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Glossary
Term

Definition

AC

Alternating Current

AIS

Air Insulated Switchgear

AOD

Above Ordnance Datum

AONB

Area of Outstanding Natural Beauty

BBC

Boston Borough Council

DC

Direct Current

DCO

Development Consent Order

Design
Considerations
Document

Design document used as part of the statutory consultation

EIA

Environmental Impact Assessment

ELDC

East Lindsey District Council

Enabling Works

Works carried out prior to the construction of the principle
development which allow the principle development to be
constructed, e.g. civil engineering works, installation of roads.

ES

Environmental Statement

GIS

Gas Insulated Switchgear

ha

hectare

HVAC

High Voltage Alternating Current

IEC

Intermediate Electrical Compound

ISAR

Interface Selection Assessment Report (Application Document
8.18)

km

Kilometre

kV

Kilovolt

LCC

Lincolnshire County Council

LVIA

Landscape and Visual Impact Assessment
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Term

Definition

m

Metre

NGET

National Grid Electricity Transmission plc

NPS

National Policy Statement

NSIP

Nationally Significant Infrastructure Project

Onshore Interface
Point

The location where the TKOWF will connect with the national
grid., i.e. the existing National Grid Bicker Fen substation

PEI

Preliminary Environmental Information

PINS

The Planning Inspectorate

Unlicensed Works

The electrical works needed to connect Triton Knoll to the
National Grid substation at Bicker Fen that National Grid is not
required pursuant to its transmission licence to carry out itself

S42 consultation

Consultation carried out under section 42 of The Planning Act
2008

S47 consultation

Consultation carried out under section 47 of The Planning Act
2008

Sq m

Square metres

SoS

Secretary of State

SS&DR

Site Selection and Design Report (Application Document 8.17)

Substation

The proposed TKOWF Substation

TCC

Temporary Construction Compound

TKES

Triton Knoll Electrical System

TKOWF

Triton Knoll Offshore Wind Farm

TKOWFL

Triton Knoll Offshore Wind Farm Limited
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1

SUMMARY

1.1

This Design Principles Document is part of the application for development
consent for the Triton Knoll Electrical System (TKES).

1.2

It updates and supersedes the Design Considerations Document which was
provided as part of the statutory consultation carried out under section 42 and
section 47 of the Planning Act 2008 in October 2014.

1.3

This document has been prepared in accordance with the guidance contained
in National Policy Statement EN-1.

1.4

This document sets out the key elements of the above ground onshore
infrastructure at the Intermediate Electrical Compound (IEC) and the Triton
Knoll substation; the constraints and opportunities related to that
infrastructure; consultation responses received during the statutory
consultation; and sets out the outline design and landscaping principles that
have been submitted with the application.

1.5

The outline design principles for above ground infrastructure and landscaping
are secured through relevant requirements in the draft DCO and will form the
framework for the final design of the above ground infrastructure and
landscaping for the TKES project.

1.6

The above ground infrastructure associated with the TKES project is located
in Lincolnshire and comprises an IEC located near the village of Orby and a
Triton Knoll Substation located near the village of Bicker.

1.7

The IEC and Substation sites were selected on the basis that they are located
close to existing infrastructure which reduces the potential for visual impacts
on the open countryside. The potential visual impacts of the IEC have been
reduced further by restricting its location to the western part of the site to keep
it close to the road and adjacent infrastructure.

1.8

The IEC compound area will be up to 1.7 ha (17,000 sq m) in area. A GIS
building, if required, will be located to the west of the compound and have a
maximum height of 13 m and the maximum height of other electrical
equipment will be 10.5 m, both excluding any land raising.

1.9

The TKOWF Substation, if a GIS option is selected will be up to 6.9 ha
(69,000 sq m) in area. The maximum height of the GIS building will be 13 m
and the maximum height of other electrical equipment will be 10.5 m, both
excluding any land raising.

1.10

The TKOWF Substation, if an AIS option is selected, will be up to 8.6 ha
(86,000sq m) in area. The maximum height of electrical infrastructure will be
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12 m and the maximum height of buildings will be 7 m, both excluding any
land raising.
1.11

When designing the buildings erected at the IEC or Substation, TKOWFL will
consider utilising a local vernacular style in brick or stone.

1.12

The IEC and Substation will be screened by the planting of blocks of
woodland trees and woodland edge species. When preparing landscaping
plans TKOWFL will consider using a mix of fast and slow growing native
species.

1.13

Electrical cables will be needed between the Substation and the National Grid
Substation at Bicker Fen to connect the Triton Knoll Offshore Wind Farm to
the national grid. If it is necessary for TKES cabling to be installed in an area
of existing planting to the south of the National Grid substation, replacement
landscaping will be undertaken to minimise the impact of these works.

1.14

It is a requirement of the DCO that the final landscaping proposals and design
of the Substation and IEC must be approved by the relevant local planning
authority before work can commence.
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INTRODUCTION
Overview

2.1

Triton Knoll Offshore Wind Farm Limited (TKOWFL) is submitting an
application to the Planning Inspectorate (PINS), on behalf of the Secretary of
State for Energy and Climate Change, for a Development Consent Order
(DCO) for the Triton Knoll Electrical System (the proposed development)
under the Planning Act 2008. The Triton Knoll Electrical System (TKES) will
connect the consented Triton Knoll Offshore Wind Farm (TKOWF) offshore
array to the existing National Grid Substation at Bicker Fen, Boston.

2.2

The TKOWF offshore array is located approximately 33 km (20.5 miles) east
of the Lincolnshire coast. The Secretary of State granted a DCO for the
TKOWF offshore array on 12th July 2013.

