but this would be accommodated within

its existing estate.

G.23 Options SO4, SO5 and SO6 have the potential to impact upon a number of

anchorages off the coast. There are particular concentrations of such

anchorages at Whitstable, Herne Bay, Margate and Ramsgate.

G.24 Economic activity relevant to the onshore elements of the offshore option

SO5 is concentrated in the urban areas of Hythe and Folkestone.
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Appendix H – Stakeholder Comments & Responses

H.1 As part of developing this Report National Grid consulted with the local

planning authorities potentially affected by the proposal and core

stakeholder agencies to obtain technical feedback and guidance on the work

undertaken, this included providing to them the Draft Strategic Options

Report following a workshop held in October 2012. The following

organisations were consulted:

 Kent County Council;

 Canterbury District Council;

 Dover District Council;

 Shepway District Council;

 Thanet District Council;

 Swale Borough Council;

 Natural England;

 English Heritage; and

 Environment Agency.

H.2 Officers from the above organisations were invited to attend a workshop

during October 2012 at which the need for the development, the method

and findings of the appraisal were presented and key issues discussed.

Attendees and those that were invited but were unable to attend were

provided with copies of the draft report and asked to provide technical

feedback and officer opinions on the work done to date. A comprehensive

schedule of the issues raised and responses to these are set out below. The

comments received are officers’ technical and initial responses and do not

form an official response or view of any of the organisations or planning

authorities on the options considered.
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Respondent Comment Response

Canterbury
City Council

The replacement of the numerous existing
lines approaching Canterbury North needs
to be an option for consideration at
appropriate parts of the route.

Where there are existing overhead lines whose routes, completely or in
part, have potential to be used for new overhead lines which would make
the required connection, these may be identified through the route corridor
study and/or as mitigation measures as the project develops through the
detailed design stage. This is not examined as part of the strategic options
process.

The aim should be to avoid direct effects on
Stodmarsh SPA, SAC, Ramsar. Indirect
impacts will need to be discussed in some
detail.

Whilst the Stodmarsh Special Area of Conservation (SAC), Special
Protection Area (SPA), Ramsar site, Site of Special Scientific Interest (SSSI)
and National Nature Reserve is located between Richborough and
Canterbury it is considered that a connection would not be routed directly
through this designated site. Impacts on bird species including potential for
effects on migratory birds (collision risk) which are a qualifying feature of
the designation is recognised in the appraisal of strategic options.

The report has been amended to ensure this is clearly referenced.

Impacts on locally sensitive landscapes are
more relevant to the report. The general
character of landscapes is not considered.

The Strategic Options Report considers landscape designations of national
significance and National Character Areas, as appropriate at this strategic
level. At each stage of the process we gain more detailed information about
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Insufficient information is given to make an
informed comparison. Examples provide
include the Hoath Farmlands and the
Wantsum Channel AHLV are not considered.

The report fails to mention the Canterbury
Area of High Landscape Value which seeks
to protect the setting of the World Heritage
Site.

the constraints and issues that might affect a particular option. As we learn
more, we back-check at each stage to see if any new information has come
to light which affects the conclusions previously made as regards
technology and options. Local designations will be considered as part of the
Route Corridor Study and as the project develops. We have noted those
specific constraints identified.

At paragraph 7.13 delete comparison of
visual amenity impacts of SO2a with SO1a
– comparisons cannot be made in absence
of a defined route.

SO2a would be a significantly longer route corridor than SO1a, therefore it
is considered correct to state that the extent of effects on visual amenity
would be greater.

The report incorrectly refers to the Thanet
Coast and Sandwich Bay SPA, Ramsar, SAC
in a number of paragraphs. This
designation is not an SAC. Do you just
mean Sandwich Bay SAC?

Thank you for identifying this drafting error, whilst there is a Thanet Coast
Special Area of Conservation (SAC) and a Sandwich Bay Special Area of
Conservation (SAC) both should not be referred to under a single reference.
The report has been amended to address this point.

At 6.30, 6.45, 7.25 etc Stodmarsh Ramsar
designation should also be referred to.

