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1.1.1. Five Estuaries Offshore Wind Farm Limited (the Applicant) has
submitted an application to the Planning Inspectorate on behalf of the
Secretary of State, for a Development Consent Order for the Five Estuaries
Offshore Wind Farm (herein referred to as VE) under section 37 of the
Planning Act 2008.

1.1.2.  VE is the proposed extension to the operational Galloper Offshore Wind
Farm. The project includes provision for the construction, operation,
maintenance and decommissioning of an offshore wind farm located
approximately 37 kilometres off the coast of Suffolk at its closest point in the
southern North Sea; including up to 79 wind turbine generators and
associated infrastructure making landfall at Sandy Point between Frinton-on-
Sea and Holland-on-Sea, the installation of underground cables, and the
construction of an electrical substation and associated infrastructure near to
the existing Lawford Substation to the west of Little Bromley in order to
connect the development to National Grid’s proposed East Anglia
Connection Node substation, which would be located nearby. All onshore
connection infrastructure would be located in the administrative area of
Tendring District Council, within Essex County Council. VE will have an
overall capacity of greater than 100 Megawatts (MW) and therefore
constitutes a Nationally Significant Infrastructure Project (NSIP) under the
Section 15 (3) of the Planning Act 2008.

1.1.3.  This Onshore Substation (OnSS) Design Principles Document combines
the design principles and elements of a Design and Access Statement
(DAS). It has been produced to be submitted as part of the DCO application,
and provide a framework for design development for the OnSS.

1.1.1. At this stage in the VE development process, decisions on exact
locations of infrastructure and the precise technologies and construction
methods that will be employed have not been made. This includes the exact
layout, equipment and technology of the OnSS.

1.1.2. In Section 2 Approach to Design, the design prineiples-commitments that
will be applied in the later detailed design are described alongside how the
Applicant intends to manage the design process, including collaboration with
National Grid’s Norwich to Tilbury Project and North Falls Offshore Wind
Farm who have adjacent proposed substations.

1.1.3.  Section 3 The Site provides and overview of the key activities conducted
in designing the project to date.



1.1.4. In Section 44 Onshore Substation Design and Aaccess Statement, tFhe
Maximum Design Scenarios (MDS) design parameters that the Applicant

proposes to apply to the OnSS are outlined.—in—theBesign—and-Acecess
Statement (DAS).

1.1.5. This document has been prepared in accordance with the design
guidance contained in Overarching National Policy Statement (NPS) for
Energy (NPS EN-1), the NPS for Renewable Energy Infrastructure (EN-3)
and the NPS for Electricity Networks Infrastructure (EN-5).



2.1.1. The National Infrastructure Commissions (NIC) Design Principles for National
Infrastructure, 2020 will be applied for the VE project as shown in Table 1.

2.1.2. When considering the design choices the options will be measured against
these principles.

Table 1 Application of the NIC Design Principles to the VE project

Principle Aim

Climate

People

Places

Value

Help set the trajectory
for the UK to achieve
net zero greenhouse
gas emissions by
2050 or sooner and be
capable of adapting to
climate change.

Be at the human
scale, instinctive to
use and seek
opportunities to

improve the quality of
life for people who live
and work nearby.

Provide a sense of
identity for
communities,

supporting the natural
and built environment
and enriching
ecosystems.

Provide value beyond
the main purpose of
infrastructure, solving
problems well and
achieving multiple
benefits.

VE Objective

Holistically minimise the environmental footprint of
the development by making informed key design
choices considering life cycle assessment
principles, the circular economy and selection of
material with low embodied carbon.

Contribute to the UK’s renewable energy targets.
Design considering climate change.

Collaberate—Consult with local communities and
authorities to ensure the design choices are
appropriate.

Strive for as unobtrusive a design as possible from,
local viewpoints and residents, any public rights of
way (PRoW) in the near vicinity

Minimise disruption to, access to, and enjoyment of
the area.

Blend into local agricultural setting with the existing
and planned infrastructure in so far as is possible.

Deliver a net positive impact on the local
ecosystems / biodiversity by actively seeking
opportunities for rewilding, hedgerow planting,
establishing wildlife corridors native tree planting.

Collaborate with adjacent projects to minimise
disruption, re-use any necessary infrastructure and
reduce impact of the collective developments where
practicable.
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2.1.3. The NIC Design Principles are mapped to the VE project’'s Design

Commitments. Design Commitments are specific, measurable commitments
that the VE OnSS will be designed in accordance with. Design Commitments
are intended to shape the Design Guide and consequently the OnSS Detailed

Design.

231.3.2.1.4. A matrix table showing how design commitments are split across

2.2.1.

2.2.2.

2.2.3.

climate/people/places/value is included as Appendix C of this document.

The project recognises that part-an important aspect of good design includes
taking opportunities to collaborate and co-ordinate with other nearby
developments—projects during the designdevelopment process; and
construction phases in order to minimise impacts where possible and ensure
an overall harmonious design. The Project has therefore sought; to find
opportunities for design collaboration between theNational Grid Electricity
Transmission’s; East Anglia Seastal-Connection Node -substation—(EACN)
and the North Falls Offshore Wind Farm project (‘North Falls’ or ‘NF’) which
are at a similar early stage in the design and engineering process.

This collaboration will be maintained as far as possible and has so far
achieved alignment on offshore cable routing, onshore cable routing and
construction access planning. Further detail on co-ordination betweenVE/NF

is included in the 9.30 Co-ordination Document {Becument9-30)-[APP-263].

As the design progresses, collaboration will continue, and will include a Design
Guide document jointly developed by Five Estuaries and North Falls.
Examples of areas where collaboration in project design can seek to minimise
the project’s impact on the environment and local community are:

An environmental colour assessment: Ccolour palettes and site assessment
-~ material selection for onshore infrastructure

Material selection for infrastructure on site

Layout of buildings and equipment within the site
Planning of construction activities to minimise the temporary disruption

Landscape and ecological design: Pplanning of ecological

mitigation/enhancements and planting
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2.3.1.

2.3.2.

2.3.3.

2.3.4.

2.3.5.

2.3.6.

This section sets out the design review process that the Applicant will
undertake post-consent. The review process will be overseen by the Project
Design Champion(s) with review at major design stage gates.

In order to secure the principles set out in Section 2, and recognising the
functional and safety requirements of the substation design, the Applicant will
create a ‘Design Guide’. The Applicant will undertake consultation on the
Design Guide to inform eensultees-stakeholders (e.q. Essex County Council)
of the emerging design, set out the rationale for key design choices and allow
feedback to be provided to input to the developing substation design. The
Design Guide will be developed in co-ordination with North Falls in order to
align the overarching principles of the two onshore substations and support a
cohesive design. Further opportunities for co-ordination between the
Applicant, North Falls and NGET will be sought to consider cumulative
impacts. It is not intended that NGET will create the design guide with the
Applicant and North Falls.