2.3

Terms, acronyms and abbreviations used within this document are explained
on first use and / or set out in the Glossary included in this document or are
included in the glossary in the Environmental Statement (Application
Document 6.2.1).

The Applicant
2.4

TKOWFL is a joint venture between two leading international energy
companies; RWE Innogy and Statkraft. RWE Innogy UK Ltd is the UK
subsidiary of the German renewable energy company RWE Innogy (part of
RWE AG), a company with a strong and diversified position in renewable
energy development. Statkraft is Europe’s largest generator of renewable
energy and is the leading power company in Norway.

Project Overview
2.5

The components of the TKES, which are needed to connect TKOWF to the
National Grid, comprise:
•

Up to six offshore export cable circuits – to transmit the high voltage
alternating current (HVAC) electricity from the offshore substations to the
transition joint bays at the landfall;

•

Landfall infrastructure just north of Anderby Creek, Lincolnshire –
including transition joint bays which house the connection between the
offshore cables and the onshore cables;
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•

Up to six onshore export cable circuits (up to 220 kV) – to transmit the
HVAC electricity from the transition joint bays at the landfall to the
proposed Triton Knoll Substation via the Intermediate Electrical
Compound;

•

An Intermediate Electrical Compound near to Orby Marsh – to provide
compensation for reactive power to allow more efficient transmission to
minimise losses;

•

A substation near the existing Bicker Fen National Grid Substation – to
step-up the voltage to the voltage used by the National Grid and provide
additional compensation for reactive power built up over the export
transmission;

•

Up to four onshore export cable circuits (400 kV) – to transmit the
electricity from the proposed Triton Knoll Substation to the existing
National Grid substation at Bicker Fen, Boston; and

•

Unlicensed Works 1 within the existing National Grid Substation
compound at Bicker Fen comprising up to two new ‘bays’ of electrical
equipment required to connect the Electrical System to the National Grid.

2.6

The Proposed Development Boundary for the onshore elements of the Triton
Knoll Electrical System is shown on the Works Plans – (Application Document
2.1) and Figure 1.1 of the Onshore Project Description chapter (Volume 3,
Chapter 1).

2.7

The Proposed Development Boundary for the offshore elements of the Triton
Knoll Electrical System is shown on the Works Plans (Application Document
2.1) and Figure 1.1 of the Offshore Project Description chapter (Volume 2,
Chapter 1).

2.8

Additional works at the existing National Grid Bicker Fen substation that are
required to connect the power produced by the TKOWF into the National Grid
(the ‘Enabling Works’) will be consented, constructed and operated by
National Grid. National Grid has not yet completed the engineering studies
necessary to define the Enabling Works required at the National Grid
Substation although TKOWFL understands that these works will involve

1

“Unlicensed works” are electrical works needed to connect Triton Knoll to the National Grid substation
at Bicker Fen that National Grid is not required pursuant to its transmission licence to carry out itself.
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additions to the existing infrastructure within the existing National Grid
Substation site boundary.

Purpose of this Document
2.9

This document sets out the design and landscaping principles that TKOWFL
proposes to apply to the above ground infrastructure at the IEC and
substation and the landscaping principles that will apply around the IEC,
TKOWF Substation and National Grid Substation. This document has been
prepared in accordance with the design guidance contained in National Policy
Statement EN-1.

2.10

The design principles are secured through the draft DCO and will form the
framework for the final design and mitigation (including landscaping) for the
above ground onshore infrastructure at the IEC and substation.

Scope of this Document
2.11

This document relates to the above ground onshore elements of the TKES for
the proposed TKOWF, specifically the design of the IEC and the TKOWF
Substation and the landscaping principles associated with these works and
TKOWFL’s works at the existing National Grid Substation.

Background
2.12

NPS EN-1 (section 4.5) sets out guidance for good design and sustainability
for energy infrastructure developments as follows:
The visual appearance of a building is sometimes considered to be the most
important factor in good design. But high quality and inclusive design goes far
beyond aesthetic considerations. The functionality of an object be it a building
or other type of infrastructure including fitness for purpose and sustainability,
is equally important. Applying “good design” to energy projects should
produce sustainable infrastructure sensitive to place, efficient in the use of
natural resources and energy used in their construction and operation,
matched by an appearance that demonstrates good aesthetic as far as
possible. It is acknowledged, however 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.
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NPS EN-1 goes on to say at section 4.5.3:
Whilst the applicant may not have any or very limited choice in the physical
appearance of some energy infrastructure, there may be opportunities for the
applicant to demonstrate good design in terms of siting relative to existing
landscape character, landform and vegetation. Furthermore, the design and
sensitive use of materials in any associated development such as electricity
substations will assist in ensuring that such development contributes to the
quality of the area.

2.14

This document sets out how the design and landscaping of the IEC and
TKOWF Substation and landscaping around the National Grid Substation in
the application for development consent has regard to these sections of the
NPS.

The Infrastructure
2.15

The IEC and Substation will comprise a range of electrical equipment, some
of which will be located externally within the compounds, with other sensitive
equipment housed within buildings.

2.16

At the IEC:

2.17

2.18

•

The highest part of any building shall not exceed 16.54 metres AOD; and

•

The highest part of any external electrical equipment, excluding lightning
rods, shall not exceed 14.04 metres AOD.

At the TKOWF Substation if GIS is used:
•

The highest part of any building shall not exceed 16 metres AOD; and

•

The highest part of any external electrical equipment, excluding lightning
rods, shall not exceed 13.5 metres AOD.

At the TKOWF Substation if AIS is used:
•

The highest part of any building shall not exceed 10 metres AOD; and

•

The highest part of any external electrical equipment, excluding lightning
rods, shall not exceed 15 metres AOD.