Thank you for identifying this drafting error, the report has been amended
to reference the Ramsar designation at Stodmarsh.

Reference is made to as yet unknown
archaeological assets. Available
information, including that held by
Canterbury City Council and Canterbury
Archaeological Trust, should be used.

The detailed records of archaeological assets will be considered as the
project is developed further.

Canterbury City Council look forward to
assisting with preparing a consultation plan,
and would like to investigate the possibility
of a member briefing in a advance of the
consultation.

This comment has been noted and the Project team has engaged all
relevant local authorities in the development of its consultation strategy
and undertook briefings with elected members in Spring 2013.

Has a Strategic Environmental Assessment
been completed?

SEA applies to a wide range of public plans and programmes not specific
development proposals. Therefore a Strategic Environmental Assessment
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specific to this project has not been undertaken. If an overhead line is
proposed, the development would fall within Schedule 2 of the
Infrastructure Planning (Environmental Impact Assessment) Regulations
2009 (as amended). In accordance with Regulation 6(1) of the 2009 EIA
Regulations either a screening opinion would be requested or notification
made that an environmental statement will be provided in respect of the
development.

Dover
District
Council

Para 2.1. What is the difference between a
supplier and a generator. If the
Interconnector is not a generator, is it a
supplier?

Suppliers and generators refer to the roles of different organisations, not
infrastructure. Generators produce electricity from different sources, and
suppliers sell the electricity to consumers. The interconnector is neither a
supplier nor a generator but provides a means for purchasing or selling
electricity between countries (see para 2.4).

Is there a statutory requirement to consider
if the development to be connected – i.e.
the interconnector - is in the best location?

There is a legal requirement in EC Regulation No 714/2009, Article 8(7)
which requires that “...network codes shall be developed for cross- border
network issues and market integration issues ...”. EC Regulation No
713/2009 established the EU wide Agency for the Cooperation of Energy
Regulators which has begin the work needed to create the materials needed
to enable the EU transmission system operators to achieve longer term
integration. These regulations and some other legal requirements have
become known as the ‘Third Energy Package’.

Nemo Link®
was contracted before the Third Energy Package came into

force. The Third Energy Package does not have retrospective effect. Nemo
Link®

was developed using the ‘Merchant Interconnector’ model typical of

many UK interconnector proposals. This model was one of those permitted
under Directive 2003/54/EC.

Who is the promoter? National Grid Electricity Transmission Limited is the project promoter for
the Richborough Connection.

Reference is made to a separate
generating application. Dover District
Council understand an interconnector not to
be generating station, and consider that
reference to a generating application may

Reference to “generating application” has been removed.
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be misleading if this is not the case.

On what basis are issues scoped out. The
only two issues that are scoped in seem to
be landscape and visual impact and
biodiversity. The historic environment and
EMF are also key issues,

National Grid’s Strategic Optioneering process considers those factors that
enable the merits of different options to be compared at the strategic
options level.
Such factors are discussed under the headings of Landscape and Visual,
Ecological, Historic Environment and Socio-Economic.

Electric and Magnetic Fields is not a material consideration in selecting a
preferred strategic option because National Grid designs all of its systems
to be compliant with ICNIRP guidelines on exposure to electric and
magnetic fields and so it does not facilitate differentiation between different
strategic options.

Will the proposal result in the removal of
any existing lines so as to avoid
concentrating of lines of wirescape.

Where there are existing overhead lines whose routes, completely or in
part, have potential to be used for new overhead lines which would make
the required connection, these may be identified through the route corridor
study and/or as mitigation measures as the project develops through the
detailed design stage. This is not examined as part of the strategic options
process.

What type of application was made in 2008
to connect a 1,000MW interconnector?

The application referred to was an application from the interconnector to
National Grid for a connection to the National Electricity Transmission
System.

What is HVDC? Would it negate the need
for pylons? Is the interconnector HVDC?

HVDC technology is described in Appendix C of the Report.
HVDC can be connected via overhead lines or underground cable.
The interconnector is an HVDC connection.

Dover District Council have not had sight of
the Nemo Link® Interconnector Options
Report. Can the Council have sight of it?