The Design Guide will set out the relevance of the NIC design principles for
each design component and include discussion of how the proposed choices
reflect these aims and objectives.

By setting out the rationale for the design choices, the Applicant intends to
demonstrate how the emerging design choices align withare-within the MDS,
how the design prineiples-commitments have-will been-be applied, and also
how the emerging design delivers the -mitigation measures frem-outlined in
the EIA.

The guide will set out the aspects of the emerging design where further
consultee input will be able to influence the design, and where there is limited
or no optionality due to safety or functional requirements.

The Design Champion(s) will lead the —Design Review Panel(s) which will
review the guide-be—eenduected— in advance of consultation with statutory
consultees and local residents. The Design Review Panel is intended to be an
internal panel.

2:3-6-2.3.7.  Consultation is likely to be in the form of a written procesesensultation

10

with statutory consultees, as well as-with local drop-in sessions for landowners
and local residents. This will allow eensultees—stakeholders and_other
interested parties (such as residents-peeple- living near to the substation) to
understand what is being proposed, and also provide feedback on design
elements before further materials are prepared and submitted to the relevant
local planning authority to discharge the DCO requirement. The process of
design review is shown in Figure-1.




\/
2:3-#2.3.8.  Consultation on the Design Guide will include the opportunity for
members of the local community to meet with the Applicant in order to discuss

and provide feedback upon the proposals for landscape planting within the
Design Guide.

238:2.3.9. The DeS|gn Champlon(_) and DeS|gn Review Panel will |nclude
person(s)-
the project orqanlsatlon and with the authorlty to mfluence the pI’OjeCt—WI-t-h-I-H
the—Project—Organization, although not directly involved in the design
development. They will be selected based on design experience, adherence
commitment to design prreiples—commitments, and seniority to hold the
project team to account and challenge decisions when appropriate. Their role
iS to retain overarching responsibility for design quality throughout the Project.

11
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¢ Developed by project
¢ Review against design princples by
Design Champion

e|ssued for consultation with
local community, Tendring
Council & stakeholders

Considers feedback from consultation
Review against design princples by Design Champion
Implemented in Design
* Submitted to
relevent Local
Autorities for
Approval

12
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Figure 1: Design Guide Review Process
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2.4.

INDEPENDENT ADVICE

2.4.1.

The Design Council is the UK’s national strategic advisor for design. It has

2.4.2.

created a number of resources to support good design, including A Design-
led approach to infrastructure (Design Council, 2012), which helps NSIP
applicants to meet the criteria for good design as set out in the National Policy
Statements. In_addition, paragraph 4.7.8 of overarching National Policy
Statement for Energy (EN-1) recommends that:

“Applicants should consider taking independent professional advice on the
design aspects of a proposal. In particular, the Design Council can be asked
to provide design review for nationally significant infrastructure projects and
applicants are encouraged to use this service.”

As a result, Five Estuaries has actively participated in the Design Council

2.4.3.

review process, initiated by North Falls to support the initial design stages for
two co-located substations. The Design Council were invited to provide an
independent review of the Preliminary Environmental Information Report
(PEIR)-stage designs, and issue— recommendations to Five Estuaries and
North Falls; the projects have carefully considered these recommendations
and have incorporated them where it is has been appropriate to do so.

The Design Council commissioned a panel of six Design Experts to review the

proposals, including:

o Enhancement of necessary infrastructure

o Landscape Strategy (including enhancement to local landscape

character)

o Enhancement of ecological and landscape conditions where land
would not be returned to meaningful agricultural land use.

2.4.4. The Design Review process entailed one on-site meeting and two online

2.4.5.

review meetings; a summary of the process is detailed in the table below. In

addition, further detail on is provided in section 2 of 9.22 Outline Landscape and

Ecological Management Plan — Revision C [REP2-022]. This section describes

the Five Estuaries plans for Landscape Mitigation, outlines how the Project has

implemented the Design Council feedback, and demonstrates how the Project

would achieve this based on the outline plan.

Following on from these meetings, the Design Council stated in its third advice

14

letter that:
“the scheme has progressed positively since the first review. We were pleased

with the way the presentation was structured to respond directly to questions and

comments raised in previous reviews”,

Five Estuaries and North Falls will continue to work to ensure that the OnSS

meets all the criteria for good design.
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Table 2: Summary of the Design Council review process

1 — on- Dec Meeting in | First advice letter issued, regarding: ' The advice letter was reviewed by the
site 2023 | Colchester. sustainability, carbon and circular _economy, North Falls and Five Estuaries teams
meeting Accompanied site optioneering, landscape character, visual and a response schedule collated in
visit, stopping at amenity, phasing and partnerships, order to track responses and
key viewpoints communicate design changes back

identified within clearly to the design review panel.
}R?I A PEIR-stage A RAG rating was used to identify
=== areas for further development and

aspects for further consideration.
2 —online  Mar Development  of  Second advice letter issued, regarding: The advice letter was reviewed by the
meeting 2024 | Landscape landscape strateqy, planting, screening, SuDS | North Falls and Five Estuaries teams
Strategy. and attenuation ponds, bunding, landscape | and a response schedule collated in
management and maintenance, noise order to track responses and

attenuation, architecture, surrounding context,

communicate design changes back

sustainability, decarbonisation, optioneering of

clearly to the design review panel.

substation type (AIS or GIS), Biodiversity Net

Gain, legacy after construction.

A RAG rating was used to identify
areas for further development and
aspects for further consideration.

15
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3 —online

Jun

Measures taken to

Third advice letter issued.

meeting

2024

achieve criteria for

‘Good Design’ as
set out in NPS EN-
1.

Feedback wused for Examination

documents, comments should be

considered as part of producing the
Design Guide

16
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24.2.5.
2432.5.1.

DESIGN REFERENCES
There exists a significant number of relevant planning policy documents,

national and local design guidance that will be considered when developing detailed
design. These are summarized in Table 2.

Table 2 Applicable Design Guidance and Policy

National National Policy Statement for Energy Infrastructure, NPS, 2023
Planning 2023
Policy
Overarching NPS for Energy, EN-1 NPS, 2023
NPS for Renewable Energy Infrastructure, EN-3 NPS, 2023
NPS for Electricity Networks Infrastructure, EN-5 NPS, 2023
National National Infrastructure Commissions Design Principles | NIC, 2020
Design for National Infrastructure
Guidance
IEMA Environmental Impact Assessment Guide to IEMA, 2016+
Developing Quality Development
National Infrastructure Strategy NIS, 2020
National Grid Technical Specifications NG TS
Construction Design Management CDM, 2015

Building Regulations

2010 as updated
2022

Local Design

Guidance

Tendring Landscape Character Assessment — LCA 7A | TLCA, 2001
Essex Design Guide EDG, 2018
Essex Sustainable Drainage Systems Design Guide ESuDS, 2020
Essex Green Infrastructure Strategy EGIS, 2020
Essex Tree Palette WTP, 2018
Dedham Vale Lighting Design Guide DVLDG, 2023
Dedham Vale Guidance on the selection and use of | DVG, 2018

colour in development

17
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3. THE SITE

3.1.1.