2.19

Additional equipment will be incorporated into the design to provide lightning
protection and noise mitigation. Critical equipment will be raised to avoid
potential impacts of flooding.

2.20

Underground cables will be laid into the IEC, Substation and National Grid
Substation. Although these are not subject to design principles given they are
underground, the location of the cables and width of the cable corridor will
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impact on the opportunity for landscaping as it is not generally feasible to
plant trees above cables due to the potential for roots to damage the cables.

Consenting Approach
2.21

Although the TKES works do not constitute a Nationally Significant
Infrastructure Project (NSIP) in their own right, to enable the onshore
elements of the TKES to be progressed through a single application to a
single decision-maker, the Secretary of State confirmed on 14 November
2013 that the proposals should progress through the Planning Act 2008. If
granted, consent to build and operate the proposed development will
therefore take the form of a DCO. The decision to grant or refuse consent will
be made by the Secretary of State for Energy and Climate Change.

2.22

As contracts will not have been placed for the construction of the IEC and
Substation at the time the TKES application is made, TKOWFL is not in a
position to provide detailed designs for the above ground infrastructure as
part of its application. To do so would unreasonably and unnecessarily limit
the procurement of contracts for these works. The TKES draft DCO therefore
takes the following approach to the above ground infrastructure:

2.23

•

Prescribing the maximum dimensions of the key elements of the
infrastructure including the height of any buildings and external electrical
equipment and the total footprint of any buildings and/or compounds;
and

•

Requiring that details of the layout, scale and external appearance of the
infrastructure and landscaping are approved by the relevant planning
authority (East Lindsey District Council or Boston Borough Council)
before works commence.

These are secured as "requirements" in the draft DCO that TKOWFL must
comply with in carrying out the development of the electrical system works.
This approach is endorsed in NPS EN-1, which acknowledges at paragraph
4.2.7 that in some cases, it may not be possible at the time of the application
for all aspects of the proposal to have been settled in precise detail. The NPS
states that where this is the case, the applicant should explain in its
application which elements of the proposal have yet to be finalised, and the
reasons why this is the case.
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Design Considerations Consultation
2.24

A Design Considerations Document (on which this Design Principles
Document is based) was one of the consultation documents used as part of
the statutory consultation carried out under the Planning Act in October –
November 2014. That document set out the considerations and options for
the design of the IEC and Substation and surrounding landscaping.

2.25

A summary of the design options and proposed landscaping was included in
the s47 consultation questionnaire (see Appendix 5 of the Consultation
Report, (Application Document 5.1)) which was issued as part of the statutory
consultation under the Planning Act. Local residents were asked for their
opinion on a number of possible design options and on landscaping
principles.

2.26

Relevant consultation responses are summarised in section 4.
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VISUAL

STUDIES

AND

BASELINE

The Intermediate Electrical Compound (IEC)
3.1

The IEC site is located 2.8 km east-northeast of the village of Orby in the
district of East Lindsey. The site and adjacent temporary construction
compound are located across two medium sized arable fields and is relatively
flat with a low elevation of approximately 2.0 m Above Ordnance Datum
(AOD). Field boundaries have some hedgerow cover and contain field drains
which form part of a wider drainage network. The northern boundary of the
site is delineated by Marsh Lane. See Figure 1.3 in the onshore Project
Description Chapter of the ES (Volume 3, Chapter 1).

3.2

The IEC site and surrounding area consist of a large-scale, flat and open
landscape which allows long distance views from most locations in the
vicinity. There is some limited woodland and hedgerow cover however, which
does provide some localised screening to views.

3.3

As there are no prominent natural visual features on the site, it is difficult to
identify views from the wider area. Adjacent buildings to the site are relatively
prominent in views from various locations within the flat surrounding area,
these are: a grain store, which consists of two large, metallic buildings and is
located adjacent to the western boundary of the site; and a stadium located
adjacent to the eastern boundary of the site, which includes an array of
lighting columns (see the Landscape and Visual chapter of the ES (Volume 3,
Chapter 2) for further detail). Other than public roads there are limited public
vantage points near to the IEC as there are no public rights of way in the
immediate vicinity of the site.

The Substation
3.4

The Substation site is located 2.0 km northwest of the village of Bicker in the
borough of Boston and the county of Lincolnshire. The site is relatively flat
with a low elevation of between 1.5 m and 2.5m AOD. The site comprises
medium to large sized open arable fields which are geometrically even in their
layout and are separated by a network of narrow drainage ditches and farm
tracks. The fields are mostly edged with un-cropped field margins and
drainage ditches and there is a lack of tree or hedgerow cover. See Figure
1.4 in the onshore Project Description Chapter of the ES (see Volume 3,
Chapter 1).
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3.5

The Substation site and surrounding area are within a large-scale, flat and
open landscape which allows long distance views from most locations in the
vicinity. There is limited woodland and hedgerow cover and that which does
exist provides some localised screening to views. Large earth bunds beside
the South Forty Foot Drain, provide an additional screen to some views of
ground level features such as residential properties and roads. From the site,
views to the west are restricted by the presence of the South Forty Foot
drain’s embankments.

3.6

There are a number of prominent built features in close proximity to the site,
most of which are electrical infrastructure. These are: Bicker Fen Wind Farm,
which consists of 13 turbines (101 m in height to their blade tip) and is located
within 200 m of the southeastern boundary of the proposed substation site;
and three lines of electricity pylons pass across the study area, the closest of
which is within 200 m of the south western boundary of the site.