This is a document relating to the Nemo Link® Interconnector and not the
Richborough Connection Project. The Nemo Link® Review of Options
Report formed part of their planning application submission to Thanet and
Dover District Councils and can be found within the Environmental
Statement Volume 2 Appendices Part 1 available to download on the project
website http://www.nemo-link.com/download-submission/

What is the height of the lattice pylon and
the T-pylon. How do these compare with

A 400kV lattice pylon is in the region of 46-50m high. A T-pylon is
approximately 34.5m high. In the vicinity of Richborough at the moment,
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the existing pylons in the vicinity of
Richborough?

there are only 132kV lattice pylons which are typically 26m high.

There is no reference to EMF. Should not all
issues be included and a brief assessment
offered?

Electric and Magnetic Fields is not a material consideration in selecting a
preferred strategic option because National Grid designs all of its systems
to be compliant with ICNIRP guidelines on exposure to electric and
magnetic fields and so it does not facilitate differentiation between different
strategic options.

P6.4 Will the additional infrastructure
requirements form part of the DCO or will
any form part of the Nemo Link®

application?

At this stage it is considered that none of the infrastructure requirements
referenced at paragraph 6.4 would form part of a Development Consents
Order (DCO) application to the Planning Inspectorate. The proposed
substation at Richborough forms part of the Nemo Link® planning
application.

Table 6.2 refers to Appendix Z. There is no
Appendix Z.

This has been corrected to read Appendix D.

No reference is made to Conservation Areas
in Dover District yet it is likely that there
would be significant effects on a number of
them.

Based on the study area examined it is not considered that the options
would affect any Conservation Areas in Dover District.

There is no reference to the Saxon Shore
Way (Regional Path).

At the Strategic Options level of assessment only footpaths of national
significance are considered. Potential impacts on other footpaths, including
the Saxon Shore Way will be considered as part of the Route Corridor Study
and as the project develops and we have noted the constraint identified.

How have the conclusions that SO1a and
SO2a will have no significant effect on the
SAM at Richborough been reached?

The report sets out that there is unlikely to be any significant direct effects
on the Scheduled Monument. This is due to the separation distance from
the proposed connection and limited scale of effect relative to the backdrop
of existing infrastructure. The report sets out that there may be potential
for effect upon setting in distant views.

How has the conclusion that development

will not affect major areas of economic

activity or tourism assets of national

significance been reached? The SAM at

The report sets out that there is unlikely to be any significant direct effects
on the Scheduled Monument at Richborough, whilst noting the potential for
effect upon its setting in distant views. It is considered that the options
examined will not affect any other major areas of economic activity or
tourism assets of national significance as there are no nationally important
visitor attractions or strategic development sites within the study area that
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Richborough is described by English

Heritage as “perhaps the most symbolically

important of all Roman sites in Britain,

witnessing both the beginning and the end

of Roman rule here”.

could be potentially affected.

Have Kent County Council been consulted
at this stage regarding Archaeology given
that broad routes have been considered?

Kent County Council have been engaged on the Draft Strategic
Optioneering Report.

There are inconsistent references to
potential habitat loss in Sandwich Bay to
Hacklinge Marshes SSSI.

This has been reviewed and the report should now consistently reference
that there is potential for loss of habitat at the Sandwich Bay to Hacklinge
Marshes SSSI.

How has the conclusion that visual impact
of SO2a would be greater than SO1a been
reached?

As option SO2a would be a significantly longer route corridor than SO1a, it
is considered that the extent of effects on visual amenity would be greater.

What consents would be required for
subsea options?

Consent would be required from the Marine Management Organisation for
the subsea section, and planning consent from the relevant district councils
or considered as permitted development with regard to the land-based and
intertidal parts of a subsea connection.

Clarification sought as to the present
capacity available at Richborough and the
capacity available after the transmission
connection.

There is currently no transmission capacity at Richborough as it is not
connected to the National Grid.
The existing distribution network circuits have a maximum capacity of
276MW.
The proposed transmission connection will be designed to provide 1800MW
of capacity.

What is the basis on which certain issues
have been scoped in and scoped out?