3.1.2.

3.1.3.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

Appreciating the local environment of the onshore substation helps provide a better
understanding of the existing landscape character, condition, visual amenity and
underlying sensitivity of the area surrounding the onshore substation zone.

Gaining an understanding of the inherent opportunities and constraints within the site
context and identifying particularly sensitive receptors to potential impacts has and
continues to allow the project to develop more robust and locally appropriate
solutions as part of the design response.

The site for the VE onshore substation is adjacent to the existing Lawford and
planned National Grid substation and North Falls onshore substations. This DCO
application relates solely to the VE substation, however consideration to and
collaboration with the other projects is a key element of the design work.

This section provides a simplified overview of the site selection process for the OnSS.
It is intended to provide background information and is intended to help interested
parties understand why the proposed OnSS site has been chosen as part of the
design process.

A more detailed description of the site selection and consideration of alternatives can
be found in_the Environmental Statement (ES) - 6.1.4 Site Selection and Alternatives

~ Volume 1 Chapter 4 Site Selection and Alternatives section of the
Environmental- Statement (ES).

The wider area for the location of the VE substation is determined by the grid
connection offer “in the general area of Lawford substation and surrounds”. This
defined the wider search area to locate a site.

To enable collaboration and minimize total environmental footprint associated with
temporary and permanent construction there is a need for a co-located substation for
VE and NF projects. This co-location provides the benefit of having a largely aligned
export cable route that minimizes the temporary disturbance necessary for access,
construction and operation. This approach also allows for the consideration of the
sharing of substation access and haul roads.

Spatial planning consultants considered potential options for the co-located
substations along the route to the grid connection offer area. Suitable zones were
identified based on the following legislation, policy and best practice guidance;

Environmental Impact Assessment Regulations;
Habitats Regulations;

The Electricity Act 1989;

The Planning Act 2008;

Overarching NPS for Energy (EN-1);

18
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3.2.6.

3.2.7.

3.2.8.

3.2.9.

>

>

>

>

3.2.10.

3.2.11.

NPS for Renewable Energy Infrastructure (EN-3);

NPS Electricity Networks Infrastructure (EN-5);

Planning Inspectorate Advice Note Nine: Rochdale Envelope;
Planning Inspectorate Advice Note Seven: EIA;

Overarching NPS for Energy (EN-1) (2011);

EIA Guide to Shaping Quality Development (IEMA) (2015);
The Horlock Rules.

Following the identification of the possible sites for the co-located substations, a more
detailed assessment was conducted to classify the options in terms of environmental,
consenting and engineering risk. This resulted in three shortlisted areas.

These shortlisted search areas were identified for further development and presented
within the VE Non Statutory public consultation held between 30 June and 12 August
2022.

The selected search area was chosen primarily to give most opportunity for co-
ordination with North Falls, noting that it also allowed a short and direct 400kV
connection. The substation location within the selected search area was chosen
based on option studies as it ensures there is sufficient room for the temporary
construction compounds and planned substation size while also having the potential
to facilitate mitigation planting and landscaping. Alternate options would require
significant reduction in the substation or capacity or have the potential to be
significantly impacted by proposed solar developments.

The selected area has been progressed to establish preferred preliminary layout /
orientation of the substations within the area and determine the most appropriate
access.

The preliminary layout was selected primarily as it is preferred from a visual
perspective because it allows maximal co-ordination to achieve the most opportunity
to co-ordinate to minimise visual impacts though alignment and reduce overall net
impact, secondly it offers opportunity for a more optimum temporary construction
compound (TCC) arrangement.

The project, however, requires the flexibility for modifications in detailed design that

will adhere to the Design Prineiples-Commitments.as-deseribed-in-the-Desigh-Guide:

SITE CONTEXT

3.3.1.

The site context is described within 6.3.2 Velume-6,-Part- 3, Chapter2-Landscape
and Visual Impact Assessment (LVIA) chapter of the Environmental Statement [APP-

084]. This will be considered in the Design Guide specifically addressing;

19
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>

>

>

Landscape Character designations at both local and national scale. These
designations will inform the design by specifying the areas that may need to be
specifically addressed;

Local Ecolour sampling;
Description of existing agricultural and commercial buildings and infrastructure;
Public rights of way and visual receptors;

Topography, the natural environment and ecology.

DESIGN FUNCTIONAL REQUIREMENTS

3.3.2.

3.3.3.

After establishing the site context, the design options and constraints such as
functionally non- negotiable requirements will be described which includes but is not
limited to switchgear; busbars; transformers; capacitors; reactors; STATIC
synchronous COMpensators (STATCOMSs); harmonic filters; cooling equipment;
control and welfare buildings; lightning protection rods (if required); internal road
access and a security fence. The design parameters of these items are described in
Section 44,

Layout of these substation components will be considered where technically and
logistically possible to alleviate the impact and result in a design with lower overall
impact.

OPTIONS AND PROPOSALS FOR DESIGN

3.3.4.

3.3.5.

The Design Guide will set out the framework for the detailed design, including where

there is optionality eutline-the-various-eptions-and-prepesals-in accordance with the
and outlne how these have been evaluated against the design
prineiplescommitments.

In particular, the Design Guide will consider how mitigation-planting helps to mitigate
visual impacts and integrate the onshore project substation into the landscape and
will explore the importance of colour in further enhancing this idea of integration. The
options proposed will ensure that the onshore project substation is sensitive to place,
with visual impacts minimised as far as practical by the use of appropriate design,
planting and modifications to landscape topography and hydrology. The Design
Guide will be developed in parallel with the operational drainage strategy, which will
be in accordance with the principles of the Sustainable Drainage Systems (SuDS),
as detailed in the Outline operational drainage layout, included at Annex B. A holistic
approach will look to identify the best options which would integrate the drainage
systems with the indigenous and proposed landscaping _and ecological mitigation /
biodiversity enhancements.

20
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3.3.6.

3.3.7.

Due to the potential for differing development timelines of the VE, North Falls and
National Grid substation projects, VE will seek preliminary collaboration on design
choices to ensure alignment of aesthetic, and where possible layout options. The
collaboration with North Falls on the design quide is intended to —support this

approach.
A draft of the ‘Design Commitments’ document provided in Annex C describes the

3.3.8.

specific commitments the project will follow within the OnSS design. The Design
Commitments should be used by the local planning authority in signing off the
associated DCO design requirements.