3.7

The large scale of the landscape has the effect of reducing the relative scale
of large features within the landscape, such as the turbines and pylons, within
views. Smaller features such as farm buildings, houses and blocks of
woodlands, appear as negligible components in most views.

The National Grid Substation
3.8

The existing National Grid Substation site at Bicker Fen is located 1.2 km
south-southeast of the TKOWF Substation site boundary.

3.9

The National Grid Substation site largely consists of an area of hard standing
which is bounded by a steel palisade fence. An exception to this is at the
north-eastern extent of the site, which is the proposed location of temporary
construction compound. This area consists of rough grassland. The entire
site is flat with a low elevation of less than 5.0 m AOD. Its central section
contains electrical infrastructure equipment including: switchgear; busbars;
voltage transformers; and cable connections to adjacent 400 kV pylons
located on each side of the National Grid Substation. The height of existing
equipment ranges from approximately 6.9 m (Line Disconnectors and Circuit
Breakers) to 17.2 m (Low Height Towers/Single Circuit Towers).

3.10

Given its proximity to the proposed TKOWF Substation (1.2 km) the
landscape character of the National Grid Substation is broadly the same,
consisting of arable farmland and electrical infrastructure.
Electrical
infrastructure within the site directly connects to two 400 kV electricity pylons
which are located adjacent to the eastern and western boundaries. The
nearest Bicker Fen Wind Farm turbine is located 200 m to the northwest.
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4

DESIGN PARAMETERS AND PRINCIPLES

4.1

The key design parameters (those that set the maximum overall size of the
above ground infrastructure) for the IEC and Substation are set out below.
Also set out below are the key constraints that apply to the development of
the IEC and Substation. Considered together, the key parameters and
constraints are important in establishing the design principles that will be
applied to the final design of the above ground infrastructure.

Design Parameters for the IEC
4.2

4.3

The permanent above ground elements of the IEC will comprise:
•

A building of up to 13 m in height, excluding ground raising, and likely
maximum dimensions of 13 m x 63 m;

•

Electrical transmission components, including predominantly metal
components such as switchgear and capacitors, of up to 10.5 m in height
excluding any ground raising;

•

If required, up to four lightning rods of up to 18 m;

•

Noise attenuation panels and/or barriers which may be visible from
outside the IEC;

•

Permanent fencing around the perimeter of the site of up to 3.4 m in
height; and

•

A maximum compound area of 1.7 ha (17,000 sq m)

The ground levels at the IEC will be raised for flood protection purposes from
the current level of 1.44m AOD to up to 3.54 m AOD therefore the IEC
finished ground level could be raised by up to 2.1 m above the existing
ground level. The raising of the ground level will be done by a combination of
raising the ground across the whole site by approximately 0.5m and raising
individual pieces of equipment and buildings, for example on concrete plinths.

Design Parameters for the Substation
4.4

The permanent above ground elements of the Substation will comprise:
•

If a GIS design is selected a GIS building of up to 13 m in height and
likely maximum dimensions of 13 m x 63 m with additional electrical
infrastructure of up to 10.5 m in height, all excluding ground raising;
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•

If an AIS design is selected a building of up to 7 m in height and
electrical infrastructure such as switchgear and capacitors of up to 12 m
in height, all excluding ground raising;

•

Up to 22 lightning rods which are up to 18 m in height above ground
level;

•

Noise attenuation panels and/or barriers which may be visible from
outside the Substation;

•

Permanent fencing around the perimeter of the site of up to 3.4 m in
height; and

•

A maximum compound area of 8.6 ha (86,000 sq m) if AIS equipment is
used and 6.9 ha (69,000 sq m) if GIS.

The ground levels at the Substation will be raised for flood protection
purposes from the current level of 1.49 m AOD to up to 3 m AOD therefore
the Substation finished ground level could be raised by up to 1.51 m above
the existing ground level. The raising of the ground level will be done by a
combination of raising the ground by approximately 0.5 m across the whole
site and raising individual pieces of equipment and buildings, for example on
concrete plinths.

Design Parameters for the National Grid Substation
4.6

Works for TKOWF are required within the existing National Grid Substation in
order to connect the TKOWF to the national grid. The existing National Grid
Substation has sufficient unused space within the compound for a further two
transformers for use by TKOWFL.

4.7

NGET is responsible for undertaking work at the National Grid Substation to
facilitate connection of the TKOWF array. These works are referred to as
“Enabling Works”. The Enabling Works undertaken by NGET to facilitate
TKOWF will be limited to works within the current National Grid Substation,
including the installation of new switchgear and busbars and associated
earthworks.

4.8

The unlicensed works to be undertaken by TKOWFL within the existing Bicker
Fen substation comprises up to two new ‘bays’ will be required for TKOWF.
Each bay will comprise:
•

Electrical components such as cable sealing ends; circuit breakers;
surge arrestors; disconnections; transformers; busbars and clamps;
power quality measuring equipment; and a relay/marshalling room; and
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a maximum height of 12.5 m if bridging clamps are required to extend
the existing busbars.

Further information on the works required at the National Grid Substation are
included in the Onshore Project Description chapter of the ES (Volume 3,
Chapter 1).

Site layouts
4.10

A number of layout configurations may be possible within the IEC and
Substation. The final configuration will be determined during the detailed
design stage and will depend on the ultimate electrical system design
including the number and rating of cables, the choice of electrical contractor,
the manufacturer of the equipment and other engineering factors.

4.11

The configuration of the bays in the National Grid Substation will depend on a
number of factors, including the detailed design of the equipment required
and the final layout of the Enabling Works being undertaken by NGET. Both
bays may be located on the north eastern end of the substation, or
alternatively, one bay may be at the north eastern end and one at the south
western end. If the latter is required, additional cabling will be required to the
south of the existing Bicker fen compound.