The basis for scoping in or out topics and sub-topics for the appraisal of
options is dependant on the stage of assessment being undertaken whether
the sub-option could have a bearing on the choice of option. Topics are not
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included if all of the options considered would have similar effects. This is
set out in Chapter 4 and Appendix F of this Strategic Options Report.
Further information is also available in the National Grid ‘Our Approach to
Options Appraisal’ document (National Grid 2012) available on the following
website www.nationalgrid.com.

Will the proposals have an impact on or can
it be integrated with the Canterbury to
Sellindge overhead line refurbishment
project (27km OHL, commencing Spring
2012 and complete end 2012) if an option
to Sellindge is taken forward?

Maintenance and refurbishment of the transmission system is an on-going
activity. The works to refurbish the existing overhead line between
Canterbury and Sellindge are necessary now and will be complete before
construction begins on the Richborough Connection.

Kent County
Council

A more detailed background study
examining the impacts on designated and
non-designated heritage assets would be of
benefit to the Options Report.

At this strategic level designations of national significance are considered.
At each stage of the process as we gain more detailed information about
the constraints and issues that might affect a particular option. As we learn
more, we back-check at each stage to see if any new information has come
to light which affects the conclusions previously made as regards
technology and options. Regional and local designations will be considered
as part of the Route Corridor Study.

More detailed assessment of the impacts of different route options will
occur as the Route Corridor Study is developed based on the strategic
option identified to be taken forward.

Kent County Council would wish to see
included in the options appraisal for the
location of the Nemo Link® landfall, a
comparison of the cumulative
environmental and economic impacts of the
connections at Richborough versus direct
undersea connections say to Cleve Hill,
Kemsley or Dungeness.

Consideration of the location for the landfall of the Nemo Link® is a matter
for the Nemo Link® Project. The Nemo Link® planning application relating
to the onshore elements of that project has been submitted to Thanet and
Dover District Council and includes consideration of cumulative effects with
the connection project.

It is not clear whether the cumulative visual
impact of additional pylons alongside

The presence of existing overhead lines is considered as part of the baseline
conditions for any assessment work.
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existing ones has been assessed.

There is a vast quantity of undesignated
heritage assets in the land and sea that the
options run through, which cumulatively
may be of much greater importance than
individually. This should be recognised.

SO1 – landscape assessment needs to be
more fine grain.
e.g. the landscape of the former Wantsum
Sea Channel which is of at least regional
importance.

At this strategic level designations of national significance are considered.
At each stage of the process we gain more detailed information about the
constraints and issues that might affect a particular option. As we learn
more, we back-check at each stage to see if any new information has come
to light which affects the conclusions previously made as regards
technology and options. Undesignated heritage assets will be considered as
part of the Route Corridor Study and as the project develops. We have
noted those specific constraints identified.

SO1 - The setting of Scheduled Monuments
should be considered as wells as significant
groups of undesignated buildings or
earthworks. Wantsum Channel includes a
number of important medieval earthworks.
Significant walking routes in the area
include the Saxon Shore Way.

SO2 – Comments as above concerning
impacts of overhead and buried options.
Longer distance will equate to greater
cumulative impact. Presence of WW2
defences in Graveney Area close to Cleve
Hill should be noted.

SO3 - Comments as above concerning
impacts of overhead and buried options.
Longer distance will equate to greater
cumulative impact. Faversham
Conservation Area and Faversham Creek
contain a number of assets. Need to be

The report sets out that there may be potential for effect upon the setting
of Scheduled Monuments in distant views. The need to protect the setting
of Scheduled Monuments will be further considered as the project develops.

At this strategic level designations of national significance are considered.
At each stage of the process we gain more detailed information including
field surveys if required about the constraints and issues that might affect a
particular option. As we learn more, we back-check at each stage to see if
any new information has come to light which affects the conclusions
previously made as regards technology and options. Local and regional
designations will be considered as part of the Route Corridor Study.

We have noted those specific constraints identified and the specific
comments you raise on the identified options.
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aware of non-designated sites of Roman
villas between Faversham and
Sittingbourne. Kemsley substation
potentially contains important prehistoric
remains.