The onshore substation design must adhere to relevant standards for electrical

3.3.9.

infrastructure which limits the areas where feedback is possible. Annex D, ‘Topics
where further engagement is sought’ sets out the specific elements of the design
where feedback will help to inform design choices.

There are certain elements where the design is not able to be influenced by external

parties. Substations are ultimately pieces of functional infrastructure, which are
designed to minimise any risks to safety, security and functionality. As a result, topics
such as the electrical layout, equipment, buildings and operational access will not be
consulted on due to these functional requirements.
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4. ONSHORE SUBSTATION DESIGN AND ACCESS STATEMENT

41.1.

4.1.2.

4.1.3.

4.1.4.

4.2.1.

4.2.2.

This section describes the key components of the proposed onshore substation,
including details of the use, amount, scale, layout, landscaping and indicative
appearance of the equipment. While final details are not yet known and will be
influenced by discussions between VE and National Grid (NGET), the information
included in this DAS is considered to be a reasonable worst case in terms of numbers
and types of plant and equipment in the compound and their physical dimensions.

The outline electrical design for the substation has been completed to establish the
equipment, however further optimization of the layout will be carried out following
engagement with suppliers and as more information on the site ground conditions
becomes available. The indicative layouts and elevations of the substation site for
both AIS and GIS technology are included in Annex A.

The proposed OnSS is located to the east of the existing Lawford substation owned
and operated by —UK Power Networks (UKPN). This proposed VE OnSS will
eventually be owned and operated by an Offshore Transmission Owner (OFTO).

The proposed North Falls OWF project substation and National Grid’s proposed East

Anglia Connection Node (EACN) substation,-beth-ef-which-arecurrenthin-thepre-
application—planning—phase; are proposed in the same local area. This has the

potential to provide opportunities for co-ordination on items such as site access and
mitigation planting. The need for co-ordination in design is discussed in section 02:2.

The OnSS will use comprise of either AIS or GIS design. The choice of switchgear
affects both the total land area required and the size and type of buildings which will
be needed. GIS substations are generally smaller in plan than their AIS counterparts,
typically taking up an approximately 25 - 35% smaller footprint than an equivalent
AIS substation, although they are likely to require a greater number of taller buildings.
GIS substations typically require less maintenance as the interior elements are
sealed and insulated. There are also potential environmental and ecological risks and
benefits of either choice as well as visual preferences. The choice of AIS or GIS will
be part of the detailed design process and a decision will be made post-consent prior
to construction commencing.

The largest structure within the OnSS will be the OnSS building, with a maximum
height of 15 m above the finished ground level of the OnSS (assuming a GIS design).
All other equipment (e.g. transformers, switchgear) would be up to 12.5m above
finished ground level with the exception of slender lightning masts which would be
18m in height. The land requirement for the OnSS to the perimeter fence is 58,800
m2 (assuming AIS technology), as well as a 37,500 m? Temporary Construction
Compound (TCC).
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Figure 2 Indicative view of an AIS Substation

Figure 3 Indicative view of a GIS Substation

4.2.3.
The environmental impact assessment (EIA) has assumed the maximum design
scenario in assessing the onshore substation as part of the overall Project. The MDS
for the AIS and GIS options is shown below for ease.
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Indicative dimensions of AIS site 280 mx 210 m

Max area of AIS site 58,800 m?

Indicative dimensions of GIS site 250 m x 180 m

Max area of GIS site 45,000 mz

Indicative number of buildings 6

Indicative building dimensions 1 x 400 kV GIS building: 40 x 28 x 15 m high

(only required for GIS substation, not for AIS)

1 x 275 kV GIS building: 60 x 27 x 15 m high
(only required for GIS substation, not for AIS)

2 X STATCOM (Control & Valve) buildings: 55 x
15x7m

1 x Control building (possibly several adjacent
containerised buildings): 50 x 20 x 5 m

1 x Storage/Amenity building: 20 x 9 x4 m

Max external equipment height 15m
Max area of TCC 37,500 m2
4.3.1. The proposed OnSS is a key component of the Project and will be required to convert

4.3.2.

4.3.3.

4.4.1.

electricity generated at the offshore wind farm to a higher voltage suitable for onward
transmission to NGET'’s electricity transmission system.

The high voltage cables between the VE and NGET substations will be underground
and no overhead transmission lines are proposed as part of VE.

The OnSS will be designed to be unmanned during operation. To accord with NGET’s
standards, the site is likely to require a 3.4m high security perimeter fence. CCTV will
give remote observation capability 24 hours a day, thus the development will not
require day to day access and will not be open to the public. The choice of materials
and colour of any fencing will be subject to the Design Guide and design

prineiplescommitments.

The proposed onshore substation will be located in the vicinity of the existing Lawford
132kV substation. The boundaries of the onshore substation site are defined by:

An 132kV overhead line running west to east through the north of the site which is
connected in to the existing Lawford substation with two 132kV towers sited just
outside the substation site.

Ardleigh Road and Grange Road which border the substation site to the south, west
and north.
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> To the east the site is bordered by an existing drainage ditch which would need to

be slightly re-aligned and the proposed North Falls substation would border the
OnSS to the east if built.

4.4.2. For the purpose of undertaking the EIA, a worst-case layout for AIS and GIS
technologies created by combining the maximum footprint with the maximum height
‘ have been used in 6.3.2 Part—4 Chapter—2 Landscape and Visual Impact

Assessment(LVIA) [APP-084]-efthe-Environmental-Statement(ES).

4.4.3. Within the proposed layout a number of further options may be possible within the
OnSS Footprint. 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. As described in Section 4.24.2 the OnSS
design envelope allows for either an AIS or GIS layout depending on the ultimate
electrical system design. These components are set out below. Further optimization
of the layout will be carried out as more information on the site ground conditions
becomes available and detailed design is undertaken. The key principles that have
been employed to derive the indicative layout (and will be employed during future
layout refinement) are identified as follows:

> The design, layout and installation of all plant and equipment within the substation

will allow operation and maintenance in accordance with all relevant statutory
requirements (e.g. the Health and Safety at Work etc Act 1974).

> Existing trees and hedgerows will, where possible, be retained to provide screening
during construction and operation of the OnSS. Additional mitigation planting is
proposed to screen the OnSS from visual receptors. withirthe-site.

> Due to the existing 132kV overhead line infrastructure, no operational equipment
will be installed beneath this equipment. Fence lines running parallel with and
equipment adjacent to the overhead lines will observe the minimum clearances to
exposed overhead conductors as set out in the relevant substation design
standards (approximately 5 metres).

> As arequirement, based on National Grid technical standards, equipment within the
substation will be located a minimum of 3 metres from the fence line for security
and safety reasons.

> Heavy equipment (e.g. the main transformer, described below) will be located
adjacent to the main internal site access road for ease of installation.