AIS and GIS Comparison
4.12

As described in the onshore Project Description ES chapter (Volume 3,
Chapter 1) the TKOWF Substation design envelope allows for either an airinsulated switchgear (AIS) or gas-insulated switchgear (GIS) layout
depending on the ultimate electrical system design.

4.13

The GIS option for the Substation requires switchgear equipment to be
housed within a building. This GIS switchgear building will be the tallest
component of either layout excluding lightning conductors. Other buildings for
control functions, welfare and other uses will be required although these will
have a smaller footprint and lower height that the GIS switchgear building.
The GIS layout will have a less dominant horizontal profile than the AIS layout
as it has more variation in the height of its visible components.

4.14

The AIS option for the Substation does not require a switchgear building as
the switchgear is left open to the air. Other buildings for control functions,
welfare and other uses will be required. The AIS development has a more
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industrial appearance due to its wider horizontal profile and has a larger
footprint than the GIS option.

Design Principles Applied to the IEC
4.15

Design principles that have been applied to the IEC are as follows:
•

Avoiding the IEC being ‘isolated’ within the wider arable landscape,
minimising the intrusion into the open countryside south of the existing
buildings on Marsh Lane and maintaining the existing building line as far
as possible. This has been achieved by selecting a location for the IEC
that takes advantage of a position between existing built developments:
a grain store and Skegness Stadium;

•

Balancing the location of the IEC with the adjacent geometric field and
road pattern;

•

Within the IEC site the GIS building, if it is constructed, will be restricted
to the northern part of the site to keep this tall building near to the road
and between the existing infrastructure on neighbouring sites, i.e. the
grain silos and Skegness Stadium. This is shown on Map 6 of the ES
Onshore Project Description Chapter (Volume 3, Chapter 1) and marked
on the Order Limits plan (Application Document 2.1) as ‘Intermediate
Electrical Compound Gas Insulated Switchgear siting boundary’; and

•

Maintaining balance of the new IEC access road with the surrounding
field pattern and limiting its landscape and visual effects. This has been
achieved by locating the access road on the western boundary of the
site, running parallel with the adjacent field boundary.

Design Principles Applied to the Substation
4.16

Design principles that have been applied to the Substation to reduce visual
impact and create a designed compound within the local area are as follows:
•

Taking advantage of the South Forty Foot Drain embankment which
provides a screen to views from the west. The location of the Substation
has been selected to make best use of this existing screening;

•

Balancing the Substation with the adjacent geometric field and road
pattern, and the existing electrical infrastructure. The Substation has
been located close to existing electrical infrastructure such as the
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National Grid Bicker Fen Substation, lines of pylons and the Bicker Fen
Wind Farm; and
•

Maintaining balance of the new TKOWF Substation access road with the
surrounding field pattern and limiting its landscape and visual effects.
This has been achieved by locating the access road along field
boundaries as far as is practicable to maintain balance with the
surrounding field pattern and limiting its landscape and visual effects.

Design Principles applied to the National Grid Substation
4.17

Design principles that will be applied to TKOWFL’s works at the existing
National Grid Substation to reduce visual impact are as follows:
•

Take advantage of the existing Western Power Distribution (WPD)
substation that is adjacent to the northern boundary of the National Grid
substation. The location of at least one of the bays required for TKOWF
will be located in the north-eastern end of the National Grid Substation
and the visual impact of the introduction of this new electrical
infrastructure is minimised from views to the south and south-east (from
the village of Bicker) owing to its location in front the existing WPD
infrastructure from those views; and

•

If the second unlicensed works bay for the TKOWF is located in the
south-western end of the National Grid Substation, additional cabling
will be required to be routed the south of the compound in an area of
existing landscaping. To minimise impact of the new cabling within the
existing landscaping the working width of the TKOWF cable corridor to
this bay will be narrowed to 20 - 30 m, within which a permanent
protective cable easement of up to 6 m will be located. Cables will be
placed within buried, concrete cable troughs for this short section of the
cable route in order to protect them and allow for new replacement
planting that will minimise the permanent loss of landscaping planted to
mitigate the visual impact of the National Grid Substation. The
replacement planting, if required, will not be located within the 6m cable
easement above the new TKES cables. However, by placing the TKES
cables in concrete troughs, replacement planting will be able to take
place nearer the TKES cables than would otherwise be the case.
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Design Options
4.18

The final configuration of the IEC and Substation will be determined during
the detailed design stage. In the Design Considerations Document that was
issued for consultation in October 2014, TKOWFL provided different example
designs for the fabric of the buildings of both the IEC and Substation which,
together with landscaping could contribute to the quality of the area. This is in
line with the guidance as set out in National Policy Statement EN-1 (section
4.5). The design options set out in the Design Considerations Document are
included in this document as Figures 1.1 - 1.14.