SO3 - Direct impact on Graveney Salterns
and Castle Rough Scheduled Monuments
should be avoided by underground.
Overhead options should be designed to
minimise impact on setting.

SO4 – KCC agree that the off-shore
element is likely to run through an area rich
in undesignated wrecks (and also aircraft
crash sites). The latter can be regarded as
unprotected military remains. Need to be
aware of buried archaeology and WWII
structures. Geophysical survey before route
selection would be advisable.

SO5 – comments as above, with potentially
greater impact on wrecks. Impact on Royal
Military Canal should be avoided. High
potential for undesignated and unidentified
archaeology and other heritage assets on
route between coast and Sellindge.

S06 – comments as above. Greater
potential effects due to length of travel
through Swale.

Your comment on option SO6 has been noted.

More detailed analysis of routes is required
to identify the most significant effects.
Impacts on Richborough Fort (SM) would
need to be very carefully considered.

The potential for different route corridors to minimise impacts on heritage
assets, and the potential for mitigation of the environmental impacts of
the connection will be considered as part of the Route Corridor Study and
as the project develops.
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KCC would question whether the landscape
and visual benefits and setting of heritage
assets has been sufficiently detailed to
support the selection of overhead versus
buried on the SO1 option (P12.33).

At this strategic level designations of national significance are considered.
At each stage of the process we gain more detailed information including
field surveys if required about the constraints and issues that might affect a
particular option. As we learn more, we back-check at each stage to see if
any new information has come to light which affects the conclusions
previously made as regards technology and options. Local and regional
designations will be considered as part of the Route Corridor Study.

The potential for different route corridors to minimise impacts on landscape
and views, and the consideration of how the visual and environmental
effects of a new overhead line could most appropriately be minimised will
be considered as part of the Route Corridor Study and as the project
develops.

Future consultation should include the
Archaeological Advisor at Canterbury City
Council, District Conservation Officers and
English Heritage as well as Kent County
Council Heritage Conservation Team.

These parties will be consulted as the project develops.

Why have impacts on hydrology not been
considered? Proposed routes may have
significant effects on hydrology of a
European site?

Once operational neither underground cables nor overhead line option are
expected to have significant effects on water resource. While during
construction there is the potential for different effects on surface water and
ground water depending on the nature and extent of construction activity it
is considered that such differences are insufficient for them to be material
in option selection.

Assessments are subjective and not
quantified.

It is not possible to undertake quantitative assessments of effects at the
Strategic Options Level, but the broad assessment of potential effects as
undertaken does enable meaningful differentiation and comparison between
the Strategic Options.

Proposed assessment does not considered
Local Wildlife Sites, BAP Habitats, strong-
holds for protected species e.g. water vole
populations in Lower Stour Marshes.

At this strategic level designations of national significance are considered.
At each stage of the process we gain more detailed information including
field surveys if required about the constraints and issues that might affect a
particular option. As we learn more, we back-check at each stage to see if
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any new information has come to light which affects the conclusions
previously made as regards technology and options. Local and regional
designations will be considered as part of the Route Corridor Study.

Marine Conservation Zones (or subsequent
designation – if progressed) should be
considered for sub-sea options.

As Marine Conservation Zones are designated they will be taken into
consideration if relevant to the project at that stage.

At a later stage it will be necessary for a
Habitat Regulations Assessment to be
undertaken. It may be necessary to
demonstrate consideration of alternatives
through Appropriate Assessment.

A Habitat Regulations Assessment will accompany the planning application
if protected habitats are likely to be affected by the option being taken
forward.

In respect of Kent AONB the preferred
option would be Richborough to Canterbury
North but underground – shortest route and
least cumulative problems, potentially least
environmental problems. Impact of
substations on the AONB has not been
assessed. There are far reaching views
from AONB across area between
Richborough and Canterbury. Landscape
and Visual impact Assessment should be
used to determine whether a combination
of overhead and underground cables may
be acceptable.

Your comments are noted. If an overhead line option is taken forward the
benefits of undergrounding will be considered if particularly sensitive
landscape are identified and cannot be avoided.

Natural
England

Habitat Regulations Assessment will be
required for all the proposed options due to
the potential for all to impact on Natura
2000 sites.