~ Fire Damage Zones (FDZ) for equipment containing oil will be considered when
producing the layout to ensure there is adequate spacing between substation
components. All equipment located within the substation compound will be
positioned to comply with the appropriate horizontal and vertical design clearances
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45.1.

45.2.

4.5.3.

45.4.

for the relevant voltage level. The substation will meet relevant design codes in
relation to fire safety.

Equipment containing oil will have a bund type foundation with sufficient internal
clearance at ground level between the equipment and the bund wall.

The layout will look to optimise the use of space in order to minimise the overall
substation footprint. This also allows for all construction areas to be accommodated
within the wider substation area.

The site topography is such that a degree of cut and fill will be required to provide a
level platform upon which to construct the OnSS. The cut and fill balance on the
substation site will look to establish a substation platform level at approximately
35.8m AOD which is within 1.0m of the current 35m AOD.

The layout will consider and seek to minimize the impact of noise on nearby
receptors.

The proposed onshore substation will contain a range of electrical equipment,
including transformers, reactive compensation equipment and control buildings (likely
to be two stories high), segregated from the High Voltage (HV) equipment all located
within the substation boundary fence (the compound). It is anticipated that the
substation will take between 18 and 27 months to build.

The majority of the equipment is not expected to be taller than 10 m (and in most
cases much lower) — however, some of the equipment will extend up to 15 m at its
highest points.

The maximum height of equipment and buildings is defined within the design
parameters of the draft DCO. This is described in the-6.3.2 Landscape and Visual

Impact (LVIA) [APP-084]-Nelume-6,-Part-4-Chapter2), and within 6.3.1the Onshore

Project Description (PD) [AS-041] {elume-6,Part-3-Chapter1)-of the Environmental
Statement (ES)

The VE DCO application will include works for the cable connection between the new
VE OnSS to the National Grid substation and may include some works to facilitate
the connection within the National Grid substation such as:

Installation of switchgear bays in the National Grid EACN substation;

Installation of troughs / ducts to facilitate the 400kV circuits, Protection & Control
cables from the VE onshore substation into the switchgear bays.

Installation and termination of the 400kV circuits and Protection & Control cables
between the VE substation and the switchgear in the National Grid EACN
substation;
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45.5.

\Y%

4.5.6.

45.7.

Installation of protection and control equipment (if required) within the National Grid
relay building; and

Temporary infrastructure such as haul roads and construction compounds to
facilitate access, egress, laydown, storage and welfare containers which would be
placed within close proximity of the work area.

The current design has allowed for a number of buildings:

1 x 400 kV GIS building: 40 x 28 x 15 m high (only required for GIS substation, not
for AIS)

1 x 275 kV GIS building: 60 x 27 x 15 m high (only required for GIS substation, not
for AIS)

2 x STATCOM (Control & Valve) buildings: 55 x 15 x 7 m

1 x Control building (possibly several adjacent containerised buildings): 50 x 20 x 5
m

> 1 x Storage/Amenity building: 20 x 9 x4 m

For AlS, additional noise enclosures may be used

The GIS option for the OnSS 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 than the GIS switchgear building. The GIS layout potentially has a less
pronounced horizontal profile than the AIS layout as it has more variation in the height
of its visible components.

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

45.8. Set out below are more detailed descriptions of the likely appearance and
approximate size of some of the key larger equipment to be installed at the proposed
substation.

TRANSFORMERSS

4.5.9. The transformers step up the offshore wind farm transmission voltage to the 400kV

required to export the offshore wind farm. The indicative size of each of the units is
6m by 16m by 12.5 high (to the top of the bushings). Transformers are typically
painted grey.
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REACTIVE COMPENSATION EQUIPMENT

4.5.10. Reactive compensation equipment is used to condition the wind farm power prior to
export to the transmission system, to ensure it complies with the requirements set
out by the transmission system operator. Typically, one set of reactive compensation
equipment is required for each circuit connecting to the transmission system.

4.5.11. Reactive compensation equipment will typically consist of a STATCOMS unit and
separate sets of reactors. The indicative size of the reactive compensation control
unit is 4m by 7.5m by 7.1m high. The level of reactive power required from the
reactors (and therefore their size) cannot be determined at this early stage, but all
equment WI|| fit within the maX|mum dlmensmns set out in the MDS—deseHbed—m

HARMONIC FILTERS

4.5.12. Harmonic filters are used at the substation to ensure that the power exported to the
grid complies with the quality of supply requirements set out by the transmission
system operator. Typically, one set of harmonic filtering is required for each export
circuit and a 400kV harmonic filter might be required for the circuit connecting to the
transmission system. For the illustrative layout at Annex A it has been assumed that
each harmonic filter compound will be of dimensions approximately 22.5 m by 20m
with an expected height of the filters to be from 10 m to 12.5m.

CIRCUIT BREAKERS AND BUSBARS

4.5.13. The electrical busbars are used to connect the various pieces of electrical equipment
within the substation together. Circuit breakers are placed at strategic points within
the busbar system in order to allow sections of the wind farm electrical network to be
switched out with minimum disruption to the wind farm operation.

4.5.14. The circuit breakers and busbars used for the illustrative substation layout at Annex
A have been based upon air insulated equipment.

AUXILIARY TRANSFORMERS

4.5.15. In addition to the main transformers the substation will also have a set of smaller
auxiliary transformers to provide a low voltage supply to the substation control
buildings and auxiliary systems.

CONTROL BUILDINGS AND ANCILLARY STRUCTURES

4.5.16. In addition to the main control buildings, smaller switchroom buildings will be located
within the substation compound adjacent to its associated equipment.

4.5.17. An underground septic tank would be included on site with dimensions in the order
of approximately 6m by 3m.

4.5.18. A water deluge tank has been included within the compound for the purpose of storing
water for use in the event of a substation fire. This would have indicative dimensions
of 6.5m wide by 6.0m high.
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4.5.19. Development of the OnSS will result in the construction of low permeability surfacing,
increasing the rate of surface water runoff from the site. A surface water drainage

scheme is proposed to ensure the existing runoff rates to the surrounding water
environment are maintained at pre-development rates.

4.5.20. The drainage design will consist of swales and / or attenuation ponds. Filter drains
will collect runoff from the internal access roads within the substation site and convey
runoff to swales and / or attenuation ponds. Outfall locations are proposed to the
unnamed ordinary watercourse located south of Ardleigh Road and to the unnamed
drainage ditch north of Ardleigh Road. An outline operational drainage layout is
included at Annex B.

4.5.21. The detailed design (post-consent) of the surface water drainage scheme will be
based on a series of infiltration/soakaway tests carried out on site and the attenuation
volumes outlined in the supporting document 5.3.2 Flood Risk Assessment Onshore
- OnSSFRA Volume 5 -Report5-3.2-Onshore Substation-Flood
Risk—Assessment.. The tests will be undertaken prior to construction and in
accordance with the BRE Digest 365 Guidelines in order to determine the suitability
of ground for accepting a drainage discharge.