4.19

Within the Design Considerations Document the different cladding options
considered were chosen to either contribute to the existing design of buildings
in the area or to take the opportunity to introduce a modern design which
would create a feature in the landscape. The following options were
considered:

4.20

•

Brick cladding (Substation = Figure 1.4, IEC = Figure 1.11)

•

Stone/concrete cladding (Substation = Figure 1.1, IEC = Figure 1.8)

•

Metal cladding (Substation = Figure 1.3, IEC = Figure 1.10)

•

Wood cladding (Substation = Figure 1.2, IEC = Figure 1.9)

The Substation and IEC may need noise attenuation panels and/or barriers to
be erected, which may be visible from outside the compound. Where these
are needed, there may be an opportunity to select the colour of these to
provide additional design options in the local area. The options that were
considered were as follows:
•

Pale grey (Substation = Figure 1.5, IEC = Figure 1.12)

•

Khaki (Substation = Figure 1.6, IEC = Figure 1.13)

•

Gradated green (Substation = Figure 1.7, IEC = Figure 1.14)

Landscape and screening
4.21

Landscaping proposals for the IEC and Substation to reduce landscape and
visual effects were included in the Design Considerations Document.
Indicative landscaping was included as shown in Figures 1.1 - 1.14. The
figures show landscaping with a vegetation growth of approximately 11m
expected after 15 years growth.
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The Intermediate Electrical Compound
4.22

4.23

There is negligible tree and hedgerow cover on the site at present. As a
result, a key principle of any landscaping proposals will be to balance the
introduction of an appropriate amount of mixed native woodland planting on
the perimeter of the IEC compound with the need to protect the open
marshland character of the landscape. In order to achieve this balance any
landscaping should:
•

Respect the linear form and structure of the field boundaries and Marsh
Road, maintaining balance;

•

Provide a partial landscape and visual separation between the
Intermediate Electrical Compound and existing built form (the grain store
to the west and the stadium to the east);

•

Provide a screen to views from surrounding visual receptors, such as
users of Marsh Road and residential receptors on Ingoldmells Road, to
the south; and

•

Be of a similar species composition to that found in the vicinity of the
site, such as the hedgerow and tree belts located on the opposite side of
Marsh Road to the stadium.

The planting structure proposed around the IEC in the Design Considerations
Document was:
•

A band of woodland edge species around the edge of the site (e.g.
hawthorn, blackthorn, field maple etc) which are already present in the
area) to provide visual density at a lower elevation below the tree
canopy; and

•

A belt of woodland trees to provide a screen to views of higher levels of
the IEC, once mature. The belt of trees was generally 30-40 m wide
narrowing at the northwest to 14m wide. A maximum 72 m wide gap in
tree planting was also shown as required along the northern and
southern edges of the IEC for cable entry and exit. There is potential
that the gap will be less than 72 m wide depending on the final number
of circuits and configuration of the IEC.

The Substation
4.24

There is negligible tree and hedgerow cover on the site at present and the
proposed landscape and visual mitigation aims to introduce an appropriate
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amount of mixed native woodland planting on the perimeter of the site.
Proposed planting will:

4.25

•

Respect the linear form and structure of the surrounding field
boundaries, maintaining visual balance;

•

Provide a visual screen to views from surrounding receptors, such as
users of the South Forty Foot Drain and, as far as practicable, other local
public rights of way and local residential properties;

•

Proposed planting will be of a similar species composition to that found
in the vicinity of the site, such as the hedgerow and tree cover located
adjacent to the nearby South Forty Foot Drain; and

•

Species identified in the ecology surveys as part of the project will be
incorporated into the proposed planting mixes.

The planting structure proposed around the Substation in the Design
Considerations Document was:
•

A band of woodland edge around the edge of the site (e.g. hawthorn,
blackthorn, field maple etc) to provide visual density at a lower elevation
and below the canopy of the trees; and

•

A belt of woodland trees to provide a screen to views of higher levels of
the Substation once mature. The woodland belt was 71 m wide around
most of the Substation, narrowing to 48-56 m wide on the northwest side
of the Substation. A maximum 72 m wide gap in tree planting was also
shown as required on both the northwest and southeast edge of the
Substation for cable entry and exit from the Substation. There is potential
that the gap will be less than 72 m wide depending on the final number
of circuits and configuration of the Substation.

National Grid Substation Landscaping
4.26

The proposed landscape and visual mitigation to the works at the National
Grid Substation aims to:
•

Minimise the amount of existing landscaping that needs to be removed if
it is necessary to install TKOWF cables to a south western bay in the
National Grid Substation; and

•

Except where it will compromise the TKOWF cables, replace all
landscaping that has been removed to facilitate cable installation, once
construction is complete. Further, enhance the existing landscape
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planting around the National Grid Substation where agreement is gained
with National Grid.
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CONSULTATION RESPONSES
IEC and Substation Design
S42 Consultation Responses

5.1

No specific comments on the Design Considerations Document were
received during the s42 consultation. However, a number of comments on
landscaping were made by Boston Borough Council (BBC), East Lindsey
District Council (ELDC), Lincolnshire County Council (LCC) and Natural
England. These comments generally related to the landscape and visual
assessment carried out or to the potential for cumulative impacts rather than
to specific elements of design or landscaping and have not been reproduced
here.

5.2

ELDC noted that “Concerns remain regarding the harmful landscape impact
of this proposal. The balance between harm and benefit is more difficult to
conclude upon at this stage without final details and the final submission will
need in our minds to have revisited that impact to assess whether there are
any further mitigation measures that would reduce harm.”

5.3

LCC commented that the LVIA “assessment of susceptibility and value has
resulted in an underestimation of the sensitivity of both landscape and visual
receptors and includes suggestions for improvement”. As a result of these
comments TKOWFL amended the levels of sensitivity assigned to some of
the receptors and included this in the ES Landscape and Visual Impact
chapter (Volume 3, Chapter 1).

5.4

The application includes an LVIA (Application Document 6.2.3.2) of the final
scheme and sets out the final proposals for mitigation in the LVIA and in the
Outline Landscape Strategy and Ecological Management Plan (Application
Document 8.8).

5.5

Natural England welcomed the embedded mitigation to minimise impacts
upon landscape and particularly welcomed the project design mitigation which
sited the IEC away from the Lincolnshire Wolds AONB and between the
Skegness Stadium and existing grain store.