It is considered that the level of assessment that has been undertaken at
the Strategic Options level allows for meaningful differentiation and
comparison between the Strategic Options at this stage. More detailed
studies will be undertaken as the project progresses.

Natural England agree that there seems to
be little benefit and greater ecological
damage from SO2 and SO3 relative to SO1.

Natural England’s comments are noted.

The discounted option of Richborough to
Sellindge (on land) appears to present the

Natural England’s comments are noted.
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least potential impact on designated
conservation sites and is therefore
potentially a more valid alternative to SO1
than SO2 or 3. Cable could be
undergrounded to mitigate visual impacts
on AONB.

A connection to Sellindge would be longer than those connection options
examined in the strategic options report, offers no technical benefits over
the other options considered and would also have the potential to affect
internationally designated conservation sites as noted for the option to
Canterbury including directly impacting an Area of Outstanding Natural
Beauty. The option was not considered further due to its increased length,
greater cost and amenity impact whilst offering no benefit over connections
to Canterbury, Cleve Hill or Kemsley.

Is there potential for a new substation
south of Stodmarsh and north of the AONB?

National Grid approaches infrastructure projects by first assessing whether
the existing network can be utilised before considering new sites. In this
case the existing substation sites at Canterbury North, Kemsley, Cleve Hill
and Sellindge have been considered as viable options. Therefore a new
substation south of Stodmarsh has not been considered.

There is a need for additional voltage
support infrastructure at Bolney and
Ninfield. Have potential impacts been
explored. Do they coincide with any nature
conservation site or projected landscape?

At this stage it is considered that any works at these sites would take place
on land within the ownership of National Grid. As the works at these sites
are further developed any required environmental assessments will be
undertaken.

Although SO1 might initially be the
preferred search area, further assessment
of effects is required before it can be
confirmed that this area contains the
preferred route. Natural England is
concerned by potentially high level of direct
impacts on international ecological
designations.

Natural England’s comments are noted.

It is considered that the level of assessment that has been undertaken at
the Strategic Options level allows for meaningful differentiation and
comparison between the Strategic Options at this stage. More detailed
studies will be undertaken as the project progresses.

Presence of all SSSIs that might be affected
by SO1 needs to be considered (Preston
Marshes, Chequers Woods and Old Park) in
considering route corridors.

We have noted those specific constraints identified and they will be
considered as part of the Route Corridor Study and as the project develops.

The meaning of direct vs indirect ecological
effects needs qualification re: impacts on
habitats / bird strike.

The report when referring to impacts on bird species including potential for
effects on migratory birds (collision risk), now makes a more clear
reference to the birds being a qualifying feature of the designation.
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The potential for displacement for birds to
be displaced from a site due to cables
oversailing and pylons overshadowing
should be considered to determine if this is
a potential effect.

More detailed studies will be undertaken as the project progresses.

Will the proposal be taken forward as a
Nationally Significant infrastructure Project?

If any part of the connection is proposed as an overhead line then this
would be considered a National Significant Infrastructure Project under the
Planning Act 2008 and a Development Consent Order Application would be
submitted to the Planning Inspectorate.

Some amendments to designations are
required in the report (in main report and
appendix G):

- All internationally designated sites
are also SSSIs.

- Stodmarsh is also a Ramsar Site
(10.23)

- Folkestone to Etchinghill Escarpment
is an SAC

- Lympne escarpment is an SSSI.

The interest features of the SSSIS will need
to be appraised in further assessments of
the proposal.

These comments are noted and appropriate amendments have been made
to the report.

Environment
Agency

The Lower Stour Wetland Biodiversity
Opportunity Area (BOA) should be included
in list of constraints. This area should be
protected as much as possible to maintain
the potential for habitat creation. Wherever
possible the final route should skirt the BOA
rather than pass through it.

At this strategic level designations of national significance are considered.
At each stage of the process we gain more detailed information about the
constraints and issues that might affect a particular option. As we learn
more, we back-check at each stage to see if any new information has come
to light which affects the conclusions previously made as regards
technology and options. Regional and Local designations will be considered
as part of the Route Corridor Study.