4.6.1. The appearance of the overall substation structure primarily derives from its
functional need and the safety requirements of this development. The substation will
step-up and transfer the electricity from the VE OWF. Therefore, the design of the

substatlon must bEI-S approprlate to that use. Ihe—mest—apmepna%e—ﬁn&l—eeieu#ef—the

46-1:4.6.2. The Design Guide will include an environmental colour assessment, in order to
determine the most appropriate final colour of the substation. Where possible, this
will be assessed alongside the proposed EACN and NF substations, depending on
the development timelines for the projects

4.6-2.4.6.3. By using an industrial style design for the structures and including security style
fencing it will be clear that this is not a public facility. The indicative site elevations
and the structures that exceed the height of the fencing are required for the operation
of the substation, and again derive from the functional needs of the site. Indicative
elevations to give an impression of the industrial style design of the structures are
shown at Annex A.

4.6-3-4.6.4. A visible feature of the site will be the security fencing along the external
boundary. This will be addressed within the design guide and where possible
considered alongside the proposed EACN and North Falls substations depending on
the development timelines for the projects.
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4.6-4-4.6.5. The substation will require permanent CCTV equipment and external fencing,
to a specified security standard for this type of installation, to safeguard personnel

and prevent unauthorized access. Signage in accordance with the Electricity Supply
Regulations will be located in conspicuous positions along this perimeter fence.

4.6-5:4.6.6. Permanent light fittings will be installed around and within the substation. Under
normal operating conditions the substation will not be illuminated at night. Lighting
will be used only when required for maintenance outages or emergency repairs
occurring at night. The lights will be directed downward, and shielded to reduce glare
outside the facility.

4.6:6-4.6.7. Task-specific lighting will be needed externally, however, this will only be
required on a very infrequent basis. If lighting is required along the access track from
Ardleigh Road to the substation, this would be low level, bollard lighting that would
only be used when visits to the site are made.

4.7.1. The final form of the substation structures will be integrated into the surrounding
environment through the adoption of a robust, sustainable landscape planting and
ecological mitigation strategy as outlined in the Landscape and Visual Assessment
of the ES (Volume 6, Part 4 Chapter 2) and the Onshore Biodiversity & Nature
Conservation chapter of the ES (Volume 6, Part 4 Chapter 4).

4.7.2. Inbetween the structures on site, permeable areas will be topped with locally sourced
stone chippings to promote natural drainage. Where possible, chippings will be
recycled from other applications (such as railway ballast) and/or sourced locally.

4.7.3. Prior to construction, VE will be required to submit a written landscaping and
ecological mitigation scheme and associated work program (in accordance with the
principles set out in the Velume-9-Report9.-22 Outline Landscape and Ecological
Management Plan (SutlineLEMPOLEMP) [APP-254], to relevant local planning
authority for approval.

4.8.1. Approaches to minimize the carbon footprint of the buildings will be evaluated such
as the use of solar panels, layout to benefit from solar gain & shading, rainwater
harvesting, selection of materials. These choices will be evaluated on a Life Cycle
Assessment (LCA) basis to understand the overall impact they will have.

4.8.2. These choices will be balanced with the competing impacts to ensure balanced
decision making process.

VEHICULAR AND TRANSPORT LINKS
4.9.1. The access options for the OnSS that have been evaluated are discussed in detail in

6.1.4-Velume-6,Part-1,-Chapter6-1-4 Site Selection and Alternatives [APP-066] of

the ES. An overview of the process is provided here.
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4.9.2.

4.9.3.

4.9.4.

4.9.5.

A series of initial assessments were made by the VE project, North Falls and NGET
projects that identified a set of options considering abnormal load requirements, use
of the existing road network, use of private roads and environmental and cultural
constraints.

These 6 options were jointly assessed by VE and North Falls projects with VE’s
specialist environmental consultant considering the route lengths, amount of
improvement works required, number of roads and fields impacts, number and
proximity of residential properties, civic buildings (including schools) rail crossings,
and trees, hedgerows and ecological receptors.

This assessment resulted in a short list of viable options with preferred options for
construction and operation. These options were taken thought to a subsequent co-
ordinated evaluation exercise between VE, North Falls and NGET.

The selected route includes permanent road improvements to the A120/Bentley Road
junction and widening to the Bentley Road highway, along with a new temporary haul
road running within the ECC for substation construction traffic from Bentley Road to
Ardleigh Road.

ACCESS DURING OPERATION
4.9.5.4.9.6. The substation site will not be open to members of the public and will not have

permanent staff on the site. However, for the purposes of all staff required to go to
the site for operational and maintenance reasons, the relevant legislation and
guidance has been considered in relation to access for all. The Equality Act 2010 will
be taken into account. Buildings will be designed and constructed to ensure that the
needs of people with disabilities are accommodated to allow for access to suitable
car parking, facilities, washing and toilet facilities.

496-4.9.7. It is expected that during operation workers will require vehicular access to

enable tools and equipment to be taken to site. The site will however be secure,
meaning that should workers be able to travel via bicycle this option will be available
as secure areas for bicycle storage would be available.

497.4.9.8. As the substation is unmanned during operation and workers will only

intermittently access the site a public transport plan is not considered necessary.

PEDESTRIANS AND CYCLISTS

4.9.8:4.9.9. During construction the construction traffic will be subject to a Construction

Traffic Management Plan (CTMP) (arg—in accordance with 9.24 Outline
CConstruction Traffic Management Plan [REP5-035]) is—previded—as—part—of-the
appheation-{\elume-9-Decument-24)) which would seek to minimise the impact of

construction on pedestrians and cyclists users. The requirement for a Construction
Traffic Management Plan to be produced is secured in the draft DCO.
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4.9.9.4.9.10. The impact on pedestrians and cyclists is assessed and management is
described in an 9.25 e0Outline Public Access Management Plan [REP5-037]-has-been
provided-in—Part- 9-Document-25-of the-Application. The requirement for a Public
Access Management Plan to be produced is secured by Requirement in the draft
DCO [REP5-007].

4.9.10:4.9.11. Due to the unmanned nature of the substation it is not expected that
during operation of the substation any additional traffic caused by the proposed
substation will significantly affect the levels of amenity for cyclists and pedestrians
using surrounding roads.

4911.49.12. Public rights of way were considered during the Site Selection, in order
to minimise the impact. This is outlined in the Section 3.23.2 and supporting
documents.