5.6

BBC noted that there were no significant matters in respect of landscape.
S47 Community Consultation Responses

5.7

The community consultation carried out under s47 of the Planning Act
included a questionnaire that asked in relation to the Substation and IEC
whether local vernacular (brick or stone), modern design (metal cladding),
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modern design (wood cladding) or modern design (generally) was the most
appropriate design.
5.8

In relation to the Substation, 24 responses were received of which 20
responded local vernacular (brick or stone), two responded modern design
(wood cladding) and two responded modern design.

5.9

In relation to the IEC, 21 responses were received to this question of which
17 responded local vernacular (brick or stone), two responded modern design
(wood cladding) and two responded modern design.

5.10

The questionnaire also included a question relating to which colour was most
appropriate for the noise barriers for the Substation and IEC with a choice of
pale grey; khaki; gradated green; or, no preference.

5.11

In relation to the Substation, 21 responses were received with two responding
pale grey, 17 responding gradated green and two responding no preference.

5.12

In relation to the IEC, 22 responses were received of which two responded
the pale grey, 17 selected gradated green and three had no preference.

5.13

The clear preference from the questionnaire responses regarding both the
IEC and the Substation was that a local vernacular design of brick or stone
and gradated green noise barriers were more appropriate.

Landscaping Proposals
S42 Consultation Responses
5.14

As part of the s42 consultation Natural England noted that “Whilst we are
supportive of the intermediate electrical compound siting away from the
Lincolnshire Wolds AONB, we would ask the applicant to consider the impact
of introducing a woodland block (i.e. – perimeter screening) into this
landscape against the need to screen the intermediate electrical compound. It
may be beneficial to seek the views of the Lincolnshire Wolds Countryside
Service on this so that there can be certainty that the design mitigation is
consistent the aims of the Lincolnshire Wolds AONB Management Plan and
does not introduce woodland planting unnecessarily. Natural England does
acknowledge that the views to the site from the AONB are long ranging, but
would advise the applicant to seek clarity on this matter.”

5.15

It was subsequently agreed at a EIA Evidence Plan Human Environment
Review Panel meetings that woodland planting was deemed necessary and
Natural England acknowledged that TKOWFL would not consult the
Lincolnshire Wolds Countryside Service on this matter.
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There were no other specific comments on the proposed landscaping around
the IEC and Substation from the s42 consultees.
S47 Community Consultation Responses

5.17

The community consultation carried out under s47 of the Planning Act
included a questionnaire that asked what type of landscaping was appropriate
at the IEC and Substation: a mixture of slow and fast growing native species;
fast growing non-native species; or no screening.

5.18

In relation to the IEC, 29 questionnaire responses were received of which 22
responded a mix of slow and fast growing native species, five responded fast
growing non-native species and two responded no screening.

5.19

In relation to the Substation, 25 responses were received of which 18
responded a mix of slow and fast growing native species, five responded fast
growing non-native species and two responded no screening.

5.20

The clear preference of those who responded to the consultation regarding
both the IEC and the Substation was that the screening should be a mix of
fast and slow growing native species.
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LANDSCAPE
AND
DESIGN
PRINCIPLES
APPLICATION FOR DEVELOPMENT CONSENT

IN

THE

Design Principles
6.1

Design principles relating to locating TKES above ground infrastructure close
to existing infrastructure are embedded in the submitted application Works
Plans which limit the location of the IEC and the Substation.

6.2

The detailed design of the above ground infrastructure, including buildings
and noise enclosures, must be approved by the relevant planning authority
before work can commence.

6.3

When TKOWFL submits the IEC detailed design plans for approval to the
relevant planning authority, pursuant to Requirement 5 (1) of the draft DCO,
the following design principles and parameters will be taken into account:

6.4

•

The ground level will be raised from the current level of 1.44 m AOD to
up to 3.54 m AOD;

•

The maximum compound area will be 1.7 ha (17,000 sq m);

•

The location of any GIS building, if required, is restricted to the northern
part of the site marked on the Order Limits plan (Application Document
2.1) as ‘Intermediate Electrical Compound Gas Insulated Switchgear
siting boundary’.

•

The maximum height of a GIS building, if required, will be 13 m (16.54 m
AOD) and consideration will be given to utilising a local vernacular
design of brick or stone;

•

The maximum height of additional electrical infrastructure will be 10.5 m
(14.04 m AOD);

•

There will be a maximum of four lightning rods of up to 18 m in height
(21.54 m AOD);

•

Noise attenuation panels and/or barriers may be installed if necessary
and, where they are installed, consideration will be given to colouring
them gradated green; and

•

The maximum height of the permanent fencing around the compound
will be 3.4 m.

When TKOWFL submits the Substation detailed design plans for approval to
the relevant planning authority, pursuant to Requirement 5 (1) of the draft
DCO, the following design principles and parameters will be taken into
account if a GIS option is selected:
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•

The ground level will be raised from the current level of 1.49 m AOD to
up to 3 m AOD;

•

The maximum compound area will be 6.9 ha (69,000 sq m);

•

The maximum height of a GIS building will be 13 m (16 m AOD) and
consideration will be given to utilising a local vernacular design of brick
or stone;

•

The maximum height of additional electrical infrastructure will be 10.5 m
(13.5 m AOD);

•

There will be a maximum of 22 lightning rods of up to 18 m in height (21
m AOD);

•

Noise attenuation panels and/or barriers may be installed if necessary
and, where they are installed, consideration will be given to colouring
them gradated green; and

•

The maximum height of the permanent fencing around the compound
will be 3.4 m.