More detailed assessment of the impacts of different route options will
occur as the Route Corridor Study is developed based on the strategic
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option identified to be taken forward and we have noted those specific
constraints identified..

As proposals evolve the Environment
Agency should be consulted further to
identify any ‘main rivers’ or flood defences
along the route’s course.

The EA will be consulted accordingly at each stage of the project as the
proposal progresses.

Written consent from the EA is required
under the Water Resources Act 1991 (and
associated Byelaws) prior to the carrying
out of any works whatsoever:
in over or under the channel of main rivers,
on their banks, within 8m of the top of their
banks (15m for a tidally influenced water-
body), within 8m of the landward toe of any
flood defence (15m for a tidally influenced
water body). For maintenance reasons
works which obstruct the Byelaw Margin will
not normally be consented.

The Environment Agency’s comments in respect of the required consents
for works affecting main rivers are noted.
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Under Land Drainage Act 1991 (as
amended by Flood and Water Management
Act 2010) any obstruction to the flow of the
watercourse [of a main river?] requires the
consent of the Lead Local Flood Authority
(Kent County Council). Any potential
implications should be discussed with the
LLFA and Lower Stour IDB.

The Environment Agency’s comments in respect of the required consents
for works affecting main rivers are noted.
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Glossary of Terms and Acronyms

AC Alternating current

AONB Area of Outstanding Natural Beauty

Boundary Boundaries reflect the main weaknesses on the

interconnected system. Such weaknesses can lead to the

need to restrict power flows across the system

CSC Current Source Converter

DNO Distribution Network Operator

GIL Gas Insulated Line

GW Gigawatt (one thousand Megawatts)

HV High Voltage

HVDC High Voltage Direct Current

A HVDC is used where power transmission over long

distances (e.g. greater than 100 km) is necessary. At

such distances, this technology is both highly technically

effective and economic. The solution requires the

development of at least 2 converter installations (one at

each end) and either a cable or OHL link between the two.

The converter installations are typically the size of a large

warehouse.

Km Kilometre
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kV Kilovolt

MVA Mega Volt Ampere – This is a Standard Unit Of Power and

is used to describe physical capabilities of electrical

equipment.

MW Mega watt – 1,000,000 watts

NETS SQSS National Electricity Transmission System Security and

Quality of Supply Standard

The NETS SQSS is a document that defines a set of

criterion that specifies the robustness of the transmission

system, in terms of the transmission faults and

combinations of faults that it must be able to withstand

without any interruption of electrical supplies, and the

maximum interruption to supplies which is permitted

under certain more onerous combination of faults. The

SQSS is subject updates through industry and regulatory

working groups, this periodic review and consultation

changes to the NETS SQSS are implemented by changes

to the electricity transmission licence Standard Conditions

approved by the industry regulator, Ofgem.

The NETS SQSS requires that National Grid must plan for

all demand and generation conditions (or “backgrounds”)

“which ought reasonably to be foreseen to arise in the

course of a year of operation … [and] shall include forecast

demand cycles, typical power station operating regimes

and typical planned outage patterns.”

NNR National Nature Reserve

OFGEM Office of Gas and Electricity Markets

The regulatory body that is responsible for electricity and
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gas supply markets and networks.

OHL Overhead Line

Ramsar Covers all aspects of wetland conservation and wise use,

recognising wetlands as ecosystems that are extremely

important for biodiversity conservation in general and for

the well-being of human communities.

SAC Special Area of Conservation

SF6 Sulphur Hexafluoride Gas

SOR Strategic Options Report

SPA Special Protection Area

Gives protection under the Birds Directive to rare and

vulnerable birds, and for regularly occurring migratory

species.

SSSI Site of Special Scientific Interest

VSC Voltage Source Converter

XLPE Cross-linked polyethylene cable
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Visit our project website:  
www.richboroughconnection.co.uk 

Send an email to:  
richboroughconnection@communitycomms.co.uk

Write to our freepost address at:  
FREEPOST RICHBCONNECTION 

Call our freephone number:  
0800 157 7878

Follow us on Twitter:  
@NGRichborough