PUBLIC TRANSPORT DURING CONSTRUCTION

4.9.12.4.9.13. During construction, a Workforce Travel Plan will be in place to secure
measures to reduce vehicle numbers accessing the site. Ar-9.25 9.26 eOutline
Workforce Travel Plan_ [REP5-039] is-provided-as-part-of-the-application-(Molume-9;
Deeument26)—This-provides a framework for promoting and encouraging a reduction
in private cars during construction for the OnSS. The requirement for a Workforce
Travel Plan is _secured in the draft DCO [REP5-007].
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ANNEX A: OUTLINE SUBSTATION LAYOUTS AND ELEVATIONS




Table of Clearances

Dimension is in mm unless stated otherwise.
This layout is indicative only. The following aspects shall be considered when
developing the design:

400kV System

OVERALL SITE LAYOUT - AIS

In accordance with NG TS 2.1 - Magnetic clearance from the air core reactors
- Fire Suppression Systems
- Phase to Earth (PE) 2.8m - Site Lighting and Security Systems
- Pedestrain Access requirement to equipment / building.
- Phase to Phase (PP) 3.6m - Lightning Protection
. The equipment appearance and size shown are indicative only.
= 0008 - Minimum Insulation Height 2.4m . Reactive compensation equipment and Harmonic Filters are indicative only.
. Water supplies for the fire fighting purposes to be made available for the use
\4— 280000 _| - Minimum Safety Distance (SD) 3.1m by the Fire Bridge (Hydrant to be provided within 90m of all the equipment and
™ o buildings)
ﬂ - Design Clearance of Safety (Horizontal)HSC ~ 4.6m . The following fencing requirements have been assumed:
E-0008/ Internal Fence: 2.4M High non-electric fence
WATER TANK 14800 - Design Clearance of Safety (Vertical) VSC 5.5m Perimeter Fence: 3.4M High Physical Mesh / Palisade Barrier with Electric
14800 u ; R : @ Pulse Fence.
LM TO NATIONAL GRID 400kV SUBSTATION o 9 . 6000 LM . DN? cabc;nbet ;ndds.u?ts;a:ion are indicative only. Location shall be agreed and
© . confirmed by the distributor.
<t | - -
h 400kV SWITCHYARD 3 ©y 400kV HARMONIC FILTER 6—77 COOFER 2 Indicative heights of the building and main equipment:
CSE BB = S . joogocorocogco N} 275kV System - Power transformer noise enclosure : 7M
o LC 400kV SHUNT REACTOR . S s . ) In accordance with NG TS 2.1 - STATCOM building: 7M
e R = o) LM - Harmonic Filter: 12.5M
) ) @) STATCOM-1 100 MVAr LM CSE — STATCOM-2 S S
‘ 0,00 = 7 & %% % 1 Note 11 § - Phase To Earth (PE) 2.1m - Storage building: 4M
SANSARNBRNSE ;ﬁ o ~ - Control building: 5M
T * == S - Shunt Reactor noise enclosure: 7M
o) - Phase To Phase (PP) 2.4m :
4 — LC ’ - Water Tank: 6M
5 HF FILTER-1A o il PI LI R S N 1 - Minimum Insulation Height* 2.4m - Diesel Generator: 5M o
. | T = T T ] w ] . Overall substation compound footprint is 5.88 hectares (58,800 sqm)
% H T Fo| S = ‘ < B - Minimum Safety Distance (SD)* 2.4m . Ratings of equipment for reactive compensation is indicative and based on
E Tt 38 SA @ ® @ ,f the allowed footprint.Actual equipment rating required shall be confirmed by
O g‘ , il LC 3 LC 5 - Design Clearance of Safety (Horizontal) HSC = 3.9m system studies. . o . _
o 9000 ‘ of | 1 | O Shunts Reactors may be banked with export circuits depending on the final
a g , , =} N\& @ w - Design Clearance of Safety (Vertical) VSC 4.8m arrangement. ,
> SA ® ® = SA @ ¢ o S . Abnormal busbar length (removable section) between CSE and PI towards
- > I PQM VT &l Bl & g Note 14 N > - [~ ; ; ; ;
X ‘ \ 8 < I < NGET substation to provide Point of Isolation
™ LC 1 HL r‘n 1 1 19 P >0 Noise enclosure on transformers and shunt reactors is fitted around
g ES | = 1T T WVT T * i = ES i f < transformer tank only
32] - Bg w9 o 5 . Denotes 3m height barrier to be provided
= > B cT T M g 132kV SYSTEM . Additional PQM VT added as per client request.Requirement shall be
3 o= & © 3 In accordance with NG TS 2.1 confirmed at later design stage.
o 8 - O 3 . Access Gate A shall be provided in case of S27 zone, Gate B shall be
) Lo provided in case of S99 zone.
= -
% @ \ G G G o Phase To Earth (PE) 1.1m Lighting column type, number and location is indicative and shall be confirmed
O O O ighti
o \ 2 2 N 2 N <2 § / | [ - Phase To Phase (PP) 1.4m by lighting study.
N 0 p o 2 2 a g w 8 4o 9o g = % 5000 '
- L 4 ‘;‘-j‘ % '-,.‘-é Pl ';‘-j‘ o o % !'Ji] Pl[] B Y - Minimum Insulation Height* 2.4m
N o
- \\ [ "ﬂ § S % - Minimum Safety Distance (SD)* 1.4m Key to symbols
& o iz o ¥ - *A%// - '
\ \ S - Design Clearance of Safety (Horizontal) HSC 2.9m I :
] Il Pl | ! Il " PI| | Indicative Fire Damage Zone
N ] T ” AT T ] e - Design Clearnace of Safety (Vertical) VSC 3.8m o
o ] U o Indicative Internal Fence
. Q O O O Q .
15000 ] O O O S %) %) %) S ) O O
— \\ w o v = o o o = w 9 v 15000 Indicative External Fence
EARTHING / AUXILARY a o o o S a o o EARTHING / AUXILARY
| TRANSFORMER-1 \\,\\ & o o CB CB @ o Qo TRANSFORMER-2 20000 Abbreviations: ndicative 18m Liahtning Mast Locat
O 1 ndicative 18m Lightning Mast Location
CSE -Cable Sealing End
\// SGT1, ES— & ES —&—+ 4 SGT2, STORAGE SA -Surge Arrestors Lighting Column - 6m (Note 16)
400/132/33 kV | 14000 x .
400/132/33 kV ES -Earth Switch
1550/550/180 MVA | P = p . 550/550/180 MVA . )
> SA @\ ) ® SA \ & P.DISC. -Pantograph Type Disconnector Reference drawings
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Dimension is in mm unless stated otherwise.
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CABLE-3 o CABLE-4 =] .
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Table of Clearances
Dimension is in mm unless stated otherwise.