When TKOWFL submits the Substation detailed design plans for approval to
the relevant planning authority, pursuant to Requirement 5 (1) of the draft
DCO, the following design principles and parameters will be taken into
account if an AIS option is selected:
•

The ground level will be raised from the current level of 1.49 m AOD to
up to 3 m AOD;

•

The maximum compound area will be 8.6 ha (86,000sq m);

•

The maximum height of buildings will be 7 m (10 m AOD) and
consideration will be given to utilising a local vernacular design of brick
or stone;

•

The maximum height of additional electrical infrastructure will be 12 m
(15 m AOD);

•

There will be a maximum of 22 lightning rods of up to 18 m in height (21
m AOD);

•

Noise attenuation panels and/or barriers may be installed if necessary
and, where they are installed, consideration will be given to colouring
them gradated green; and

•

The maximum height of the permanent fencing around the compound
will be 3.4 m.
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Landscaping Principles
6.6

Written landscaping management plans for each work must be approved by
the relevant planning authority before work on the Substation and IEC can
commence.

6.7

When TKOWFL prepares and submits the written landscaping management
plans for the IEC, pursuant to Requirement 6 of the draft DCO, the following
will be taken into account:

6.8

•

The linear form and structure of the field boundaries and Marsh Road will
be respected;

•

Landscaping should provide a partial landscape and visual separation
between the IEC and existing built form (the grain store to the west and
the stadium to the east);

•

Landscaping should provide a screen to views from surrounding visual
receptors;

•

Planting should consist of blocks of woodland species surrounded by
woodland edge and hedgerow species;

•

Planting will be of a similar species composition to that found in the
vicinity of the site, such as the hedgerow and tree belts located on the
opposite side of Marsh Road to the stadium;

•

Consideration will be given to planting a mixture of fast and slow growing
native species;

•

Landscape planting around the IEC will be located in the areas shown on
the Order Limits plans (Application Document 2.1); and

•

The depth of screening at the IEC will be 14 - 40m wide and will include
cable entrance and exit areas of up to 72m in width where a gap in tree
cover will be required.

When TKOWFL prepares and submits the written landscaping management
plans for the Substation, pursuant to Requirement 6 of the draft DCO, the
following will be taken into account:
•

The linear form and structure of the surrounding field boundaries will be
respected;

•

Landscaping should provide a visual screen to views from surrounding
receptors, such as users of the South Forty Foot Drain and, as far as
practicable, other local public rights of way and local residential
properties;
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•

The Substation will be screened with native tree species consisting of a
block of woodland species surrounded by woodland edge and hedgerow
species;

•

Planting should be of a similar species composition to that found in the
vicinity of the site, such as the hedgerow and tree cover located adjacent
to the nearby South Forty Foot Drain;

•

Species identified in the ecology surveys as part of the project will be
incorporated into the proposed planting mixes;

•

Consideration will be given to planting a mixture of fast and slow growing
native species;

•

Landscape planting around the Substation will be located in the areas
shown on the Order Limits plans (Application Document 2.1); and

•

The depth of screening at the Substation will be 48 - 71m wide with
cable entrance and exit areas of up to 72m in width where a gap in tree
cover will be required.

When TKOWFL prepares and submits the written landscaping management
plans, pursuant to Requirement 6 of the draft DCO, for the area around the
National Grid Substation the following will be taken into account:
•

The amount of existing landscaping that needs to be removed will be
minimised if it is necessary to install TKOWF cables to a south western
bay in the National Grid Substation;

•

Except where it will compromise the TKOWF cables, existing
landscaping that has to be removed to install the TKOWF cables will be
replaced after cable installation is complete to complement the existing
landscape planting around the National Grid Substation and the
proposed landscape planting at the TKOWF Substation;

•

Works will not take place on the area adjacent to the National Grid
Substation marked on the Order Limits Plan as ‘Construction and cable
exclusion area‘; and

•

The permanent cable corridor in the vicinity of existing landscaping at the
National Grid Substation will not exceed 6m in width.
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Figure 1.1
Indicative view of onshore electricity substation
GIS building shown in concrete/stone
Noise barriers shown in concrete

Figure 1.2
Indicative view of onshore electricity substation
GIS building shown in wood
Noise barriers shown in concrete

Figure 1.3
Indicative view of onshore electricity substation
GIS building shown in metal
Noise barriers shown in concrete

Figure 1.4
Indicative view of onshore electricity substation
GIS building shown in bricks
Noise barriers shown in concrete

Figure 1.5
Indicative view of onshore electricity substation
GIS building shown in concrete/stone
Noise barriers shown in pale grey

Figure 1.6
Indicative view of onshore electricity substation
GIS building shown in concrete/stone
Noise barriers shown in khaki

Figure 1.7
Indicative view of onshore electricity substation
GIS building shown in concrete/stone
Noise barriers shown in green gradient

Figure 1.8
Indicative view of intermediate electrical compound
Building shown in concrete/stone
Noise barriers shown in concrete

Figure 1.9
Indicative view of intermediate electrical compound
Building shown in wood
Noise barriers shown in concrete

Figure 1.10
Indicative view of intermediate electrical compound
Building shown in metal
Noise barriers shown in concrete

Figure 1.11
Indicative view of intermediate electrical compound
Building shown in bricks
Noise barriers shown in concrete

Figure 1.12
Indicative view of intermediate electrical compound
Building shown in concrete/stone
Noise barriers shown in pale grey

Figure 1.13
Indicative view of intermediate electrical compound
Building shown in concrete/stone
Noise barriers shown in khaki

Figure 1.14
Indicative view of intermediate electrical compound
Building shown in concrete/stone
Noise barriers shown in green gradient