400kV System . This layout is indicative only. The following aspects shall be considered when
) developing the design:
In accordance with NG TS 2.1 - Magnetic clearance from the air core reactors
- Fire Suppression Systems
- Phase to Earth (PE) 2.8m - Site Lighting and Security Systems
- Pedestrain Access requirement to equipment / building.
- Phase to Phase (PP) 3.6m - Lightning Protection
. The equipment appearance and size shown are indicative only.
- Minimum Insulation Height 2.4m . Reactive compensation equipment and Harmonic Filters are indicative only.
. Water supplies for the fire fighting purposes to be made available for the use
- Minimum Safety Distance (SD) 3.1m Eylltg'e Fi;e Bridge (Hydrant to be provided within 90m of all the equipment and
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- Design Clearance of Safety (Horizontal)HSC 4.6m . The following fencing requirements have been assumed:
Internal Fence: 2.4M High non-electric fence
- Design Clearance of Safety (Vertical) VSC 5.5m Perimeter Fence: 3.4M High Physical Mesh / Palisade Barrier with Electric

Pulse Fence.

DNO cabinet and substation are indicative only. Location shall be agreed and
confirmed by the distributor.
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3000 : .
@ GATE — - Minimum Safety Distance (SD)* 2.4m - Diesel Generator: 5SM o
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Table of Clearances

Dimension is in mm unless stated otherwise.
This layout is indicative only. The following aspects shall be considered when

400kV System

In accordance with NG TS 2.1 . deve|0ping the design:
- Magnetic clearance from the air core reactors
- Phase to Earth (PE) 2.8m - Fire Suppression Systems
- Site Lighting and Security Systems
CONTROL & VALVE HE FILTER.2A EARTHING/AUXILARY 400KV HARMONIC FILTER 1| sGT2, 400/132/33kv WATER HARMONIC HARMONIC R DIESEL - Phase to Phase (PP) 3.6m ; Petlestrain Access requirement to equipment / bulding.
BUILDING-2 TRANSFORMER-2 550/550/180 TANK FILTER-1 FILTER-2 GENERATOR N S - Lightning Protection . o
MVA 2000 - Minimum Insulation Height 2.4m . The equipment appearance .and size shown arellndllcatlve on!y. o
5,00,0 o ol IR " B, o o . Reactive compensation equipment and Harmonic Filters are indicative only.
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‘ ANNEX B: OUTLINE OPERATIONAL DRAINAGE LAYOUT
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ANNEX C: DESIGN COMMITMENTS

DC.1 Para 3.3.5 | The Design Guide will be developed in parallel with the X = X = X =
operational drainage strategy, which will be in accordance with Drainage Drainage | Design in
the principles of the Sustainable Drainage Systems (SuDS), as and Water and parallel
detailed in the Outline operational drainage layout, included at Water
Annex B.

DC.2 Para 4.4.3 | The design, layout and installation of all plant and equipment X — Built X — Built
within the substation will allow operation and maintenance in Form Form
accordance with all relevant statutory requirements (e.g. the
Health and Safety at Work etc Act 1974).

DC.3 Para 4.4.3 | Existing trees and hedgerows will, where possible, be retained X - Planting X-
to provide screening during construction and operation of the Planting
OnSS. Additional mitigation planting is proposed to screen the
OnSS from visual receptors.=
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DC.4

Para 4.4.3

The layout will look to optimise the use of space in order to

minimise the overall substation footprint. This also allows for all
construction areas to be accommodated within the wider
substation area.

X — Site
Layout

DC.5

Para 4.4.3

The site topography is such that a degree of cut and fill will be

required to provide a level platform upon which to construct the
OnSS. The cut and fill balance on the substation site will look to

establish a substation platform level at approximately 35.8m
AOD which is within 1.0m of the current 35m AQOD.

X — Built
Form

DC.6

Para 4.4.3

The layout will consider and seek to minimize the impact of

noise on nearby receptors.

X - Noise

X - Noise

X - Noise

X - Noise

DC.7

Para 4.6.1

The Design Guide will include an environmental colour

assessment, in order to determine the most appropriate final
colour of the substation. Where possible, this will be assessed
alongside the proposed EACN and NF substations, depending
on the development timelines for the projects

X - Colour

Design in
parallel

DC.8

Para 4.6.3

A visible feature of the site will be the security fencing along the

external boundary. This will be addressed within the design
guide and where possible considered alongside the proposed
EACN and North Falls substations depending on the
development timelines for the projects.

X — Site
Access
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DC.9

Para 4.6.4

Signage in accordance with the Electricity Supply Requlations

will be located in conspicuous positions along this perimeter
fence.

X — Site

X — Site

Layout

Layout

DC.10

Para 4.6.5

Permanent light fittings will be installed around and within the

X - Lighting

substation. Under normal operating conditions the substation will
not be illuminated at night. Lighting will be used only when
required for maintenance outages or emergency repairs
occurring at night. The lights will be directed downward, and
shielded to reduce glare outside the facility.

e
Lighting

X -
Lighting

X-
Lighting

DC.11

Para 4.6.6

Task-specific lighting will be needed externally, however, this will

only be required on a very infrequent basis. If lighting is required
along the access track from Ardleigh Road to the substation, this
would be low level, bollard lighting that would only be used when
visits to the site are made.

X

Lighting

DC.12

Para 4.7.2

In between the structures on site, permeable areas will be

topped with locally sourced stone chippings to promote natural

X=
Drainage

drainage. Where possible, chippings will be recycled from other

and Water

applications (such as railway ballast) and/or sourced locally.

X=
Drainage

X=
Building

and
Water

Materials

DC.13

Para 4.8.1

Approaches to minimize the carbon footprint of the buildings will

X — Carbon

be evaluated such as the use of solar panels, layout to benefit

footprint

from solar gain & shading, rainwater harvesting, selection of
materials. These choices will be evaluated on a Life Cycle
Assessment (LCA) basis to understand the overall impact they
will have.

X=
Building
Materials
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DC.14 Para 4.9.6 | Buildings will be designed and constructed to ensure that the X —Site
needs of people with disabilities are accommodated to allow for Access
access to suitable car parking, facilities, washing and toilet
facilities.

DC.15 Para 4.9.7 | Itis expected that during operation workers will require vehicular | X = X — Site
access to enable tools and equipment to be taken to site. The Sustainable | Access
site will however be secure, meaning that should workers be transport

able to travel via bicycle this option will be available as secure
areas for bicycle storage would be available.
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Annex D: Topics Where Further Engagement Proposed

Design Guide Yes Yes All
Buildings Yes Yes Facade
Colour
Security and Lighting Yes Yes Fencing colour
Landscaping Mitigation | Yes Yes Further details of input is provided through the OLEMP,
e.g.:
Location/extent
Size
Species Mix
Ecological Mitigation Yes Yes Further details of input is provided through the OLEMP,
e.g.:
Location

Invertebrate areas

Species Mix/Habitat Creation

Barn Owl boxes
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PHONE
EMAIL
WEBSITE
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COMPANY NO

0333 880 5306
fiveestuaries@rwe.com

www fiveestuaries.co.uk

Five Estuaries Offshore Wind Farm Ltd
Windmill Hill Business Park
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Registered in England and Wales
company humber 12292474
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